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the An v i l Po i n ts O i l S h a l e  Fac i l i ty 

( a ) Lea d  Ag ency : U .  S .  Depa rtmen t  of Energy 

( b ) Pro po s e d  Ac tion : The approval  to mi ne  11 mi l l ion  ton s  of o i l s h al e 
from the Naval O i l S h a l e  Res e rves (NOS R )  at  An v i l Po i n ts , Co l o ra do , to 
cons truct an expe r i mental  ful l - s i ze s ha l e reto rt mod u l e on a 365- acre 
l ease tract h av i ng a 4 700 b b l / day p roduction capac i ty ,  and  to cons i de r  
ex ten s ion , mod i f i cation o r  n ew l eas i ng of the faci l i ty .  

( c )  Fo r Furth e r  Info rmation Contact: ( 1 )  La rry W .  Harr i ng ton , U . S .  
Depa rtmen t  of E n e rgy , La rami e Energy Techno l ogy Cente r ,  P .  O .  Box 3395 , 
Un i vers i ty S tation , La rami e ,  WY 82071 , p hone 30 7 - 721-225 1 ,  FTS 328-425 1 ;  
( 2 ) D r .  Rob e rt J .  Ste rn , Act i ng Di recto r ,  MEPA Affai rs Di v i s ion , Offi ce 
of the As s i s ta n t  S e c re tary fo r Envi ronmen t ,  Room 4G-064 , Fo rre s ta l  B u i l d­
i ng; o r  ( 3 )  Mr . Ste p hen  H .  Green l eig h ,  Esq . , As s i s tant Gene ral  Cou n s e l  
fo r E n v i ronmen t ,  Room 60-0 3 3 ,  Fo rre s t a l  B u i l d i ng ,  Was h i ng ton , D . C .  20585 , 
p hone 20 2 - 252-6 9 4 7 .  

Fo r cop i es o f  t h e  EIS con tact : La rry W .  H a rri ngton a t  t h e  addre s s  noted 
above . 

( d )  Des ignation: Draft EIS 

(e ) Ab s tract : The s tatemen t a s s e s s e s  i mpacts associ ated w i th mlnl ng up 
to 11 mi l l ion  ton s  o f  o i l s h a l e and  s ub s equent cons truction an d ope ration 
of a f u l l - s i ze o i l s ha l e modu l e  at the An v i l Po i n ts O i l S h a l e  Faci l i ty i n  
Ga rfi e l d  Co u n ty ,  Co l o rado . Mo de l l i ng res u l ts p redi ct that the faci l i ty 
w i l l  comp l y  w i th a l l Federa l  amb i en t  a i r q ua l i ty s tan dards . Land di s tur­
bance d u ri ng the 1 8-month con s truction period i s  expecte d to cause 600 to 
80 ,000 tons  of s e d i ment l o ad i ng i n  the Col o rado Ri ve r ,  depe n di ng upon  the 
use of runoff contro l  tech n i q ue s . Re to rt p roce s s  wate r w i l l  be depo s i te d  
i n  t h e  Bal zac Gu l ch reto rted s h al e d i s po s a l  s i te .  The p roject w i l l  cons ume 
1 2 2  a c re- ft/y r  o f  w a te r ,  64 acres of s u rface l an d ,  and add from 2 3 3  to 1 , 3 78 
peop l e  to the a rea d u ri ng d i fferen t phases  o f  cons truction and ope ration . 

(f) Al te rnati ves to the p roposed action i n cl u de no action , a l te rn a ti ve 
l o cations fo r the re to rt and the di s po s a l  s i te .  

(g ) The Departmen t  of Ene rgy h a s  dete rmi ned that not eno ug h  i n fo rmation 
i s  cu rren t l y  a v a i l ab l e to a s s e s s  fu l ly the i mpacts of the p ropo s e d  di s ­
po s a l  o f  s pent s ha l e  and  raw s h a l e fi nes . The re fo re , a s up p l eme n t a l  EIS 
i s  p l anned to addre s s  the e n v i ronmental  i mpacts of alte rnati ve me tho ds 
of d i s po s i ng of s pe n t  s h a l e and  raw s h a l e  fi ne s .  The s u ppl emental  
E IS w i l l  be based on  mo re detai l ed des ign i n formation , w h i ch  w i l l  be avai l ­
a b l e d u ri ng Phase  I and II . Con s t ruction w i l l  no t commence on any aspect 
o f  the d i s po s a l  o p e ration u n t i l a f i n a l  s u p p l ement has been c i rcu l ated and 
a Re cord of Dec i s ion  p u b l i s he d .  

( h ) Comme nts on  th i s  d raft EIS s ho ul d  be addres sed to La rry W .  H arri ng ton 
at the addres s no ted a bo ve . The  commen t  pe riod ends  45 days  afte r appear­
ance i n  the Fe dera l Reg i s te r .  
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P RE FAC E 

Proposed Ac ti o n. De ve l opmen t  E n g i neer i n g, I nc . ,  ( DE I ) , a s ubs i d i a ry of Paraho  

De ve l o pmen t  Co rpo ra t i o n, h as reques ted a p p roval  f rom the De pa rtment of Ene rgy 

( DOE ) to m i ne 11 mi l l i on tons of o i l  s h a l e  f rom N a v a l  Oi l S h a l e  Rese rve ( N OS R )  

3, t o  exte n d  the e x i s t i n g l ease, a n d  t o  construct a n d  ope rate a fu l l -s i ze 

( 4,700 bb l / day ) re to rt o n  a 365 - ac re l ease tract at the Anv i l Po i nts Oi l S h a l e  

Fa c i l i ty, C o l o ra do . The retort modu l e  w ou l d  be deve l ope d  by DE I and  w o u l d use 

the Paraho di rect-mode p rocess tech nol o gy .  Ope rati n g  the modu l e  and  i ts 

su pporti ng  f a c i l i ties w ou l d requ i re mi n i ng  and  crus h i n g the o i l s h a l e , trans ­

p o rti n g  the raw s h a l e  t o  the re tort, retorti n g, transporting  the s h a l e  o i l to 

stora ge tanks, d i s pos i n g  f i nes and  s pent s h a l e , and  trans p o rti n g  the crude 

s h a l e  o i l  f rom the s i te .  Present l y ,  the e x i st i n g  An v i l P o i nts semiwo rks and 

p i l o t p l an ts a re o pe ra t i n g  i nde pendentl y o n  a pa rt- t i me bas i s; the semi works 

p l ant w o u l d su pp l eme nt the fu l l -s i ze modu l e  as necess a ry .  

The An v i l Po i n ts o pe ra t i o n  w i l l  h a ve th ree p h ases : Phase I i s  a n  8-mon th 

p rog ram to p l an  the f a c i l i ty; Ph ase II i s  a n  I8-month pe ri od  to de ve l o p  the 

mi ne, deta i l  the des i gn p l ans a n d  cons t ru c t  the modu l e ; and  Ph ase I I I  i s  an 

I8-month modu l e  o pe ra t i o n  pe ri od  w h i ch may be exte n de d , depen di n g  on start- u p  

an d o pe rati n g  pe rformance . DE I cu rrentl y i s  worki n g  on p re l i mi n a ry p l ans f o r  

Ph ase I .  Cons t ruc ti o n  a n d  f i na l i ze d  de ta i l e d  des i gn p l ans w i l l  not start 

u n t i l comp l et i on of the N E PA (N a t i o n a l  E n v i ronme n ta l  Po l i cy Ac t )  p rocess . 

H owe ve r ,  a s u p p l eme nta l  EIS w i l l  be prepared to assess the poten ti a l  i mpacts 

of s pent s h a l e  d i s pos a l  a n d  the d i spos a l  of raw s h a l e  f i nes af te r mo re des i g n  

i nforma t i on i s  a v a i l ab l e . D E I  e x pe cts t o  ma i n ta i n  i ts 44-month product i on 

s c hedu l e ; h owe ve r ,  Ph ase II I w o u l d not be comp l e te d  befo re the e x i s ti n g  DE I 

f a c i l i ty l ease e xp i res i n  Ju l y  1 982. 
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The proposed act i on cou l d contr i bute to the Congres s i onal l y  mandated o i l s ha l e 

devel opment program by demonstrati ng the rel i ab i l i ty ,  effi c i ency ,  and feas­

i b i l i ty of  o i l s ha l e  s urface retorti ng i n  a commerc i a l s i ze retort , thus  

obtai n i ng tec h n i cal  i nformat i o n  wh i c h may ai d i n  deve l op i ng the  o i l s hal e 

retorti ng i ndus try .  An expanded devel opment program f o r  t h e  Paraho p roce s s  

wi l l  p rovi de phys i ca l  sca l e- up and cost data f o r  eval uati ng commerc i a l s ca l e  

proces s  econom i c s . I n  addi t i o n , env i ron�ental data wi l l  prov i de an oppor­

tuni ty to m i n i m i ze potenti a l  adverse i mpacts o f  fu l l - s i ze operat i ons . The  

p roposed  Anv i l Poi nts modu l e  wi l l  be an exper imenta l , not a commerc i a l fac i l ­

i ty .  A comme rc i a l o i l s ha l e  fac i l i ty wou l d  contai n 1 0  or  more modu l es the 

s i ze of  the propo sed fu l l - s i ze modu l e .  

Lease Authori zat i on and Approval . The objecti ve of  the proposed act i o n  i s  to 

conti nue to lI encourage the use  of the (Anv i l Po i nts O i l Sha l e )  fac i l i ty 

i n  re searc h , deve l opment test , eval uati on , and demonstrati on wo r k , 1I cons i s tent 

with 10 U . S . C . 7438( b ) , as ordered by Congre s s  . .  Devel opme nt Eng i neeri ng , I n c .  

(DE I ) ,  the l es see of  the fac i l i ty ,  has propo sed t o  bu i l d  a fu l l - s i zed o i l 

s ha l e reto rt fo r test i ng of  economi c ,  env i ro nmenta l , and proces s  paramete rs . 

I n  orde r to conduct s uch  a test , add i t i onal  o i  1 s ha l e ·must be mi ned . l iThe  

Secretary of  the I nter i or ( now the Secretary of Ene rgy ) may , after cons u l ­

tat i o n  by the Secretary o f  the Navy wi th the Commi ttees o n  Armed Serv i ce s  of  

the Se nate and  House  of  Representati ve author i ze the mi n i ng and removal , 

of any o i l  s ha l e  or products therefrom from l ands i n  the nava l o i l s ha l e re­

s erve s that may be needed for s uch  experi me ntati on . 1I 10 U . S . C .  7438 ( b ) . 

O n  J u l y  27 , 1974 , Deve l opment Engi neeri ng , I nc . , proposed to co nstruct a 

fu l l - s i ze Paraho retort at Anv i l  Po i nts . Under the p l an ,  a maxi mum of an 
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addi t i o na l  11 mi l l i on tons  o f  o i l sha l e wo u l d be m i ned from the Naval O i l 

Sha l e  Reserves . I n  a l etter dated October 30 , 1974 , the Act i ng Sec retary of  

the  Navy fo r Nava l  Petro l eum and O i l Sha l e Reserves , Mr .  Jac k  L .  Bowers , 

fo rwarded the D E I  p roposa l  to the Chai rmen of  the Senate and House  Armed 

Serv i ces  Commi ttees.  I n  a l ette r dated Decembe r 6 ,  1974 , Congressman Hebert , 

the Chai rman of  the House Armed Serv i ce s  Commi ttee , stated that the Commi ttee 

had no object i on to the m i n i ng of an  addi ti ona l  11 m i l l i on tons  of  o i l s ha l e .  

I n  a s i m i l ar l ette r dated October 24 , 1974 , Senator Ste nn i s  stated that the 

Se nate A rmed Se rv i ce Commi ttee had no objecti ons  to the m i n i ng of  an add i ­

t i onal  1 1  m i l l i on to ns o f  o i l s ha l e .  

I n  May 1975 , the Secretary of  the I nte r i o r  comp l eted an  Env i ronmental Impact 

Assessment on the proposed act i on , authori zat i o n  to mi ne 11 mi l l i on tons of 

o i l sha l e .  O n  Novembe r 4 ,  1975 , the Ene rgy Research  and Deve l opme nt Adm i n­

i strat i on ' s  As s i stant Adm i n i s trator fo r Fos s i l Energy noti f i ed Deve l opme nt 

Engi neeri ng , I nc. , that autho ri zat i o n  of  the proposa l  and modi f i cati on  of  the 

exi st i ng l ease wou l d  requ i re p reparati o n  of an Env i ronme nta l Impact Statement 

befo re f i na l  act i o n  cou l d  be taken wi th respect to the authori zati o n .  

I n  1972 , the Anv i l Po i nts O i l Sha l e Faci l i ty was l eased t o  DE I . Pr i or  to 

l eas i ng the s i te ,  the I nte r i o r  Department i s s ued a F i na l  Env i ronme ntal State­

ment ( FES ) .  The FES  was used  i n  preparat i o n  o f  the l ease ' s  env i ronmental  

s t ip u l at i o n s , and they app ly spec i fica l l y  to operati on  of  the on  s i te p i l ot 

p l ant and semiwo rks reactor .  S i nce the Lease  Agreeme nt was predi cated upon 

the 1972 FES , i t  was ERDA ' s determ i nati on  that addi t i o na l  autho r i zati on  o f  the 

p roposed construct i o n  and m i n i ng wou l d  be requ i red , and the authori zat i on 

wou l d be re f l ected i n  an  addendum to the l ea s e .  
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S i te and P roc e s s  H i story .  The  o i l s ha l e property wh i c h  conta i ns the present 

Paraho p roject s i te at Anv i l Po i nts , Co l orado , was purc hased by the gove rnment 

as ear ly  as the 1920 ' s  for pos s i b l e  deve l opment .  Actual  o i l  s ha l e dev e l opment 

efforts were not conducted at the s i te unti l the B ureau of  Mi nes Sha l e  Re­

searc h Faci l i ty was estab l i s hed under the Synthet i c  L i q u i d  Act of  1944 . The 

p l ant and underground room-and-p i l l ar m i ne re s u l ti ng from the Bureau ' s  p i o­

nee ri ng techno l ogy deve l opment efforts we re operated by them duri ng the peri od 

from 1944 th roug h 1956 .  Author i ty to l ease  the  fac i l i ty was g i ve n  to  the 

Sec retary of the I nter i o r  i n  1962 , and from 1964 through 1969 the fac i l i ty was 

l eased to the Co l orado Schoo l of M i nes  Research Foundati on  for purposes  of  

i mprov i ng retorti ng tec hno l ogy . Duri ng that peri od , Mob i l O i l Company acted 

as p roject manager fo r a consorti um of s i x  petro l e um compa n i e s  ( Mob i l ,  H umb l e ,  

Pan Amer i can , S i nc l a i r ,  Conti nental , and Ph i l l i ps )  at the s i te .  Thi s group 

operated the Anv i l  Po i nts mi ne unti l 1966 . The fac i l i ty was e s s e nti a l l y  

unoccup i ed unt i l 1972 . 

The deve l opment of o i l s ha l e retorts , not u n l i ke other techno l og i es , has been 

l arge l y  a sequent i a l  effort whe re i n  i nnovat i o n s  are o r i g i nated to solve i den­

ti f i ed p rob l ems i n  co ntemporary proces ses . The f i rst "mode rn" o i l s ha l e 

retort was dev e l oped by the Nevada-Texas- Utah Co .  i n  the 1920 ' s . NTU retort 

techno l ogy was f i rst used  by the B ureau of Mi nes  at Anv i l  Po i nts Researc h  

Center .  A l though the retort s ucces s fu l l y  recovere d  o i l from s ha l e through a 

d i rect combust i on  proce s s , i t  uti l i zed  a batch-type operati on  wh i ch requ i red 

that the retort vesse l  be l oaded before burn i ng and dumped after comp l e t i o n  of 

f i r i ng .  The Bureau o f  Mi nes gas combusti o n  retort was deve l oped i n  1951 at 

Anv i l Po i nts to overcome thi s p rob l em ,  reac h i ng a 150 ton/day p i l ot p l ant 

capac i ty at the conc l us i on of  the Synthet i c  L i q u i d  F ue l s P rogram i n  195 5 .  
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Between 1964 and 1966 , Mob i l O i l and i ts associ ates i mp roved the process 

atta i n i ng a capac i ty of  350 tons/day at yi e l ds i n  exces s of  85 percent of 

F i scher assay .  However , d i ff i cu l t i e s  were encounte red wi th sma l l s ha l e  s i ze s , 

h i gh rates of  gas and s ha l e throughp ut , and br i dgi ng due to r i c h  sha l es .  The 

Paraho/DE I  gas combusti on  retort was des i gned to overcome s uch  l i mi tati ons . 

The D E I  k i l n  was i nvented  by John  B .  J ones ( U . S .  Pate nt N o .  3 , 736,247 ) ,  and 

i n i ti a l l y  used for ca l c i n i ng l i mestone where i t  has atta i ned a capac i ty of 700 

tons/day i n  a 10 . 5  ft d i ameter des i gn .  I n  May 1972 , D E I  l eased the federal 

fac i l i t i es at Anv i l Po i nts and l aunched a p roject to app l y  the DE I  ki l n  to o i l 

s ha l e retorti ng .  A cons orti um of 17  compan i es , *  known as the  Paraho O i l S ha l e 

Project , was formed and acti v i t i e s  at Anv i l Po i nts were i n i t i ated i n  1973 .  

Some of  the  fac i l i ti e s  ori g i nal l y  deve l oped by the Bureau of  M i nes  were uti l -

i zed , i nc l udi ng the underground mi ne , crush i ng p l ant , retort structure , var-

i o us storage tan ks, s ha l e d i sposal  area , and assoc i ated l aborator i es , mai n-

tenance s hops , and water s uppl i e s .  The project was schedu l ed t o  run unti l 

August 1976 under fund i ng to be suppl i ed by i ts i ndustri a l  part i c i pants . 

Two retorts , a p i l ot p l ant retort and a l arger sem iworks reactor , were con-

structed and ope rated under the program . The p i l ot p l ant retort i s  60  ft i n  

he i ght wi th a 4 . 5 ft out s i de d i amete r ;  the sem iworks reactor i s  75 ft h i gh and 

has a 10 . 5  ft outs i de d i ameter .  The retorts were des i gned so  that they cou l d  

b e  ope rated i n  any one  o f  three  modes : d i rect heated , whereby heat i s  s up-

* The seventeen  Paraho part i c i pants we re Atl anti c R i chf i e l d ,  Cartr O i l 
( Exxon ) ,  Chevron Research ( Standard of Cal i forni a ) , C l eve l and-C l i ffs Iron 
Company , Gu l f  O i l ,  Kerr-McGee , Marathon O i l ,  Arth ur  G .  McKee , Mobi l e  
Researc h , P h i l l i p s  Petro l e um ,  She l l Deve l opment , Soh i o  Petro l eum , South­
e rn Ca l i forn i a  Edi son , Standard O i l Company ( I nd i ana) , Sun  O i l ,  Texaco , 
and the Webb-Gary-Chambers-McLora i ne Group . 
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p l i ed by the combust i o n  of  carbon i n  the spent sha l e  ( s i m i l ar to the Gas 

Combusti on  proces s ) ; i nd i rect- heated , i n  wh i ch heat i s  s upp l i ed by recyc l ed 

gases heated externa l l y  ( s i m i l ar to the Petro s i x  proces s ) ; and a comb i nati o n  

of  these two mode s .  A s  part of  the Paraho operat i o n s , app rox i mate l y  10 , 000 

bbl of  raw sha l e  o i l were produced i n  1975 fo r use  in a Navy refi n i ng program . 

The s ha l e o i l was refi ned at the Gary Western Company Refi ne ry i n  F ru i ta west 

of  Grand J uncti on , Co l orado , to obta i n  NATO gaso l i ne ,  J P-4 jet fue l , JP-5  jet 

fue l and heavy fue l o i l .  The fue l s we re s ubseq uenta l l y  tested i n  a vari ety of  

Navy and  other mi l i tary veh i c l e s and  i n  the bo i l ers  of ore  fre i ghters o n  the 

Great Lakes . 

I n  1976 , the l ease  on  the Anv i l Po i nts fac i l i ty was extended to 1982 by ERDA 

( l es s o r  of the s i te at that t ime )  and a gove rnment sponsored program to pro­

v i de 100,000 bbl of s ha l e o i l fo r subsequent ref i n i ng and testi ng was i n i ­

ti ated .  Th i s  e ffort was comp l eted i n  ear l y  1978. (The Department of  Energy 

became the overseer of  the Anv i l Po i nts fac i l i ty l ease and DE I , l es see , i n  

October 1977 , when ERDA became part o f  DOE ) .  

Hav i ng comp l eted the producti on phases , the semiwo rks p l ant was s hut down . 

S i nce that t i me , severa l  runs  o f  fore i gn o i l sha l e have been made i n  the p i l ot 

p l ant . 

DOE O i l Sha l e RD&D Program . The Department of  Energy ( DO E )  has e stab l i s hed a 

research , deve l opment and demonstrat i o n  ( RD&D ) program for e ncouragi ng the 

deve l opment of the country ' s o i l s ha l e re source s w ith  the concurrent produc­

t i o n  of  i ts assoc i ated m i neral s .  DOE ' s  pri mary o i l s ha l e  goal  i s  to foster 

the deve l opment of a commerc i a l  o i l s ha l e  i ndustry .  I n  concert w ith  th i s 
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goal , the object i ves  of  the O i l Shal e Program are to as s i st i n  the deve l opment 

of  thi s i ndustry through RD&D e fforts , f i nanc i a l i ncenti ves , and the m i t i ­

gat i on  o f  i nsti tut i o nal barr i e rs .  RD&D aspects o f  the program are spec i f i ­

cal l y  d i rected to: 

1. Prov i de tec hn i ca l , econom i c ,  and env i ronmental i nfo rmati o n  to the 

pri vate s ector that wi l l  enhance i ts s ha l e o i l i ndustry potent i a l . 

2 .  Opti m i ze o i l s ha l e proces ses  o r  deve l op new concepts wh i ch ensure 

the most effi c i ent and cost effecti ve uti l i zat i o n  of the nat i o n ' s  

o i l sha l e resourc e . 

3. Obtai n env i ronmental data and dev e l op env i ronmental protecti o n  

systems t o  ensure that the o i l s ha l e resource i s  devel oped i n  the 

most  env i ronmental l y  acceptab l e  manner .  

The  DOE strategy to accomp l i s h th i s  end  i s  compri sed of  two major  act i v i ty 

e l ements : (1) research an� deve l opme nt , and ( 2 )  commerc i a l  dev e l opment and 

demonstrati on s upport . Through the exi s tence of  these para l l e l acti v i t i e s , 

the DOE O i l Shal e RD&D Program focuses  near term research and deve l opment 

( R&D) on s upport i ng  i ndustr i a l  devel opment wh i l e  mai nta i n i ng an adequate l eve l 

of  more advanced R&D attuned to future needs . 

Program act i v i ti es are d i rected at key tech n i cal  and env i ronme nta l needs 

representi ng s i gn i f i cant barr i ers to commerc i a l o i l s ha l e dev e l opment . These  

i nvo l ve the fol l ow i n g :  
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1. M i n i ng and second generat i o n  s u rface proces s i ng techn i ques . 

2 .  True i n  s i tu methods that requ i re n o  m i n i ng i n  preparat i o n  fo r i n  

p l ace combust i o n  and subsequent s ha l e o i l recovery .  

3 .  Modi fied i n  s i tu methods wh i c h  c reate a rubb l ed reto rt wi th e nhanced 

permeab i li ty by m i n i ng wi th i n  the o i l  s ha l e format i on pri or  to i n  

p l ace combusti on and o i l recovery .  

4 .  Advance d p rocess i ng technol ogy w i th potent i a l  fo r reduc i ng the 

env i ronmental i mpacts and i mp rov i ng the energy effi c i ency of  com­

merc i a l p l ants . 

5 .  Resource as ses sment targeted a t  both eastern and western o i l s ha l es . 

6. Env i ronmenta l stud i e s  rel ated to the proces ses  be i ng deve l oped .  

7 .  S upport i ng o i l s ha l e a n d  s ha l e o i l p roces s i ng research that i s  not 

ti ed to any spec i f i c  techno l ogy b ut rather to deve l opment prob l ems 

i n  genera l . 

The techno l o gy devel opments that wi l l  res u l t from ach i ev i ng the p rogram ' s  

objecti ves  are made ava i l ab l e  to the o i l s ha l e i ndustri a l  commun i ty .  

The D O E  s u rface reto rt deve l opment strategy i s  l arge l y  dependent upon f i nan­

c i a l i ncent i ves wh i c h  are be l i eved to be the most exped i ti ous  and cost effec­

t i v e  means of moti vat i ng the pr i vate sector to construct and operate i n i t i a l  
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demonstrat i o n  sca l e o i l s ha l e  process i ng fac i l i ti es .  In  add i t i on to  these 

fi nanc i a l  i ncenti ves , the DOE i s  purs ui ng a s u rface modu l e  demonstrati o n  p l ant 

program as  defi ned i n  PL 95-238 .  The objecti ve of  thi s program i s  to  st i mu­

l ate o i l sha l e i ndustry deve l opment by demonstrati ng the engi neer i ng ,  eco­

nomi c ,  and env i ronmenta l fea s i b i l i ty of  a s urface retorti ng proce s s  at a u n i t  

sca l e  cons i dered neces sary t o  prove commerc i a l feas i b i l i ty .  T h e  program i s  

d i v i ded i nto two phases :  

1 .  Phase I i nc l udes the procurement of  tec h n i c a l  des i gns , cost  esti ­

mates , and env i ronmental data for s i te spec i f i c  constructi on  and 

operat i on of  one or  mo re of  the modern o i l s ha l e s urface retort i ng 

proces ses  that have pre v i ou s l y  s hown feas i b i l i ty at p i l ot scal e .  

These des i gns wi l l  b e  fo r modu l ar equi pment confi gurat i ons  at a s i ze 

that cou l d  be rep l i cated i n  commerc i a l pract i c e .  

2. Phase I I , i f  needed due to prob l ems  i mp l ement i ng i ncenti ve ap­

proac hes , wi l l  i nc l ude the actual construct ion  and operat i o n  of  a 

retort proces s  s e l ected subsequent to Phase I ,  l eadi ng to e i ther 

commerc i a l  expan s i on or  abandonment .  Operat i ng data , operat i ng 

costs , and env i ro nme ntal i nformat i on wi l l  be co l l ected and eva1uated 

to determ i ne performance and acceptab i l i ty .  

I n  May 1979 , D O E  i s s ued a Program Oppo rtun i ty Not i ce ( PO N )  i nv i t i ng pros­

pecti ve contractors to s ubmi t proposa l s to de s i gn and potenti a l l y  construct a 

commerc i a l scal e o i l s ha l e s urface retort modu l e . (Th i s  has no d i rect rel a­

t i o n s h i p  with  the s ubject act i o n  a l though both acti ons  addres s  the same tech­

no l ogy ) . Phase I contract tal ks were i n i t i ated i n  December 1979 wi th a l l 
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three f i rms that responded to the paN . These f i rms were : Paraho Deve l opment 

Corporati on , Grand Juncti on , Co l orado ; Superi or O i l Company , Eng l ewood , Co l o­

rado ; and TaSCa Research , I nc . , of  Denver .  Fo l l owi ng negoti at i o n s , DOE e nter­

ed i nto Agreements with  Paraho and Superi or .  Two other fi rms , R i o  B l anco O i l  

Sha l e Corporat i on  and Occ i denta l O i l  Shal e ,  I nc . , have s i gned l etters  o f  

i ntent to app l y  for Phase I I  grants , based o n  p l ans  and des i gns deve l oped with  

pri vate fundi ng .  

Phase I contracts wi l l  be an 18 month program to prepare for pos s i b l e  future 

construct i o n  and operati on  of  the demonstrati o n  fac i l i ty .  T h e  fac i l i ty wou l d 

be o ne modu l e  of  a fu l l - s i ze commerc i a l o i l s ha l e p l ant and cou l d eventua l l y  

cost  about $200 mi l l i on t o  bu i l d  and operate. At fu l l product i on , i t  s hou l d 

produce roug h l y  10 , 000 bb l  per day of  shal e o i l ,  a l though both the producti on 

l eve l s and exact costs vary amo ng propo se rs . The i n i ti a l  p hase , whi ch  wi l l  

i nc l ude des i gn o f  the modul e as  we l l as  p l ans  for i ts construct i o n  and oper­

ati o n  and the preparati on of  an appropri ate E I S , wi l l  be f i nanced by $15 

mi l l i o n  a l l otted by Co ngress i n  1979 .  

DOE 1 s  dec i s i o n to  beg i n constructi on of a cost  s hared demonstrati o n  p l ant 

( Phase I I )  wi l l  be based pr imari l y  on  the s uccess  of  vari ous  f i nanc i a l  i ncen­

t i ves  now pendi ng before Congres s .  These i ncent i ves  i nc l ude p r i ce and pur­

c hase  guarantees whi ch wo u l d be offered by the Adm i n i strati o n 1 s p roposed 

Ene rgy Securi ty Corporati on , and a $3/bb l s ha l e  o i l tax credi t .  I f  the se 

i ncenti ves pro v i de the st imu l u s  needed for pri vate i ndustry to move i nto 

comme rc i a l  s ha l e o i l  producti o n  on i ts own , a cost  s hared demo nstrat i o n  

fac i l i ty may not b e  necessary .  Howeve r ,  i f  the proposed  i ncent i ves  a r e  not 

s uccessfu l  i n  ach i ev i ng the des i red sti mu l u s  to i ndustry, Phase I I  of  the 
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p rogram wou l d ens ure that updated des i gns o f  a comme rc i a l modu l e  are ava i l ­

abl e ,  and that the federa l gove rnment cou l d move forward j o i nt ly  with  i ndustry 

to demonstrate the commerc i a l  feas i b i l i ty o f  s u rface o i l s ha l e process i ng wi th 

l i ttl e ,  i f  any l os s  of  t i me .  

Other DOE sponsored research and deve l opment s upport i ng s u rface retorti ng i s  

focused o n  m i ni ng and env i ronmenta l needs , w i th l ong term R&D d i rected to 

i mprov i ng s urface retorti ng processes . The costs of  m i n i ng and s u rface re­

torti ng are h i gh ,  espec i a l l y  cap i ta l  costs . A l though techno l ogy ex i sts that 

may be sca l ed up to commerc i a l p roduct i on through the paN modu l e  demonstrat i o n  

program , the need f o r  bas i c  concept i mprovement sti l l  exi sts . An i ncreased 

governmental effort i n  th i s  area i s  requi red to advance s u rface retorti ng and , 

thereby , achi eve the s i gn i fi cant pos i t i ve scal e econom i es that appear to be 

pos s i b l e .  A base techno l ogy e ffort devoted to understandi ng and i mprovi ng 

s u rface retort i ng i s  embodi ed i n  the DOE ' s  O i l S ha l e RD&D Program . Through 

thi s p l anned rat i ona l  app roach toward understandi ng the bas i c  techno l ogy , the 

DOE i s  prepari ng fo r the deve l opment of  new retort concepts and des i gns . 

Naval O i l  Shal e Reserve Dev e l opment Po l i cy .  I n  J anuary 1980, the DOE an­

nounced i ts i ntent to assess  the i mpact of  propos ed po l i cy opti ons  to deve l op 

the 55 , 000 acre Naval O i l Sha l e Reserves ( NOSR)  near R i f l e ,  Co l o rado . Com­

merc i al sca l e  p roducti on i s  fo res een  rangi ng from one 50 , 000 bb l /day fac i l i ty 

to several  faci l i t i e s  produc i ng co l l ecti ve ly  up to 200 , 000 bb l s/day wh i c h  i s  

the maxi mum potenti a l  from the NOSR  1 and 3 o i l s ha l e resources . At thi s 

max i mum p roducti o n  rate , the recoverab l e  reserves o f  h i gh grade o i l s ha l e from 

NOSR 1 and 3 woul d  be  exhausted i n  approxi mate l y  25 years . NOSR s ha l e o i l 

deve l opme nt po l i cy opt i ons  i nc l ude : ( a )  l eas i ng l arge parce l s  to i ndustry ;  
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( b )  j o i nt government/i ndustry ventures ; ( c )  government-owned-contractor­

operated (GOCO ) ventures ; ( d )  quas i - uti l i ty ventures . 

NOSR 1 and 3 were wi thdrawn fo r the Navy by Executi ve O rde r i n  1916 and 1924 

as potent i a l  reserves of m i l i tary fue l s .  I n  1962 , P L  87- 796 gave the Secre­

tary of  the Navy the s ame autho r i ty to deve l op the NOSRs as  he had for the 

Naval Petro l eum Reserves . I n  1977 , P L95-91 trans ferred the j uri s d i c t i o n  over  

the  Naval  Petro l eum and O i l Sha l e Reserves  from Navy to  the  Department of  

Energy . 

As a resu l t  o f  the Arab O i l Embargo of  1973- 1974 , a mu l t i -year pre-deve l opment 

p l an for NOSR  1 and 3 was prepared by the Navy and s ubmi tted to Congres s .  

Approval  of  thi s p l an was rece i ved  i n  1977 . The objecti ve of  the p l an was to 

a s sess  the o i l  sha l e and water res ources of  NOSR 1 and 3 ;  deve l op env i ron­

mental base l i ne data ; and determ i ne the most s u i tab l e  dev e l opment scenar i o s  

fo r t h e  NOSR  1 and 3 resource s .  I n  l ate 1978 , the p l an was d i v i ded  by DOE 

i nto two phas e s .  The f i rst  i s  a conti nuati on  of  e fforts to deve l op env i ron­

mental base l i ne data , and re source and tec hno l ogy asses sment , to be comp l eted 

i n  l ate 1981 . The second phase wi l l  i nvo l ve s i te characteri zati on  for hypo­

theti ca l  commerc i a l  sca l e fac i l i ti es i nc l udi ng an env i ronmenta l i mpact an­

a l ys i s .  The second phase cou l d be emphas i zed  begi nn i ng i n  1981 shou l d the 

government 1 s  efforts to encourage pri vate o i l sha l e deve l opment fa l l s ho rt of 

nat i o nal object i ves . 

The funds to deve l op the NOSRs  under the several  po l i cy opt i ons  to be con­

s i de re d- - l ease , i ndustry partners h i p ,  governme nt owners h i p ,  etc . - - have not yet 

been author i zed by Congres s .  DOE i s  prepari ng an env i ronme ntal i mpact state­

me nt to anal yze the i mpact of suc h  a program i f  authori zed by Cong re s s .  
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Re l ati o n s h i p  Between  t h e  Proposed Act i o n  and Cu rrent DOE O i l S ha l e Deve l opment 

Programs . The DOE O i l S ha l e Program has been structured to p ro v i de the tech­

n i ca l , econom i c , and e n v i ronme ntal i n format i o n  base necessary to s upport 

commerc i a l  o i l s ha l e deve l opment .  I n  v i ew o f  the  comprehe n s i ve nature o f  the 

p rogram , ne i ther approval  nor di sapproval of  the proposed act i o n  wi l l  app rec i ­

ab ly  affect the schedu l e o f  p l anned program acti v i t i e s  o r  i mpact the overal l 

program . Thus , approval o f  the p roposed act i o n  may be  g i ven i ndependent of  

any NEPA re l ated acti v i ty concern i ng the O i l Sha l e RD&D Program , i n  concert 

wi th the i nte nt of  40 CFR  1506 . 1(c ) .  

The p roposed demo nstrat i o n  project i nvo l ves an expe r i me nta l sca l eup of  ex i s t­

i ng tec h n o l ogy , de f i ned to i nvest i gate opt i ons  for the future de vel opme nt o f  

o i l s ha l e ,  n o t  to forec l ose them . As  s uch , t h e  project i s  n o t  cons i de red a 

key e l ement o f  the O i l Sha l e Prog ram wh i ch a l ready contai ns efforts s i m i l ar i n  

natu re . To p l ace the propo sed act i o n  i nto such  a key pos i t i o n  wou l d  be to 

jeopardi ze unnece s s ar i l y  the o rder ly  deve l opme nt proce s s  embodi ed i n  the 

p rogram . 

The Paraho reto rt has  had a l o ng deve l opme ntal cyc l e .  Begi nn i ng i n  1973 , 

Paraho p roces ses  have gone from a co nceptual stage through several  l e ve l s  of  

p i l ot retorts , eac h of  wh i c h  have had  meas urab l e  succe s s . The p roposed act i o n 

i s  yet another stage . These stages have been , and rema i n ,  i ndependent o f  the 

schedu l e fo l l owed by the DO E O i l  S ha l e  Program wh i c h  was i n i t i ated we l l  after 

the f i rst  Paraho retort had p roduced i ts i n i t i a l output for the Navy . The two 

p rograms , DOE ' s  and Paraho's , are fo l l owi ng  d i fferent sc hedu l e s l eadi ng to 

d i fferent ends ; DOE's p rogram i s  based upon the techno l ogy de ve l opme nt and 

re s u l ts o f  p i o neeri ng effo rts such as that comp l eted by Paraho heretofore .  
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The governme nt ' s  comm i tment of  funds i n  s upport of  the proposed acti on wi l l  be 

confi ned to admi n i strati ve purposes  o n l y- - the mon i tori ng of  the Anv i l Po i nts 

l ease  and use of  exi sti ng government equi pment and fac i l i t i e s .  The DOE doe s 

not propose to fund the project beyond thi s l eve l . O i l Sha l e RD&D funds are 

comm i tted to s upport i ng a cont i nuous deve l opment effort embodi ed wi th i n  the 

O i l Sha l e  RD&D Program p l an wh i c h  doe s not i nc l ude the proposed acti o n .  

Government s upport mon i e s  beyond th i s  poss i b l e so urce are l i m i ted .  Each 

energy program , o i l s ha l e be i ng one , i s  confi ned to a spec i f i c  b udget auth­

ori zed and approved at the Congre s s i onal  l ev e l . 

The m i n i ng and proces s i ng o f  11 m i l l i on ton s  of  o i l sha l e ,  averagi ng approxi ­

mate l y  25 gall ons  pe r ton , wi l l  y i e l d as much as 5 . 9 m i l l i on bb l  of  s ha l e  o i l .  

Extracti ng th i s  amount o f  s ha l e by underground room- and-p i l l ar methods wi th a 

70 percent i n  p l ace reso urce recove ry wi l l  comm i t  15 . 7  mi l l i on to ns o f  o i l  

s ha l e to the proposed act i o n .  Thi s amount of  sha l e  i s  o n l y  a fract i o n  of  one 

percent of  the 11 . 4  b i l l i on tons  of  s ha l e o n  NOSR 1 and 3 ,  and approx i mate l y  

o n e  percent of  the 1 . 2 b i l l i on tons  of  reserve s i n  the Anv i l Po i nts l ease .  I t  

shou l d  b e  noted , however , that the present l ease a l l ows DE I  t o  m i ne u p  to 

400 , 000 tons  of o i l  s ha l e through 1982 . Thus far ,  they have o n l y  mi ned ap­

proxi mate l y  220 , 000 tons . Acceptance or  rejecti on  o f  the propo sed acti on , 

the refore , wi l l  not apprec i ab l y  affect the O i l Sha l e Program by proh i b i t i ng 

access  to m i nab l e  o i l s ha l e depos i ts .  

Conc l us i on .  The Anv i l  Poi nts O i l Shal e Fac i l i ty has been made avai l ab l e  to 

i ndustry to encourage the devel opment of s urface retort i ng tec hno l ogy .  Re­

cently ,  the government has offered to s hare the cost of  bu i l d i ng modu l es  w i th 

i ndustry ,  and i t  i s  con s i deri ng othe r i ncenti ves  such  as  tax credi ts and p r i ce 
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purc hase g uarantees . I f  Devel opment E ngi nee r i ng ,  I nc . , s hou l d  proceed wi th 

i ts p l ans  at Anv i l Po i nts , the economi cs , proces s ,  and env i ro nmenta l aspects 

of  a f u l l - s i ze Paraho modu l e  wi l l  be demons trated .  Howeve r ,  the DOE  financ i a l  

i ncenti ve program and cost s hari ng program , not the proposed acti on , are seen 

as the i ncent i ve req u i red to st imu l ate the comme rc i a l  i ndustry .  Approval  o f  

the proposed D E I  program , there fore , must be made on i ts me r i ts a l one . 
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1 .  I NTRODUCT I O N  AND EXECUTIV E SUMMARY 

I n  comp l i ance  with  the Nati o n a l  E n v i ronme ntal  P o l icy Act ( NE P A ) , Counc i l o n  

E n v i ronmental  Q u a l ity Reg u l at i o n s , 40 C F R  1 500, and  Department  o f  Energy N E P A  

G uidel i nes  45 F R  20694 , Marc h 1 980 ; th i s draft Enviro nmental  Impact Statement 

was p repared for  the prop o s e d  Paraho  mod u l ar  o i l s ha l e p roject  at the Anvil  

Po i nts O i l  S h a l e Faci l i ty near R i f l e ,  Co l o rado ( Developme nt E n g i n e e r i ng , I n c .  

l e s s e e  a t  Anvil  P o i nts i s  a s ubs i diary o f  P a ra ho D e v e l opme nt C o rpo ratio n ) . 

Th i s  doc ume nt e v a l uates e n v i ro nmenta l , soc i a l , and  eco nomic impacts that c o u l d 

o c c u r  as a re s u l t o f  the constructi on  and  ope ration o f  this  propo sed faci l i ty .  

T h e  p u rpo s e  o f  th i s  E I S  i s  t o  eva l uate a requ est  f rom Deve l opme nt Engineer i ng ,  

I n c .  ( DE I ) to mine 1 1  m i l l i o n to ns  o f  oil s ha l e from the Nava l  O i l S h a l e 

Re s e rves  ( NO S R )  at Anvi l  P oints , C o l orado , to c o n s truct an expe r i menta l f u l l ­

size- o i l s h a l e reto rt modu l e  o n  a 365 acre l ea s e  tract having a 4700 bbl /day 

product i o n capac i ty ,  and to c o n s i de r  exten sio n , mo d i f i catio n or new l e as i ng o f  

the fac i l i ty .  

I n  1 9 72 , t h e  An v i l  Po i nts O i l S ha l e Faci l i ty was l e ased  t o  D EI .  T h e  c u rrent 

l e a s e  exp i res  i n  1 982 . Two retorts , a pil o t p l ant retort and  a l a rge r  semi­

wo rks reacto r ,  have been  cons tructed and  operated . The p i l o t p l ant retort is 

60 feet i n  he i ght and 4.5 feet o u tside diamete r ;  and  the s em i wo r ks re actor i s  

75 feet high a nd  1 0.5 feet outs i de d i amete r. P r i o r  to l eas i ng the  s i te ,  the 

I n te r i o r Departme n t  i s s ued  a Fin a l  E n v i ronme ntal  Statement ( F ES ) .  The F E S  was 

u s e d  in  p reparat i o n of the l e ase's e n v i ronme ntal  s t i p u l atio n s , and they app l y  

spec i f i ca l l y  to operat i o n  o f  the pi l o t p l ant and  sem i wo r ks reacto r .  S i nce  the 

Lease Agreement was p r e d i cated upon the 1 972 F E S , i t  was E RDA's determ i nat i o n  

that add i t i o n a l  autho r i zat i o n o f  the propo s ed c o n s tructio n a n d  m i n i ng wo u l d b e  
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re q u i red , and the autho r i zat i o n  wo u l d  be  refl ected i n  an adde ndum to the l ease 

afte r the  new E I S  i s  approved. S i nce  the l ease exp i re s  i n  1982 , a new l ease 

may now b e  requ i red , or  the ex i st i ng  l ease may be  mod i f i ed or  exte nded. 

O n  Ju l y  27 , 1 974 , D e v e l opment E n g i n e e r i ng, I nc. , propos e d  to c o n s truct a 

f u l l -s i ze Paraho retort at An v i l P o i nts . Under the p l an , a max i mum of  an 

add i t i o nal  1 1 , 000 , 000 to n s  o f  o i l s ha l e wou l d  be  m i ned  from the Nava l O i l 

Shal e R e s e r ve s .  I n  a l e tte r dated Octobe r  30 , 1 974 , the  Act i ng Sec retary o f  

t h e  Navy fo r Nava l Petro l e um a n d  O i l Sha l e  Res e rve s , M r .  Jac k L .  Bowers, 

forwarded the D E I  p roposa l  to the  Chai rme n o f  the S e nate and Ho u s e  Arme d 

Serv i ce s  Comm i ttee s .  I n  a l etter dated Decembe r 6 ,  1 974 , Congre s sman Hebert , 

the C hai rma n o f  the Hou s e  Armed Serv i ces  Comm i ttee, stated that the Commi ttee 

had no o b j ec t i o n  to the m i n i ng of an add i t i o na l  1 1 , 0 00 , 0 00 to ns  of o i l s hal e .  

I n  a s i m i l ar l e tte r dated  Octob e r  24 , 1 974, S e nator Ste n n i s  stated that the 

S e nate Armed S e rv i ce Commi ttee had no  o b j e c t i o n s  to the m i n i ng of an  add i to nal  

1 1 , 00 0 , 0 00 to n s  o f  o i l s hale . 

I n  May , 1 975 , the Sec retary o f  the I nter i o r c omp l eted an E n v i ronme nta l  I mpact 

A s s e s s m e n t  on the p roposed  acti o n, author i zati o n  to m i ne 1 1  m i l l i o n to n s  o f  

o i l s hal e. On November 4 ,  1 9 75 , the E n e rgy Re s earc h and D e v e l opment Adm i n­

i strat i o n's A s s i stant Adm i n i s trator for F o s s i l  E n e rgy noti f i ed D e v e l opme nt 

E ng i n e e r i ng, I nc . , that autho r i zat i o n  of the p roposa l  and mod i f i cat i o n of the 

ex i s t i n g  l ease wou l d  re q u i re preparat i o n of an E n v i ronme nta l  Impact Statement 

b e fo re f i nal ac t i on c o u l d  be ta ken  w i th respect to the  auth o r i zat i o n .  Author­

i zati o n to  p roceed  may re q u i re mod i f i catio n to the  e x i s t i ng l ease or  a new 

l ease  for the fac i l i ty. 
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1 . 1 ENVI RONMENTA L I MPACTS AND  CONCERNS RE LATE D  TO THE P RO PO S E D  ACTION 

To date, the env i ro nmental  i mpacts and concerns  re l ated to thi s  p roposed  

p roje ct  i nc l ude the fo l l owi ng: 

A i r Qua l i ty I mpacts: Mode l i ng res u l ts pred i c t that the fac i l i ty wi l l  
c omp l y  wi th a l l Federa l  amb i e nt a i r  q u a l i ty standards . Gas  c l ean- up and 
fugi t i ve dust co ntro l are the pr i mary m i t i gati ng  meas u res  to p rotect a i r 
q u a l i ty .  

Water  Qua l i ty I mpacts : S urface and  g ro u n dwate r co ntam i nati o n  f rom s e d i ­
ment runoff  and  retort p roc e s s  was te water  i s  the major pote n t i a l  water  
q u a l i ty i mpact a s s o c i ated wi th the fac i l ity . Land  d i stu rbance dur i ng the 
1 8  month con struct i o n peri od  i s  expected to c a u s e  600 to 80, 000 tons  o f  
s e d i ment l o ad i n g i nto the C o l orado R i ver, u n l e s s  co ntro l l ed .  Add i t i o n a l  
s e d i ment  l o ad i ng co u l d occur  dur i ng the operat i o n  pha se, due  t o  p e rmanent  
topographi c changes  re s u l t i ng f rom c o n s tructi o n .  Th i s  s ed i ment  l o adi ng 
i s  l e s s  tha n  s i x  percent  o f  the tota l l o adi ng that occurs natura l l y  f rom 
the drai nage area i n  the v i c i n i ty of  A n v i l P o i nts . Moreover, at l ea s t  
hal f of  the l oad i n g wi l l  b e  prevented b y  us i ng conventi o n a l  r u n o f f  c o n ­
tro l techn i q ues . Retort proc e s s  was te wate r wi l l  be  depos i ted  i n  the 
B a l zac G u l ch reto rted sha l e d i sposa l  s i te, whe re an i mperv i o u s  d i ke and  
l i n i ng c o n s tructed o f  compacted spent sha l e wi l l  prevent  any s i g n i f i c ant 
s u rface and  gro u n dwater contam i nati o n. The B a l zac G u l ch d i s p o s a l  s i te 
may b e  c l a s s i fied as a no d i s charge system under  E n v i ronme nta l P rotect i o n 
Agency approved C o l orado d i scharge re g u l ati o n s, and, the refore, wo u l d  be 
exempt from Fede ral  and  State water p e rm i t  re q u i rements under the C l ean  
Water  Act. However, i f  spent o i l sha l e i s  c l as s i f i e d as  a hazard o u s  
was te, the propo sed  fac i l i ty wo u l d be  s u bject t o  p e rm i t  re q u i reme nts 
under the Reso urce C o n s e rvat i o n  and  Recovery Act.  The o n s i te water 
req u i reme nts ( 1 2 2 acre- ft/yr or  3 9, 753, 700 ga l l o n s  maximum ) are much l e s s  
than  the p roject's pre s e nt water ri ghts ( 723 ac re-ft/year or  2, 287 , 346, 795 
ga l l o ns ) .  A l so, the fac i l i ty wi l l  re - u s e  wate r to the max i m um exte n t  
p o s s i b l e .  

Land  U s e  I mpacts : The propos e d  p roje ct  wi l l  u s e  a max i mum o f  64 acres  of  
s u rface l a nd  for the retort and  s upport fac i l i t i e s, the reto rted sha l e 
d i spo s a l  s i te ( 30 acres  i n  Ba l zac G u l ch ), u nde rgro und  convey i ng systems 
and  acc e s s  road s . The tota l u nde rgro und  m i ne area i s  expected to be  
about  53  a c re s, b ut it  may be  as  l a rge as  1 38 a c re s .  

S o c i oeconom i c  I mpacts: An i n f l ux o f  P a raho wo rkers and  the i r fam i l i e s, 
rang i ng from 223 to 1 3 28 peop l e at any one  ti me, c o u l d c a u s e  a sho rtage 
of ho u s i ng  and scho o l  faci l i t i e s i n  the nearby town of R i f l e .  The se  
sho rtages  wo u l d be  m i t i gated by  b u i l d i ng new  hous i ng and  by  add i ng mo re 
c l a s s room space  to the Rif l e and S i l t  e l ementa ry s choo l s, and  R i f l e 
S e n i or  High Schoo l .  Any i nc reased  pop u l atio n sho u l d not b u rden  othe r 
pu b l i c  s e r v i c e s . 

E c o l ogi c a l  I mpacts : Construc t i ng and  operati ng  the p roposed  fac i l i ty 
wil l d i sturb about 64 acres  o f  sparse  vegetat i o n .  Revegetat i o n  meas ures  

1-3 



w i ll b e  u s ed to the max i m um extent p racti cable , howeve r ,  u n c e rta i nt i e s  
e x i st  o v e r  the s ucce s s  o f  revegetat i o n  e fforts . Phys i cal e f fects , s uch 
as land d i s t u rbance  and no i se ,  w il l  d i s p l ace s ome terre s tr i a l  w i ld l i fe. 
The s i te area does  not carry any s i gn i f i cant aquati c  w i ld l i fe. The 
p roposed ac t i o n  i s  not expected to d i sturb the c r i t i cal hab i tat o f  a ny 
e ndange red o r  threate ned spec i e s .  

Occ upati o nal Health and Safety I mpacts : " A  comme rc i a l o i l  shale re­
torti ng  fac i li ty u s i ng mode rn  i ndustr i al hyg i ene  pract i c e s  w i l l  not 
expose  wo rke rs  to a carc i nogen i c  r i s ks that are not pre s e nt l y  acceptable 
i n  mode rn  ene rgy i ndustr i e s "  ( Ca rc i nogen i c  Te s t i ng of O i l Shale Mate r­
i als , R .  Me r r i l  Coomes , 1 2 th O i l Sha l e  Symposium P roceed i ngs , Co l o rado 
School of M i n e s , 1 979). To date research has i nd i cated "that c rude sha l e 
o i l  and sha l e  o i l c o ke have carci noge n i c  pote nt i al e q u i valent to , o r  l e s s  
than , common petrole um re f i n e ry products a n d  i nte rmed i ates , and, that 
re f i n i ng shale o i l  by hydro treat i ng s i gn i f i ca n t l y  reduce s  the carc i n­
oge n i cs pote n cy .  I n  tests whe re a n i ma l s have b e e n  expo s e d  t o  ma s s i ve 
amo unts o f  raw o i l  shale and TaSCa #11 proce s s ed shale by s k i n contact , 
i ng e s t i on, and  i nhalat i on , for  the i r  l i feti me , 24 hours  per  day , d i d  not 
develop cance r o r  demonstrate any s i gn s  of acute o r  chro n i c  tox i c i t i es , 
( I d .  ) . II 

D e s p i te the i mp l eme ntat i o n o f  m i t i gati ng meas u re s , the co nstruct i o n  and ope ra-

t i o n  o f  the p roposed  faci l i ty wi l l  have the followi ng unavo i dab l e  adv e rs e  

i mpacts: 

o Approxi mate l y  64 acres  o f  land s urface , i ts vegetat i o n  and w i l dli fe 
w i ll be  d i s t u rbed  d u r i ng the l i fe of the p ro j e c t .  Areas i mpacted 
wo u l d be the p l ant  s i te and s upport fac i l i t i e s, the reto rted sha l e 
d i s p o s a l  s i te ,  and  the transport areas ( acce s s  roads and  convey i ng 
sy stems ) .  F i l l i ng up to 30  acres o f  Ba l zac Gu l ch w i th spent  shale , 
to a depth o f  400 feet w i l l  change the topography permane ntly . 

o Atmosphe r i c  emi s s i o n s  o f  parti c u l ates , fug i t i v e d u s t ,  s ulfur d i ox­
i de ,  n i trogen  ox i des , carbon  monox i de , and hydrocarb o n s , may degrade 
loc a l  a i r  qua l i ty d u r i ng  con struct i o n  and operat i o n  o f  the fac i l i ty .  

Less  s i gn i f i cant  unavo i dable i mpacts are e l evated no i s e l evels accompany i ng 

construc t i o n  and operati o n , and  i nc reased demands o n  re g i o n a l  s chools and 

publ i c s e rv i ce fac i l i t i es .  
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1 . 2  IRRETRI EVAB LE COMMITMENT OF  RESOURCES 

The propo sed act i o n  wi l l  resu l t  i n  a commi tment of the fol l owi ng resources:  

o 0 . 92 percent ( 1 1 mi l l i on tons) of  the 1 . 2  b i l l i o n  tons of  esti mated 
o i l  sha l e reserves on DEI l ease tract wi l l  be mi ned and proces sed , 
y i e l d i ng 5 . 9 mi l l i on barre l s of  s ha l e  o i l .  Up to 300 , 000 barre l s of  
shal e o i l equ i va l ent wi l l  be unrecovered in  f i nes un l es s  p l ans are 
made for l ater use . Howeve r , the i n-p l ace raw s ha l e to be mi ned i n  
the proposed project i s  on ly  a fract i o n  o f  one percent o f  the 1 1 . 4 
b i l l i on tons of  25 ga l l on per ton sha l e  on  the NeJal Reserv e s .  

o A maxi mum of  1 22 acre- ft/year or  39 , 753 , 700 ga l l ons  of  water ( 1 83 
acre-ft or  59 , 630 , 550 gal l ons  over 1 . 5  years o f  operati on) wi l l  be 
con s umed on- s i te .  It i s  expected that 90 percent of  th i s  water wi l l  
be obtai ned from the Co l orado R i ver . DEI  a l so has a l arge i ncent i ve 
to re- use  proces s  waters for dust control and coo l i ng .  The"exi sti ng 
NOSR 1 reservoi r  on the p l ateau a l so  wi l l  be used .  Al l water con­
s umed wi l l  be surface water.  

1 . 3  ALTERNATIVES 

Several programmati c  and s i te a l ternati ves  were cons i de red .  DOEts program­

mat i c  opt i o n  to the p roposed acti on i s: 

o d i s approve scal e-up of  the Anv i l  Po i nts fac i l i ty ,  wh i l e  co nti nu i ng 
to a l l ow adequate m i n i ng for the semiworks p l ant operati on� 

The a l ternati ve l ocat i ons  for the retort area: 

o i n  the m i ne or on  the m i ne bench 
o a l ocat i o n  near the exi sti ng faci l i ty 
o on  top of  the mesa near the mi ne 

The a l ternati ve l ocat ions  for the d i sposa l  s i te are: 

o i n  the m i ne 
o near the exi sti ng d i sposal  area 
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For the purposes  of  this particu l ar action other site a l ternatives ,  such as 

l ocating the proposed actio n  off the NOSRs on federal  or private l ands , were 

not considered due to D E l i s  l ease  commitments to the NOSRs . 

The preferred a l ternative invo l ve s  l ocating the retort facil ity on  the hog­

bac k ,  and the s pent  s ha l e  disposa l  area in the Bal zac Gu l c h .  This is the 

mos t  technical l y feasib l e  a l ternative and wou l d present the l east  potential 

for adverse e nvionmental impacts. 
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2. DESCRIPTION OF THE PROPOSED ACTION 

2.1 OVE RVIEW OF THE P ROPOSE D ACTION 

The purpose of this EIS is to evaluate a request from DEI, lessee of the Anvil 

Points Oil Shale Facility, for approval to mine 11 million tons of oil shale 

and to consider extension of the lease to the Anvil Points Oil Shale Facil ity. 

The proposed action includes the construction and operation of a full-size­

module-oil-shale-retort facility (4,700 bbl/day) on the leased premises. In 

1972 the Anvil Points Oil Shale Facility was leased to DEI . In 1962 Congress 

passed legislation that allows leasing lito encourage the use of the facility 

in research, development, test, evaluation, and demonstration work,1I (10 

U.S.C. 7438 (b)). It was hoped by Congress that lIa successful lease would 

relieve the Government of expenditures for custody and maintenance. II (U.S. 

Code Congressional and Administrative News, p. 315, 1962). The full-size 

module facility would be developed by Development Engineering, Inc. ( DEI), a 

subsidiary of Paraho Development Corporation, and would use the Paraho direct­

mode process technology. Operating the module and its supporting facilities 

would require mining and crushing the oil shale, transporting the raw shale to 

the retort, retorting, transporting the shale oil to storage tanks, disposing 

fines and spent shale, and transporting the crude shale oil from the site. 

Presently, the existing Anvil Points semiworks and pilot plants are operating 

independently on a part-time basis ; the semiworks plant would supplement the 

full-size module as necessary. 

The proposed action could contribute to a national oil shale development pro­

gram by demonstrating the reliability, efficiency and feasibility of oil shale 

retorting on a commercial size retort and obtaining technical information 
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which may aid in developing the oil shale retorting industry. An expanded 

development program for the Paraho process will provide physical scale-up 

data, and cost data for evaluating commercial-scale process economics. In 

addition, the module will provide an opportunity to observe impacts of full­

size operations. Environmental data also could be used by the U.S. Environ­

mental Protection Agency (EPA ) as background information for setting Clean 

Air Act, New Source Performance Standards for the oil shale industry. However, 

the proposed Anvil Points module will be an experimental, not a commercial 

facility. A commercial oil shale facility would have 10 or more modules the 

size of the proposed full-size module. 

The Anvil Points operation will have three phases: Phase I is an eight-month 

program to plan the facility; Phase II is an l8-month period to develop the 

mine, detail the design plans and construct the module; and Phase III is an 

l8-month module operation period which may be extended, depending on start-up 

and operating performance. 

DEI currently is working on preliminary plans for Phase I. Construction and 

detailed design will not start until the final EIS is approved. Upon receipt 

of detailed plans for the shale disposal area, a supplemental EIS will be 

prepared. Upon approval, DEI expects to maintain its 44-month production 

schedule; however, Phase III would not be completed before the present 

lease expires in July 1982. 
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2.2 D ESCRIPTION  O F  THE PARAHO P ROCESS AND P ROPOSED FAC I L IT IES 

2.2. 1 .  General  Descript i o n  o f  the P roces s  

The Paraho d i rect-mode process  i ncorporates a s ha l e and gas d i s tri but i o n  

system wi thi n a vert i ca l  ki l n  retort .  The  Paraho s em i wo rks retort i s  capab l e  

of  u s i ng e i ther i nterna l o r  external  heati ng to ach i eve the requ i red reto rti ng 

tempe rature ; however , the p roposed fac i l i ty wi l l  uti l i ze  on ly  d i rect-mode 

retort i ng. A descri pti o n  of  i nd i rect-mode retort i ng i s  found i n  Sect i o n  

3.4.3. 1 .  

The d i rect-mode retort i s  a refractory- l i ned  vesse l  cons i st i ng o f  four p ro­

ces s i ng zones :  1 )  preheati ng and o i l  mi st  format i o n ; 2) retort i ng ;  3) combus­

ti on ; and 4) coo l i ng ( see  F i gure 3- 1 ). Raw s ha l e ,  rangi ng i n  s i ze from 1 .0 to 

3.5 i nches , i s  de l i ve red to a feed b i n  at the top of the vesse l , and rotati ng 

chutes d i stri bute the s ha l e i nto the f i rs t  zone of the retort .  At the same 

t i me , a grate mechani sm  removes spent s ha l e  from the bottom of  the retort to 

en s u re a cont i nuous  f l ow of sha l e through the vesse l . 

A i r m i xed  wi th recycl ed gas i s  i njected i nto the coo l i ng zone and ri ses  as  i t  

becomes heated by the coo l i ng s ha l e .  An a i r  and gas m i xture a l so i s  i ntro­

duced at two poi nts i n  the combust i on  zone and m i xes  with  the hot , r i s i ng 

recycl ed gas . The raw s ha l e ,  descend i ng i nto the retorti ng zone , i s  heated to 

retorti ng temperatu re by the combus t i o n  of gases  and carbonaceous  mate r i al of  

the spent  s ha l e  in  the  combusti o n  s ha l e  be l ow .  
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The heat produced i n  the retort decomposes  kerogen , the o rgan i c  port i o n  o f  the 

sha l e ,  and an o i l m i st  i s  formed .  Th i s o i l m i s t ,  together wi th gas and water 

vapor , i s  moved from the top of  the retort , to the e l ectrostati c prec i p­

i tators . I n  the e l ectro s tat i c  prec i p i tators , the o i l  mi st  i s  separated from 

the gas s tream as a l i qu i d  and trans ferred to storage tanks , where i t  i s  kept 

i n  a f l u i d  state by s team co i l s  and i nsul ati on. 

After l eavi ng the e l ectrostati c p rec i p i tators , a port i o n  of  the off-gas i s  

returned to the retort to cool  the retorted s ha l e and d i s tri bute heat i n  the 

retort i ng zone . I n  the modul e program , the remai n i ng gas wi l l  be used , ( after 

ammon i a  and s u l fur are removed) , i n  o ne of  three ways: 1) burned in a gas 

turb i ne to p rovi de power for the gas and recyc l e  b l owers , and other modu l e  

power requi rements ; 2) b u rned i n  a bo i l er to p roduce steam ; o r  3) fl ared i n  a 

thermal oxi d i zer .  

Final  c rude o i l p roduct wi l l  be  owned by the  Federa l government . O i l  wi l l  be 

moved by truc k from the fac i l i ty to two pos s i b l e  l ocati ons : a rai l road s i d i ng 

(two mi l es from Anv i l Po i nts) o r  an upgrad i ng station at Grand Junct i o n  (60 
m i le s  from Anv i l  Po i nts) . I t  i s  esti mated that dur i ng peak producti on , 40 

truck l oads of sha l e o i l  wi l l  l eave Anv i l Po i nts per day . 

2.2.2 Faci l i t i e s  and Ope rati ons 

The Anv i l Po i nts O i l Sha l e  Fac i l i ty ,  whi ch DEI  l eases , i nc l udes port i o n s  of  

NOSRs  1 and  3. The  l ease tract i s  in  Garf i e l d County ,  e i ght m i le s  southwest  

o f  Rif l e ,  C o l o rado . Exi sti ng fac i l i t i e s  are s i tuated o n  365 acre s at Anv i l 

Po i nts . Project faci l i t i es wi l l  be bui l t  on  the l ease  tract near the 
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exist i ng fac i l ities . Acces s  to the s i te i s  ga i ned by U . S .  Highway 6 .  Figure 

2- 1 shows the site i n  re l at i o n  to the tri- state regi o n .  

F i gure 2- 2 i s  a schematic di agram of  the proposed fu l l -s i ze modul e a n d  s upport 

facil i ties .  The current underground m i n i ng acti vit i e s  wil l be extended east-

ward to produce the p roposed amounts of o i l s ha l e .  Between 4 , 50 0  and 8 , 400 

tons/day of  raw sha l e  wil l be m i ned . P ri ma ry sha l e  c rushing occurs in the 

mine ; sha l e  i s  then conveyed to secondary crushing and scree n i ng areas l ocated 

near the retort .  C rus hing and s c reening p roduces  a 1 . 0  to  3 . 5 i nch  sized 

feed .  Fines  from the c rus hing and  screening p l ant are transported to an a rea 

des i gnated for raw s hal e near the proposed fac i l ity . The retort is expected 

to process  4 , 320  to 7 , 560  tons/day of c rus hed sha l e  yie l ding 2 , 440 to 4 , 280 

bb l /day* of unre fined shal e oil and 31 to 45 x 1 06 SCF/day of approximate l y  

1 00 Btu/SCF g a s  ( DEI , 1 978) .  The oil is piped t o  exi st i ng sto rage tanks t o  b e  

transported off- site f o r  upgrading .  Product gas i s  either recyc l ed for use in  

the  retort , used for generating e l ectricity and/o r s team , o r  f l ared in  the 

thermal oxidize r  unit . The Btu val ue o f  the gas wil l determ i ne its use .  

2 . 2 . 2 . 1 Mining 

An eastern extension  of the prese nt min i ng activity in the Mahogany Zone is 

p l anned to p roduce the retort feed required to meet des i gn capacity . The 

underground mining a rea wil l be  around 53 ac res , but may be  as  l arge as 1 38 

acre s .  O re wil l b e  stoc kp i l ed in the m i ne  during l ow retort periods and wil l 

The figures on daily shal e oil p roducti on  were derived from daily sha l e  
throughput esti mates , assuming 25  gal  s ha l e o i l /ton o f  sha l e and a 95 
percent F i scher Assay .  O n  a foot-by- foot bas i s ,  the p roposed mined  
horizon varies from 10  gal l ons  per  ton  ( GPT) to nearl y  80  GPT. A b l e nded 
samp l e shoul d range from 24 to 30  GPT.  Therefo re , 25 GPT wi l l  be  the 
standard measure for purposes  of this document .  
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be used  as  needed . A convent i onal  room- and-p i l l ar m i n i ng system wi l l  be 

uti l i zed wi th a 40 ft upper l evel  and a 30 ft l ower benc h .  

Room- and-pi l l ar  m i n i ng i nc l udes the fol l owi ng steps : 

D ri l l , l oad , and b l ast the upper l evel  

Bar down dangerous overhead roc k 

Muck the b l asted o i l s ha l e 

Scal e rema i n i ng l oosened  s hal e from overhead and s i de s  of r i b s  

and p i l l ars 

I nstal l roof bol ts  

I nstal l l i ghti ng sys tem and water system for dri l l i ng and dust 

control 

Upper l eve l s  wi l l  be  dri l l ed wi th a dri l l  j umbo wh i ch i s  capab l e of  dri l l i ng 

4 . 5 i nch  ho l es 30 feet deep . Bench dri l l i ng wi l l  u s e  a vert i cal  dri l l  capab l e  

of  dri l l i ng 4 . 5 i nch  ho l es 30 feet deep i n  a s i ng l e path .  

The  b l ast i ng agent , p r i mar i l y  an  ammon i um n i trate and  fue l o i l  m i xture , wi l l  

be  p l aced i n  the ho l es p ne umat i cal l y .  The b l asted s ha l e wi l l  be l oaded i nto 

dump trucks by front-end l oaders and transported to the pr i mary c ru s he r  i n  the 

m i ne . Roof bo l ts wi l l  be  i nstal l ed u s i ng an  aeri a l  p l atform mach i ne .  The 

normal  pattern wi l l  be s i x  and e i ght foot bo l ts on  f i ve foot centers . A 

tooth- type mechani ca l  sca l e r  wi l l  remove l oose  roc k from the roof and r i b s .  

A venti l at i o n  sys tem s i mi l ar t o  that used i n  coa l m i nes wi l l  b e  i ns tal l ed .  An 

exhaust sys tem wi l l  e l i m i nate the need for l arge a i r doors . Water for dust 

control  wi l l  come from an exi sti ng  pond above the c l i ffs , s upp l emented by 

water from the Co l o rado R i ver and recycl ed p roces s was te water .  
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2 . 2 . 2 . 2  Pr i mary Cru s h i ng and Ore Handl i ng 

The pri mary crusher wi l l  be  l ocated i n  the m i ne .  Shal e l es s  than 1 2  i nches  i n  

s i ze ,  wi l l  be produced by a s i ng l e- or  doub l e-toothed rol l crusher .  A 30 , 000  

ton  crushed s ha l e s u rge p i l e  wi l l  be mai ntai ned in  the  m i ne .  After c rus h i ng ,  

the s ha l e  wi l l  be fed i nto an ore pass  wh i c h  wi l l  de l i ver  the s hal e to a 

conveyo r adi t  at approxi mate l y  the retort e l evat i o n .  A conveyor be l t  wi l l  

de l i ve r  the s ha l e to the seco ndary cru s he r .  

2 . 2 . 2 . 3  Secondary Crus h i ng and Screeni ng 

The secondary crush i ng and scree n i ng area i nc l udes three  stati o n s : a secon­

dary crush i ng stati o n , a pri mary scree n i ng s tati o n ,  and a secondary screen i ng 

stati o n .  T h e  s ha l e wi l l  be c ru shed a n d  screened to the requi red s i ze ( f rom 

1 . 0 to 3 . 5 i n . maxi mum) for opti mum re s u l ts i n  the o i l s eparat ion  proce s s . 

Dust  co l l ect i o n  hoods wi l l  be p rovi ded at the c rus h i ng stati o n  and a l l sc reen­

i ng stati o n s .  Hoods a l so wi l l  b e  i nstal l ed a t  a l l conveyor l oadi ng a n d  d i s­

c harge poi nts and at the rece i v i ng b i n of the retort . These hoods are con­

nected to an i nduced d raft baghouse  whi ch  wi l l  c l ean the a i r and d i sc harge i t  

to the atmo sphere .  Baghouses  wi l l  b e  equi pped to hand l e l oads o f  1 2 , 500  tons  

of  s ha l e per day _  

2 . 2 . 2 . 4  Retorti ng 

A p re l i m i nary p l ot p l an for the retort area i s  s hown i n  F i gure 2 - 3 .  The p l an 

p rov i des  for a pos s i b l e  carbon d i oxi de removal  system wh i ch wou l d  i nc rease the 

heat i ng val ue of  the product gas . The proposed retort wi l l  be  on  top o f  the 
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FIGURE 2-3 
RETORT AREA PLAN AND ELEVATION 
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hogbac k just  south of  the weather stat i o n  a l o ng the ex i st i ng mi ne road at an 

e l evat i o n  of  about 7 , 000  feet. The reto rt wi l l  be on a c l eared and l eve l ed 

s i te so that a l l so l i d  mate r i a l s can be fed to and taken away from the retort 

wi th a conventi onal  conveyi ng system . Conveyor d i stances and changes i n  

e l evat i o n  wi l l  b e  mi n i m i zed  by terrac i ng the i nd i v i dual  operat i ng areas and 

taki ng advantage of  the hogbac k terrai n .  

The reto rt ves s e l  i s  a fu l l - s i ze modu l e  approx imate ly  1 00 feet i n  overal l 

he i ght wi th a 42 foot outs i de d i ameter .  A steel  s he l l enc l oses  a refracto ry 

l i n i ng fo r the enti re charge depth of the vesse l . The feed b i n d i stri butes 

sha l e through a number of  chutes wh i c h  un i fo rm ly  spread the s ha l e acro s s  the 

chargi ng area .  To  seal  the b i n ,  an i nert gas  i s  i ntroduced through a rotary 

seal  near the b i n  and p i ped  i nto the feed chutes j u s t  above the d i scharge 

l eve l , at a pre s s u re s l i ghtly h i gher than the retort gases .  The i ne rt gas 

seeks exi t  upward thro ugh the shal e l oadi ng chutes and c reates a pre s sure 

d i fference wh i ch e ffecti ve l y  prevents the escape o f  combusti ve retort gase s .  

The upper  and the mi dd l e  gas d i stri but i o n  systems , l ocated i n  the combusti on  

zone , are  s i mi l ar .  Each  system cons i sts of  two mani fo l ds s e rv i ng a number of  

water coo l ed gas  entry di stri buto rs . 

Hydrau l i ca l l y  operated rec i procati ng grate bars remove the reto rted s ha l e  from 

the bed through a batte ry of rotary seal s .  Rubbe r be l t  co nveyo rs co l l ect the 

retorted sha l e d i scha rge from the rotary va l ves . Dust co l l ector systems wi l l  

be p rov i ded for both the entry and d i scharge ends of  the reto rt . 
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Maj o r  i tems o f  e qu i pme n t  requ i red to complete the retort i ns tallati o n  are the 

recyc l e  gas blowe r ,  a i r blowe r ,  i ne r t  gas comp re s s o r , a n d  the ele ctro stat i c  

prec i p i tators ( ESP ' s ) .  The largest  dr i ve r  fo r the complex w i ll b e  a gas 

turb i ne for ai r and  recycle gas blower ;  all othe r p r i me movers  will be  

e l ectr i c moto r s .  

The recycle gas blowe r has a capac i ty o f  1 96 , 000 SCFM , a n d  the a i r blower ha s 

de s i gn spec i f i ca t i o n s  o f  4 1 , 000 SCFM o f  a i r del i v e re d. The i ne rt gas com­

p r e s s o r  w i l l  supp l y  s e al i ng gas for both sha l e feed and reto rted shale w i th­

drawa l . The des i gn capa c i ty o f  th i s  compre s s o r  i s  6 , 200  SCFM . 

The Paraho reto rt v e s s e l  w i l l  produce o i l  as  a suspended mi s t  i n  a gas s tream .  

Afte r retort i ng ,  the o i l m i s t  and  g a s  w i l l  be chann e l e d  to ES P ' s  fo r s ep­

arat i o n .  The o i l c o l l ected f rom the p re c i p i tato r s  w i l l  b e  pumped through 

he ated and i nsul ated l i ne s  to o n e  of  two 4 , 000  barre l gauge tan ks . A l l tanks 

w i l l  b e  i nsul ated , and  s te am c o i ls wi l l  keep the c rude shale o i l i n  a flu i d  

s tate . 

2 . 2 . 2 . 5 D i spo s al o f  F i nes and Spent  Sha l e 

Reto rted shale w i l l  b e  d i s charged from the bottom o f  the reto rt to c r o s s  

co nveyors, moved to a belt conveyo r ,  a n d  transported to a hold i ng b i n. D i s­

charge tempe rature o f  the retorted sha l e i s  e s t i mated to  be about 200° F ; water 

w i l l  be used  to cool  the shale before  i t  reaches the d i sposal area .  The 

d i rec t-mode proce s s  w i l l  combust  carbonaceous mate ri a l s  i n  the o i l shal e ,  thus 

m i n i mi z i ng the re l ease  o f  v o l a t i le organ i c  compounds from spent  sha l e .  A dus t 

c o l l ect i o n  sys tem w i l l  b e  p rov i ded  at the d i s charge p o i nts . Retorted sha l e  
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wi l l  be  truc ked to the d i spos a l  area where a tru c k  o r  s c rape r w i l l  compact the 

reto rted s ha l e  i nto a stab l e ,  i mperv i ous , and e ro s i o n - res i s tant l and mas s .  

T he  p roposed spent  s h a l e d i spo s a l  s i te ,  the B a l zac Gu l c h ,  i s  a dry canyon 

i mmed i at e l y  we st  o f  the proposed retort s i te .  The  d i spos a l  a rea  wi l l  be l e s s  

than 30  acre s , as s um i ng 1 1  m i l l i o n  to ns  o f  s ha l e  are retorted a n d  t h e  p i l e  i s  

400 feet deep . 

A rete nti o n  dam o f  compacted spent  s ha l e w i l l  be cons tructed downgrad i e nt o f  

the  d i spo s a l  p i l e  t o  prevent  any runoff  o r  l e ac h ate from reac h i ng  s u rface 

wate rs .  D e s i gn o f  the rete nt i on dam and i mprev i o us  l i ne r  we re based on tests 

o n  the p hys i ca l  and c h em i ca l  p rope rt i es of Paraho p roce s sed o i l s ha l e .  Te st  

re s u l ts i nd i cated that the proc e s s e d  s ha l e  can be  compacted to  a de n s i ty of  

1 1 0 l b/cu ft . , rep re s e nt i ng  1 00 p e rcent  compacti o n based  o n  the  ASTM* 0 - 1 557  

mod i f i ed compacti o n test . ** T h i s compacti o n l eve l produced a re l at i ve l y  

i mp e rv i o us  mate r i a l  h av i ng a n  i nf i l trat i o n rate o f  o ne foot o r  l e s s  p e r  ye a r .  

I n  add i t i o n , t h e  mate r i a l  exh i b i ted comp re s s i v e s trenghs  o f  u p  t o  2 0 0  l b/ s q  

i n .  Add i ng l i me o r  cement ( 3% by we i ght)  i nc reased the  comp re s s i ve stre ngth 

to as  h i gh as 300 l b/sq  i n  ( Paraho , 1 975 ) .  These f i n d i ngs fo rm the bas i s  of 

D E l i s  p l an s  to use p roce s s ed o i l  s ha l e  fo r con struc t i o n  of  co nta i nment struc-

t u re s .  

Deta i l p l a ns  for  the de s i gn o f  the retent i o n  dam w i l l  b e  made d u r i ng Phase  I I  

o f  the p ropo s e d  acti o n . I t  i s  expected that the des i g n  wo r k  w i l l  be  i n  con-

s o rt w i th p l anned  add i t i o n a l  f i e l d stud i e s  conce rn i ng the  structural  u s e s  

* 
** 

Ame r i can  Standa rd Test i ng Methods . 
Th i s  l ev e l  o f  compact i o n was obta i ned by p l ac i ng the  spent  s ha l e i n  e i ght 
i nc h  l oo s e  l aye rs and compact i ng with  seven  p a s s e s  o f  a Ray Go 400-A 
smooth-d rum v i b rato ry ro l l e r .  
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o f  p roce s s e d  o i l  s h a l e ( Mads en , 1 9 7 9 ) . Des i g n p l ans fo r the reten t i on dam 

are s h own i n  Fi g ure 2 - 4  and a s c hema t i c drawi ng  of a cros s - va l l ey fi l l  i s  

s h own i n  Fi g u re 5 - 2  ( p 5 - 35 ) . The s t ru cture s hown i s  a homogen o us p roces s ed 

s h a l e fi l l  dam . A compacted core dam s tru cture wi th a re l ati v e l y  l es s  com­

acted fi l l er , and  an i mperv i ous  proces s e d  s h a l e  exter i o r  a l s o  are be i n g con­

s i dere d .  

As c a n  be s een from Fi g u re 2-4 , the face s l opes are expected t o  b e  two fee t i n  

ri se for each foo t  i n  h o r i zontal  d i s tance ( run ) on the face be i n g backfi l l ed 

wi th p ro ce s s e d  s h a l e ,  and  one foo t  i n  ri s e  for every two feet i n  run on the 

down s t re am face . Ove ra l l hei g h t  and vol ume o f  materi a l  wi l l  be determi ned 

duri ng the detai l e d des i gn p h as e .  The i n i t i a l depos i ti on fo r the s i te w i l l  be 

to e s t ab l i s h  a di ke i n  the Gu l c h a t  an  appro x i mate e l evat i on of 6 , 200 feet ; 

appro x i mate l y  2 , 50 0  feet N26°W o f  the SW co rner o f  Secti on 18 , R94W , T6S . 

The re te n t i o n  dam w i l l  not  i mpound l arge quanti ti es o f  s u rface water . Su rface 

ru noff i n  B a l zac Gu l ch i s  l ow ,  and water fl ows o n l y  fo r s ho rt peri ods o f  t i me 

a fter s umme r s howe rs ( Jones , 1 9 7 9 ) . Di vers i on can a l s are p l anned to col l ec t  

and  ro ute s u rface runoff aro und t h e  di s p o s a l  s i te ,  thereby preven t i ng co n tact 

w i th the s pe n t  s h a l e and  s ubsequent contami nati on . Whenever poss i b l e ,  th i s  

water w i l l  be used for re vege tat i o n  effo rts and dus t co ntro l . The di ve rs i o n 

cana l s wi l l  s e rve ma i n l y  a s  eme rgency byp as s e s  i n  the event o f  a severe ra i n ­

s torm .  S i nce they w i l l  ca rry on l y  uncon tami n a ted wate r ,  i t  wi l l  not b e  nece s ­

s a ry fo r d i vers i on cana l s  to me et t h e  r i g o rous  s tandards th a t  wo u l d be re­

qu i red i f  they were carry i n g  con tami n a ted run o f f .  Cons tructi on s pec i fi cati ons  

wi l l  be dete rm i ned d u ri n g  the detai l ed des i g n phas e .  
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A c u l vert i nstal l ed beneath the d i sposal  p i l e  wi l l  channel  any run-off u nder 

the d i sposal  area . To comp l y  wi th the l ease , the c u l vert wi l l  serve as a 

catch-bas i n  to trap runoff or  l eachate wh i c h  cou l d cause downs tream contam­

i nati o n .  However , due t o  the i mperv i ous  nature of  the d i sposal  area l i ner , 

the c u l vert i s  not expected to carry s i gn i f i cant amounts of  contami nated 

water .  The c u l vert d i scharge area wi l l  be  determi ned i n  the detai l ed des i gn 

phas e .  A n  access  road must b e  cons tructed on  the west  s i de of  the ri dge from 

the retort to the d i sposal  s i te .  

P l ans  for vegetati ng the spent sha l e d i sposal  p i l e  are not f i na l i zed .  The 

res u l ts of sma l l sca l e f i e l d stud i e s  i ndi cate that vegetati on  can be e s tab­

l i s hed s ucce s s fu l l y  on  spent s ha l e us i ng methods d i scus sed i n  Secti on  4 . 4 . 1 .  

P l ans for the amo unt o f  topso i l cover , spec i es of  vegetat i o n , amount of  f i l l e r 

and amount of  l i ner  wi l l  be fi nal i zed  duri ng the des i gn phas e .  

Spent sha l e f i nes rejected from retort screen i ng areas wi l l  consti tute 5% o f  

the total s ha l e  crushed .  Based on  an 11 mi l l i on ton throughput , 550 , 000 tons 

o f  f i ne s  wi l l  be produced .  

The  f i nes can  be used  on  roads and  i n  the  m i ne .  I t  i s  customary to use  the 

f i nes  to l eve l and smooth the mi ne f l oor i n  order to protect ti re s .  However , 

th i s  use  cannot accommodate 550 , 000 tons o f  f i nes . 

Other uses  for raw s ha l e f i nes i nc l ude res urfac i ng and repa i r i ng the roads i n  

the p l ant and to the m i ne ;  topp i ng materi a l  over a proper l y  prepared retorted 

s ha l e p i l e  to i mprove appearance and to promote vegetat i on ; and poss i b l e  use  

as  a cap i l l ary act i on  brea ke r  be l ow the  s urface of a reto rted s ha l e p i l e .  The 
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fi n a l  o p t i o n  h a s  n o t  been g i ven deta i l ed s tudy .  Al l o f  the above o p ti ons  

w i l l  be e val uated duri n g  Phase I o f  the Anv i l  Po i n ts mo du l e  p rogram. 

Th e fi nes can be permanen t l y  d i s posed o f  s o  that they can n o t  be re tri e ved fo r 

future us e .  Th i s  wou l d req u i re i denti fi cati o n  o f  a di s t i nct area whe re the 

fi nes c o u l d be s to red , p rotected from the wi nd and wate r e ros i on , and p i l e d i n  

a way that wo u l d p re ve n t  s po n taneous comb us ti o n .  S i n ce deta i l ed en g i neeri n g  

i s  neces s a ry t o  match the raw s h a l e fi nes ' characte ri s t i cs wi th the te rra i n  

and  other pa ramete rs wh i ch p romote s po n taneous comb us t i on , a s pe c i fi c area 

cannot be i de n t i fi ed at th i s  t i me fo r s to rage of the fi nes . H owe ve r ,  i t  may 

be p o s s i b l e  to cons truct a dam and s to rage a rea i n  the canyon to the n o rth 

o f  the p ro po s e d  d i s pos a l  a rea i n  Bal zac Gu l ch .  

Po ten t i a l  al te rnat i ves to h andl i n g raw s h a l e fi nes and s pent s h a l e h a ve been 

p re s e n te d .  Howe v e r ,  a f i na l  cho i ce cannot be made unti l deta i l e n g i neeri n g  o f  

th e di s po s a l  a re a  takes p l ace . Beca use o f  th i s  s i tuati o n , DOE w i l l  p u b l i s h  a 

s u p p l eme n t  to th i s  E I S  when more detai l e d des i gn i n fo rmati o n  i s  avai l ab l e .  

Th e s u p p l eme n t  w i l l  i denti fy a l te rnati ves and i n cl ude a d i s c u s s i on o f  the i r 

re l ati ve e n v i ronme n tal i mpacts . I f  the l ease i s  extended to DE I o r  i f  new 

l e as i ng takes p l ace , mi n i n g and  cons tructi o n  o f  a mod u l e wi l l  not be a l l owe d 

u n t i l the s u p p l emental  E I S  i s  a p p ro ved and the l e ase i s  mod i f i e d  to req u i re 

cons tructi on and  mon i to ri n g i n  accordance wi th the E I S .  

2 . 2 . 2 . 6  Ut i l i ti e s  

Ut i l i ti e s  needed for c o n s t ruct i o n  a n d  opera t i o n  o f  the mo du l e  i n c l ude water , 

e l ectri c i ty ,  s te am ,  p roce s s  ai r ,  and sewage fac i l i t i e s . These needs wi l l  be 

s a t i s fi e d i n  the fo l l owi ng  ways : 
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o Water  wi l l  be  s upp l i ed by the C o l o rado Ri v e r  through  the  ex i s t i ng  
water tre atment  sys tem . A booster  p ump wi l l  p ro v i de water  at the  
modu l e  p l ant  s i te for  f i re p rotecti o n , s a n i tati o n , b o i l e r feed 
wate r , dust contro l , coo l i n g ,  and other u s e s . Recyc l ed p rocess  
water wi l l  requ i re m i n i ma l  u s e  o f  uti l i t i e s . 

o E l ectr i c a l  powe r wi l l  be  s upp l i e d to the  reto rt s i te thro u g h  a new 
P u b l i c  Serv i c e l i n e near  the h i g hway . The  exi s t i ng powe r l i ne  to 
the m i ne  can  be  upgraded to s up p l y  the i nc reased  m i ne  power req u i re­
ments . 

o The  steam requ i red for  uti l i ty and h e at i ng  needs  wi l l  b e  p rov i ded by 
a b o i l e r a s s o c i ated wi th the  product gas comb u s t i o n . Auxi l i ary fue l 
wi l l  b e  u s ed when the reto rt i s  not ope rati n g .  

o P roce s s  a i r f o r  the c r u s h e r  and reto rt i s  requ i re d  for  c l e an i ng  d u s t  
c o l l ecto r bag f i l te rs , i n strume ntati o n , and  pne umat i c  too l s .  P roce s s  
a i r wi l l  b e  obta i ned i n  a manner  approp r i ate to each u s e . 

o Sewage f rom the c r u s he r  and reto rt areas wi l l  be  d i s p o s e d  i n  fo u r  to 
f i ve pac kaged d i spo s a l  p l ants purchased  by D E I . P roc e s s  waste 
s l udges and s l udges  from s ewage treatme nt wi l l  be ro u g h l y  1 40 l b sl  
day , o r  0 . 0 0 1  percent  of  the tota l s o l i d s hand l e d .  T h e s e  s l udges  
wi l l  be  d i sposed  wi t h i n the  retorted s ha l e d i s p o s a l  area i n  spec­
i a l l y  p repared l ocat i o n s . 

o Exi s t i ng  uti l i ti e s wi l l  be  re f u rb i s h e d  and u s e d  as  much  as  p o s s i b l e . 

2 . 3  S C H E D U L E  

Construct i o n  s ta rtup i s  s u b j e c t  t o  app roval  o f  the  ac t i o n  p roposed  i n  t h i s 

E n v i ronme nta l I mpact Statement  and a l l requ i re d  p e rm i ts .  ( See  Ape nd i x  C ) .  

The  p roj ect wi l l  have three  p ha ses , requ i r i ng 44 months  for  comp l et i o n ,  wi th a 

p o s s i b l e  exte n s i o n  beyond th i s  t i me to c o nt i nue  operati o n .  

C u rrent l y , D E I  i s  e ngaged i n  the  p re l i m i nary wo r k  o f  P h a s e  I .  T h u s , when  

p roject  de v e l opme nt b e g i ns , p a rts o f  Phase  I n e c e s s a ry for  acq u i s i t i o n o f  

p e rm i ts wi l l  be comp l eted . A b r i e f  s ummary o f  the  three  p h a s e s  i s  p re s e nted 

b e l ow : 
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P h a s e  I :  E n g i n e e r i ng  and P l a n n i ng 

o E i ght months  i n  d u rat i o n 

o Wi l l  e n ta i l s e l ecti ng  a s i te ,  deve l op i ng cost  e s t i mate s ,  de­
v e l op i n g a l ternati ves  for p roduct d i spo s i t i o ns , and c o l l ected 
and e v a l uat i ng e n v i ro nmental  data . 

P h a s e  I I :  Detai l ed Des i gn ,  P rocurement and Construct i o n o f  Modu l e  and  
S upport Fac i l i t i e s 

o 1 8  months  i n  durat i o n  

o Wi l l  req u i re expan s i o n o f  m l n l ng a re a  and  a s soc i ated fac i l ­
i t i e s ; d e s i g n ,  p ro c u reme nt ,  and  construc t i o n  o f  retort and  
s upporti ng  fac i l i t i e s ; and re f u rb i s h i ng the ex i s t i ng fac i l i t i e s 
to be u s ed for the p roposed p r o j e c t .  

P ha s e  I I I :  Startup and Operat i o n o f  Modu l e 

o 1 8  months  i n  d u rati on , w i th exte n s i o n l i ke l y , b a s e d  o n  n e ed fo r 
more de ve l opme nt  

o W i l l  i n c l ude p l a nt startup and  i nves t i gat i o n  o f  e c o nom i c ,  
tec h n i c a l , and  e n v i ro nme ntal  paramete r s , and  demo n strat i o n  o f  
operab i l i ty 

o F i rst  s i x  months  w i l l  be  req u i red to atta i n  s u s ta i ned operati ng  
capac i t i e s .  Remai n i n g 1 2  months  wi l l  i nv o l ve  te s t i ng at max i ­
mum p os s i b l e capac i t i e s  o v e r  s usta i n ed pe r i od s . 
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3 .  ALTERNAT IVES , I NC LUD I NG THE PROPOSED ACTION  

The  proposed acti o n ,  the  m i n i ng of  11 mi l l i o n  to ns o f  o i l s ha l e from a 365 

ac re l ease  tract at Anv i l Po i nts , Co l orado , wi l l  res u l t i n  the constructi o n  o f  

a fu l l - s i ze modu l e  retort fac i l i ty ,  aux i l i a ry transport areas , a n d  a d i sposal  

s i te for the retorted sha l e .  The p roposa l  to l ocate the retort on  a hogbac k 

near the exi st i ng mi ne was made after cons i der i ng vari ous  techn i ca l , econom i c  

and envi ronme nta l  i s s ues . The proposa l  to d i spose of  the retorted s ha l e  i n  

the Bal zac Gu l ch a l so  was made after cons i derati on  of s i mi l ar i s s ue s .  A 

d i s cu s s i on of  poss i b l e a l ternati ve s i te s  for retort and d i spos a l  s i te l oca­

t i o n s  i s  i nc l uded i n  th i s  secti o n .  I n  addi t i o n , methods of  retorti ng ( i n­

di rect- or  d i rect-mode ) a l so are d i scussed .  A l though other techno l ogi es  are 

ava i l ab l e for retorti ng o i l  s ha l e ( e . g .  Tosco I I ) , D E I  i s  commi tted by both 

the i r  l ease and econom i c  cons i derati ons  to i mp l eme nt i ng processes  deve l oped by 

the i r  company . 

Wh i l e  genera l i nformat i o n  regard i ng envi ronme ntal i mpacts and c haracteri sti cs  

of  these a l ternati ves can  be  d i scus sed , i t  i s  i mportant to  remember that 

de s i gn spec i f i cati ons , base l i ne data and mon i tor i ng have not been devel oped 

for a l ternati ve s i tes . 

DOE l s a l ternat i ve s  to approvi ng the proposed acti on  a l so  are d i scussed .  

Programmati c  a l ternat i ves  cou l d  res u l t  in  DEI  e i the r u s i ng o i l s ha l e  from 

the i r l ease tract , or obta i n i ng o i l s ha l e off- s i te ,  shou l d DOE not approve the 

proposed acti o n .  The pos s i b i l i ty of  l ocat i ng the proposed acti on  o f f  the NOSR 

l ease  tract i s  not a practi ca l  a l ternat i ve , due to cons i de rati ons  i n  D E l i s  

l ease and the l i m i ted avai l ab i l i ty o f  off- s i te l ands . 
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3 . 1 OVERV I EW O F  THE PROPOSED ACT ION 

DE I  has been conduct i ng o i l s ha l e retorti ng s i nce 1972 , when they l eased what 

was former ly  a B ureau of M i nes p i l ot retort faci l i ty at Anvi l Po i nts , Co l o-

rado . I n  1974 , after conduct i ng research on  a p i l ot p l ant retort and a sem i -

works reacto r ,  D E I  re l eased p l ans for construct i on  of  a fu l l - s i ze modu l e  

reto rt . The fu l l - s i ze modu l e ,  for wh i ch the m i n i ng o f  e l even m i l l i on tons of  

s hal e wou l d  be used , wi l l  test economi c ,  envi ronmenta l , and process  param-

eters . 

The propo sed act i o n  wou l d  re s u l t i n  the fo l l owi ng : 

o The p resent  mi ne wou l d  be extended eastward , us i ng current 
underground room- and- p i l l ar mi n i ng techni que . A new m i ne open i ng 
wou l d be  requ i red , as wou l d a new venti l at i o n  adi t ,  crush i ng area , 
and expans i on of  the portal benc h .  

o Co nstruct ion  of  a conveyo r and rai se to move o i l sha l e from the m i ne 
to the proposed retort s i te o n  the hogbac k 

o Reto rt and auxi l i ary fac i l i ty constructi on  on  the hogbac k 

o Construct ion  of an o i l p i pe l i ne from the retort to the ex i st i ng 
s torage tan k  area 

o Extens i o n  of an access road from the bottom of the hogbac k to the 
d i sposal  s i te i n  Ba l zac Gu l c h 

o Preparati o n of the Bal zac G u l ch retort sha l e d i sposal  s i te and a 
s torage and/or d i sposal  s i te fo r f i ne s .  

3 . 2  DESCRI PTION O F  TECHNO LOGY 

The Paraho d i rect-mode retort uses  an a i r and gas mi xture to comb ust  feed 

s i zed o i l s ha l e i n  a four zoned retort ( see F i gure 3-1 ) . Comb usted sha l e i s  

pyro l yzed i nto an o i l m i st wh i ch i s  trans fe rred to e l ectro stat i c  prec i p i tato rs 

for o i l /gas separat i o n .  S ha l e o i l i s  then trans ferred to two 4 , 000 barrel  
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gaug i ng tanks , and f i nal l y ,  by way of a p i pe l i ne ,  to s to rage tanks at the 

exi st i ng tan k  farm . Gas from the ESP wi l l  be  c l eaned o f  NH3 and H2S ,  A 

port i o n  of  the gas wi l l  be recyc l ed for use  i n  the retort , and fo r power 

requ i rements . Remai n i ng gases wi l l  be b urned i n  a b o i l er to produce s team , o r  

f l ared i n  a thermal  oxi di zer .  

Reto rted sha l e wi l l  be trucked o ne quarter m i l e  to the Ba l zac G u l c h  d i sposal  

area whe re it  wi l l  be compacted , and used to l i ne the d i sposal  s i te and to 

construct the retent i o n  dam . A stream d i vers i on dam wi l l  be l ocated above the 

retenti on dam . Th i s  area wi l l  be f i l l ed wi th l oose  spent sha l e and covered 

wi th vegetat i o n  when the project i s  comp l eted .  

3 . 3 D I SCUSSION O F  THE PRO POSED ACT ION 

Th i s  sect i o n  wi l l  i nc l ude an overv i ew of  the major  i mpacts of  the p roposed 

acti on  as  we l l  as  a de scr ipt ion  o f  the exi sti ng envi ronment of  the p roposed 

act i o n  and a l ternati ves . A detai l ed d i scuss i on of  the exi sti ng  e nv i ro nment i s  

found i n  sect i o n  4 ;  envi ronmenta l i mpacts a re deta i l ed i n  sect i o n  5 .  

3 . 3 . 1 A i r Qua l i ty 

The major  po l l utants assoc i ated wi th the p roposed act i o n  wi l l  be fugi t i ve dust 

and part i c u l ates ( duri ng mi ne , fac i l i ty ,  and road construct i o n , and mi ne and 

transport operati ons ) , parti c u l ates ( from fac i l i ty operat i on ) , and NOx and S02 

emi ss i ons  assoc i ated wi th the combusti on  of  shal e .  Mode l i ng res u l ts and 

projecti ons made f rom semiwo rks and p i l ot ope rat ions  s how the fac i l i ty to be 

wi th i n  l i mi ts of  Federa l Ambi ent A i r Qual i ty Standards ( NAAQS)  ( see secti on  

5 . 2 . 2 ) . 
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FIGU RE 3-1 
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Major  m i t i gati ng meas ures  to reduce fug i t i ve dust emi s s i ons wi l l  i nc l ude bag­

house covers on  transfer  po i nts , coveri ngs on  a l l conveyors , and road wetti ng .  

In  add i ti on , wet sprayi ng tech n i ques wi l l  be used on  a l l roads and i n  the  

s ha l e d i sposa l  area.  Part i cu l ates from fac i l i ty stac k emi s s i o ns wi l l  be  

s ubject to Fede ral emi s s i ons  standards and wi l l  be reduced 50% by ESP ' s  and  

NOx and  S02 contro l s .  NOx wi l l  be contro l l ed by 90% with  an ammo n i a  water 

wash  system ; S02 wi l l  be co ntro l l ed by a Stretford removal system wi th a 99% 

reducti on  effi c i ency ( see secti on  5 . 2 . 1 . 3 ) .  

3 . 3 . 2 Water Qual i ty and Use  

As much  as  122  acre  feet per year or  39 , 753 , 700 gal l ons  of  water per year  wi l l  

be  requ i red for operati on  of  the proposed retort fac i l i ty ,  m i ne , and d i sposal  

s i te .  Thi s water wi l l  be  s urface water s upp l i ed by the Co l orado R i ve r  and 

s upp l emented by the G l over Park Reservo i r ,  as  neede d .  I n  add i ti o n ,  water 

s upp l i es i n  the area wi l l  prov i de DEI with an i ncent i ve to re- u s e  process  

water to  the  max i mum extent poss i b l e .  

The retorted sha l e  d i spos a l  s i te wi l l  u se  a s i gn i f i cant amount o f  the tota l 

water s upp l y  ( approx i mate l y  16 . 9  mgy ) . A l so , s i gn i f i cant wi l l  be the use  o f  

ons i te water f o r  san i tati o n  a n d  other requi rements o f  p l ant emp l oyee s .  Secon­

dary o ff- s i te water use as soc i ated wi th i nc reased growth i n  the area wi l l  be 

approx i mate l y  300 afy o r  97 , 755 , 000 mgy .  Retort san i tati o n  water wi l l  be 

treated i n  one o f  four  or  f i ve packaged d i sposal  p l ants DEI i s  p l ann i ng to 

i nstal l .  I n  addi t i o n , i nc reased offs i te water wi l l  be hand l ed by R i f l e ' s  new 

sewage and water treatment fac i l i ti es ( to be operati ona l  i n  l ate 1980 ) .  
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The Paraho fac i l i ty wi l l  operate as a no-d i scharge system , consequent l y  water 

used to coo l the spent s ha l e i n  the Bal zac Gu l ch  wi l l  be retai ned i n  runoff 

ponds or captured in a c u l vert and drai nage bas i n  in the bottom of  the p i l e  

and re- used  or  evapo rated rather than return i ng to the Co l orado R i ve r .  DE I  

wi l l  re- use proces s waste water to  the  greatest  extent pos s i b l e .  

Sed i ment l oad i ng i nto the Co l orado ri ver  cou l d  reach 600 to 80 , 000 tons duri ng 

the 18 month cons tructi on peri od . Th i s wi l l  be m i t i gated s ubstanti a l l y  ( 50%) 

by us i ng convent i o na l  runoff control techn i ques . 

3 . 3 . 3 So l i d  Waste 

The major  s o l i d  waste prob l em assoc i ated wi th the proposed act i on wi l l  be the 

d i sposal  of  4 mi l l i o n  to ns of  spent sha l e i nto the Bal zac G u l c h .  I n  add i ti on , 

f i nes from the scree n i ng areas wi l l  be set as i de i n  a spec i a l area and e i ther 

used  o r  d i sposed accordi ng to State and Federal regu l at i ons . Esti mated pro­

duct i on of  f i nes from the modu l ar project wi l l  be 200 , 000 tons . ( See p . 2-16 ) .  

Sewage from the cru s her  and the reto rt fac i l i ty wi l l  be d i sposed o f  i n  a 

pac kaged d i sposal  p l ant.  P roces s waste s l udges and sewage treatment s l udges 

wi l l  amou nt to approxi mate l y  140 l bs/day , or  about 0 . 001  percent of the tota l 

s o l i d  waste generated .  These s l udges wi l l  be  d i sposed o f  i n  a l ocat i o n  wi th i n 

the spent sha l e d i sposal  area .  Th i s area wi l l  be de s i gned to meet State 

standards , as we l l  as any new standards wh i ch may be req u i red under RCRA . 
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3 . 3 . 4 Land Use  

The  proposed act i on wi l l  requ i re approxi mate l y  64  acres of  l and surface . I n  

add i t i on , mi ne expans i on wi l l  comm i t  between 53  and 138 acres underground . 

Thi s area i s  pri mari l y  rural  and the most  s i gn i f i cant l and use  change , other 

than fac i l i ty construct i o n , wi l l  be the i nf l ux of  new workers creati ng the 

need for new hous i ng ,  schoo l s and serv i ces . 

The major  l and use  i mpact o f  the proposed act i o n  wi l l  be the c hange i n  topo­

graphy caused by construct ion  of  a spent sha l e d i s posa l  s i te on 30 acres i n  

the B l azac Gu l c h .  Th i s  wi l l  b e  mi t i gated by revegetat i ng the d i sposa l  area 

after the project i s  comp l eted .  However , the s ucce s s  and l o ng term effects o f  

revegetati on on  spent s ha l e i s  uncerta i n .  

Other l and use  requ i rements i nc l ude product p i pe l i ne and conveyor areas , road 

expans i on ,  retort i ng p l ant requ i reme nts and m i ne expans i o n  requ i rements (a new 

mi ne portal bench to prov i de acces s  and vent i l ati on ) .  Fo l l owi ng term i nat i o n  

of  the project , D E I  wi l l  restore a l l i mpacted project areas t o  l eve l s deter­

m i ned necessary by State rec l amat i o n  offi c i a l s .  

3 . 3 . 5 Eco l ogy 

Eco l ogi cal  d i sturbances can be c l as s i f i ed as vegetat i o n  i mpacts and wi l d l i fe 

i mpacts . Conversati ons  w ith  the State and Federal wi l d l i fe serv i ces have 

po i nted out that , a l though the Bal d Eag l e  and Peregr i ne Fal con have been seen 

i n  the area , Anv i l Po i nts i s  not a c r i t i ca l  habi tat to any State or  Federal 

Endangered Spec i es .  Howeve r ,  th i s wou l d have to be confi rmed by a s i te study .  
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There a l so  i s  no s i gn i f i cant aquat i c  l i fe i n  e i ther the Anv i l Poi nts fac i l i ty 

area o r  any areas drai n i ng i nto the proposed s i te l ocati o n .  T h e  gent l er  and 

moi ster c l i mate on  top of the mesa  near the ex i st i ng m i ne has been termed an 

" exce l l e ntl l  grouse  hab i tat by the State D i v i s i on of  Wi l d l i fe .  ( See p . 4- 25 and 

4-26 ) . 

The most s i gn i f i cant vegetati on d i s turbance wi l l  be the f i l l i ng of 30 acres i n  

the Ba l zac Gu l ch  d i sposa l  s i te .  However , th i s  area i s  re l ati v e l y  dry and 

sparse l y  vegetated , thereby reduc i ng the i mpacts . After the proj ect i s  com­

p l eted , Bal zac Gu l ch  wi l l  be revegetated as wi l l  a l l fac i l i ty areas . D i s­

turbance from o i l p i pe l i ne and conveyor construct i o n  wi l l  be mi ti gated by 

re- seed i ng as soon  as pos s i b l e .  

3 . 3 . 6 Soci oeconom i cs  

Constructi on  of  the  retort fac i l i ty ,  expans i on of  the  m i ne , and  dev e l opme nt of  

the  Ba l zac Gu l ch  d i sposal  s i te wi l l  create a need  for an esti mated 450  wo rk­

e rs .  About 300 workers wi l l  be needed duri ng the operat i o n  phase . Depe nd i ng 

on  the amount o f  l abor  needed for othe r o i l sha l e projects i n  the area , thi s 

co u l d mean an  add i ti onal  333-1328 peop l e enteri ng the R i f l e area duri ng the 

constructi on  phase , and 223-885 peop l e  duri ng the operat i o n  phas e .  

Th i s i nf l ux wi l l  have m i xed effects on  the town of  R i f l e and i ts s u rround i ng 

areas . The current vacancy rate for hous i ng i n  R i f l e i s  around 5% , whi ch 

cannot absorb a projected 10-59% popu l at i o n  i ncreas e .  Add i ti ona l l y , there 

wi l l  be  an i mpact o n  the schoo l  sys tem i n  the R i f l e/S i l t/New Castl e schoo l 

d i str i ct ,  parts of  wh i ch are overc rowded a l ready . Th i s  p rob l em cou l d be 

m i t i gated somewhat by us i ng O i l S ha l e  Trust F und  grants to b u i l d  add i ti ona l  
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c l as s rooms , by re l y i ng on  mob i l e  c l ass rooms , and by bus i ng c h i l dren to nearby 

schoo l s .  

A 10- 59% popu l at i o n  i nc rease a l so  wi l l  burden sewage and water treatment 

fac i l i t i e s . New treatment p l ants for the town of  R i f l e ,  wh i ch are schedu l ed 

to be  operat i ona l  by l ate 1980 wi l l  accommodate the i nc rease .  C l agett Mem­

o r i a l  Hosp i ta l  i s  not expected to experi ence a strai n from worker i nf l ux ,  

however ,  outpat i ent and l aboratory fac i l i t i es may need to be expanded. Po l i ce 

and f i re- f i ghti ng forces wi l l  handl e add i t i onal  popu l at i o n  i ncreases adequate­

l y ;  however ,  expans i on of the exi st i ng ja i l fac i l i t i es  may be needed.  

3 . 3 . 7 Occupat i onal  Heal th and Safety 

The majo r  hea l th p rob l em associ ated wi th p roces s i ng o i l s ha l e i s  the p resence 

of  p o l ycyc l i c  aromati c hydrocarbon ( PAH ) compounds . One  PAH compound , benzo( a ) ­

pyrene , i s  a known carc i nogen a n d  found i n  o i l sha l e a t  l eve l s o f  a round 3 

ppm .  Th i s l eve l i s  not s i gn i f i cantl y  h i gher than l eve l s found i n  c rude petro� 

1 eum o i l .  Add i t i onal  carc i nogen i c  and mutagen i c  compuonds have been tenta­

t i ve l y  i dent i f i ed wi th s ha l e o i l s . Spent s ha l e contai ns  con s i derab l y  l ower 

l evel s of carc i nogens . 

Paraho wor kers may be  expos ed to PAH compounds through i nhal ati o n  and dermal  

contact .  Dermal contact can  be m i t i gated by a h i gh degree  o f  a utomat i on , and  

p rope r  works u i ts .  I n  addi ti o n ,  i nha l ati on  dangers can b e  offset by the p roper 

use  o f  resp i rators . 
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3 . 4  D I SCUSSION OF  ALTERNATIVES TO THE PROPOSED ACTION 

3 . 4 . 1  Programmati c  A l ternati ves 

Th i s  section  wi l l  address  DOE ' s  a l ternati ves to app rovi ng the mi n i ng of 11 

mi l l i o n tons of o i l s ha l e from the exi sti ng mi ne and the construct ion  of the 

reto rt . 

3 . 4 . 1 . 1 No Acti on A l ternati ve 

A DOE opt ion  re l ati ng to the proposed act ion  is to deny approval for the 11 

mi l l i on ton mi n i ng scal e - up .  Envi ronmental impacts associ ated wi th the pre­

sent operati ons wou l d conti nue , b ut potent ia l  impacts of the proposed act i on 

wou l d be e l im i nated .  De l ay a l so wou l d  cause  the l oss  of val uab l e envi ro n­

mental and techni cal data re l ati ng to the deve l opment of o i l s ha l e  as a l te r­

nati ve sources of energy . 

Soci oeconomi c i mpacts associ ated wi th the popul at i on i ncreases of new wo rkers 

wou l d be e l i mi nated , but 17 jobs from the semiworks operat ion  wou l d  remai n .  

3 . 4 . 2  S i te A l ternati ves 

Two major deve l opments of the proposed act i on are co nstruct ion  of a retort 

faci l i ty and devel opment of a spent shal e di sposal  area .  

A l te rnat i ve on- s i te retort fac i l i ty l ocati ons cons i dered were : top of the 

mesa ; i n  the mi ne or mi ne bench , and near the exi sti ng fac i l i ty .  F i gure 3-2 
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s hows the approxi mate l ocat ions  of  these s i te s .  D i sposa l  a l ternat i ves i n­

c l ude : i n  the m i ne ,  and o n  o r  near the exi sti ng d i sposal  s i te .  

3 . 4 . 2 . 1  Top of the Mes a  

The top o f  the mesa  i s  a l arge , re l ati ve l y  f l at are a ,  po s s i b l y  s u i tab l e  for a 

reto rt s i te .  Al though a spec i fi c  l ocat i on o n  the mesa  was not p i npo i nted , the 

area was cons i dered pri mar i l y  because o f  i ts prox i mi ty to the m i ne .  Thi s 

l ocat i o n  woul d reduce s ha l e transportat i o n  costs and a l l ow the pos s i b i l i ty of  

l ocat i ng the d i sposa l  area  i n  a c anyon  near  the reto rt . The avai l ab i l i ty o f  

adequate roads o n  t h e  mesa a n d  t h e  prox i m i ty to the G l over Park Reservo i r ,  

a l so wo u l d  reduce transportat i o n  costs . 

The mai n d i sadvantage of  l ocat i ng the retort on  the top of  the mesa wou l d  be 

i nc reased envi ronmental d i s turbance .  D u e  t o  an  i nc reased amount of  rai nfal l ,  

the top o f  the mes a  has cons i derab l y  greater vegetat i o n  and wi l d l i fe ( both 

vari ety and numbers ) .  The weather patterns a l so present l es s  favorab l e retort 

operat i ng condi t i o n s .  

Advantages of  l ocat i ng t h e  d i sposal  s i te i n  the canyon o n  the mesa  may b e  

reduced by the i nc reased po s s i b i l i ty of  s ha l e l eac h i ng a n d  vegetati on d i s­

turbanc e .  Atmosphe r i c  cond i t i ons  pose  both d i ff i cu l ti e s  and advantages .  The 

re l at i ve l y  fl at , open terra i n  wou l d great ly  a i d i n  d i spers i ng retort emi s­

s i ons . Th i s  may be offset somewhat by the fact that the retort i s  not the 

on ly  source of  a i r po l l uti o n .  The h i gher e l evati on  a l so  wou l d pose  d i ff i c u l ­

t i e s  i n  adapti ng atmospheri c press ure to the l evel s nec e s sary for commerc i a l 

p roducti o n .  
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FIGURE 3-2 
SITE ALTERNATIVES C O NSIDERED 

T O P  O F  MESA 
1 .  RETORT LOCA liON AREA 

2. MINE EXTENSION 

3. CONVEYOR TO R ETORT 

4. PROPOSED RAISE 
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Contruct i o n  t i me poses another d i sadvantage i n  thi s s i te l ocat i o n .  A tunne l 

around the m i ne extens i on to prov i de access  for veh i c l es and personne l from 

the adm i n i strat i on area to the top of the mesa wou l d  requ i re 1� years for 

constructi on .  The a l ternati ve t o  the tunnel  wou l d  be  t o  dri ve over 30  m i l es 

through R i fl e ,  Co l orado . I n  addi t i o n , a new s haft wou l d be requ i red for l i ft­

i ng s ha l e  to the s u rface . Ex i st i ng uti l i t i es  wou l d  need extens i ve refurb­

i s h i ng .  

A n  o i l p i pe l i ne wou l d  b e  requ i red i f  the exi sti ng s torage area i s  used for 

s ha l e  o i l .  A d i rect- l i ne p i pe l i ne wo u l d cause greater env i ronme ntal and tech­

n i ca l  probl ems , because of  roc k  s l i des  whi c h  occur frequent l y  on the steep 

s l opes at the top of  the mesa .  Proposed road exte n s i ons  to  Ba l zac G u l c h  and 

conveyor l i nes  to the retort wou l d  not be necessary i f  the fac i l i ty i s  b u i l t  

on  top of  the mesa .  

3 . 4 . 2 . 2 I n  M i ne or on  M i ne Bench 

Bu i l di ng a fac i l i ty i n  the m i ne wou l d requ i re add i ti ona l  contro l s  and s tud i es 

re l at i ng  to the s u b s i dence , transportati on  and proces s  tech no l ogy prob l ems 

potenti a l l y  i nv o l ved . A majo r  potenti a l  occupati ona l  hea l th and safety r i s k  

cou l d  evo l ve from carryi ng out combus t i o n  wi thi n  a combusti ve env i ronment.  

Addi t i o na l l y ,  there wou l d  be a prob l em wi th space requr i ements ; room s i ze ,  

roo f  s upports , and storage areas must be i ncreased . An extra venti l at i o n  

sys tem wou l d be  requ i red , as  we l l a s  add i ti ona l  contro l s for the uncerta i n 

hea l th e ffects caused by i nc reas ed po l l utant l eve l s res u l ti ng from l owered 

d i spers i on potent i a l . There must a l so  be a fa i l  p roof  means  of  e scape from 

the m i ne i n  case of f i re .  F i na l l y ,  l ocati ng the retort fac i l i ty i n  the m i ne 

wou l d  e l i m i nate the pos s i b i l i ty of  u s i ng the m i ne as  a d i sposa l  s i te .  
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Locat i ng the fac i l i ty i n  the m i ne bench wo u l d  requi re excavati ng part of  the 

c l i ff face to en l arge the mi ne benc h .  Both l ocati ons ( i n  mi ne and on  benc h )  

wo u l d requi re substant i a l  i mprovements and expans i on of  ex i sti ng and proposed 

roads . Expans i on of  the exi sti ng mi ne swi tch- back road wou l d cause cons i d­

erab l e  d i sturbance to area vegetat i o n  and wi l d l i fe .  A retort i n  the mi ne s i te 

a l so wo u l d be l e s s  adaptab l e  to ex i st i ng uti l i t i es and the back up use  of  

ex i sti ng p l ant fac i l i t i tes . 

Advantages  over the propo sed acti on  wou l d  be  a decreased need for raw shal e 

transportat i o n , mi n i ma l  s urface d i sturbance from construct i on o f  the fac i l i ty 

i tse l f ,  and a contro l l ed atmosphere for retorti ng (pre s s ures and e l evati ons  

s i mi l ar to  tho se needed for commerc i a l  fac i l i t i tes ) .  

3 . 4 . 2 . 3  Near the Exi sti ng S i te 

The present semiworks and p i l ot retorts are l ocated at the Bureau of  Mi nes  O i l 

S ha l e Exper i ment Stati on , ( See F i gure 3-2)  c l ose  to Anv i l Po i nts . Because the 

area i s  deve l oped a l ready , bu i l d i ng the new retort near the exi s ti ng semiworks 

fac i l i ty wou l d i nvo l ve the s hortest  constructi on  t ime , and wo u l d fac i l i tate 

back- up use of ex i st i ng fac i l i ti e s , uti l i ti es , and d i sposa l  s i te .  Product 

d i spos i ti on wou l d  be fac i l i tated s i nce a new o i l p i pe l i ne wou l d not be re­

qu i red . However , s Ubstant i a l  road cons tructi on wou l d  be requ i red to carry 

sha l e greate r d i stances from the m i ne .  Add i t i ona l  road constructi on a l so  

wou l d be  requi red i f  spent s ha l e were to  be d i sposed of  i n  Bal zac Gu l ch .  

Fugi ti ve dust , veh i c l e emi s s i ons , and eros i on potenti a l wou l d  i ncrease a s  a 

res u l t  of  transport i ng greater l oads l onger d i stances . There a l so i s  the 

pos s i b i l i ty of  greater a i r  po l l utant l eve l s ,  s i nce em i s s i on d i spers i on i s  

reduced by the l ower e l evati ons . 
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3.4.2.4 D i sposa l  S i te A l ternat i ves 

A l ternat i ve spent s ha l e d i sposal  s i tes  to Ba l zac Gu l c h  are 1) the exi st i ng 

d i sposa l  area i n  the canyon to the east of  the exi st i ng retort i ng area and 2) 
i n  the mi ne . A d i sposal  s i te i n  the canyon on  top of  the mesa co u l d be con­

s i de red i f  the retort i s  l ocated on  top of  the me sa ( see f i gure 3-2). 

The exi sti ng d i sposal  area does not have the capac i ty to ho l d  11 mi l l i on tons 

o f  spent s ha l e .  I f  a dam we re to be bu i l t  at the bottom end o f  the exi st i ng 

spent- s ha l e d i spos a l  area , i ts top wou l d  have to be at the 5 , 800 ft e l evati on  

to  avo i d  cover i ng the  exi st i ng p l ant ( the p l ant wou l d  be on  the  edge of  the 

dam) . I f  a dam were to be bu i l t  wi th i ts top at the 5 , 800 ft e l evati o n , 

approxi mate l y  400 , 000  to 800 , 000 add i t i onal  tons of  spent sha l e cou l d be added 

to the ex i sti ng area . 

Howeve r ,  a dam co u l d be p l aced upstream ( north ) from the exi st i ng spent sha l e  

d i sposal  area w i th the top o f  the 6 , 100  ft o r  6 , 150 ft e l evati o n .  Th i s  may 

a l l ow fo r d i sposa l  o f  spent s ha l e i n  the same canyon as the exi st i ng  fac i l i ty .  

However , u s e  o f  the ex i sti ng s ha l e d i sposa l  area , o r  the area further u p  the 

canyon , wou l d  requ i re transport of  spe nt shal e i n  trucks over 2- 1/2 mi l es of 

wi ndi ng road . F ug i t i ve emi s s i ons , fue l consumpt i o n , and hazardous  roads ma ke 

th i s  a l ternat i ve unattracti ve .  

D i sposal  o f  spent s ha l e  i n  the ex i st i ng spent sha l e d i sposal  area may not be 

pos s i b l e s i nce it wi l l  requ i re exte ns i ve rebui l d i ng .  The p i l e ,  wh i ch i s  

near l y  40 years o l d ,  needs to be rebu i l t  to prov i de a more stab l e condi t i o n  
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for l o ng term management . The p i l e  i s  a l so unavai l ab l e  fo r further d i sposal  

unt i l h i gh temperature s caused by combusti on of  raw s ha l e ,  wh i ch i s  m i xed wi th 

the spent s ha l e i n  a reas , have been l owe re d .  Wo rk i s  ongo i ng to cool hot 

areas and to rebu i l d  prob l em areas . The exi sti ng d i sposal  area has p rov i ded 

usefu l  i nformati on  on  how a spent s ha l e d i sposal  p i l e  shou l d be managed i n  the 

future . 

D i spo sa l  of  spent sha l e i n  the m i ne wou l d  cause sto rage probl ems , as  we l l  as 

p rob l ems associ ated wi th the compacti ng requ i red  to p revent l each i ng .  M i ne 

d i sposal  a l so  wou l d  requ i re a s i gn i f i cant amount of  wate r fo r coo l i ng ,  s i nce 

hot , spent sha l e cannot be p l aced i n  an area where it wou l d  combust raw sha l e .  

Mos t  s i gn i f i cant l y ,  the m i ne wou l d  b e  c l osed  off from future use  fo r R&D i f  

f i l l ed wi th spent sha l e .  The i ntent o f  maki ng Anv i l P o i nts avai l ab l e by 

Congress  was to encourage R&D on mi n i ng and retort i n g .  

Advantages of  m i ne d i sposa l  i nc l ude : l es s  e ros i on from bu i l d i ng roads and 

s tructure s  i n  the Bal zac Gu l c h  ( somewhat ove rs hadowed by requ i rements fo r more 

road construct i o n  and veh i c l e  traffi c between  the retort and m i ne ) ; e l i mi na­

t i o n  of env i ronmental i mpacts on Bal zac G u l c h ;  and m i t i gati ng the potent i a l  

for subs i dence by f i l l i ng empty areas o f  the mi ne .  

3 . 4 . 2 . 5  Env i ronmental Impacts of S i te A l ternati ves 

The seve r i ty of  i mpacts for each s i te a l ternati ve i s  d i rectl y  re l ated to the 

exi sti ng qual i ty of  the env i ronment i mpacted .  Thus , a mo re den s e l y  vegetated 

area , such  as the top of the mesa , wou l d  expe ri ence more e nv i ronmental damage 

than an area wi th no vegetati on ( i . e . , the mi ne ) . Vegetati on on  the hogbac k 
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i s  somewhat sparse ; the ex i st i ng s i te a l so  i s  spars e l y  vegetated and has been 

d i stu rbed a l ready .  The same i s  true for the d i sposa l  s i tes . 

Another factor to cons i de r  i n  as ses s i ng envi ronmental i mpacts i s  the amount of  

l and d i sturbed for s upport fac i l i ti tes  ( i . e . , roads , p i pe l i nes , conveyors , and 

uti l i t i es ) .  Total di s tances that spent s ha l e  and the end p roduct o i l trave l 

wi l l  i mpact the env i ronme nt . Retort s i te and d i sposa l  s i te p roxi m i ty a l so 

i nf l uence envi ronmental i mpact.  For  examp l e ,  the greatest  d i s rupti on  wou l d  

occur i f  the retort were l ocated i n  the mi ne , and the d i sposa l  s i te were 

l ocated near the ex i st i ng fac i l i ty ,  because  both spent s ha l e and s ha l e o i l 

wou l d  have to be transported further than they wou l d  fo r other a l ternat i v e s .  

Techn i ca l , a s  we l l  a s  env i ronmental , cons i derat i o n s  often are t h e  l i m i ti ng 

factor .  Choos i ng the m i ne a s  a retort s i te not o n l y  poses  p rob l ems  wi th a i r 

po l l utant d i spers i on , but techn i ca l  un knowns a l so  are present ( see Sect i o n  

3 . 4 . 2 . 2 ) .  The benefi ts i n  terms of  reduci ng s ubs i de nce , and e ffects of hav i ng 

heavy veh i c l es wi thi n  a m i ne  a l so  are tech n i ca l  unknowns . 

Other l i m i ti ng factors are :  space cons i de rat i o n s  ( both the m i ne and the 

exi st i ng s i te have l i m i ted space for retort and d i sposal  s i te ) ; cons tructi on 

t i me ; and adaptab i l i ty to atmosphe r i c  p re s s ure nece s s a ry for retort i ng .  Tab l e  

3 - 1  compares  these  cons i derat i o n s  to the p roposed acti o n .  

3 . 4 . 3  P roces s A l ternati ves 

DEI i s  commi tted by the i r  l ease to demonstrate the re l i ab i l i ty ,  e ff i c i e ncy , 

and operab i l i ty of  processes  whi ch  they have des i gned and deve l oped .  Under 

3-17 



the l ease  DE I  was commi tted to bu i l d  and operate at l east one s u rface reto rt . 

S i nce i t  was the i ntent of Congress  to encourage i ndustry to conduct research 

at Anv i l Po i nts at no expense  to the Government , DOE i s  not i n  a pos i ti on to 

d i rect D E l i s  reto rti ng methods .  

3 . 4 . 3 . 1  Descript i o n  of  Process 

An i nd i rect-mode reto rt i s  s i m i l ar i n  des i gn to d i rect-mode reto rt ( see Sec­

t i o n  3 . 2 . 7 ) .  The major d i fference between d i rect- and i nd i rect-mode proces ses 

i s  the mec han i sm by wh i ch heat i s  transfe rred to effect retort i ng .  The retort 

i s  i l l ustrated i n  F i gure 3 - 1 .  I n  the d i rect-mode , a i r  and gas are i nj ected 

d i rect l y  i nto the s ha l e ,  thus caus i ng combus t i o n  of  carbo naceous mate ri a l . 

The i ndi rect-mode i njects i ne rt gas i nto the reto rt ; consequent l y , no com­

bust i o n  occurs . Th i s  gas can be separated and recyc l ed i n  an exte rnal fur-

nace . 

3 . 4 . 3 . 2  Summary of  Env i ronmental Impacts 

I ndi rect-mode gases  have a much h i gher heati ng val ue ( 900 Btu/s cf)  than d i rect­

mode gases (100  Btu/scf) . Concentrat i o n s  of H2S and NH3 a l so are s i gn i f i ­

cant l y  h i gher from i ndi rect-mode gas es . H i ghe r carbonaceo us  res i due on  i n­

d i rect-mode retorted sha l e causes h i gher concentrat i o n s  of  po l ycyc l i c  organ i c  

matte r ( POM ) . I n  add i ti on , i ndi rect-mode s ha l e may have a h i gher so l ub l e  sa l t 

content and greater l eac h i ng potenti a l than d i rect-mode spent sha l e ,  s i nce the 

tempe rature at wh i ch retorti ng i s  effected ( and at wh i ch carbonate materi a l s 

decompose and i n so l uab l e ca l c i um s i l i cates form) i s  l owe r than the tempera-
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tures requ i red for d i rect-mode retorti ng .  Cementati o n  propert i es ( and abi l i ty 

to create water- i mperv i ous  l i ners ) are a l so  reduced i n  carbonaceous i ndi rect­

mode spent sha l e .  

The maj o r  d i sadvantage of  i nd i rect-mode retor i ng i s  the requ i rement o f  40% 

more wate r ,  p r i mari l y  used for coo l i ng and revegetati ng the d i spo sa l  s i te . 

Because the area ' s  water s upp l y  i s  l i m i ted , i ndi rect-mode retort i ng may be 

proh i b i t i ve .  

3 . 5 SUMMARY , ENVI RONMENTAL TRADEOFFS  

Envi ro nmenta l d i sturbance i s  one o f  many cons i derati ons  i n  determ i n i ng a s i te 

l ocati o n .  Some s i te a l ternat i ves ( the mi ne ) p resent l i ttl e or  n o  surface 

i mpact , whi l e  others ( top of  the mesa )  present s i gn i f i cant i mpacts . The 

propo sed hogbac k l ocat i o n  i s  i n  a re l at i ve l y  sparse area and wou l d pose mi n i ­

mal  env i ronmental i mpacts . Bal zac Gu l ch , a l though re l ati ve l y  vegetated , does 

not present the prob l ems  i nherent i n  the other two d i spo sa l  s i te a l ternat i ves ; 

name l y  l ack of  avai l ab l e space and u n l i k l i hood that a retort wou l d  be l ocated 

on  the mesa .  

Another i mportant cons i derat i o n  i n  we i ghi ng env i ronmenta l i mpacts i s  techni cal  

feas i b i l i ty .  D i spos i ng of  spent shal e i n  the m i ne appears t o  be envi ron­

menta l l y  attract i ve ;  however , the pote nt i a l  hazards of m i x i ng raw and spent 

s ha l e ,  l each i ng s ha l e ,  and l i mi ted space may restri ct i ts u s e .  The hea l th 

effects and new contro l s neces sary for l ocati ng a retort i n  a c l osed  env i r­

o nment a l so  are un known . 

3 -19 



Altaraa'C:'vu 
�.lat l  .... to 
?�CI!'ONl ."cn.Oft 

Ar.a 

�.to� S it. �ocat ioft. 

P��oaeG Act1cm 

�opacit) 

:ino.al S 1�. 

;'oc:a tiona 

?':"�oo.ad "e:lon 
�?.l:ac: �ulc:h) 

D.er .... - mift. to r.cort. 
Deer .... - POftC to r.tort. 
tfter.... - r.tort to a.l&.c 

Culcll. 

Deer ... eci - to �to rt. 

lncruaed �. of ':lu'V'Y 
equ1".ftt to s1n •• 

tner ... K c11sturb.ne. to 
�."o.al s1 t •• 

!ftcr ... e4 ftaftc liftl of sh.l ••  
�.cr".K hancliDl o f  sll.la 

oil. 

�oc:at1Oft c.acral to �ft. 
aftli cU.8f/o •• l sita. Da­
er ... eci _unt of h..", 
_tar1aa ftalSCUft, r.la­
ti ... to oth.r sit ••• 

:nerea.K traas"ortatiOft 
�rOlll uiS tilli site. 

J.cr ... e4 :ranallortation 
trOll ho,back for t Cl!'  of 
llI .. a sit •• 

�r •• t l� '.cr ... a4 trana"or­
:ation if retor: Location 
� .. r ex1st1�1 facility . 

c nc� ••• a4 t�ana"ortatian 
! r� nOID.ck � •• and 
�il1e sit •• . 

�tev r�ad !"�u1 =ed ; gr.ater 
�=an.oor��n8 �15�anees 
:han �ne �oc:. t10n; less 
��&n .x1�:�nl 1 1 : 8 .  

tAaLE 3 - 1  

T.rr.strial 
l:nv1rom.nt 

tftcr ... eci d1scurbaftc. due 
to ..,r. ta .. orall le mv1ro_ 
.ftt . 

tftcr ... .c disturbaftC. from 
a4c1t1anal road cona truc­
tlo ... 

D.cr ... .c disturbaftC. trOll 
cOft& truction of the retort . 

�ca .. at1Oft of cl1!f fac. 
f o r  �n. b.ftch loea t10n 
iftcr ..... disturb.ftc ••• 

Oi.turbanc. fros iDcr ... .c 
h.ftliUftl · 

Laaa t sit. diSturb.nc ••• 
sinc. facility .1rea4y 
d",el OII.d. 

Coaatruetion vill d1.ru"t 

small area of s".rs. 
v ••• tat10n; conveyo r 

.Dd pi".11n. ar... dis­
ru!l taG fro. conatructioft. 

Iftcr •••• in vat.r require-

�reatly d.cr ... aG �.ct 
r.l.tive to Balzac Gu lch. 

Ar... tranallort1ft, h .... 1.r 
loads vill suffer iftcr •••• d 
sub.id.ftCI prob l ema .  

Min1mlZ.. ?ot.ftt1al f o r  
subs id.ftce o f  land a b o  ... 
mift ••  

So n.ed f o r  new � o acl  t o  
Balzac �ulch.. 

Prob lem o f  soace - ara. 
Is not lars. onough. . 

30 acres of .".rs e l y  oeg­
e � a ted land disturbed. 
Ab i l i ty �o rec:laim land 
'�ein� s tudied . �res .. n t l �  
'Jnc:erta1n . 

3 -2 0 

At_."heric 
Condit1ona 

Acmo."hsr1c pr •• sura dif f e r­
.at era. =0 ... rc1al 
requir_ncs. 

Creat.r ab ility for air 
poL lutant di.".rs ioft 

S imilar pr •• aure to coma-r­
c1al requirs .. ftcs. 

Atme."ners controlled for 
retort ing . 

Additionsl �eftt ilatiou 
ft.eclsd f o r  air po l lu�ant 
dis".rs1on from min • •  

La.s diap .. r.1oft poteft�1al 
from lowe r al.v.t1oft. 

�igher .l ..... tioft alle .. i­
ates diS"ersion p rob lems. 

�1gher particulate lev.ls 
since d1s"ersiou area is 
enclosed . 

�ev dispo.al site �gnt 
e%acerbate conditio� 
�o.sd oy � i re in o l d  . i �  • .  

S a  .. fug1tive dust l e�elJ 
as p ropossd ac�ion. 

rugi :1ve 1us t emi�slons 
:rom construc�lon of 
�oads and unloading of 
:u t e r i a l s .  

Technology 

Sam • •• p ro"oled action. 

t=pact Oft subsidence. retor�­
iftg in a clo.ed .ftv1ronment 
and n.cessary controls not 
yet ass •• sed . 

Minimal need f o r  new �ech­
nology a.se .... nts or 
stud1 .... 

Technology al re.dy a •••••• d .  

R .. quirements f o r  cooling. 
u:pact on le.chiftg and 
requ1red allOunt of c01D;lac­
tib 111 ty not yet 'o<.novn.. 

� o t  y .. t determifted �h..ther 
area is avai lab la f o r  
crushing and J t o rage . 

Sew design f o r  E i l l  in a 
f lat area ( rather than a 
canyon )  needed . 

7ecnnology � r esen t l y  ava il a­
� te based �n �E! studi e s .  



A l ternatives 
Relative to 
Proposal Action 

Impact 
Area 

Retort Site Locations 

Top of Mesa 

1 n Mine or Bench 

Near Exist ing Site 

Proposed Act ion 
(Hogback) 

Disposal Site 
Locationa 

In Mine 

Near Existing Site 

P rop osed Ac t ion 
(Balzac Gulch) 

Construct ion 
Time 

Increased construction 
t ime for building 
tunnel ,  new shaf t .  

Increased construction 
time especially if cliff 
face must be excavated. 

Shortest of all al terna­
tives . 

Greater contruction time 
than existing s i t e ,  less 
than mine and mesa sites .  

IncreaBed contruct ion t ime 
since feasibility studies 
required and suf f icient 
site area must be cleared. 

Greater; since area of suf­
f icient size must be 
found and cleared. 

Least contruction time. 

TABLE 3-1 (Cont ' d )  

SUMMARY O F  ENVIRONMENTAL IMPACTS 

Abi l i  ty to Use 
Existing Facilities 

and U t i l it ies 

Decreased accessib i l ity 
to existing facilities 
and ut ilit ies except 
water f rom pond. 

Decreased ab il ity to use 
existing facilit ies and 
ut ilities except water 
frOlll pond. 

Greatest use of existing 
utilities and backup 
from existing site. 

Use of existing faci l i t ies 
feasib leo 

Water system DUst be ex­
tended. 

Excel lent , providing retort 
location is near existing 
sit e .  

New road must b e  conatructed 
to disposal site.  

3 - 2 1 

Additional 
Construction 

Pipeline construction 
more extensivet unless 
s t raight, downh i l l  slope 
is used. 

U t il i t ies . 

o Cliff face 
o U t i l ities 
o Ventilation controls 
o P ipeline 

Pipeline to existing 
storage tanks. 

Road from existing site or 
top of mesa must be up­
graded or cons tructed. 

Other 
Cons iderations 

Occupational Health and 
Safety imp lications -
working with a combus t l 
process i n comb us t ib le 
environment . 

Problem in f inding an ar, 
large enough for scale­
s ize . 

Storage and crushing are. 
must be found. 



The mo s t  s i gn i f i c a nt  e n v i ro nme ntal  i mpact o f  l ocati ng  the  re tort near  the  

ex i s t i ng fac i l i ty wo u l d be i nc reased  road construct i o n , and  c o n s e q u e nt l y ,  

s ubs i de nce , f rom s ha l e h a n d l i ng .  Th i s  may be  o f f s e t  s omewhat by the  ava i l ­

a b i l i ty o f  ex i s t i ng uti l i t i es and  b a c k- up fac i l i t i tes , and  by remov i ng the 

need  for  a p roduct p i pe l i ne .  The maj o r  prob l em w i th l o cat i ng the reto rt near  

the ex i s t i ng  s i te i s  the  l ac k  o f  adeq uate spac e .  Th i s  facto r a l s o  wo u l d ru l e  

o u t  the  pos s i b i l i ty o f  p l ac i ng the d i spos a l  s i te near  the  fac i l i ty ,  s i nce 

the re wo u l d be l i tt l e room for  both s i te s .  

The  hogbac k l o c at i o n  p resents  advantages a s  we l l  a s  d i s advantage s .  T h e re i s  

adequate spac e .  P roduct d i spo s i t i o n  w i l l  p o s e  s ome p rob l ems re l ated t o  the  

other  a l ternati ves  (a  p i pe l i ne and  conveyors wo u l d need  to be b u i l t ) ;  howeve r ,  

th i s  w i l l  b e  m i t i gated by re seed i ng the  area and  b u ry i ng conveyors . I n  ad­

d i t i o n , p l ans  dev e l oped for  fea s i b i l i ty stud i e s ( a n  o re p a s s  and m i ne ad i t) 

w i l l  be  uti l i ze d , cutti ng  e v e n  more t i me o f f  the  tota l cons truc t i o n  t i me . 

The  p roposed  B a l zac G u l c h  d i spo s a l  s i te w i l l  c a u s e  greater l a nd  d i s t u rbances  

than othe r a l ternat i ve s . Howeve r ,  co n s i derat i o n  o f  other  i mpacts i nd i cate 

that B a l zac Gu l c h wi l l  p re sent  the l ea s t  overa l l i mp ac t .  The gu l c h i s  the 

l a rge s t  ava i l ab l e  d i s p o s a l  s i te ,  and i t  can be ut i l i zed  w i thout  exce s s i ve 

c l e a r i ng . There are no maj o r  s u rface wate r s o u rc e s  i n  the g u l c h ; c o n s e ­

q u e n t l y ,  runoff  a nd  l e ac h i ng  are u n l i ke l y .  F i n a l l y ,  the  u s e  o f  B a l zac Gu l c h 

w i l l  have the  l e a st  i mpact o n  wo r ke r  hea l th and  s afety s i nce  ve h i c l e  tra f f i c  

wo u l d be  much  l ower than f o r  the ex i s t i ng d i spo s a l  s i te a l ternati ve . 
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4 .  DESC R I PTION  O F  T H E  E X I ST I NG ENVI RONMENT 

4 . 1 PHYS IOGRAPHY , GEO LOGY , AND LOCAT I ON O F  E X I ST I NG AND P LANNED SITE  

AND  FAC I L IT IES  

4 . 1 . 1 Descr ipti on  of S i te and Faci l i ti es  

The l ease  tract for  the  exi sti ng o i l s ha l e fac i l i ty and proposed modu l ar 

project l i es i n  Garfi e l d  County Co l o rado , e i ght mi l es west of R i f l e ,  34 mi l es 

west  of G l enwood Spri ngs , and 55 mi l es northeast of  G rand J uncti on . The l ease  

tract l i e s  o n  both NOSR 1 and 3 ;  Anv i l Po i nts i s  near the  Roan  C l i ffs boundary 

between  the two reserves  ( see F i gure 4- 1) . 

The Anv i l Po i nts fac i l i ty i s  the s i te of the exi sti ng Paraho deve l opment 

proj ects and s uppo rt fac i l i t i es  as  we l l  as  the proposed acti o n  and a l ter­

nat i ves  ( see f i gure 4-2 ) .  The s i te i s  1 . 5 m i l es north of the Co l o rado R i ver .  

The  e nt i re a rea i nc l udes a l arge hogbac k ,  a sma l l er r i dge , and  three adjacent 

canyons a l l or i e nted rough l y  i n  a north- south di recti o n .  The s i te terrai n i s  

rugged and dry , rece i v i ng o n l y  about 11 i nches  of p rec i p i tati on a year ( NOAA , 

1970 ) .  Jun i pers and other mounta i n  s h rubs and g ras ses  cover the c l i ffs wes t  

of the hogback a n d  t h e  r i dge .  The canyons are more sparsel y  vegetated.  The 

c l i ff face east of the hogbac k ,  fac i ng a more southward d i recti o n , i s  v i rtual -

l y  barre n .  

Exi sti ng fac i l i t i es o n  the s i te are the mi ne , p i l ot a n d  semiwo rks retorts and 

thei r s uppo rt faci l i ti es , a retorted sha l e d i sposal  s i te ,  some dwe l l i ngs  for 

the operati onal personne l , revegetati on  study p l ots , and about s even mi l es of  
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road . Begi nn i ng at an e l evat i on of about 5 , 300 feet , a 1 . 5 m i l e  paved road 

c l imbs  a gent l e i nc l i ne from the h i ghway past the hous i ng area and revege­

tat i on study p l ots to the exi st i ng retort s i te .  The present p i l ot and semi ­

wo rks retorts , cru s h i ng area , equ i pment , storage tanks , and operati on and 

admi n i strat i ve b u i d l i ngs are on a sma l l r i dge at an e l evat i o n  of  6 , 000 feet . 

Current l y , retorted s ha l e and f i nes  are depos i ted and compacted i n  a sma l l 

canyon i mmed i ate l y  east o f  the retort s i te .  A sma l l stream o r i g i nat i ng a t  the 

top of  the mesa to the east of  Anv i l  Po i nts , somet i mes  f l ows through that 

canyon before be i ng d i rected around the ex i sti ng retorted shal e p i l e .  

Proposed faci l i t i es  for the s i te are an extens i on o f  the present mi ne ,  a new 

m i ne open i ng and venti l ati on  ad i t ,  a modu l ar reto rt and operati onal  s upport 

faci l i t i es , a retorted sha l e d i sposa l  s i te and acce s s  road , an o i l  p i pe l i ne 

from the retort to the exi st i ng tan k  farm , and some new dwe l l i ngs . A con­

vo l uted 5 . 5 mi l e  gravel  road connects the p resent retort s i te w i th the m i ne .  

The road c rosses  a sma l l canyon between  the r i dge and the h i gher hogbac k to 

the we st , and a sma l l stream wh ich  o r i g i nate s at the top of the me sa between 

East and West Anv i l  Po i nts , and f l ows through the canyon .  At the southern end 

of  the hogbac k ,  the road c l i mbs  from an e l evat i o n  of about 6 , 600 feet to the 

proposed retort s i te at 7 , 000 feet .  The hogbac k drops  off q u i c k l y  to the 

we st , to an e l evat i on of  approxi mate l y  6 , 000  feet at the f l oor o f  the l arge 

Bal zac Gu l ch .  The drai nage channe l through the gu l ch , s hown i n  F i gure 4- 2 ,  

usua l l y  i s  dry .  

T h e  terra i n  dec l i nes sharp l y  be l ow the proposed retort s i te ;  a swi tch-back 

road ascends to the mi ne open i ng .  There are four m i ne open i ngs i n  the face of  

the  c l i ff at an e l evat i o n  o f  8 , 200 feet , approx i mate l y  900 feet be l ow the mesa  
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FIGURE 4-2 
PROPOSED SITE ADDITIONS TO ANVIL POINTS FACILITIES 
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pl ateau . M i ne entrances  l ead i nto l arge caverns s uppo rted by sha l e co l umns 

( room-and-p i l l ar mi n i ng) . 

4 . 1 . 2 Geomorpho l ogy 

NOSR 1 and NOSR 3 are d i fferent l and forms , and , therefore , weather d i ffer­

e ntl y .  NOSR 1 i s  drai ned t o  the south by the eastern tri butar i e s  of  Parachute 

Creek .  The upper tri butari es ' drai nage d i recti on is  contro l l ed by a north­

wes t  trendi ng sync l i ne .  

The e l evati o n  o f  NOS R  1 vari es from j ust under 7 , 800  feet to over 9 , 300  feet .  

Mass -wasti ng agents ( e . g .  l ands l i des , debri s aval anches , roc k  c reep , etc . ) 

vary from season to season ; the warmer months p roduce roc k  c reep wh i l e  the 

co l der months produce transportat i on  by so l i f l uct i o n  ( i . e . grav i tati ve trans­

fer of  water- saturated mas ses  of  s o i l or earth ) .  Lands l i des  and roc k s l i des 

occur a l ong l ower courses  of  Parachute Creek where the val l ey wal l s  a re s teep . 

Rap i d  me l ti ng of  ground frost and s now may cause s l umps and mudf l ows . Shal l ow 

s o i l deve l opment p roduces s heet was h .  

NOSR 3 cons i sts o f  the cuesta scarp of  the Roan P l ateau and part o f  the Co l o­

rado R i ver Val l ey adjacent to NOSR 1 .  The top 700 to 1 , 000  feet cons i sts o f  a 

verti cal  c l i ff wi th the s l ope moderati ng toward the bottom . Chem i cal  and 

phys i ca l  weatheri ng ( frost  wedgi ng)  has l oosened the roc k  and i nc reased the 

occurrance of  rock fa l l , roc k  s l i de ,  debri s aval anche , and sheet was h .  Rocks 

ro l l i ng and s l i d i ng downh i l l  have carved gul l i es  i nto the c l i ff face . The 

more moderate s l opes  be l ow are under the i nfl uence o f  tal us  c reep , ta l us 

s l i de ,  s l ump , l ands l i de ,  and roc k  s l i de .  Roc k creep and earth c reep a l so  

occur o n  the moderate s l opes . 
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The degree of  s l ope change s at the contact between the Green R i ver  and Wasatch 

Formati o ns . The Wasatch , be i ng l es s  res i sti ve , mode rates the steep s l ope to 

near l y  l eve l  near the Co l orado Ri ver .  Large gu l ches transect the  Wasatch 

bajada , erodi ng up i nto the c l i ff face and often depos i ti ng l arge a l l uv i a l  

fans a l ong the Co l orado R i ver  f l ood p l a i n .  

4 . 1 . 3 Geol ogy 

The roc k  i n  the v i c i n i ty of the NOSRs var i e s  i n  age from the l ate Cretaceous  

to Terti ary and Eocene peri ods , and i n  l i tho l ogy from f l u v i a l to  l acustri ne 

depo s i ts .  Tab l e 4-1 shows the ge nera l l i tho l ogy and strati grap h i c  re l at i o n­

s h i p s  o f  the maj o r  u n i ts wi th i n  the area.  

The youngest u n i t  i n  the area , exc l ud i ng a l l uv i a l depos i ts a l o ng s treams , i s  

the U i nta Formati on capp i ng the Roan P l atea u .  Stream acti on  h a s  i nc i sed the 

p l ateau , erod i ng the Ui nta Formati on and expos i ng the o l der , l ocal  Green R i ver  

Formati on members . The o i l s ha l e  beds of the Green R i ver  Formati on have 

re s i s ted weather i ng , re s u l t i ng i n  a s teep escarpment on  some edge s of  the 

bas i n  s uch  as the Roan C l i ffs . The Wasatch Format i o n , exposed near the bottom 

of the Roan C l i ffs , underl i es the Green R i ve r  Format i o n  and make s  up the f l oor  

of  the  Co l orado R i ver Va l l ey .  T h e  Mesa Verde Formati on was formed dur i ng the 

Cretaceous per i od and underl i e s  the Wasatch Format i o n .  

Se i sm i c  acti v i ty i n  the s i te i s  m i nor , a l though se i smi c refl ecti ons  of  l arge 

earthquakes have been detected i n  the area .  Surface mod i f i cati ons  caused by 

earthquakes , i f  they exi s t ,  are not obv i ous . 
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TABLE 4 - 1 
GENE RA L I ZE D  DESC R I P T I ON OF ROCKS EXPOSED IN OR NEAR 

NAVAL O I L  SHALE RESERVES 1 A�D 3 

Member , thi ckn e s s  of un i t , and charact e r  of rock . 

1 , 000� 
feet 

F ine , gray and brown sands t one w i t h  int erb e dded 
gray marl s tone and a few thin b e ds o f  o i l  sha l e . 
Upper 200  feet contain mas s ive sandstones that 
may be long in the l ower p art of the Bri dger forma­
t i on . Memb e r  weathe rs to rounded s l op e s . 

PARACHUTE CREEK �IEMBE R :  

70 0 - 1 2 3 0  
feet 

B l ack , brown , and gray mar l s t one incl uding p ri n c i ­
p al o i l - shal e  uni t s . F e w  thi n  key beds o f  a l t ered 
tuff , ana l c i t e , and chert . Tongu e s  o f  sands t on e  
n e a r  bas e . Member weathers t o  l i ght gray and 
l i aht brown c li ffs 

GARDEN GULCH �IHmE R :  
G ray marl stone with some 

6 3 0 - gray & brown sha l e  and a few 
720  t h i n  o i l  shal e s . Weathe rs 
feet to smooth s t e ep s l ope s . 

DOUGLAS C RE E K  MHlBER : 
Brown sands ton e and gray 

4 3 0 - s ha l e , and a few thin beds 
4 7 0  o f  oo l i t e s  and a l gae beds . 
feet Weather to buff s l opes and 

l ow c l i ffs . 

ANV I L  P O I NTS ME�1B E R :  

1 1 00 -
1600  
feet 

Brown & gray sand ­
stone & gray sha l e , 
& a l it t l e  gray 
mar l stone near t op . 
Uni t  interfingers 
w i th Doug l a s  C reek 
Garden Gul ch , & 
l ower part of Para ­
chut e Creek mem ­
bers . Weathers to 
s l opes and l ow 
c l i ffs . 

4000-
5 2 00 
feet 

Red ,  drab , gray , and Maroon sha l e , and irregu l ar l y  
di st r ibut ed l ent i cu l ar s ands t on e s . Weathers t o  
vari co l o red s l op e s  with d i s cont inuous s andstone 
l edge s . 

5000�  
feet 

Mas s ive sandst one and some sha l e  and coal . 
t i l ted beds fo rm ridges o f  Grand Ho gback . 

S t e ep l y  

SOURCE : Adap t ed from C ameron Engine ers , "Comp i l at i on o f  Exi st i ng Dat a and 
P r e l iminary P l ans fo r Dev e l opment of Naval O i l  Sha l e  Res erves 1 and 
2 , "  Department of the Navy Report NOS R 7 2 - 1 , �lay 1 9 7 2  
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Fo l l owi ng a north-west  tre nd i ng sync l i ne ,  a l l of  the o i l sha l e beds to be 

m i ned are found under NOSR 1 .  D E I  a l so l eases  parts of  NOSR 3 ,  wh i ch cons i st 

o f  the c l i ff face o f  the Roan P l ateau and part of  the val l ey f l oor be l ow i t .  

NOSR 3 wi l l  conta i n  the fac i l i ty s i te a s  we l l a s  the d i sposal  s i te and aux­

i l i ary fac i l i t i e s .  

4 . 1 . 4  So i l s  

A range o f  s o i l types exi sts on  NOSR 1 .  A l l s o i l s  above the stream va l l ey 

f l oors are res i dua l  s o i l s . Podzo l i c  s o i l s ,  wi th dar k ,  f i ne- texture d ,  we l l ­

deve l oped hori zons , are found under a vegetati ve cover o f  con i fers on  the 

north and east expos ure s of moderate s l ope s .  These so i l s  are neutral to 

s l i ght l y  ac i d i c  and may be up to f i ve feet deep . Chestnut s o i l s  and b rown 

ari d i c  s o i l s  occur on southward fac i ng s l opes . S l ope degree and d i recti on  

have a majo r  i nf l uence on  the  type and depth of  so i l  formati o n .  Genera l l y ,  

the s o i l cover i s  s ha l l ow ( l es s  than two feet deep ) , and usua l l y  s upports  a 

cove r o f  grass or  s agebrus h .  

Chernozem s o i l s  occur  i n  regi ons  of  s l i ght t o  mode rate north-south fac i ng 

s l opes . They have mo re defi nab l e  hori zons than do the chestnut o r  brown 

ari d i c  so i l s ,  but  not the degree of defi n i ti on that occurs i n  podzo l i c  s o i l s . 

B rown ari d i c  and chestnut s o i l s  ge neral l y  are mo re ca l cereous  than podzo l 

so i l .  

So i l deve l opme nt var i e s  accord i ng to the vegetati on zone s .  Co n i fer growth has 

deve l oped podzo l i c  so i l s ,  whi l e  j un i per  and sagebrush  are assoc i ated wi th 

brown ari d i c  s o i l s . So i l deve l opme nt o n  the Wasatc h Formati on  i s  l i m i ted , 
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mai n l y  due to the mi nera l ogi cal  compos i t i on of  the fo rmati o n .  H i gh percent­

ages of hydrophyl i c  c l ays wi hti n the Wasatc h ,  such  as montmo ri l l on i te ,  ben­

to n i te , and i l l i te type s ,  abso rb mo i sture and expnad.  The resu l t i ng trapped 

water saturates a th i n  zone of mate r i a l  at the s u rface , preventi ng i nf i l ­

trat i o n  and thus  restr i cti ng the depth of  so i l  deve l opment . Water runoff i s  

h i gh , creati ng s heet was h  and gU l l yi ng .  Therefore , vegetat i o n has l i ttl e so i l 

i n  wh i ch to grow. The so i l deve l opment that does occur i s  of  the red desert 

type . The saturated zone , sometimes l es s  than one i nch th i c k ,  q u i c k l y  dri es , 

l eav i ng a hard c rust over f i ne to granu l ar materi a l . 

4 . 1 . 5 Land Use and M i neral Resources 

Mo re than 65 percent of Garfi e l d County i s  used for l i vestock  grazi ng ( s ee 

Tab l e  4- 2 ) . An add i ti ona l  22 percent i s  used for t imber graz i ng .  Rugged 

terrai n and l ow annual  rai nfal l l i mi t the amount of crop l and to l es s  than fi ve 

percent , wh i ch i s  i rr i gated . Urban l and use  i n  Garf i e l d County compri ses l es s  

than one percent of the l and area .  Approxi mate l y  f i ve percent of the county 

area i s  c l as s i f i ed as wi l de rnes s , however , the project s i te doe s not l i e 

wi th i n  s uch  an area . Deve l oped recreati on resources  ( i . e . , parks and p l ay­

grounds ) , represent 0 . 6 percent of  the total area.  O i l s ha l e depos i ts occur 

i n  29% of the county ( 886 sq  mi ) and coal depos i ts are found in 59% of  the 

area ( 1 , 793 sq  mi ) .  
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TABLE 4 - 2 

��OR LAND USES IN GARF I E LD COUNTY 

AREA 
LAND USE SQUARE rn LES PERCENTAGE * 

Agri cul t ural U s e s  2 , 8 4 0  

Grazing 1 , 9 9 5  6 5 . 2 3 

Timber Gra z ing 6 4 5  2 1 .  5 2  

Dry C rop land 1 1  0 . 3 7 

I rr i gated Crop land 1 2 5  4 . 1 7 

Timber 1 04 3 . 4 7 

Wi l derne s s  1 5 3 . 4 5 5 . 1 2 

Urban S e t t l emen t 4 . 0  0 . 1 3 

Re creat i on 

Pub l i c  1 5 . 6  0 . 5 2 

P rivat e 2 . 3  0 . 0 8 

TOTAL LA1�D AREA = 2 , 9 9 7  s q .  mi . 

* Due to o v e r l apping use o f  s ome areas , t o t a l  exc e e d s  1 0 0 p e rc ent . 

SOURCE : C -b Sha l e  O i l  Proj e c t , Ash l and Oi l ,  Inc . , Sh e l l  O i l  Company 
o p e rat o r ,  " S o c i o e c onom i c  A s s e s sment , Oi l Sha l e  Tract C - b , 
Vo lume I ,  Ba s e l ine D e s cript i on , " March 1 9 7 6 ,  and " S o c i o e conomi c 
As s e s sment , Oi l Sha l e  Tra c t  C - b , Vo lume I I , Impact An a l ys i s , "  
Ma rch 1 9 7 6  � 
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4 . 2 METERORO LOGY AND EX IST I NG A I R  QUALITY* 

4 . 2 . 1 Meteoro l ogy 

The most  common a i r-fl ow regi me at Anv i l Poi nts i s  a weak  surface l ayer drai n-

age duri ng the n i ght and a stronger southwester ly  f l ow duri ng the day .  The 

di recti on  of the drai nage f l ow genera l ly  i s  northeaster ly  at the s i te of the 

proposed retort fac i l i ty and mo re var i ab l e at the exi sti ng semi works s i te .  

The depth o f  th i s  l ayer at the proposed retort s i te i s  approxi mate l y  300 yd , 

above wh i ch a southwester ly  gradi e nt f l ow prevai l s .  Surface heat i ng duri ng 

the morn i ng a l l ows the f l ow at l ower l ayers to coup l e  wi th the prevai l i ng 

grad i e nt f l ow ,  typ i ca l l y  at abo ut 10 : 00 or  11 : 00 am . 

Duri ng typ i cal c l ear s ky condi tions , surface-based temperature i nvers i ons at 

the p roposed s i te general l y  are destroyed s hort ly  after sunri se , a l though 

i sothermal condi ti ons  may p revai l unti l a gradi ent f l ow regi me i s  ab l e  to 

estab l i s h i tse l f at the surface . Ups l ope f l ow towards the c l i ff face can 

occur when c l ear s ki es permi t heat i ng of  the so uthwest  fac i ng s l opes and c l i ff 

faces . Howeve r ,  the f l ow tends to be confi ned to a superadi abati c and h i gh l y  

unstab l e l ayer , a l though weak i nvers i ons may restr i c t  d i spers i o n  i nto upward 

l ayers . 

When s ki es are partly  c l oudy , a v i gorous turbu l ent drai nage f l ow regi me cannot 

estab l i s h i ts e l f ,  s i nce rad i ati ve cool i ng of the ground i s  mi n i mi zed . Thi s 

* Un l ess  otherwi se noted , meteoro l ogi cal  and a i r  qual i ty data g i ven i n  thi s 
secti on  are based on  a 3 . 5 month mon i tori ng program ( begi nn i ng December 
1977)  conducted by AeroVi ronment .  The re s u l ts of  thi s program are con­
tai ned i n  I I Meteoro l og i ca l  and Part i c u l ate Bas e l i ne Study , Anv i l Po i nts , 
Co l orado , "  D .  A l l ard , AeroVi ronment , AV- R-7130 , 1978 .  
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s i tuat i o n , comb i ned with  an absence o f  strong pre s s u re gradi ents , produces a 

wea k  drai nage f l ow and a s u rface-based i nvers i on at the s i te o f  the propo sed 

reto rt fac i l t iy .  Such cond i t i ons i nh i b i t  po l l utant d i spers i on .  The rugged 

terrai n of  the area enhances d i spers i on somewhat even under these cond i ti ons  

by contri buti ng to  mechan i cal l y-generated turbu l ence . 

4 . 2 . 2 Exi sti ng A i r Qual i ty 

Amb i ent a i r  qual i ty i n  the Anv i l  Po i nts area has been characte ri zed to some 

extent wi th re spect to a l l cr i te r i a  pol l utants . Tub l e  4-3 s ummari zes po l ­

l utant concentrati ons  measured near the Anv i l Poi nts v i c i n i ty and compa re s 

them wi th app l i cab l e  Federa l standard s .  These  meas ured pol l utant background 

l evel s ref l ect i nformati on obta i ned from vari ous  sources . 

Part i c u l ate concentrat i o ns at the propo sed Anv i l Po i nts retort s i te were 

meas ured  duri ng a 3 . 5 month mon i tori ng program (begi nn i ng December , 1977) as 

part of base l i ne env i ronme ntal qual i ty studi e s .  As shown i n  Tab l e  4- 3 ,  par­

t i c u l ate concentrati ons averaged 14 . 4  g/m3 (A l l ard , 1978) . I n  compari son , 

annual  mean part i c u l ate concentrati ons  measured at three other s i tes wi th i n  20 

mi l e s of  Anv i l  Po i nts range from 7 �g/m3 ( R i o  B l anco) to 79 �g/m3 ( R i f l e )  

( E ngi neeri ng Sci ence , 1974 ; EPA , 1974 ) . However , the h i gher va l ue was mea­

s u red at a substanti a l l y  acti ve commerc i a l cente r .  Esti mates of  part i c u l ate 

l evel s for the proposed fac i l i ty can be represented best by mea surements 

obtai ned at R i o  B l anco ( 10 mi l es north of  Anv i l  Po i nts ) and at the proposed 

s i te i tse l f ,  both recordi ng annua l  mean part i cu l ate concentrat i o n s  of  l es s  

than 1 5  �g/m3 , we l l  bel ow Federal and State amb i ent standards . 
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TAB LE 4-3 

ABERAGE BACKGROUND CONCENTRATIONS AT ANVI L POI NTS V I C I N ITY AND 
SUMMARY O F  NAT IONA L A I R  QUALITY STANDARDS 

POLLUTANT 

Parti cu l ates (TSP)  
Oxi dants ( 0  ) 
Carbon mono*i de ( CO )  
N i trogen d i ox i de ( N02 ) 
Su l fur  d i ox i de ( S02 ) 
Hydrocarbons ( H C )  

CONCENTRATION  
( Ref l ects Annua l  Average ) 

14 . 4  IJg/m3 
75 . 0  IJg/m3 

1 .  0 IJg/m3 
5 . 0 IJg/m3 

16 . 0  IJg/m3 
571 .  0 IJg/m3 

SOURCE 

AeroVi ronment 
C-b data 
C - b  data 
C - b  data 
C o l ony data 
C-b  data 

NAT IONAL P RIMARY AND SECONDARY AMB I ENT A I R  QUALITY STANDARDS 

TYPE O F  AVERAGI NG F REQUENCY CONCENTRATIONS 
POLLUTANT STANDARD TIME  PARAMETER  IJg/m3 

Carbon Pr i mary and 1 h r  Annual  max i mumal 
40 , 000 

Monox i de Secondary 8 hr  Annual  maxi mum 10 , 000bl 
Hydrocarbons  Pr i mary and  3 h r  ( 6 - 9  am ) Annual  maximum 160 

( no nmethane ) Secondary 
N i trogen Pr i mary and 1 yr Ari thmeth i c  mean 100 

d i ox i de Secondary 
Ozone Pr i mary and 1 hr  Annual  Maximum 240 

Secondary 
Part i c u l ate P r i ma ry 24 h r  Annual  max i mum 260 

Matter 1 yr Annual  geometr i c  mean 75 
Secondary 24 hr  Annua l  max i mum 150 I 1 yr Annual geometr ic  mean 60c 

S u l fur P r i mary 24 hr  Annua l  maXl mum 365 
d i ox i de 1 yr Ari thmeti c mean 80 

Secondary 3 h r  Annual  maxi mum 1 , 300dl 
24 h r  Annual  maximum 260 

Lead Pr i mary and 3 month Ari thmeti c mean 1 . 5 
Secondary 

ppm 

3 5  
9 
0 . 24bl 

0 . 05 

0 . 12 

0 . 14 
0 . 03  
0 . 5dl 
0 . 1 

al 
A l l annual  maxi mum standards g i ven here are not to be exceeded more than once a year. 

bl 

cl 

dl 

As a g u i de i n  dev i s i ng i mp l ementat i on p l ans  for ach i ev i ng oxi dant standards . 

As  a g u i de to be  used i n  asses s i ng i mp l ementati on p l ans  for ach i ev i ng the 
annual  maxi m um 24- hour s tandard . 

As  a gu i de to be used i n  asses s i ng i mp l ementati on p l ans  for ach i ev i ng the 
annual  ari thmeti c mean s tandard . 

4-l3 



Gaseous po l l utants were meas ured at the sem i works and p i l ot p l ants i n  te st 

runs for Ox ' CO , N02 , S02 ' and HC . Po l l utant l eve l s  are s hown i n  Tab l es  5-3 

and 5-4 . I n  add i ti o n , mon i tori ng for these po l l utants has occurred at O i l 

Sha l e Tract C-b , about 20 m i l e s northwest  of  the study area.  Data co l l ected 

duri ng the fi rst two years ( November 1974 -October 1976)  are s ummari zed i n  a 

report by C- b S ha l e O i l Venture ( C- b  S ha l e O i l Venture , 1977 ) .  S u l fur d i ox i de 

and HC  data a l so  were co l l ected by the Co l ony Deve l opment Operat i o n  i n  Para­

chute Creek ( about 10 m i l e s northwest  of the s tudy area) . Samp l es for that 

s tudy we re take n i n  1971- 1972 duri ng 10 separate peri ods , each l asti ng f i ve 

wee ks . 

I t  i s  a s s umed that bac kground po l l utant co ncentrat i ons  at tract C-b  and Para­

chute C reek  wou l d  be representati ve of bac kground concentrati ons  at Anv i l 

Po i nts , because no s i gn i f i cant man-made po l l uti o n  sources  exi st  at or  near any 

of  the se l ocat i ons . Based on  data co l l ected at tract C - b  and Parachute C re e k ,  

background conce ntrati ons  f o r  a l l cr i teri a gaseous po l l utants a t  Anv i l P o i nts 

s hou l d  be repres ented best by the concentrati ons g i ven i n  Tab l e  4- 3 .  Except 

for HC , none of the po l l utant conce ntrati ons g i ven i n  the tab l e  exceeds ap-

p l i cab l e  Federal standards . The very h i gh HC concentrat i o n  ( exceed i ng the 

Fede ral gu i de l i ne )  most l i ke l y  res u l ts from hydrocarbon vo l ati l i zati on of  

l ocal  vegetat i o n , s i nce it  i s  u n l i ke l y  that veh i c l es  o r  other  emi s s i ons 

sources cou l d  s i gn i f i cantl y  i mpact such  a rural  area .  

4 . 3 WATER QUAL ITY 

4 . 3 . 1 Surface Wate r Qua l i ty i n  the Anv i l P o i nts V i c i n i ty 

The Naval O i l  Sha l e Reserves are l ocated i n  the Upper C o l orado R i ver  drai nage 

bas i n .  D ra i nage occu rs v i a  the we stern tri butar i es of Government C reek  on the 
4- 14 



eastern s i de ,  and v i a  streams and washe s  wh i c h empty di rectl y  i nto the Co l o­

rado R i ve r  on  the south s i de .  None o f  the areas i n  the p roposed act i on i s  i n  

e i ther  the 100 or  500 year f l oodp l a i ns of  the Co l orado R i ve r . 

The o n l y  majo r  body of  water that cou l d be affected by the propos ed new fac i l ­

i ty i s  the Co l orado R i ve r .  As  de scri bed i n  Sect i o n  4 . 1 ,  the Co l orado R i ver  

l i e s  about 1 . 5 m i l es south of  the  Anv i l Po i nts s i te a rea .  EPA mon i tor i ng data 

fo r the r i ve r ,  co l l ected at a stat i o n  i n  Ru l i son  ( down- stream of the fac i l ­

i ty ) , are s hown i n  Tab l e  4-4 .  Tab l e 4-4 compares the Co l orado R i ver wate r 

qua l i ty data to the appropr i ate State and Federa l  s tatutes .  Cri ter i a for 

Aquat i c  Li fe and Dome st i c  Water S upp l y  govern the qua l i ty of  the Col o rado 

R i ver .  A compari son  of the mon i tori ng data wi th the s tandards s hows that the 

Co l orado Ri ver  i s  i n  comp l i ance wi th a l l app l i cab l e  water regu l ati ons . 

Under the p re se nt l ease  agreement , DE I  co l l ected base l i ne data o n  surface 

water qual i ty .  Seven samp l es were taken from the c reek  that f l ows i nter­

m i ttently through the canyon where the exi st i ng retorted s ha l e d i sposa l s i te 

i s  l ocated ( see  F i gure 4- 3 ) . The samp l es  were taken duri ng two peri ods 

J une 24-30 and J u l y  22-August 5 ,  1974 -- before s i gn i f i cant amounts of  re­

tort i ng had begun .  Several  wee ks of  dry weathe r p receded the f i rst samp l i ng 

peri od , whi l e  the second peri od was p receded by heavy ra i ns and run-off .  

The  above DE I  mon i tor i ng data a l so  are  s hown i n  Tab l e  4-4 .  A compari so n  of  

data to the  s tandards s hows that a few of  the  c reek ' s  parameters v i o l ate 

Federal cr i teri a .  Because the c reek  usual l y  i s  wi thout water ,  and has been 

d i verted severa l  t i me s  over  the years , i t  does not s upport any aquat i c  l i fe 

nor i s  i t  a domest i c  water s upp l y .  
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TABLE 4-4 

AMBI ENT SURFACE WATER QUALITY IN  THE ANVI L PO I NTS V I C I N ITY 

LOWER CO LORADO 
PARAMETER UNITS CREEK R IVER STATE STANDARDS 

S i l i ca mg/l 9-14 8 . 77 NS 

D i s so l ved So l i ds  mg/l 783-1902 640 NS 

Ammon i a  mg/l 0 . 47 0 . 02 

I ron  mg/l . OS-29 . 8 . OS3 1 . 0 

Manganese I-Ig/ l  27 . 0  1 .  0 mg/l 

Se l en i um I-Ig/ l  . 7S0 O . OS mg/ l 

Arsen i c I-Ig/ l  . 2S0 O . OS mg/ l  

Lead I-Ig/ l  2-130 1 .  7S O.  004-0 .  ISO 

Mercury I-Ig/ l  1-17 . 000 O . OOOOS mg/l 

Cadm i um I-Ig/ l 2-S 0 . 004- 0 . 01S mg/ l 

Al umi um mg/l . 0- 2S 0 . 1 

Copper mg/ l . 01- . 04 0 . 01- 0 . 04 

Cyani de mg/l . 002- O . OOS 
. 003 

O i l  & Grease mg/l 1-60 10 and there 
s ha l e be  no 
v i s i b l e sheen 

Pheno l  mg/l . 01 0 . 001 mg/l 

Suspended So l i ds mg/ l  6-378 4S (7 days ) 
30 ( 30 days ) 

NS  - No Standard 

SOURC E :  Creek data from DEI  moni tori ng .  Co l orado R i ver  data from E P A  STO RET data . 
Re ference 10 . 
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TABLE 4-4 ( Conti nued)  

AMBI ENT SURFACE WATER  QUALITY I N  THE ANVI L PO I NTS  V I C I N ITY 

PARAMETER  

S i l i ca 
D i s s o l ve d  So l i ds 
Ammo n i a 
I ron 
Manganese 
Se l en i um 

Arseni c  
Lead 

Mercury 
Cadmi um 

A l umi um 
Copper 

Cyani de 

O i l  & Grease 

Phenol 
Suspended So l i ds 

NC - No Cr i ter i a .  

F EDERAL  CRITERIA FOR  
F RESHWATER  AQUATI C  L I F E  

N C  
N C  
. 020 un- i on i zed  

1 . 0 
NC 
9 . 7 ( 24 h r )  

22 . 0  (max) 
NC 
1 . 51 .  i n  ( hardnes s ) -
3 . 37  ( 24 hr)  
1 . 51 i n  ( hardne s s ) -
1 .  3 9  ( max) 
. 05 
0 . 87 i n  ( hardnes s ) -
4 . 38 ( 24 h r )  
1 . 30 i n  ( hardne s s ) -
3 . 92 ( max) 
NC 
0 . 65 i n  ( hardne s s ) -
1 .  9 4  ( 24 h r )  
0 . 88 i n  ( hardne s s ) -
1 .  0 3  (max) 
1 .  4 ( 24 h r )  
3 . 8  (max) 
0 . 01 t i mes  96- hr .  
LCso va l ue 
600  �g/l  ( 24 hour)  
s hou l d  not reduce 
depth of  condensat i on  
po i nt for photosynthe­
t i c  act i v i ty by more 
than 10 percent 

FEDERAL CRITERIA FOR  
DOMEST I C  WATER SUPPLY 

NC 
NC 
NC 
. 3  (we l fare ) 

50 (wel fare ) 
10 ( hea l t h )  

5 0  ( hea l t h )  
50 ( hea l th ) 

2 . 0 ( hea l th) 
10 ( heal th ) 

NC 
1 .  0 ( he a l  th ) 

0 . 2 mg CN- /1 

f ree from ( heal th )  

3 . 4 ( heal th) 
NC 

SOURCE ;  Cree k data from DEI  mon i tori ng .  Col o rado R i ver  data from EPA STORET data.  
Reference 10.  
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4 . 3 . 2 Groundwater Qua l i ty 

Groundwater data i n  Bal zac Gu l ch  i s  not avai l ab l e .  However ,  groundwater data 

were obtai ned from a we l l  north of the exi s ti ng fac i l i ti es . Tab l e  4- 5 s hows 

the res u l ts of the f i ve samp l es and compares  the data wi th Fede ral Dr i nki ng 

Water Standards . As seen i n  the tab l e ,  o n l y  mercury concentrati ons  exceed 

Nati onal  Dr i nki ng Water Standards . G roundwater mon i tor i ng s hows a mean con­

centrat i o n  o f  0 . 002 ppm over f i ve years . Hal f of the 18 samp l es taken were 

be l ow the l i m i t of  detecti on (� . 007 to � . 0002 ppm ) . 

4 . 3 . 3 Water Qual i ty Impacts o f  Exi sti ng Operati ons  

Operati o n  of  the  ex i st i ng faci l i ty ( the s em i works p roject)  p roduces no  s i g­

n i f i cant d i s charge i n  s u rface or  groundwaters . 

Because the fac i l i ty operates on  a no-d i scharge bas i s , p resent operat i o n s  do 

not requ i re a Nat i o na l  Po l l ut i o n  D i scharge E l i mi nati o n  Sys tem permi t governi ng 

poi nt source d i scharges i nto nav i gab l e  waters . It i s  expected that the p ro­

posed faci l i ty a l so wi l l  operate as a " No D i scharge" sys tem under State regu­

l at i ons  ( s ee Secti on  5 . 3 . 2 . 2 ) .  

4 . 4  ECO LOGY 

The fol l owi ng s ubsect i ons  d i scuss  the general ecol ogy of the Naval O i l S ha l e 

Rese rves , wi th respect to both reg i onal  and s i te- speci f i c c haracteri sti cs .  

Vegetati on and terrestri a l  and aquati c  wi l d l i fe are descri bed ; any e ndangered 

or threatened spec i es p resent on  the NOSR ' s  or the proposed s i te area are 
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TABLE 4 -5 
-I< 

AMB IENT GROUNDWATER QUALITY AT THE ANV I L  PO I NTS S ITE 

We l l  # 1 Nat ional Interim P r imary 
Parame t e r  ( low-high) Drinking Wa t e r  S t andards 

Na 1 8 6 -4 9 3  NS * * 

K 5 - 2 3  NS 

Ca 4 2 - 2 6 6  NS 

t-fg 73 - 1 5 6  NS 

Al 0 . 4 - 2 . 6  NS 

Cd 0 . 004 -0 . 0 0 7  . 0 1 0  

Cu 0 . 04 -0 . 1 1 NS 

Fe 0 . 0 3 - 2 . 5  NS 

Ph <. 00 2 - 0 . 0 2 8  . 0 5 

Hg <. 00 1 - 0 . 00 5  . 0 0 2  

Zn 0 . 06 - 0 . 1 4 NS 

C 1  3 - 2 3  NS 

F 0 . 8 - 1 . 3  2 . 4  

CN <. 0 0 0 2 - 1 . 00 2  0 . 2  

5°
4 4 00 - 1 05 0  NS 

P04 < 0 . 0 1 -0 . 1 2 NS 

5i 1 0 - 1 6  NS 

Kj e 1 dah1 N 0 . 2 - 2 . 6  NS 

O i l  & Grease 2 - 1 3  NS 

COD 1 0 - 79 NS 

Pheno l <0 . 0 1 NS 

pH 7 . 3 - 7 . 6  NS 

Alkal inity 3 2 3 - 4 1 4  NS 

Total D i s s  Sol ids 70 0 - 1 5 5 6  NS 

Total Susp Sol ids 3 6 - 1 34 NS 

* Samp l es were co l lected during June : ; - 3 0  and Ju ly 2 2 -Augus t 5 ,  

1 9 74 . Al l  dat a  and standards are in p arts p e r  mi l l ion (ppm) . 

** NS = No Standard 

SOURCE : DE I moni toring dat a .  
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meti oned .  D i s c u s s i on of  eco l ogi cal  envi ronment for the  s i te a l ternati ves  to 

the proposed acti on  wi l l  be i denti ca l . 

4 . 4 . 1 Regi onal  Eco l ogy 

4 . 4 . 1 . 1 Exi sti ng Vegetati o n  

F i gure 4-4 dep i cts the broad range of  vegetati on found o n  NOSR 1 .  Th i s  i n­

c l udes coni fers , aspens , mounta i n  s hrubs , sagebru s h , and p i n i on- j u n i pe rs . I n  

contrast ,  NOSR 3 ,  l ocated be l ow the Roan C l i ffs i n  the Co l orado R i ve r  Va l l ey 

where the c l i mate i s  much dri e r ,  has cons i derably l es s  vegetat i on , cons i st i ng 

mai n l y  of  p i n i o n- j u n i pe r  and sagebrus h . 

Based on  a 1976 s u rvey of the Anvi l Po i nts s i te by DOE  ( Laram i e  Energy Tech­

no l ogy Cente r ) , a part i a l  checkl i st of  p l ant spec i es found i n  the experi menta l  

pastures of  the  L i tt l e  H i l l s  Exper i ment Stat i o n  ( s ome 25 m i l es north of  the 

Nava l Reserves ) i s  bel i eved to be representati ve of  the vegetat i on occurri ng 

i n  the general v i c i n i ty of  the reserves . The checkl i st i nc l udes four spec i es 

of trees , 23 speci es of  s hrubs , 86 forb spec i es and 20  grass or  s edge spec i es 

( Came ron  Engi neers , 1972 ) .  
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4 . 4 . 1 . 2 Ex i st i ng Terrestr i al Wi l d l i fe 

The best  avai l ab l e  Nava l  O i l Sha l e  Reserves i nformat i o n  was obtai ned from 

re search and reports prepared for Wi l d l i fe Un i t 22 , the P i ceance U n i t  ( Grey , 

1979 ) . Most  of Un i t 22 l i e s  north of the re serves , but may of  the 220 a n i ma l  

and b i rd spec i es found i n  the P i ceance Uni t a l so  i nhab i t  the re serves . Wi l d­

l i fe Un i t  22 i s  more characte r i s t i c  of  NOSR 1 than NOSR 3 ,  s i nce the c l i mate 

i n  NOSR  3 s uppo rts fewer wi l d l i fe spec i e s  and sparser vegetat i o n .  

The most  abundant b i g  game mammal s found on  NOSR ' s  1 and 3 are e l k and Rocky 

Mounta i n  mu l e  dee r .  Both  spec i es use  that port i o n  of  the reserve wh i ch i s  on 

the Roan P l ateau as summer  range . A l though the e l k popu l at i o n  i s  be l i eved to 

be 70 to 80 head , no accurate count i s  avai l ab l e .  The mu l e deer popu l ati on  i s  

esti mated to average l es s  than 3 , 500 o n  the re se rves . 

V i rtua l l y  a l l of  NOSR 1 i s  s ummer range for dee r ,  whi l e  porti ons  of  NOSR 3 are 

wi nte r range . NOSR  1 i s  acces s i b l e  to deer between May and November .  The 

western port i o n  of NOSR 1 and the south- fac i ng s l opes of  i ts several  s tream 

va l l eys are the fi rst areas c l ear of s now i n  the spri ng and l ast  to accumul ate 

s now i n  the fal l .  Thus , these areas may be acces s i b l e to deer for a l o nger 

t i me .  The area a l ong the base o f  the Roan C l i ffs  i n  NOSR 3 conta i ns  wi nter 

range for a l i mi ted number  of dee r .  Most  of the wi nter range on  NOSR 3 ,  

however , i s  re l ati ve ly  steep and characteri zed by unstab l e  s o i l s . Superi o r  

wi nter deer range i s  found on  pri vate l ands a t  l owe r e l evati ons  wi th i n  the 

P i ceance Cree k Bas i n .  
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The pri nc i pal  smal l game mammal spec i es found on  the reserves are the cotton­

tai l rabb i t  ( Syl v i l agus audoboni i ) ,  s nows hoe hare ( Lepus ameri canus ) ,  p i ne 

( red)  squ i rrel ( Tami s s c i u rus hudson i cus ) ,  and wh i te- ta i l ed jac krabb i t  ( Lepus 

townsendi i ) .  These spec i es are found thro ughout the P i ceance Creek  Bas i n .  

Coyotes a re abudant o n  the reserves , parti cu l ar ly  o n  NOSR 1 .  I n  s ome areas , 

sUbstanti a l  sheep and cattl e l os ses  to these  predators have been reported .  

Mountai n l i ons  ( Fe l i s  concotor) ,  another predator i n  the  P i ceance C reek  Bas i n ,  

genera l l y  are confi ned to the Cathedra l  B l uffs area . 

The three mai n  drai nages o n  NOSR 1 prov i de exce l l ent habi tat fo r beaver .  

Other  fur- beari ng a n i mal s i nhab i t i ng the  reserves  are  the  mus krat , r i ngta i l 

cat , wease l , and mi n k ,  the spec i es of  wh i ch are undef i ned .  Othe r sma l l mam­

mal s found i n  the area are marmots ( Marmota fl av i ventri s ) , pra i ri e  dogs 

( Cynomys Leucurus ) ,  raccoon ( Procyon l otor) , badge rs ( Taxi dea taxu s ) , bobcats 

( Lynx rufus ) ,  s potted ( Spi l ogal e putori us ) and s tri ped s kunks ( Meth i ti s 

meph i ti s ) ; and several  spec i es o f  squ i rre l s ( Spermoph i l us �. ) ,  c h i pmun ks 

( Eutam i as �. ) ,  and foxes (Vu l pe s  fu l va ,  Vu lpes  ve l ox ,  Urocyon c i neraear­

genteus ) .  Al though wi l d  horses  are found i n  other parts o f  the P i ceance C reek 

Bas i n ,  none are known to i nhab i t  the naval reserves . 

B l ue grouse ( Dendragapus obscuru s )  appear to be we l l d i s tri b uted thro ughout 

the Bureau of Land Management ( B LM )  O i l Sha l e P l ann i ng Un i t ,  wh i ch i nc l udes 

the naval res e rves , but popu l ati o n  f i gures  are not avai l ab l e .  The Roan P l at­

eau area  i s  an exce l l e nt but not c r i ti ca l  grouse hab i tat ; fewer grouse i nhab i t  

the Gu l c h  area ( Behnke , 1976 ) .  C h u kar ( partri dges , A l ectori s graeca ) exi st  

a l ong the  south and east boundari es o f  the  O i l S ha l e P l ann i ng Un i t ,  and some 
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ducks (species undefined ) appear on the beaver ponds along the three main 

drainages during the summer. 

4 . 4 . 1 . 3  Ex isting Aquatic Species 

NOSR 1 has a limi ted potenti al for stream f ishing in  Trapper Creek, Northwater 

Creek , First and Second Anvil  Creeks, and the East and East Middle Forks of 

Parachute Creek. Several beaver ponds are located along these streams. The 

existing f ish are native brook trout (Salvelinue fontinalis ) and mountain 

suckers. Sport fish ing is  relatively light in  the area, primarily due to poor 

accessi bil i ty. None of the intermittent streams on NOSR 3 contains signifi­

cant fish resources. 

Other aquatic organisms, micro-organisms, amphib ian aquatic l ife, and reptiles 

have not been recorded for the area, but one would expect to find frogs, 

toads, various lizards (at lower elevations ), and both poisonous and non­

poisonous snakes. Insect life also is unresearched . 

4 . 4 . 1 . 4  Existing Endangered Species 

It has been reported, although not offici ally verifi ed, that native cutthroat 

trout are found in Northwater Creek , approximately five miles north of the 

proposed retorting facilities (Behnke, 1976 ) .  The green-back cutthroat trout, 

subspecies stomi as, is  on the Federal threatened list. Its distri bution, 

however, is confined to the Platte River drainage system, away from the naval 

reserves. The d istri bution of the Colorado cutthroat trout, subspecies 

peiriticus, includes NOSR 1 ,  but is not near the Anvil  Points facili ty or any 
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drainage area associated with Anvil Points . That subspecies is on the State 

threatened list. 

Bald and golden eagles and Peregrine Falcons occasionally have been seen 

flying over the site area. Bald eagles inhabiting Colorado are on the Federal 

endangered list. Golden eagles are not designated as either threatened or 

endangered. Neither the bald eagle nor the golden eagle nest at the site ; 

thus the proposed action should not threaten the critical habitat of either 

species. A final determination on endangered species in the area will be 

made (see Appendix D). 

4 . 4 . 2  Site-Specific Ecology 

4 . 4 . 2 . 1 Existing Vegetation at the Proposed Site 

Four major vegetation types exist within the proposed site area: Utah juni­

pers (Juniperus utahensis), true mountain mahogany (Cerococarpus montanus), oak 

(Quercus gambellii), and shadscale saltbrush (Atriplex confertifolia) . These 

types are shown in Figure 4- 5 .  Each vegetation type is associated with a 

particular s lope exposure or terrain feature. 

A grass community on top of the hogback separates two juniper stands. Crested 

wheatgrass, an introduced species used commonly as a component of reclamation 

seed mixtures, is the dominant grass species. Douglas rabbitbrush, also a 

reflection of land disturbance, is the dominant shrub on top of the hogback. 
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The j u n i pe r  commun i ty s u rroundi ng the p roposed s i te appears to be a matu re 

forest .  The average tree dens i ty i s  13 tree s/5 , 000 sq  ft transect .  Shrubs  

form a re l at i ve l y  un i form understory and p rov i de con s i derab l e ground cover .  

L i ne i ntercept data from s hrub stud i e s  i nd i cate an average crown cover of 42% , 

cons i st i ng of true mounta i n  mahogany , green Mormantea , and Sas katoon  serv i ce­

berry .  Herbaceous  cover under the shrub l aye r i s  l es s  than 5%. 

True mounta i n  mahogany s hrub commu n i t i es are scattered wi th i n  the j u n i pe r  

fores t  i n  an open mottl ed pattern a l ong the northeast face of  the hogbac k .  

C rown cover i s  60% .  Herbaceous  cover  unde r the  shrub- l ayer i s  over 10% and  

cons i sts  of cheatgras s ,  wheatgrass , servi ceberry seedl i ngs , and I nd i a n  r i ce­

gras s .  About 25% o f  the s hrub commun i t i es cover bare grounds . 

S hadsca l e  s hrub commu n i t i es exi st a l ong the canyons , and on  northeas t  and 

southern s l opes of the hogback whe re eros i on has occurred. C rown cover i s  25% 

for the s h rub l ayer , of  wh i c h  bas i n  sagebrush  makes up nearly 25% .  Herbaceous 

cover under the s hrub l ayer i s  ove r 40% .  Near ly  33% of the  gro und wi th i n  the 

s hadsca l e  commu n i t i es i s  bare . 

4 . 4 . 2 . 2 Exi sti ng Wi l d l i fe at the Proposed S i te 

The p roposed s i te i s  dry and sparse l y  vegetated , wi th l i ttl e v i s i b l e wi l d l i fe .  

Several  deer were the o n l y  wi l d l i fe seen  on  a recent s i te v i s i t . A d i scu s s i on 

wi th a Co l o rado wi l d l i fe env i ronmental i st confi rmed that deer are commo n on  

the  s i te ( Hoover ,  1978 ) .  B i ghorn s heep , e l k ,  o r  mountai n e l k a l so  may be seen 

occas i onal l y  o n  the mesa  above the s i te ,  accord i ng to the same spokesma n .  
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The i nterm i ttent streams i n  the a rea a re too smal l to carry s i gn i f i cant aqua­

ti c l i fe .  The Co l orado c utthroat trout i s  not present i n  the i mmed i ate Anv i l 

Po i nts area , and thus , the proposed acti on  wi l l  not threaten i ts c r i ti ca l  

hab i tat . 

4 . 5 SOCIOECONOMIC CHARACTERISTICS 

R i f l e (popu l at i on 3 , 500)  i s  the nearest  town wh i ch may be affected  by the 

Anv i l Po i nts p roject .  Th i s subsecti on  descri be s  the exi sti ng soc i oeconom i c  

envi ronment of  R i f l e ,  and factors pos s i b l y  affecti ng  othe r ,  outl yi ng com­

mun i ti es ( See F i gure 2- 1 ) . 

4 . 5 . 1 Hous i ng 

A vacancy rate o f  f i ve to s i x  percent ( hous i ng that i s  for sa l e o r  rent)  i s  

norma l , g i ve n  average popu l ati on  growth . I n  R i f l e ,  the vacancy rate currently 

i s  about fi ve percent for both  mobi l e  homes and s i ng l e fam i l y  u n i ts , i mp l y i ng 

norma l popu l at i o n  growth . R i f l e 1 s  vacan c i e s  p resent l y  cons i st of  46 to 47 

ava i l ab l e  hous i ng u n i ts ; 27 houses for sa l e ,  and four to f i ve houses for rent .  

F i ve tra i l er pads  are for rent and 10 pads  are be i ng added to  the S l eepy 

Ho l l ow Trai l er Court .  In  addi t i on , there are 300  undevel oped trai l er pads , 50  

deve l oped l ots at the  Anv i l  Poi nts fac i l i ty ,  and 55 l ots wh i ch can be de­

vel ope d .  
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4 . 5 . 2 Pub l i c  Serv i ces  

4 . 5 . 2 . 1 Schoo l s 

The West  Garf i e l d School D i stri ct , RE 2 ,  serves the area s urround i ng and 

i nc l ud i ng R i f l e ,  S i l t ,  and New Castl e .  The popul at i o n  o f  these  towns i s  

esti mated at 3 , 500 , 750 , and 625 , respect i v e l y ,  and the schoo l s serve areas 

beyond the town boundari e s .  The serv i ce area  for the s choo l  d i str i ct runs 

approx i mate l y  two m i l es east of  New Castl e ,  west  0 . 25 m i l es from Ru l i son , 

south to the Mesa County l i ne and north to the R i o  B l anco County l i ne .  

Each o f  the three towns has a n  e l ementary schoo l . I n  1979 , S i l t  had 200 

e l ementary students and 13 teache rs ; New Castl e ,  225 students and 15 teachers ; 

and R i f l e ,  583 students and 27 teachers . There are 78 students at the New 

Castl e J u n i o r  H i gh Schoo l , 4 fu l l t i me and 5 part t i me teachers . At the R i f l e 

J u n i o r  H i gh , there a re 203 students and 17 teachers . The R i fl e Sen i or H i gh 

School  had a 1979 enro l l ment of 526 students and 32 teachers . The area 

schoo l s  had a comb i ned capaci ty of 1 , 890  students and a total enro l l me nt of 

1 , 846 students wi th 109 teachers . 

4 . 5 . 2 . 2 Water Supply  

The c i ty of R i f l e owns i ts water system whi ch serves around 1 , 200 water taps ; 

i nc l ud i ng some l ocated outs i de the c i ty l i m i ts .  The current popu l at i o n  uses  

approxi mate l y  712 , 000 ga l l ons  per day ( gpd ) . 
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Two treatment p l ants prov i de water fo r Ri f l e , the Graham Mesa  p l ant and the 

Beaver Creek p l ant . The Graham Mesa p l ant i s  l ocated northeast of town and 

pumps wate r from the Co l orado Ri ver to the p l ant ; a g rav i ty f l ow system trans-

fers wate r from Beave r Creek for treatment and consumpti o n .  A new treatment 

p l ant wi l l  be ope rati o nal  by the end of  1980 . Phase I -pumpi ng s tat i o n  and 

Phase I I- s torage tanks constructi on have a l ready been comp l eted .  

Four  wate r s torage tan ks serve the c i ty :  a 600 , 000 ga l l o n tan k  at the Beave r 

Creek p l ant ; a 250 , 000 gal l on tank  at the Graham Mesa  p l ant ; a 500 , 000 gal l on 

tan k at the Ri f l e cemte ry ; and a new 3 , 000 , 000 gal l on tan k  Northeast of  Ri f l e .  

The water d i s tri buti on  sys tem fo r the c i ty i s  a gri d o f  four , s i x ,  e i ght , and 

12 i nch  l i nes  made pri mari l y  of  cast i ron p i pe and asbestos cement p i pe .  

4 . 5 . 2 . 3 Sewage 

Ri f l e owns and operates a sani tati on  sys tem serv i ng about 360 sewe r taps ; 

i nc l udi ng a few taps outs i de of  town . Average dai l y  f l ow i nto the p l ant at 

112 gpcd i s  approxi mate l y  252 , 000  gpd . * The sewage treatment sys tem i s  an 

aerated s tab i l i zati on pond p l us a no naerated po l i s h i ng pond . The present 

co l l ecti on  sys tem cons i sts  of  55 , 600 feet of  3 . 0 to 15 . 0  i n . sewer ma i ns and 

an est i mated 31 , 60 0  feet of  serv i c e  l i nes . The ma i ns vary greatl y  i n  com-

po s i t i o n , cons i st i ng of e i ther v i tr i f i ed c l ay ,  asbestos  f i ber , asbestos  ce-

ment , corrugated metal p i pe , or  PVC . A new sewage treatme nt p l ant wi l l  be 

operati onal by l ate 1980 . 

* gpcd = gal l o ns  per cap i ta per day ; 
gpd = ga l l ons  per day . 
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4 . 5 . 2 . 4  Po l i ce Servi ces 

The R i f l e  po l i ce force con s i sts of  n i ne o ffi cers . The staff a l so  i nc l udes o ne 

secretary and s i x  part-t ime d i spatchers . Two cars are used  by the force . The 

force i s  headquartered i n  the basement of  the Town Ha l l .  The area  i s  approx­

i mate ly  2 , 400 square feet wi th potent i a l  to expand by u s i ng the remai nder of 

the basement.  Two ce l l s  are avai l ab l e but o n l y  one i s  operab l e .  Thi s c e l l 

can conta i n up to three  pri soners o n  a temporary bas i s .  

4 . 5 . 2 . 5 F i re P rotect i on Serv i ces  

Ri f l e has  one  f i re s tati o n , 25 vo l unteer f i remen , one  p umpe r  truc k ,  and  two 

emergency veh i c l es .  The rural f i re department uses  the same v o l unteer per­

sonne l i n  add i t i on to one s tati on , one p umpe r  truc k ,  and a 400 gal l on capac i ty 

p i c k- up tan ker .  Approxi mate l y  69 f i re hydrants are i n  the c i ty ' s f i re­

p rotecti on water system. The hydrants mostly  are equ i pped with  2 . 5- i nch  host 

nozzl es  and a few wi th a 4 . 0 i nc h  pumpe r  nozz l e .  

4 . 5 . 2 . 6  Medi cal Serv i ces  

The  C l agett Memo r i a l  Hosp i tal  s e rves R i f l e ,  Grand Val l ey ,  and  much  o f  the 

rema i n i ng popul at i o n  i n  central  Garf i e l d County .  Curre nt l y , 3 2  beds are 

avai l ab l e ,  wi th 18 genera l l y  i n  u se .  F u l l t i me medi ca l  staff for  both hos­

p i ta l  and  nurs i ng home i nc l udes f i ve doctors ( 1  i ntern i st and 4 general  

practi c i oners ) and 6 nurs e s .  Part t i me s taff i nc l udes 15-20  v i s i t i ng doctors 

and 14 part ti me nurses . 
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4 . 6 REGIONAL H I STORI C ,  SCEN I C ,  CULTURA L ,  AND RECREATI ONAL F EATURES 

The proposed Paraho proj ect wi l l  be l ocated a l ong the so uthern edge of the 

P i ceance Cree k Bas i n  in  Co l orado . The bas i n ,  one of four const i tuti ng the 

Gree n R i ver Format i o n , has rece i ved co n s i derab l e  attent i o n for i ts kerogen­

r i ch shal e .  Several  Federa l and pri vate proj ects i nve st i gati ng the poss i b l e  

comme rc i a l  extract i o n  o f  sha l e o i l i n  the area are i n  vari ous  stages of de­

v e l opment .  No other known mi nera l s of  val ue are  associ ated wi th the  o i l sha l e 

on  the NOSR wi th the except i on o f  i so l ated nahco l i te pods found at Anv i l 

Poi nts mi ne l ocati ons  over the past 26 years . U n i o n  Carb i de ' s  urani um­

vanad i um m i l l  i n  R i f l e i s  the o n l y  s i gn i f i cant manufactu ri ng i ndustry i n  the 

i mmed i ate area .  Sheep and  cattl e rai s i ng have been  the l ead i ng i ndustri es . 

Two rai l - heads are l ocated at R i f l e and Grand J uncti on , and two a i r l i nes at 

Grand J unct i o n . 

Genera l l y ,  the P i ceance Cree k Bas i n  may be character i zed as a scen i c ,  un­

spo i l ed natu ra l  setti ng .  The  bas i n  consti tutes one of  C o l orado ' s  most i m­

po rtant mu l e deer wi nter hunti ng range s .  B i g  game hunti ng i s  the major  rec­

reat i ona l  purs u i t i n  the bas i n .  No rec reati on o f  any ki nd wi l l  be a l l owed on 

the Anv i l Po i nts s i te .  

A n  Archaeo l og i ca l  S urvey o f  the NOSR , comp l eted i n  1973 by the Departme nt of 

Anth ropol ogy , Un i ve rs i ty o f  Co l orado , recorded e i ghty archaeo l ogi cal  and 

h i stor i cal  s i tes . O n l y  one  of  these s i tes may represent  a nonseasonal  hab­

i tati on ; a l l other s i tes apparent ly  we re temporary camps or spec i a l i zed areas 

used by preh i stori c peop l e  for s umme r hunt i ng and fo rag i ng act i v i ti e s .  No 

s urface archi tectural man i festat i ons are ev i dent at any of  the s i tes , and 
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presently the true extent of cul tural features is  unknown . None of the re­

gional sites are on the proposed project area. Constructi on will  be mon i ­

tored , and if materi al of archaeol og ical i n terest is  discovered , a qualif ied 

archaeologiest and the State Historic Preservati on Office wi l l  be requested to 

assess the s i te ' s  archaeol ogical s i gni ficance (see Appendi x  D). 
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5 .  ENV I RONMENTAL EFFECTS O F  CONSTRUCTION AND OPERATION 

Under the proposed and a l ternati ve s i te act i o n s , the authori zed amount of  o i l 

s ha l e to be proces sed wo u l d i nc rease from 400 , 000 tons  to 11  m i l l i on tons , 

accompa n i ed by construc t i o n  and operat i o n  of  a fu l l - s i ze retort modu l e  fac i l ­

i ty and the assoc i ated m i ne ,  crus h i ng ,  s torage , and spent sha l e d i sposa l  

fac i l i t i e s .  These  proposed and  a l ternati ve s i te addi t i o n s , modi f i cati ons , and 

the accompany i ng operat i o n s , pose potenti a l  i mpacts on  the envi ronment . These 

i mpacts , as  they affect the l and , water ,  a i r ,  vegetat i o n , an i ma l  l i fe ,  and 

soc i a l  and econom i c  envi ronments of  the areas i nvo l ved , are d i scussed  i n  the 

fol l owi ng s ubsect i o n s .  M i t i gati ng meas ures as soci ated wi th the i mpacts are 

d i scussed  a l s o .  

5 . 1 LAND USE 

5 . 1 . 1  Impacts 

The proposed expan s i on of  retort fac i l i ty operati ons  at Anv i l Po i nts wi l l  

cause m i nor changes i n  the exi sti ng l and use  patterns  i n  the area , s i nce the 

area has a l ready been devel oped for semi works operat i o n .  Majo r  constructi on 

acti v i t i es affecti ng l and use i nc l ude new roadway constructi on  and exi sti ng  

roadway expans i o n ;  constructi on and modi f i cat i on  of  water and product l i ne s ; 

and construct i on  o f  the o i l sha l e conveyor system . The use  o f  the est i mated 

64 acres requi red for the project are summar i zed i n  Tab l e 5 - 1 .  

The use  of  Ba l zac Bu 1 c h  as  a d i sposal  s i te wi l l  req u i re the constructi on of  a 

new access  road . The road wi l l  be 1 . 5 mi l es l ong and 30 feet wi de ,  and wi l l  

d i sturb approxi mate l y  10 . 5  acre s .  
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TABLE 5 - 1  

EST IMATED LAND USE ACREAGE REQU I RED FOR 

E XPANDING OF PARAHO FAC I L ITIES 

FAC I L IT I E S  

Retort ing P l ant 

Product and Wat e r  Lines 

Expans ion o f  Exist ing Roads 

New Acc e s s  Road to Bal zac Gul ch 

Ret ort e d  Sha l e  Di sposal S i t e  

S o i l  Core Ho l e s  

TOTAL . . . . . . . . .  . 

SOURCE : DE I estimat es . 
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ACRES 

5 

1 0  

8 

1 0 . 5  

3 0  

0 . 5  

64 . 0  



An add i t i ona l  powe r l i ne from the h i g hway area to the p roces s s i te wi l l  be 

des i gned and e rected , u s i ng the exi st i ng corr i dor and po l es .  The exi st i ng 

m i ne road wi l l  be wi dened and i mproved i n  some areas to prov i de s upport fo r 

l arge r m i n i ng and transportati on  equi pment . Expandi ng exi sti ng roads wi l l  

d i sturb an esti mated e i ght acres . 

Approx i mate l y  10 acres  wi l l  be d i s turbed by modi fyi ng and constructi ng water 

and p roduct l i nes . Modi f i cati on  of  the ex i sti ng two mi l e  water l i ne from the 

s i te to the pump i ng stati o n  wi l l  req u i re f i ve acres . About two acres  wi l l  be 

d i sturbed for the constructi on of  a one mi l e  l i ne to the p roposed retorti ng 

s i te for water and sani tat i o n  fac i l i ti es . An add i t i onal  three acres may be 

d i sturbed temporari l y  by the i nstal l at i o n  o f  a s i x  i nc h  product o i l l i ne from 

the retort s i te to the ex i s ti ng s torage fac i l i ti es -- a d i s tance of about 1 . 5 

m i l e s .  

The pro jected be l t  conveyo r  sys tem to be i ns ta l l ed from the m i ne to the retort 

s i te ( a  d i stance of 1 . 5 mi l e ) wi l l  cause mi n i ma l  s urface d i sturbance . Th i s 

system wi l l  be underground i n  a 12 x 14 ft dri ft . The excavated materi a l  wi l l  

be p i l ed and used  l ater .  

Duri ng operat i o n , l and wi l l  b e  d i s tu rbed by mi ne deve l opment a n d  excavat i o n , 

and spent o i l s ha l e  d i sposa l . Expandi ng the ex i sti ng m i ne and associ ated 

fac i l i t i es wi l l  req u i re a new acce s s  adi t  (40 x 50 x 200 ft) , a new ve nti ­

l at i on adi t  (40 x 50 ft ) , a new crush i ng area (40 x 60  ft) , and a wi der portal 

bench ( 20 add i ti o na l  feet) . The mi ne extens i on wi l l  not d i sturb the s urface , 

s i nce o i l  s ha l e wi l l  be m i ned from a 73 foot seam by the underg ro und room- and­

p i l l ar method .  However ,  due to the f l atter l and cover i ng the extens i ons , the 
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overburden i n  the m i ne extens i o n  wi l l  be 200 feet , versus  400 feet i n  the 

present mi ne .  A mi n i ng area o f  about 53 acres wi l l  be  u sed  duri ng the  f i rst 

two- p l us  years of  operati o n ; wi th an extens i on of  the program , m i n i ng area may 

i nvo l ve up to 138 acre s .  

The major  surface l and d i sturbance wi l l  b e  the proposed d i sposal  o f  reto rted 

sha l e i nto the B l azac Gu l c h .  Th i s i s  expected to affect 30 acres of  the gu l c h 

to depths o f  400 feet , i f  11 m i l l i on tons  of  o i l  s ha l e are retorted .  Reto rted 

sha l e wi l l  be compacted at the d i sposa l  s i te to stab i l i ze the mate r i a l  and to 

m i n i mi ze the affected area . * The i n i t i a l  depo s i t i on wi l l  e s tab l i s h  a d i ke at 

the 6 , 200 foot e l evat i on , runn i ng east-west across the gu l c h  ( see F i gure 4- 2 ) . 

A 400 ft retent i o n  dam be l ow the d i ke wi l l  contai n runoff and l eachate from 

the d i spo sal  s i te ( see Sect i on 2 . 2 . 2 . 5 ) .  Add i t i ona l l y ,  l and d i sturbance wi l l  

occur from the d i sposal  o r  storage of  raw sha l e f i nes . The exact amo unt o f  

s u rface d i sturbance has not yet been determ i ned .  I f  the raw s ha l e i s  u sed  as  

a topp i ng mate r i a l  over a retorted s ha l e p i l e  i t  wi l l  have to  be stored unti l 

i ts u s e .  One to three  acres wou l d  be req u i red for the storage , and the stor-

age area wou l d  be  prepared to p revent spontaneous combust ion  and m i x i ng w ith  

hot- spent sha l e .  I t  wi l l  a l so b e  necess ary to determi ne the compatab i l i ty of  

the  raw s ha l e wi th p l ants that wi l l  be used for  revegetat i o n .  

I f  the raw shal e i s  " sandwi ched" between l ayers o f  compacted spent sha l e ,  o r  

m i xed w i th the spent sha l e p r i o r  t o  compact i ng ,  mon i tori ng systems wi l l  be 

requ i red to detect combusti on  of raw shal e .  

)Ii See sect i on 5 . 3 on  Water Qua l i ty Impacts for d i scus s i o n  of spent sha l e 
d i sposal  methodo l ogy . General  d i sposa l  p l ans  are prese nted i n  Sect i o n  
2 . 2 . 2 . 5 . 
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Approxi mate l y  three so i l  core ho l es wi l l  be needed for stab i l i ty studi es  at 

the proposed retort s i te .  These  ho l es wi l l  di sturb l es s  than one- ha l f acre of  

surface . 

5 . 1 . 2 Summary of  M i t i gati ng Meas ures 

The area most  affected by changes in  l and use  wi l l  be the Ba l zac Gu l c h  d i s­

posal s i te .  I n  add i ti on , l and wi l l  b e  d i sturbed by retort and mi ne deve l op­

ment , and road , p i pe l i ne and co nveyor construct i o n .  

These i mpacts wi l l  be reduced by revegetati ng the Ba l zac Gu l c h  as  soon a s  

poss i b l e .  Studi es  conducted on  spent s ha l e  d i sposa l  s how that revegetat i on 

some p l ant speci es i s  poss i b l e ,  i f  adequate s i te management i s  i nst i tuted .  

addi t i o n , the  areas behi nd the retenti o n  and stream d i vers i on dams cou l d  be 

f i l l ed ;  thus maki ng the s i te appear to be an exte ns i on of  the hogbac k .  D E I  

o f  

I n  

h a s  not f i nal i zed  p l ans  for the di sposa l  s i te area ; therefore , thi s i s  o n l y  a 

te ntat i ve pos s i b i l i ty .  

P i pe l i ne and conveyor areas wi l l  b e  reseeded soon  after comp l eti on  of  con­

structi o n .  I n  addi ti on , under State rec l amat i o n  l aws , D E I  i s  requ i red  t o  f i l e  

a , p l an i ndi cati ng the i r  prov i s i ons for restori ng the s i te to i ts ori gi nal  

condi t i o n .  D O E  wi l l  ens ure that the s i te wi l l  b e  res to red i n  accordance wi th 

State requ i reme nts . 
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5 . 2 A I R QUA L I TY 

5 . 2 .  1 .  Impacts 

Th i s  s Ub s e c t i o n  de s c r i bes  a i r q ua l i ty i mpacts of the propo s ed Anv i l  P o i nts o i l 

s h a l e fac i l i ty ,  i nc i ud i ng i mpacts f rom m i ne d e v e l opme nt , s ha l e extract i o n ,  

c o n s t ruct i o n ,  and  operato n o f  the  reto rt and s upport fac i l i t i e s .  F u g i t i ve 

d u s t  part i c u l ate em i s s i o ns  wo u l d  res u l t  f rom c o n s truct i o n , m i n i ng ,  p roce s s i ng ,  

transport i n g ,  and  d i spos i ng o f  the s ha l e .  Veh i c l e s and  mi n i ng e q u i pment  wo u l d 

em i t  carbon  monox i de ( CO ) , n i trogen o x i des ( NO ) ,  m i n o r  amo unts  o f  hydro-x 

carbons  ( HC ) , s u l f u r  d i ox i de ( 502 ) ,  and  part i c u l ate s .  The  maj o r  a i r po l -

l utants e m i tted d u r i ng  modu l e  operat i o n  wou l d  b e  n i trogen ox i des  ( NOx ) '  s u l f u r  

d i ox i de ( 502 ) ,  a n d  part i c u l ate s .  The  re s u l ts o f  d i spers i o n mode l i ng are 

p rese nted to s how the pote nti a l  e ffects o f  these  emi s s i o n s  o n  amb i e nt a i r 

q u a l i ty . * The p l anned  e n v i ronme ntal  research  p ro g ram re l at i ng to a i r em i s -

s i o n s  from the p roposed  fac i l i ty a l so i s  s umma r i zed  b r i e f l y .  

5 . 2 . 1 . 1 . M i ne Dev e l opme nt  and Ope rat i o n  

The  m i ne  m u s t  b e  expanded fo r f u l l - s ca l e  operat i o n .  Th i s  expan s i o n  wo u l d  

i nc l ude prepa r i ng  the  c r u s h i ng s i te ,  s ha l e storage area , o re-pas s ,  and m i n i ng 

* The e m i s s i o n e s t i mates and  mode l i n g re s u l ts i n  th i s  s e c t i o n  we re obta i ne d  
f rom the  a i r p e rm i t  app l i cati o n  p repared b y  the  Anv i l P o i nts deve l op e rs ; 
th i s  p e rm i t  app l i cati o n , " A i r Em i s s i o n  S o u rc e  C o n s t ru c t i o n  and Ope rat i ng 
P e rm i t  App l i cati o n , 1 I was s ubm i tted to E P A  and the Co l o rado Departme nt  o f  
Hea l th by Deve l opment  E ng i nee r i ng I n c .  J u l y  5 ,  1978 a n d  updated by the  
deve l opers  i n  Septembe r  1978 .  The  mode l i ng ana l ys i s  i s  s ummar i zed i n  
Appe nd i x  A .  The  comp l ete p e rm i t  app l i cati o n , w i th  mode l i ng detai l s  i s  o n  
f i l e  a t  t h e  Laram i e  E n e rgy Tec h no l o gy Cente r ,  O f f i ce  o f  E n v i ronment a n d  
C o n s e rvat i o n , P .  O .  B o x  3395 , U n i vers i ty Stati on , Laram i e ,  WY 82071.  
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area.  Al though the same po l l utants are emi tted duri ng m i ne deve l opment as 

duri ng m i ni ng operati ons , devel opment emi ss i ons  shou l d consti tute no more than 

20 percent of  the m i n i ng emi s s i ons . 

Duri ng modu l e  operati on , m i n i ng acti v i ti es i nc l ude b l asti ng ; operati ng the 

mi n i ng equi pment , extracti ng the o i l sha l e ,  and c rus h i ng the o i l sha l e .  Po l ­

l utant emi s s i ons  wou l d i nc l ude part i c u l ates generated duri ng a l l acti v i ti es , 

and CO , NOX ' HC , and S02 ge nerated by mi n i ng equi pment and b l asti ng.  

Tab l e 5- 2 shows uncontro l l ed emi s s i on rates , control  measures  used , and con­

tro l l ed emi s s i o n  rate s for the po l l utants emi tted duri ng m i n i ng operati ons . 

Part i c u l ates are the maj o r  mi n i ng po l l utant and , consequent l y .  the o n l y  po l ­

l utant contro l l ed .  

Mi ne vent part i c u l ate emi s s i ons  wou l d  b e  contro l l ed by wet s uppres s i on i n  the 

mi ne worki ng areas and by routi ng the venti l at i on a i r through m i ned-out cham­

bers , evoki ng baff l ed settl i ng of a i rborne parti c l es .  A comb i ned reducti on  

eff i c i ency of  98 . 5% i s  e sti mated ( 7 5% by wet s upres s i o n ;  23% by sett l i ng ,  as  

the a i r moves i n  c i rc u i tous  route s through the mi n i ng area ) . Duri ng the earl y 

mi n i ng phases part i cu l ate emi s s i ons are expected to be s l i ghtl y  h i gher because 

wet s uppres s i on a l one wou l d  be used u nti l s u ff i c i ent area has been mi ned out 

to perm i t baff l ed settl i ng .  Thus , the 98 . 5% comb i ned control effi c i ency wou l d  

be reduced temporari l y  to 75% part i c u l ate contro l by wet s uppre s s i on a l one . 

The pri mary c ru s her  wou l d  be l ocated i n  the mi ne . Mate r i a l  handl i ng po i nts 

and other dust emi ss i on poi nts assoc i ated w i th thi s equ i pme nt wou l d  be covered 

wi th co l l ecti on ducts . Co l l ected a i r  wou l d  be ducted through a baghouse  
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hav i ng a co l l ect ion  effi c i e ncy of  99 percent . * The baghouse  emi s s i ons wou l d  

trave l with the venti l at i o n  a i r through the mi ne and wou l d  exi t  through the 

m i ne vent . The pri mary crus her bagho use  exhaust wou l d p rov i de add i t i ona l  

emi s s i on reduct i ons s i nce it  wou l d  pass  through acti ve wet s uppress i on zones , 

and cover the max i mum chambered sett l i ng d i stance befo re ex i t i ng .  

5 . 2 . 1 . 2 Constructi on o f  the Reto rti ng Faci l i ty 

Constructi on  of  the reto rt wou l d  i nv o l ve the fo l l owi ng act i v i t i es : 

o Veh i c l e traffi c i n  the m l n l ng and modu l e  s i te areas 
o Excavati ng the modu l e s i te 
o B u i l d i ng a road to the proce s s ed sha l e d i s posa l  area 
o I mprov i ng the road between the gate and the modu l e  s i te 
o Construct i ng the retort 
o I n sta l l i ng product and wate r p i pe l i nes  

Tab l e 5-2  s hows pol l utant emi s s i on rates and  control  measures for  con struct i on 

acti v i t i e s .  The maj or po l l utant em i tted duri ng constructi on i s  part i c u l ate 

matte r i n  the fo rm of fugi t i ve dust .  Mi no r  amo unts of CO , HC , and NOX al so  

are  emi tted by veh i c l e traffi c . ** 

* 

**  

Based  on a sha l e s i ze d i stri b uti on of  0 . 25 to  3 . 0 i n .  and  a l oad of  
12 , 500 to ns/day .  99  percent bagho use  effi c i ency was obtai ned from a 
C o l orado A i r Po l l uti on  Co ntro l D i v i s i o n standard , fo und i n  " Em i s s on 
Facto rs fo r M i n i ng Operati ons . "  Tab l e A- 2 .  Co l orado Ai r Po l l ut i on  
Contro l  D i v i s i o n .  

Ve h i c l e emi s s i o ns are not g i ven i n  Tab l e  5 - 2  because  they are rel ati v e l y  
l ow .  They are i nc l uded , however , i n  the d i spers i o n mode l i ng .  Emi ss i on 
esti mates are g i ven  i n  the a i r perm i t .  
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--------------------------------------------------------------------------------------------------.. 

ACT I V ITY 

�I! N I NG AND M I N E  
DEVELOPMENTa/ 

FAC I L ITY 
CONSTRUCT ION 

FAC I L ITY 
OPERAT lONb/ 

TABLE 5 - 2  
SLiI'II'tARY OF DAILY EM I SS ION ESTIMATES DU R I NG M I N E  DEVELOPflENT, m N I NG ,  CONSTHUCT lON , 

AND OPE RAT ION AT TIlE ANV I L  PO I NTS O I L  SHALE FAC I LITY 

UNCONTROLLED 
SUSACT I V ITY MATE R I AL HANDLED PO LLlJTANT DA I LY HI! SS IONS CONTROL �IEASURES 

( I bs/day) 

�li n i n ll  S4 00 tons/day Part leul ate 7 5 . 60 Wet :IolJppr e s s i o n  and 
o i l sha l e  ba ff l ed se tt l i n& -

9 8 . 5 \  

B l as t in g 8400 t on s/ da y  . Part icul a te 84 . 00 We t suppress ion and 
o i l shal e  ba f f l ed se t t l i ng -

98 . 5\ 

4540 I b s /day NO 7 . 2b nOne 
ANFO 

x 
CO 95 . 79 none 

Mining 1 5 1 0  ga l /day CO 1 35 . 90 none 
Equipment d i e s e l  fue l He 4 2 . 28 none 

NO 646 . 2 8 none 
x 

S0
2 

4 6 . 8 1  none 

Part i cu l at e  3 l .  Z 2  none 

Primary 8400 tons/day P a rt iculate 4 2 00 . 00 Ba ghouse - 99" 
Crus h ing o i l  s ha l e  W e t  suppress ion :..Ind 

baffled set t l ing -

9 8 . 5 '. 

Veh id e
b/ 1 80 VMT/day Particulate 828 . 4 4 Wet suppress ion - 75\ 

Traff ic ( fug i t i v e )  

Excavat ion , Particu l a t e  340 . 06 Wet suppres > ion - 5 0\ 
Road s ,  and ( fugi t i v e )  
P ip' Llnes 

Secondary Sha le S4 00 tons/day Part icu l ate 2 U 1 90 . 75 Baghouse - 99\ 
C rushin� and o i l shal e 
Shal e Transport 
Gas Turbine/ 54 . 4  x lOb SCF/day NO

x 
1 0 1 72 . 80 Gas t rea t i ng - 90\ 

Bo i l erlThermal of i"s 
S0

2 
6092 . 80 Gas t reat ing - 9�\ 

Ox i d i : e r  
Part iculate 2 2 3 . 4 8  Gas t rea t ing - 50\ 

Spent Shale 1 5  acres Part icul a t e  6 . 4 2 Wet suppres s ion - 7S\ 
Disposa l Area ( fug it ive ) 
Shale Storage 75 , 000 t ons /yea r Particu l ate 4 8 . 74 none 

o i l  shale ( fugHi v e )  
Vehi c l e  

/ 
1 2 0  vm Part icu l at e 5 5 2 . 2 1 Wet supp res s i on - 75\ 

Tra ffi c
c ( fugi t i ve ) 

CONT RO L I.CO 
DA I LY t:fII S S I ONS 

( I b , / d a y )  

1 .  1 3  

1 .  26  

7 . 2b 

95 . 79 

1 35 . 90 

� 2 .  2 8  

646 . ZH 

�6 . 8 1  

3 3 . 22  

0 . (,3 

207 . 1 1  

1 7 0 . 03 

2 0 1 . 9 1  

1 0 1 7 . 28 

6U . 91 

1 1 4 . 24 

L bO 

H . 74 

1 3 8 . 05 

a/ 
Emi ssions liven are for ful l - scale min ing during module operat ion . Emi s s ions during mine deve lopment arc at most 20\ of t h e s e .  

b/ Emiss ions liven are for maximum capacit y module operation (8400 TPDJ . 

c/ Gaseous emiss ions from vehicle traffic are not incl uded in t h i s  t ab le , but are considered in the di spers ion mode l ing . 

SOURCE : Air P.rllit , PSD Permi t , See Footnote , p . 5 - 6  
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TAB LE 5-3 

BO I LER STACK EMISSIONS 

Date Boi l er O2 CO2 

03-13-75 N 10 . 3  5 . 7 
03-24-75  N 8 . 0 4 . 5 
04-10-75 N 
10-15-75 N 12 . 3 5 . 5 

03-13-75 $ 10 . 9  5 . 2 
03-24-75 S 10 . 1  1 . 7 
04- 10-75  S 
10-15-75 $ 

03-13-75 G 10 . 9  4 . 8 
03-24- 75 G 5 . 9  7 . 2 

l /Va l ues i n  ppm ; a l l others , vo l% ( wet bas i s ) .  

SOURCE : DEI  mon i tor i ng data . January 1977 .  
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CO 

0 . 0  
0 . 0 

0 . 0 

0 . 0 
0 . 0 

0 . 0 
0 . 0 

HC $02 1 / NOx 1 /  

0 . 2 F1 
0 . 3  F1 

91 
0 . 0 3 94 

0 . 1 F1  
0 . 4 2 

58 , 63 
F1 128 

0 . 3 F1 
0 . 4  F1  



Date Run 

12- 30- 74 SW- 5 
03-05-75 SW- 7 
03-05-75 SW- 7 
03-06-75 SW-7 
03-12-75 SW- 7 
03-12-75 SW- 7 
03- 13-75 SW- 7 
05-06-75 SW-8 
05- 06-75 SW-8 
05-08-75* SW-8 
05- 09- 75 SW-8 
05-09-75 SW-8 
05-09-75 SW-8 
05-14- 75* SW-8 
05-29-75 SW- 9 
07-21-75 SW-10 
07-30-75 SW- 14-4 
08-22-75 SW- 11 
08-26-75 SW- 11 
10-21-75 SW- 17 
11- 05-75 SW- 20 
11- 11- 75 SW- 20 
11- 13-75 SW-20 
11- 18- 75 SW-20 
11- 20-75 SW- 20 
11-25-75 SW- 20 
11-25- 75**SW-20 
11-26-75**SW-20 
12- 31-75 SW-2 1  

* 
** 

Gu l f 
R . M .  T .  

O2  

9 . 8  
7 . 6 
7 . 2  

7 . 7 

7 . 7 

7 . 9 
8 . 6 

8 . 0 
11 . 0 

11 . 4 
11 . 6 
11 . 5  
11 . 7 

9 . 8  

TAB LE 5-4 

THERMAL OXIDIZER  STACK EMISSIONS 

CO2 
Vo l ume - Percent (Wet Bas i s � 

CO HC S02 

6 . 2  0 . 0  0 . 0 
8 . 6 0 . 46 0 . 0 
9 . 6 0 . 18 0 . 0  

0 . 002 
8 . 9 0 . 0 0 . 0 0 . 012 

0 . 014 
0 . 008 
0 . 010 
0 . 014 

8 . 1 0 . 0 0 . 0 0 . 038 
0 . 019 
0 . 018 
0 . 022 

7 . 9 0 . 0 0 . 0 0 . 015 
8 . 8 0 . 0 0 . 0 

0 . 026 
0 . 005 

11 . 3 0 . 0 0 . 0  0 . 010 
7 . 9 0 . 0 0 . 0 0 . 017 

0 . 007 
0 . 003 

7 . 6 0 . 0 0 . 0 0 . 003 
7 . 8 0 . 0 0 . 0 0 . 013 
8 . 0 0 . 0 0 . 0 0 . 021 
7 . 0  0 . 0 0 . 0 0 . 010 
8 . 6 0 . 0 0 . 0 0 . 026 

0 . 019 
0 . 033 
0 . 120 

SOURCE : DEI  Mon i tori ng data.  Laram i e  Energy Research Center .  
January 1977 . P roposed Paraho F u l l - S i ze Modul e P roject . 
D raft E I S , Tab l e E- 3 .  
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NOx NH3 

0 . 016 

0 . 022 

0 . 022 

0 . 017 
0 . 022 
0 . 042 
0 . 030 
0 . 030 
0 . 036 
0 . 016 0 . 028 
0 . 023 0 . 040 
0 . 022 0 . 015 
0 . 028 0 . 026 
0 . 026 0 . 012 



POLLUTANT 

Part icul at e s  

(From Mine )  

Part icul at e s  

(Sha l e  Handl ing ) 

Part iculat e s  

(Shale Han d l ing)  

Part i cu l ates 

(Const ruct ion) 

P art icula t e s  

TABLE 5 - 5 

CONT ROL MEASURES 

CONTROL TECHN I QUE 

Wet Suppres s ion and Baffl ed 

Sett l ing Chamber 

Baghous e 

Wet Suppres s ion 

Wet Suppres s ion 

Gas Treat ing 

Ammonia Water Wash 

Gas Treat ing 

- H2 S Stret ford removal 

Gas Treat ing 

Part icul at e removal 

by ESP ' s , wat er wash , 

and Stretford 

cartridg e 

5 - 1 2  

E F F IC I ENCY 
(P ercent ) 

9 8 . 5  

99 

75 

5 0  

9 0  

9 9  

5 0  



Fugi ti ve dust emi s s i ons  are gene rated by l and c l eari ng , ground excavat i o n , cut 

. and fi l l  ope rat i o n s , road i mprovements , new road construct i o n , and construc­

t i o n  of  the fac i l i ty i tse l f .  D ust  emi s s i on s  vary substanti a l l y  from day to 

day , dependi ng on the l eve l of acti v i ty ,  the spec i f i c  ope rat i on , and the 

preva i l i ng weathe r ,  A l arge port i o n  of the emi s s i ons  wou l d  come from vehi c l e  

traffi c over unpaved roads at the cons tructi on s i te . 

Vari ous contro l tec hn i ques can reduce dust emi s s i o ns  s ubstanti a l l y .  For 

examp l e ,  wate ri ng twi ce dai l y  can reduce dust emi s s i ons  by about 50%.  Ad­

d i t i o nal l y ,  chem i c a l  s uppres sants fo r dust control  can achi eve an 80% control  

eff i c i ency on  comp l eted cut and fi l l  operat ions  ( EPA , 1974) . L i m i t i ng veh i c l e 

speed to 20 mp h can reduct dust emi s s i ons  by 65% ( EPA , 1976 ) .  

Speed l i m i ts and wet s uppre s s i on techn i ques wou l d be the pri mary m i t i gati ng 

measures  to l i m i t  fug i t i ve dust emi s s i ons duri ng cons tructi o n  at Anv i l Po i nts 

to the l eve l s g i ven i n  Tab l e  5-2 ( based on  50 to 75 percent reducti on ) .  The 

constructi on  peri od i s  expected to l ast  approx imate l y  18 months . 

5 . 2 . 1 . 3  Ope rati on of  the Retorti ng Fac i l i ty 

Operati ng the reto rt presents three poss i b l e  sources  o f  a i r po l l ut i o n .  Shal e 

hand l i ng and p rocess i ng can produce l arge fug i t i ve dust  emi s s i ons  u n l e ss  

proper contro l meas ures  are used . Combusti o n  of  fue l  gas  i n  the  gas  turb i ne/ 

bo i l e r/therma l ox i d i ze r  comp l ex causes  NOx ' S02 ' and part i c u l ate emi s s i ons . 

Meas u rements of  gaseous  emi s s i on s  from the p i l ot p l ant are g i ven  i n  Tab l es 5-3  

and 5-4 .  Fugi t i ve dust and mi nor emi s s i on l eve l s of  CO , HC , and NOx a l so 

wou l d  be gene rated by veh i c l e  traff i c  duri ng ope rati on . Tab l e  5- 5 shows the 
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emi s s i on contro l techn i ques  that wou l d  be used and the expected control ef-

fi c i ency of  each techn i que .  

Shal e roc k i s  proce ssed and  hand l ed several t imes between  excavat i on and 

di sposal . F ug i t i ve dust from the sha l e roc k i s  emi tted duri ng secondary 

crush i ng and screen i ng ,  conveyor transport , and l oad i ng i nto retort storage 

b i n s , or d i spo sal  p i l e . Wi nd ero s i on a l so can affect the 75 , 000 to n shal e 

sto rage p i l e  at the retort s i te ,  the f i ne storage p i l e ,  and di sposal  areas . 

Part i c u l ate s wi l l  be found i n :  

o End product gas or  o i l s  ( removed off- s i te )  
o Ammo n i a  remova l wastwater stream ( d i sposed of  i n  processed  sha l e  

p i l e ) 
o Cartr i dge fi l ter  at i n l et to Stretford u n i t  (d i sposed wi th s u l fur i n  

processed  s ha l e p i l e ) 
o Stac k em i s s i ons from gas turbi ne/bo i l e r/therma l ox i d i zer  stack 

( s ubj ect to State and Federal emi s s i ons standards ) 

Severa l m i ti gati ng , measures wo u l d  be used to contro l fugi ti ve dust duri ng the 

Anvi l Po i nt operat i o n s .  A l l conveyo rs wou l d  be covered . A l l maj o r  sha l e 

tran sfe r  poi nts wou l d  have a dust co l l ect i on duct l eadi ng to a baghouse , each 

of  wh i ch wou l d  have a co l l ect i on e ff i c i ency of a l  l east 99 percent ( see F i gure 

5-1) . ' Thi s eff i c i ency rat i o  i s  based on equ i pment standards from the Co l orado 

Ai r Po l l uti on Co ntro l D i v i s i on standard , found i n  " Em i s s i on  Factors for Mi n i ng 

Operat i ons , Tab l e A- 2 ,  1978.  Conventi onal  road wetti ng and p i l e  sprayi ng 

techn i ques wou l d  be u sed in the shal e di sposal  area .  These  techn i ques s hou l d 

achi eve a contro l eff i c i ency of  75% ,  parti c u l ar ly  s i nce processed  s ha l e ex-

h i b i ts natural cementati on propert i e s  ( EPA , 1976 ) .  Contro l s for the fi ne 

d i sposal  area have not yet been fo rmu l ated .  N o  contro l meas ures are p l anned 

for the sha l e storage p i l e  because the retorti ng proces s  i s  sens i t i ve to s ha l e 
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FIGURE 5-1 
LOCATION OF BAGHOUSE COLLECTION D EVICES 
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mo i sture content. However ,  the re l at ive ly  l arge s i ze raw s ha l e  feed ( 1 . 0 - 3 . 5 

i nches )  d i scourages fug i t i ve dust emi s s i ons  from the sto rage p i l e .  

Fue l  gas combusti on i s  a l so  a major  a i r po l l utant source as soc i ated wi th 

faci l i ty operati on .  One of  the retorti ng products i s  a l ow heati ng val ue 

o ff-gas . Ana l ys i s  o f  p rev i ous  smal l - sca l e Paraho equi pment runs shows that 

the gas conta i ns ammo n i a  ( NH3 ) and hydrogen s u l f i de ( H2S )  (Jone s , 1977 ) .  To 

contro l NOx and S02 emi ss i ons  from gas combusti on , the concentrati ons  o f  NH3 

and H2S must be  reduced before b urni ng.  

Paraho l ab tests s how that most o f  the NH3 gas can be removed by app l yi ng the 

U . S .  Stee l  Phosam-w proces s .  A l though thi s proces s  general l y  i s  used - i n  coke 

p l ant operati ons , manufacturers expect the proces s  to be app l i cab l e  to other 

techno l og i es . The system can be  used for recoveri ng the ammo n i a  from any gas 

o r  vapor stream , and i s  parti c u l ar ly  advantageous  when other ac i d i c  gases 

( s uch as  H2S )  are p resent.  The NH3 concentrati ons  i n  the treated g�s  are 

expected to be approxi mate l y  140 ppm (vo l ume ) , based on  a 90% removal  ef­

f i c i ency ( a l though tests have s hown that reducti ons  to 20 ppm are poss i b l e ) .  

NH3 co ntro l s s hou l d reduce fue l NOx emi s s i ons  from the burned gas by at l east 

90%. F l ame temperature i n  the gas turbi ne/bo i l er  or thermal  oxi d i ze r  u n i t  

wou l d  b e  l ow e nough to p revent any s i gn i f i cant thermal  NOx formati on  from 

n i trogen gas i n  the combusti o n  a i r . * 

* Fue l  NO i s  that quanti ty o f  NO whi ch i s  traceab l e  to o rgan i ca l l y  bound 
n i troge� i n  the fue l ; thermal N� i s  that quanti ty o f  NO wh i ch res u l ts 
from oxi dati o n  of  mo l ec u l ar  n i tr�gen i n  the combusti on  a¥r .  
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Su l fur wou l d  be removed from the retort gas stream by a Stretfo rd s u l fur re­

moval u n i t  ( o r  equ i va l ent) . A 99% removal effi c i ency i s  as s umed ; res u l t i ng i n  

an out l et H2S c oncentrati on o f  about 77 ppm ( vo l ume ) .  P roces s l i censors 

pred i ct a greate r remova l  e ff i c i ency ( 99 . 999%) , s i nce data from the p i l ot and 

semiwo rks p l ant show that the s u l fur i n  the retort o ff-gas i s  predom i nant ly  i n  

the form o f  H2S ( the pri mary s u l fur compound removed by Stretfo rd proces s i ng ) . 

A maxi mum recovery of  about 1 . 5 tons per day of  e l ementa l s u l fur from the gas 

stream i s  ant i c i pated .  S u l fur from the  Stretford un it  and a l l waste s l udge s 

wou l d  be d i sposed w i th the processed  shal e .  U n i t  eff l uent streams wi l l  con­

ta i n  vanadi um sa l ts , sod i um th i ocyanate and sodi um t h i o s u l fate . Reducti ve 

i nc i nerat i o n  o f  these mate r i a l s i s  repo rted to re s u l t i n  zero d i s charge from 

the u n i t .  P resent l y ,  n o  p l ans have been made for marketi ng proce s s  by­

products . 

Part i c u l ate s from the reto rt gas stream are removed at severa l poi nts . P r i ­

mari l y  des i gned fo r o i l /gas separat i o n , the wet ESP ' s  a l so wou l d reduce the 

part i cu l ate content .  The wate r was h ,  the hydroca rbo n recovery proce s s , and a 

cartri dge fi l te r  at the i n l et to the Stretford u n i t  are e s t i mated to reduce 

part i c u l ate emi s s i ons by an add i t i ona l  50% .  

O i l c o l l ected from prec i p i tators wi l l  be pumped thro ugh heat traced and i ns u­

l ated l i nes  to one o f  two 4 , 000 bb l  gaug i ng tanks . O i l wi l l  then be trans­

fe rred to sto rage tanks . The ex i s ti ng storage fac i l i t i es for sha l e  o i l con­

s i st of  a 1 , 000  bbl  tan k farm near the exi st i ng fac i l i ty .  The s e  tanks are 

supp l emented by rundown tanks fo r catc h i ng any overfl ow. Storage tanks on  the 

fac i l i ty are exempted from the " Standards of  Pe rformance for Sto rage Ves s e l s 

fo r Petro l eum L i q u i ds , "  and no vapor contro l meas ures are proposed .  Samp l i ng 

5- 17 



vents from ex i sti ng sto rage tanks at the sem i works and �i l ot p l ants show no 

detectab l e  HC emi s s i ons ; however , a sca l e- up i n  p roduct i on capac i ty poses the 

potenti a l for i ncreased emi s s i ons . Contro l s wou l d  be estab l i s hed accord i ng to 

perm i t  requ i rements . 

5 . 2 . 1 . 4  Total A i r Po l l utant Emi s s i ons  

Average dai l y  and  month l y  po l l utant emi s s i on rates we re ca l cu l ated based o n  

the operati on sc hedu l e  f o r  each phase  of  the Anv i l P o i nts proj ect . *  Emi s s i on 

rates for part i c u l ar acti v i ti e s  g i ven  i n  Tab l e 4- 2 .  I n  general , the maj or  

emi s s i ons  duri ng the  constructi on and m i ne deve l opment phase  wi l l  be  3 . 0 

tons/month of  fug i t i ve parti cu l ate s .  The maj or emi s s i ons  dur i ng fu l l - sca l e 

m i n i ng and retort operat i o n  w i l l  be 21 . 5  tons/month of  NOx ' 7 . 4  tons/month o f  

parti cu l ates ( most ly  as fug i t i ve dust) , a n d  2 . 5 tons/month of  502 . These 

fi gures i nc l ude peri odi c emi ss i ons  from the p i l ot and sem iwo rks p l ants whi ch  

wi l l  ope rate i n  s upport of  the  fu l l - scal e modu l e .  Emi s s i o n  rates are deta i l ed 

i n  Append i x  A .  

5 . 2 . 2  Amb i ent A ir  Qual i ty Impacts 

Th i s s ub secti on  p resents the resu l ts of  d i spers i on model i ng conducted to 

pred i ct the a i r q ua l i ty of  the Anv i l Poi nts fac i l i ty .  I mpacts of  N02 , 502 ' 

and part i cu l ates were mode l ed .  As  d i scussed i n  the p rev i ou s  secti on , C O  and 

HC are the o n l y  other a i r po l l utants , and are emi tted by ve h i cu l ar traffi c  

( l es s  than 150 veh i c l e  m i l es/day) . These emi ss i ons  are too l ow to i mpact 

amb i ent a i r qual i ty s i gn i f i cantly , and , there fore , we re not i ncuded i n  the 

mode l . 

* A deta i l ed ope rat i ng sc hedu l e  i s  g i ven  i n  the a i r  permi t app l i cati o n .  
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The F edera l amb i ent a i r qual i ty standards app l i cab l e  to Anv i l  Po i nts are g i ven  

in  Tab l e  5-6 .  The  Federa l PSD  standards are  i nc reme nta l standards ( i . e . , they 

estab l i s h a l i m i t  on  i nc reases o f  amb i ent po l l utant concentrat i o n s  over base-

l i ne l eve l s ) .  Anv i l  Po i nts i s  i n  a C l ass  I I  area ( l i m i ted devel opment ) under 

the i ncrementa l  standard , and the a l l owab l e  i ncrements for th i s  c l as s  are 

presented i n  Tab l e 4- 6 .  A l l other Federa l  standards app l y  to tota l amb i ent 

po l l utant concentrat ions , rather than i ncrements . A l l State amb i ent a i r 

qual i ty standards are i dent i ca l  to F ederal standards . To pred i ct the i mpacts 

on  the Anv i l Po i nts area , mode l i ng was conducted for N02 , 502 ' and parti cu­

l ates fo r each averag i ng pe r i od to wh i ch standards are app l i cab l e .  I n  ad-

d i ti on ,  mode l i ng was used to pred i c t  pos s i b l e  502 i mpacts from the proposed 

fac i l i ty on  the c l osest  C l ass  I area ( under the Federa l i ncremental amb i e nt 

standards ) .  Thi s area i s  the F l at Tops Wi l derness  Area , 3 5  m i l es northwest  of  

Anv i l  Po i nts . 

( annua l mean ) ; 

3 The a l l owab l e  C l as s  I 502 i nc rements for th i s  area are 2 �g/m 

5 �g/m3 ( 24 hour maxi m um ) ; and 25 �g/m3 ( three hour maxi m um ) . 

The mode l i ng resu l ts presented here are based on  max i mum emi s s i ons  duri ng the 

m i n i ng and ope rati on  phase descri bed earl i er .  P red i cted i mpacts from the 

fac i l i ty were added to the bac kground po l l utant l eve l s and the res u l tant 

amb i ent l eve l s compared wi th amb i e nt standards . Impacts duri ng the con-

struct i o n  and mi ne deve l opment phases were not mode l ed .  Neverthe l e s s , the 

part i c u l ate em i s s i ons for fac i l i ty operat i o n  can be con s i dered worst-case  

i mpacts for th i s  phase ( s i nce  fug i t i ve dust emi s s i ons  duri ng c onstructi on  and 

mi ne deve l opment are l es s  than those duri ng fu l l - sca l e operat i on ) .  

The bac kground po l l utant l eve l s a s s umed for the mode l i ng are based o n  the 

amb i ent po l l utant concentrati ons  presented i n  the exi st i ng a i r  qual i ty secti on  
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( Secti on  5 . 2 . 2 ) .  The 5 � g/m3 average N02 meas u rement at the C-b  o i l s ha l e 

tract 25 mi l es from Anv i l Poi nts , and the 16 �g/m3 average S02 measurement at 

the Co l ony s i te are used as background l eve l s  for these po l l utants . These 

measurements were taken over a two year per i od and are assumed to repre sent 

the l ong-term average , equi val ent to annual  averages .  

The 14 � g/m3 average part i cu l ate concentrat i o n  measured at the Anvi l Poi nts 

s i te i s  used as  the bac kground parti cu l ates l eve l . A l though thi s l eve l i s  

based on  o n l y  four mo nths of  measurements , i t  i s  ass umed to rep re sent annual  

mean l eve l s i n  the  absence of  more representat i ve data . The 14 �g/m3 back­

ground l evel  assumpt i o n  i s  s uppo rted by the 7 � g/m3 and 14 �g/m3 annual  mean 

l eve l s meas u red at R i o B l anco .  

The  p redi cted i mpacts dur i ng fac i l i ty operati on  ( i nc l udi ng mi n i ng i mpacts ) are 

presented i n  Tab l e 5-6 and graph i ca l l y  i n  Appe ndi x  A. The max i mum predi cted 

annual  mean and 24 hour part i c u l ate i mpacts are 14 �g/m3 and 55  �g/m3 , respec­

ti ve l y .  These i mpacts are added t o  the 14 �g/m3 background l eve l , res u l tant 

amb i ent l eve l s  are be l ow both the Fede ra l  and State part i c u l ate standards . 

The maxi mum annual  mean i mpacts for N02 and S02  are caused by ve h i c l e  emi s­

s i ons  f rom the m i ne vent . The  max i mum annual  mean N02  and  S02  i mpacts o f  33  

�g/m3 and  2 �g/m3 , respect i ve l y ,  are predi cted to  occur  wi th i n  0 . 25 mi l e  of  

the  mi ne vent . The eff l uent gas  from the  mi ne vent  i s  emi tted at  gro u nd l eve l  

at  amb i e nt temperatures , and the refo re has  a l ow p l ume he i ght . When  the  N02 

and S02 i mpacts are added to the correspondi ng bac kgro und l eve l , the re s u l tant 

amb i e nt conce ntrat i ons  are we l l be l ow app l i cab l e  Federal standards . No v i o­

l at i o n s  o f  the State ' s  i nc remental S02 standard are predi cted fo r the annual  

mean ave ragi ng per i o d .  
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V1 
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N 

TABLE 5-6 

MAX IMUM PRED I CTED AIR QUALITY CONCENTRAT I ONS AND APPLICABLE AMB I ENT STANDARDS 

( a l l concentrati ons i n  �g/m3 ) 

APPLI CAB LE STANDARDSal 
MAX I MUM 

MAXIMUM PREDI CTED 
AMB I ENTbl INCREMENTAL AMB I ENTcl PREDI CTED IMPACT PLUS 

AVERAG I NG FAC I L I TY BACKGROUND FEDERAL (NAAQS) COLORADO F EDERAL ( PSD) 
POLLUTANT PERIOD 

ASSUMED 
BACKGROUND 
LEVELS IMPACT LEVEL PRIMARY SECONDARY CATEGORY I I  CLASS I I  

S02 3-Hour 16 258(277)dl 274(293)dl 1300 512 2 5  

24- Hour 58(58)dl 74( 74 )dl 365 91 3 

Annual 2 18 80 20 2 

N02 Annual 33 38 100 100 

Part i cu l ate 24- Hour 

5 

14 55el 69 260 150 37 10 

al 

bl 

cl 

dl 

el 

Annual 14el 28 75 60 19 5 

Standa rds , other than those based on annual averages or annual geometr i c  means , are not to be exceeded more than once per year .  

Regu l ar amb i ent standards req u i re cons i derat i on of  bac kground po l l utant l eve l s  a l ong w i th fac i l i ty i mpact.  

Incrementa l amb i ent standards apply to the max i mum faci l i ty i mpact wi thout cons i dera t i o n  of  bac kground l evel s .  The i ncrementa l standards g i ven are those 
wh i c h  app l y  to the area a round Anv i l  Poi nts . The Federal PSD standards are p resented for compari son o n l y ,  s i nce S02 and part i c u l ate em i s s i ons  from the 
proposed fac i l i ty are l ow enough to exempt it from amb i ent i mpact rev i ew for PSD standard s .  

P l ume i mp i ngem�nt i mpacts a re i n  parenthese s .  

Part i c u l ate i mpacts are based mos t l y  o n  fug i t i ve emi s s i ons and thus cannot b e  compared t o  the Federal PSD standard , w h i c h  app l i ed only t o  non- fug i t i ve 
emi s s i on s .  



I n  the case of short-term ( 24 ho ur  and three hour)  S02 i mpacts , h i ghest con-

ce ntrati ons are caused by emi s s i o n s  from the m i ne vent.  I mpacts from the 

turbi ne/bo i l er/thermal  ox i d i zer  comp l ex are negl i g i b l e .  H i ghest overa l l 

fac i l i ty i mpacts wi l l  occur i n  e i ther of two cases :  1 )  when the wi nd b l ows 

away from the Roan C l i ffs and the mi ne vent p l ume d i spe rses  i n  the d i rect i on 

of the reto rti ng fac i l i ty or  2 )  when the p l ume i mpacts the face of the Roan 

C l i ff above the mi ne vent . * As shown i n  Tab l e 5-6 , the max i mum predi cted 24 

ho ur S02 i mpact i n  both of  these cases  i s  58 �g/m3 . The predi cted 24 hour S02 

concentrati ons fal l be l ow the a l l owab l e  91  �g/m3 Fede ral amb i e nt i ncrement 

standard . 

When the maxi mum 24 hour S02 i mpacts are added to the 16 �g/m3 backgro und S02 

l eve l , the re s u l tant amb i ent l eve l s are we l l  be l ow the app l i cabl e Fede ral 

amb i ent standard ( 365  �g/m3 ) .  S i m i l ar l y ,  the max imum three hour S02 i mpact of  

277  �g/m3 ( as soci ated wi th p l ume i mpact) i s  l es s  than the  a l l owab l e  i ncrement 

under the Federa l i ncreme nta l amb i ent standards ( 512 �g/m3 ) .  When thi s i mpact 

i s  added to the 16 �g/m3 backgro und S02 l eve l , the res u l tant amb i ent concen-

trat i on i s  sti l l  we l l  be l ow the Federal ambi ent three hour standard ( 1300 

The neare st Federa l C l as s  I area i s  the F l at Tops Wi l derne s s  Area , 35  m i l es to 

the northest . The mode l i ng predi cts that p roposed sca l e up of  the Anv i l 

Poi nts fac i l i ty wou l d  not present s i gn i f i cant deteri orat i o n  of  the a i r qua l i ty 

* Al though extended p l ume i mpacts on  the Roan C l i ffs over a 24 hour per i o d  
i s  u n l i ke l y ,  thi s was assumed i n  the mode l i ng as  a worst-case  a s s umpt i o n .  
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i n  the Fl at  To ps a rea . EPA h a s  s tated tha t  p re l i m i n a ry analyses  i ndi cate that 

de ve l o pment o f  a 200 , 000-400 , 000 ba rre l per day i n dus try co u l d cons ume the 

Cl a s s  I i n cremen t at  Fl a t  Tops . ( Thoem et a l , 1980 ) .  Thi s predi cti on i s  

s u rro unded by controve rsy between mode l l i ng experts . 

I n  s umma ry ,  the proposed faci l i ty i s  pred i cted to comp l y  wi th a l l  Federal 

amb i ent a i r q ual i ty s tandards , i ncl u d i ng PSD s tanda rds , and wi th a l l 

Co l orado amb i en t  s tanda rds . * 

5 . 2 . 3 An v i l Po i nts Res e a rch and Devel opment Program fo r Ai r Pol l uti on 

As p a rt of the e n v i ronmenta l research and deve l opmen t  program as soci ated wi th 

the An v i l Po i n ts ful l - s ca l e  modu l e ,  p rog rams wi l l  be set up to accurate l y  

characteri ze a i r  emi s s i ons , a n d  to tes t  emi s s i on con tro l techn i q ues . I n  

genera l , th i s  p l an wi l l  i n vol ve mon i tori ng  the s tack gas from the turb i ne/ 

b o i l e r/therma l o x i di zer comp l ex fo r the regu l a ted pol l u tants , eva l uati ng  

baghouse  perfo rmance , and s amp l i ng the  m i ne exh a u s t  ven t .  I n  addi ti on , the 

perfo rmance o f  the water was h / hydrocarbon reco very proces s  and the stretfo rd 

un i t  wi l l  be e v a l uated . 

* The Cl ean Ai r Act Amendments o f  1977 gave EPA the autho ri ty to 
i s s ue new re g u l ati ons contro l l i ng ai r p o l l uti on from s tati onary s o u rces . 
One s u ch reg u l ati o n  i s  the Preven t i o n  of Si g n i fi cant Deteri o rati on ( PS D )  
p rovi s i on , contro l l i ng amb i ent a i r  q u a l i ty degradati on i n  cl ean ai r 
areas s u ch as  the An v i l Po i nts area . Ce rta i n  s o u rces are not s ubject to 
PSD rev i ew fo r certa i n  po l l utants p ri o r  to faci l i ty cons tructi on . The 
An v i l Po i nts faci l i ty q ua l i fi es as s u ch a s o u rce s i nce i ts tota l a l l owab l e 
SO and  TSP emi s s i ons are each bel ow the d i mi n i mus l evel  req u i ri n g pre­
cohs tructi on rev i ew .  Co nsequentl y ,  amb i ent TSP and SO ? i mpact analys i s  
fo r the An v i l  Po i nts fac i l i ty wi th res pect to Fede ra l dnd State Standards 
i s  p resented for comparati ve p u rposes on l y .  DE I and EPA have a greed to 
di s conti n ue rev i ew o f  the pe rmi t unti l the time that DE I i s  a s s u red that 
it wi l l  be a b l e to b u i 1 d  the p roposed modu l e .  That deci s i on depends on 
comp l eti on o f  the NEPA p roces s and a commi tment from DOE to make the 
An yi l Po i n ts faci l i ty av ai l ab l e to DE I fo r cons tructi on and operati on of 
a mod ul e .  
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5 . 2 . 4 Summary of  M i t i gati ng Measu res  

Fugi t i ve dust  wi l l  be the  pr i mary ai r po l l utant associ ated wi th mi ne and 

retort faci l i ty construc t i o n  and operati o n .  T h e  other po l l utants , N O  and x 

S02 , are found i n  proce s s  gases and wi l l  be treated by gas c l eanup . Par­

ti cu l ates found i n  the se gases  a l so wi l l  be reduced by gas c l eanup . 

Fugi t i ve dust res u l t i ng from mi ne deve l opment ( b l asti ng , hau l i ng ,  etc . ) wi l l  

be contro l l ed at l eve l s  of  98 . 5% reducti on  by wet suppre s s i on and baff l ed 

settl i ng methods .  These contro l s a l so wi l l  be used  duri ng mi ne operat i o n .  A 

bagho use  wi l l  cover the pri mary crush i ng area , re s u l ti ng i n  a 99 percent 

contro l effi c i ency for fugi t i ve dust f rom the crusher .  

Veh i c l e  traffi c ,  and l and c l ear i ng for roads and  the  retort fac i l i ty s i te wi l l  

cause fugi ti ve dust  emi s s i ons duri ng fac i l i ty construct i o n .  A 1 though there 

are a number of ways of  m i ti gati ng thi s prob l em ,  l i m i ti ng vehi c l e  speed and 

wet suppress i on of  d i s tu rbed areas appear to be the most app l i cab l e . These 

techn i ques  shou l d  re s u l t i n  a 50% reduct i o n  i n  fug i t i ve dust l eve l s  duri ng 

cons truct i o n .  

F ugi t i ve dust caused by veh i c l e traffi c  a l so wi l l  be  a prob l em duri ng reto rt 

operat i o n .  Contro l s (wet s uppress i o n ,  speed l i m i t s )  duri ng th i s  phase are 

expected to produce 75% reduct i on , s i nce em i ss i ons wi l l  be fewe r and mo re 

manageab l e . Conveyors and transfe r  po i nts a l so p resent potenti a l  fugi t i ve 

dust prob l ems . Th i s wi l l  be m i t i gated by coveri ng o r  buryi ng a l l conveyors , 

and by coveri ng transfe r  po i nts wi th baghouses . 8agho use  effi c i ency i s  es-

ti mated to  be 99 percent . 
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P roduct gases pose part i c u l ate , NOx and S02 emi s s i ons  p rob l ems . NOx i n  the 

form of  NHa , wi l l  be reduced by 90 percent through a water was h  contro l  sys­

tem . S02 i n  the form of  H2S  wi l l  be  contro l l ed by 99 percent through a Stret­

ford s u l fur removal system . Part i c u l ates wi l l  be f i l tered through ESP ' s ,  and 

reduced 50% by the f i l te rs i n  the H2S and NHa removal  systems . 

5 . 3 IMPACTS ON WATER USE AND WATER  QUALITY 

5 . 3 . 1 Water Use  

5 . 3 . 1 . 1  Pri mary Water Use  

Most  of the  water req u i red for the  proposed Paraho project wi l l  be used  for 

consumption  by p l ant emp l oyees , hous i ng fac i l i ti e s , and to control  dust  from 

the retorted sha l e d i sposal  s i te .  Runoff from the retorted sha l e p i l e  wi l l  be 

he l d  i n  a rete nt i on  pond whi l e  i t  evaporates .  The proposed Paraho p roject 

shou l d  be a c l osed  system , and no return f l ow from the project i s  expected .  

Tab l e  5-7  shows cons umpti on  f i gures and water sources  associ ated d i rect l y  with  

the  Paraho project .  

The water req u i rements for  the  proposed Anv i l Poi nts fac i l i ty wi l l  be  fu l ­

f i l l ed pr imar i l y  by expandi ng the p re sent wate r system that s upp l i es Anv i l 

Poi nts from the nearby Co l orado R i ver .  Projecti ons a l s o  ca l l for the  pos s i b l e  

use  o f  6 . 0 afy o r  1 , 955 , 100 ga l l ons  from the spri ng- fed G l over Park Reservo i r ,  

wh i ch presently  has o n l y  2 . 0 acre - feet o r  651 , 700 ga l l ons  o f  s torage capac i ty .  

Expans i on p l ans , s ubject to  the a rchaeol ogi ca l  l i m i tati ons  ( see Sect i on 4 . 6 ) , 

are to deepen the G l over Park Rese rvo i r  u s i ng the muc k to e n l arge the e ncase­

ment dam . ( See  F i gure 3-2 ) .  

5-25 



DEI  has acqu i red water r i ghts to 1 . 0 cu  ft water/sec wh i ch i s  equi val ent to 

722 . 7 acre- feet or 1 , 187 , 950 , 795 gal l ons  of water from the Co l orado R i ver per 

year.  Th i s  amount wi l l  be more than adquate to accomodate the requi rements of  

the  modu l ar project and support fac i l i t i e s , even if  the  retort proce s s  and the 

G l over Park Reservoi r  cannot prov i de the projected amou nt of  water .  The 

proposed water usage for the Paraho fac i l i ty i s  based on  a moderate project i o n  

from p resent experi ence a t  Anvi l Po i nts . (The modu l ar project i s  a research 

and deve l opment project , and , as  such , i s  more l abor i ntens i ve per u n i t  of 

producti on  than commerc i a l  p l ants ) .  

5 . 3 . 1 . 2  Secondary Water Use  

I n  add i t i on to  the  ons i te water requ i rements of  122 afy or  39 , 753 , 700 gal l ons  

( 183 ac re- ft , or  59 , 630 , 550 gal l ons  over 1 . 5 years ) ,  the proposed p l ant wi l l  

cause the i nd i rect cons umpti on o f  300 afy or  97 , 755 , 000 gal l ons  (450 acre- ft 

or 146 , 632 , 500 ga l l ons  over 1 . 5 years ) .  Thus , the total water requ i rements of  

the  p roject are  esti mated to  be 422 afy or  137 , 507 , 600 gal l ons  ( 633  acre - ft or  

206 , 263 , 050 ga l l ons  over  1 . 5 years ) .  Cool i ng water for power generati o n  wi l l  

u se  136 afy o r  44 , 015 , 700 ga l l o ns  ( 204 acre- ft or 66 , 473 , 400 gal l ons  over 1 . 5 

years ) .  Ci ty serv i ce s  and offs i te hous i ng uses  wi l l  consti tute the rema i n i ng 

offs i te water requ i rements . 

Off- s i te water use  wi l l  i ncrease the sewage treatment l oad fo the C i ty of  

R i f l e .  I t  i s  expected that the new sewage treatme nt fac i l i ty ( schedu l ed  for 

operati on i n  l ate 1980 ) wi l l  accomodate the i ncreased l oad . 
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TABLE 5 - 7 

WATER SOURCES AND D IRECT CONSUMPTION DURING 

THE PROPOSED PARAHO PROJECT 

SOURCES 

Colorado River 

Retort Water Produced 

Glove r Park Res e rvo i r  (above mine) 

ACRE - FEET/YEAR 

104 

1 2  

6 

TOTAL . . . . . . . . . . . . . . . . . . . . . . . 1 2 2  

�---------------------------------------------------------------------------------.--
CONSUMPT I ON 

Hous ing Area 

P l ant Employees 

Reto rt Requirements 

Mine Empl oyees 

Mine Requi rement s 

Retort e d  Shal e  Di sposal 

ACRE -FEET/YEAR 

2 2  

4 0  

2 

4 

2 

5 2 

TOTAL . . . . . . . . . . . . . . . . . . . . . . . 1 2 2  

RETURN FLOW o 

SOURCE : DE I  Est imates 
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I n  addi t i o n , i ncreased wate r use wi l l  i mpact the total d i s s o l ved s o l i ds (TOS ) 

l eve l s i n  the Co l o rado R i ver .  Exact TOS l oadi ng i s  not known ; howeve r ,  it  i s  

expected that the R i f l e sewage treatment fac i l i ty can hand l e the prob l em .  

5 . 3 . 2 Potent i a l  Wate r Qua l i ty Impacts and As soci ated M i t i gati ng Meas ures 

5 . 3 . 2 . 1 Impacts from Construct ion  

Sedi ment runoff wi l l  occur duri ng constructi on of  the  modu l ar retort and 

suppo rt fac i l i t i e s , the constructi on/expans i on of  acces s roads , and the prep­

arati o n  of reto rted s ha l e d i sposal  s i te s .  Th i s sed i ment runoff may affect the 

water qual i ty duri ng the 18 month construct i on phas e .  Based on  the Gottscha l k 

equat i o n , the mean annual  sed iment producti on  rate fo r the Un i ted States i s  

200 to 4000 tons/sq m i /yr ( F ranz i z i  and L i ns l ey ,  1972 ) .  I f  the s o i l i s  un­

cove red , th i s  range can i nc rease by a factor of  20 . A maxi mum o f  0 . 1 sq  mi  

(65 acre s )  o f  l and wi l l  be d i sturbed duri ng the 1 . 5 year construct i o n  peri od 

at Anv i l Po i nts . Accord i ng l y , sed i me nt runoff cou l d  range from 600 to 80 , 000  

to ns du r i ng th i s pe r i od . Actual  runoff i nto the Co l o rado R i ver  shou l d be at 

the l ower end of that scal e ,  due to the roc ky terra i n  of the s i te ,  and the 

re l at i ve l y  l ong d i stance over f l at terra i n to the ri ver ( about 1 . 5 mi l es ) .  

Based upon the sed iment producti o n  rates o f  bas i ns w ith  s i m i l ar topography and 

so i l  characte ri sti cs , the sedi ment l oad of the Co l o rado R i ve r  bas i n  around 

Anv i l Po i nts i s  esti mated at approxi mate l y  200 tons/sq  m i /yr .  The genera l  

drai nage area  i n  the v i c i n i ty of  the s i te i s  7 , 400 sq  m i  ( 00 1 , 1974 ) . Thus , 

i n  the v i c i n i ty of the s i te ,  the Co l orado R i ve r  cou l d rece i ve up to 1 . 5 m i l ­

l i on  tons/yr of  sed iment l oad i ng .  The potenti a l  sed i ment runoff of  600 to 
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80 , 000 tons duri ng the 18 month cons tructi on peri od for the modu l ar project i s  

app roxi mate l y  s i x  percent (worst-case )  o f  the sed i me nt l oad i ng generated i n  

the general drai nage area o f  the s i te over the course o f  a year.  

Overal l ,  potenti a l wate r qual i ty i mpact of  fac i l i ty constructi on wi l l  be 

m i ti gated substant i a l l y  by convent i onal  runoff contro l meas ure s ; preventi ng  

the  generat i o n  and transport of  sed i ment to  downstream area s .  Structures , 

w i th o r  wi thout vegetat i o n , wi l l  be dev i sed to reduce o r  prevent exces s i ve 

e ro s i on and even to i nduce sedi ment depos i ti on , by p reventi ng runoff water 

from reachi ng e ro s i ve or  transport ve l oc i ti es (Vi rg i n i a So i l  Comm i s s i on , 

1974 ) . S uch  structures i nte rcept ,  d i vert , and d i s s i pate the energy o f  the 

runoff , reduce hydrau l i c gradi ents , p revent concentrat i o n  of f l ows , retard and 

fi l te r  runoff , and conta i n  concentrated f l ows i n  non-erodi b l e  channe l s .  

D i ve rs i o n  structures used to p revent sed i me nt runoff i nc l ude : d i kes  and 

d i tches , waterways , l eve l  spreade rs , down-drai ns , c hec k dams o r  f l ow barri e rs , 

f i l ter  berms and i n l ets . Grade stab i l i zati on structure s a l so may be emp l oyed .  

Approxi mate l y  50% of  construct i on- re l ated sedi ment runoff c a n  be contro l l ed .  

Duri ng constructi on of  the Anv i l  Po i nts fac i l i ty ,  i t  i s  expected that o ne o r  

mo re o f  these  meas ures wi l l  b e  used  to contro l potenti a l  sedi ment runoff .  

There fo re , the potent i a l  sed ime nt l oad to waterways generated duri ng construc­

ti on  wi l l  be reduced . 

5 . 3 . 2 . 2 Impacts from Operati on 

Retort p roce s s  water i s  the maj or  potenti al source of  water qua l i ty degrada­

ti on  re l ated to operati o n  of the p roposed modu l ar p roject .  The on ly other 
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potenti a l  waste stream affect i ng water qual i ty may be  the effl uents generated 

by gas c l eanup operati ons ; c h i e f l y  the ammon i a  removal  system. The effl uent 

stream from the Stretford sys tem ( s u l fur removal ) contai ns  byp roduct sa l ts , 

s uch  as  sodi um th i o s u l fate , sodi um thi ocyanate ( i n  some cases ) ,  and traces of  

vanad i um sal ts , and must  be treated pr ior  to  d i scharge . Four a l ternate 

methods to handl e Stretford effl uents are :  evaporat i on o r  spray dryi ng , 

b i o l ogi cal  degradat i o n ; ox i dat i o n  combu sti on ; and reduct i ve i nc i nerati o n .  The 

reducti ve i nc i nerat i o n  proces s produces no effl uent d i scharge because a l l 

products from thi s step are recyc l ed .  D E I  has not yet determi ned wh i ch treat­

ment wi l l  be used .  

Two operat ions  to  remove ammo n i a  have been  proposed . O ne wo u l d  use  a quench 

or  water wash  system , wh i ch removes ammon i a from the product gas by di rect 

wate r contact .  The  second opti on  wou l d remove ammo n i a  duri ng recovery of 

add i t i ona l  hydrocarbons  v i a gas cool i ng ,  compres s i o n , and phase separat i o n .  

U nde r e i ther opti on , the water streams may b e  hand l ed a s  a was tewater ( the gas 

may proceed to s u l fur recovery) . I n  th i s  case , i t  may be d i scharged i nto the 

spent s ha l e d i spo sa l  area ( i f  feas i b l e  and acceptab l e ,  or s ubjected to further 

treatment before d i scharge . The best method of  ammo n i a  removal  at the Paraho 

fac i l i ty wi l l  be i nvesti gated dur i ng Phase I of  the project.  In  a l l cases , 

exi sti ng opti ons  are techn i ca l l y  and econom ica l ly  feas i b l e ,  and can ensure 

mi n i mum i mpact to water qual i ty as we l l  as comp l i ance w i th a l l app l i cab l e a i r  

and wate r perm i t s .  

For each raw ton of  o i l s ha l e p rocessed , 0 . 6  to 1 . 5 gal  waste water wi l l  be 

generated .  At thi s rate , i f  the raw sha l e feed rate reac hes 7 , 560 tons/day 

( max i mum producti o n ) , 11 , 340 gal /day o f  process  water d i scharge wi l l  be gen-
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e rated . The l argest  eff l uent wi l l  be generated by the retort . Mos t  of  the 

p rocess  wate r ,  a l ong with wate r pumped  from the Co l o rado R i ve r , wi l l  be used 

for temperature contro l , compacti on , and dust contro l duri ng the d i sposa l  of  

raw and retorted s ha l e .  

Labo ratory anal ys i s  data o n  p roces s water samp l e s from o i l s to rage tan ks and 

recyc l e  gas l i nes  i n  the semiwo rks p l ant are s ummari zed in Tab l es 5-8 and 5-9 .  

The ana l yses  s how that p rocess  water i s  characteri zed by re l ati ve l y  h i g h  

ammon i um ,  s u l fate , n i trate , a n d  ch l or i de concentrati ons . 

The retorted s ha l e d i sposa l  s i te at Ba l zac Gu l ch wi l l  m i ti gate adverse water 

qual i ty i mpacts of  fac i l i ty operat i o n s .  The p roposed p l an fo r retorted s ha l e  

d i sposa l  i s  to u s e  a n  i mpervi ous  c ross-va l l ey dam and a n  i mperv i ous  l i n i ng i n  

the va l l ey di sposal  area ( see F i gure 5- 2 ) . The d i sposal  s i te ,  dam , and l i n i ng 

wi l l  be  constructed from compacted reto rted sha l e ,  and v i rtua l l y  a l l l eachates 

from the d i spo sa l  p i l e  wi l l  be prevented from reachi ng groundwaters . Surface 

runoff , wh i ch m i ght otherwi se contami nate s u rface waters i n  the area , wi l l  be 

captured.  The sma l l stream that f l ows i nte rmi ttent l y  through Bal zac Gu l ch  

wi l l  be d i verted. 

The Woodwa rd- C l yde cons u l tant group conducted l aboratory and f i e l d  tests to 

determ i ne the phys i ca l  and c hem i ca l  propert i e s  of  retorted s ha l e  (Woodward­

C l yde , 1976 ) .  Compacti on , permeab i l i ty ,  and l eachi ng/effl uent s tud i e s  o n  

retorted s ha l e  from the exi sti ng p i l ot and semiwo rks p l ants were eval utated to 

determi ne the feas i b i l i ty of the proposed d i sposal  scheme . 
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TABLE 5 - 8 

PARAHO P ROCESS WATER SAMPLES 

LOCAT ION : St orage Tan k Rundown Tank 

DATE : 3 / 1 2 / 7 5  8 / 2 5 / 75 

ANALYT I CAL LAB : RMT Gul f  

CATIONS 

Aluminum 4 . 6  2 . 4 
Anunonium 8 3 0  4 0 8 0 0  
Ant imony < 0 . 9  
Ars enic <0 . 005 
Barium < 3  
Boron 1 0  1 . 2  
Cadmium <0 . 005 < 0 . 9  
Calcium 1 00 1 8  
Chromium 0 . 3  
Cobalt 0 . 1 5 
Copper 0 . 04 9 
Iron 2 . 2  9 
Lead 0 . 3 3 3 
Lithium <2 
Magn e sium 2 0 0  3 0  
Mangane s e  1 . 2  
Mercury <0 . 06 <0 . 0 0 0 1  
Mo l ybdenum 0 . 4 3 <0 . 2  
Nicke l 0 . 2  
Pot as s ium 1 8  3 
S i l i con 3 . 5  3 
S i lver 0 . 6  
Sodium 1 4 0  3 0  
St ront ium 0 . 6  
Tin <0 . 3  
Titanium <0 . 2  
Vanadi um <0 . 3  
Z inc 1 . 2  

ANIONS 

Chloride 1 5 5 0  70000 
Cyanide <0 . 00 1  <0 . 1  
F luoride 1 9  5 
Nitrat e 2 5 70 

* A l l  concent rat i ons are in p arts per mi l l i on (ppm) . 
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TAB LE 5 - 8 (Cont i nued )  

LOCAT I ON : 

DATE : 

ANALYT I CAL LAB :  

N it r i t e  
Phosphat e 
Sul fat e 
Sul fide 

M I S C E L LANEOUS 

Ash 
Bio I . Oxygen Demand 
Chern . Oxygen Demand 
Conduct iv ity , M mho/ em 
Kj e l dahl N i t roge n  
O i l  and G r e a s e  
pH , unit s 
Pheno l 
Pheno lpht ha l e in 

Alkal inity (CaC03 ) 
Thresho l d  Odor 

- 3  
Numb e r ,  un it s x 1 0  

Tot al Alka l in it y  
(CaC03 ) 

Total D i s s . So l i d s  
T o t a l  Organic Carbon 
Total Sus . So l i d s  
Tot a l  Vo l at i l e  So l id s  
Turb i dity , JTU 

SOURCE : DE I 

S t o r age Tank 

3/ 1 2 / 7 5 

RMf 

3 3  
2 1 0  
<0 . 00 1  

> 5 0 0 0  
· 3 2 0 0 0  

6 1 0 0  
900 

8 . 6  
1 9  

5 9 0 0  

2 3 00 0  
1 06 0  

1 1  
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Run down Tank 

8 / 2 5 / 7 5  

Gu l f  

0 . 3  
<1 . 5  

5 5 0 0  
<0 . 5  

3 0 0  

8 6 4 0 0  
1 2 0000 

3 3 6 0 0  
964 

8 . 4  
8 . 7  

6 2 0  

1 0 - 2 0  

3 5 2 0 0  

1 6 0 0 0 0  
1 93 0 0  

7 0  
1 5 9 7 0 0  

4 0  
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I 
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SAMP LE : 

DATE : 

pH 
Tot al Vo l .  Sol ids , Wt% 
Ash , Wt% 
E l emental 

Total C,  Wt% 
Tot al H ,  Wt % 
Tota l N ,  Wt% 

Min CO
2

, Wt % 

NH3 , Wt% 

H
2

S ,  Wt% 

Mo l rat io (NH3 -N/MinC)
b/ 

Compo s it ion , Wt% 
NH

4
HC03 

(NH
4

) 2 s 

Solub l e  O i l  
c/ 

Waterd/ 

TOTAL 
- ---

TABLE 5 - 9 

PROCESS WATER ANALYSES 

Gas Condens at ion 

Dist ributor Lines 
Top t.1id . 

1 1 - 1 0-75 1 1 - 1 0 -75 

9 . 3 9 . 1  
0 . 70 6 . 67 
0 . 0 1 0 . 04 

1 .  48 3 . 09 
1 0 . 85 1 0 . 5 2  

1 . 09 2 . 0 1 
1 .  93 1 . 55 

1 .  5 2  1 .  05 

0 . 0001 0 . 0002 

1 . 49 1 .  28 

5 . 3 4 . 0  

0 . 0  0 . 0  

1 . 2  3 . 3 

93 . 4  88 . 8  

-- --

99 . 9  96 . 1  

a/ Rundown from on - l ine bottom gas coo l e r  

Tank 5 2 2
a/ 

- - - -

3 -3 -76 

1 . 0 1  
1 1 . 02 

0 . 97 
0 . 82 

0 . 63 

0 . 02 

1 . 45 

1 . 8  

Trace 

0 . 9  

96 . 8  

--

99 . 5  

b/ Dete rmined from NH3 and min C02 dat a .  (NH3 -N/Min C02 = 1 . 0  for NH4HC03) 
c/ Determined from cal cul ated org C Val ue . 
d/ Determined from total H- other H .  

SOURCE : DE I 
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A l arge f i e l d compacti on te st  secti on  us i ng about 14 , 000 cu  yd of  retorted 

shal e from the semiworks p l ant was conducted at Anv i l Po i nts . Heavy s heeps­

foot , rubber ti re rol l e rs , v i bratory ro l l e rs , and tracto rs were used on  re­

torted s ha l e  l ayers of  varyi ng th i c kness . It  was found that reto rted s ha l e 

can be compacted to a dry dens i ty of  up to 100 l b/ft3 . 

Two l arge i nf i l trati o n  ponds , l i ned  wi th compacted retorted sha l e ,  we re con­

structed  for the permeab i l i ty study .  In  the f i rs t  pond , the l i n i ng mate ri a l s  

were p l aced wi th h i gh l y  compacted materi a l s to repres ent an i mperv i ous  dam 

condi t i o n  and an i mperv i ous  l i n i ng condi ti o n .  The second pond was constructed 

wi th l es s  compacted mate ri a l s  to rep resent a mai n d i sposal  p i l e  condi t i o n .  

The f i rst  tes t  pond s howed a permeab i l i ty rate of  about 1 . 0 ft/yr o r  l es s .  I n  

the l oo s e l y  compacted second tes t  pond , the range was 1 . 0 t o  1000 ft/yr .  When 

the permeab i l i ty effl uent l i qu i d  was reci rc u l ated , the permeab i l i ty rates we re 

reduced to as l ow as 3 . 0  ft/yr.  Another permeab i l i ty tes t  showed that v i r­

tual l y  100 percent o f  the 4 , 600 ga l l ons  of water sprayed on a tes t  pond 

( s i mu l at i ng a two i nc h  rai n i n  30 m i nute s )  was abs o rbed by the retorted sha l e .  

O n l y  1 . 85 ga l l ons , o r  0 . 4 percent , pe rmeated through the mas s .  

Chemi ca l  tes ts were conducted o n  s tandard l eachates from the reto rted s ha l e 

and eff l uent l i qu i ds from the permeab i l i ty tests . These tests i nd i cate a 

concentrati o n  o f  tota l d i s so l ve s o l i ds on  the o rder o f  o n l y  1 . 4 percent by 

wei ght , wi th the pri nc ipa l  components bei ng potas s i um c h l ori de ,  sodi um s u l ­

fate , ca l c i um s u l fate , and ca l c i um carbonate . The tota l d i s s o l ved s o l i d  

concentrat i ons  are not cons i de red h i gh ; s o i l s  conta i n i ng three to four percent 

d i s so l vab l e  s o l i ds are s u i tab l e for i mperv i ous  earth dam constructi o n .  The 
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res u l ts o f  c hem i ca l  tests on  e ffl uent l i qu i ds are shown i n  Append ix  B ,  Tab l e  

B - 1 .  

The res u l ts o f  s hear strength studi es s howed that t h e  h i gh strength o f  re­

to rted sha l e  wi l l  a l l ow h i gh c ross-va l l ey dams to be constructed on re l at i ve l y  

steep s l opes . T i me a l so i ncreases the retorted sha l e s trength . The down­

stream face of the dam can be constructed with  retorted sha l e treated w i th 

cement for a norma l th i c kne s s  of  about three feet ; thus downstream face ero­

s i on wou l d  be contro l l ed .  

E vapo rat i o n  and i nfi l trat i o n  characteri sti cs o f  the Ba l zac G u l ch d i sposal  s i te 

al l ow i t  to be c l as s i f i e d  as  a no d i scharge system , exempt from the Nat i onal  

Po l l ut i o n  D i scharge E l i m i nat i on System ( NPDES)  perm i t  requ i rements purs uant to 

Secti on  402 of the Federal Water  Po l l uti on Contro l Act. To qual i fy as a no 

d i scharge system , evaporat i on from the area must exceed the prec i p i tati on rate 

by at l east 20 i nches . The s um of the natura l evaporati o n  rate at Anv i l 

Po i nts ( 60-72 i n/yr) , the evapo rat i on caused by contact wi th the hot reto rted 

sha l e ( 200° F ) , and the i nf i l trat i o n  rate from the ho l d i ng pond ( 12 i n/yr)  

exceeds the  s i te ' s  prec i p i tat i on ( 20 i n/yr)  by mo re than 20  i nches ; thus , the 

Ba l zac G u l ch  d i spos a l  s i te wi l l  not requ i re an NPDES perm i t .  D E I  may app l y  

fo r a State " no d i scharge" perm i t .  

It  i s  poss i b l e ,  a l though u n l i ke l y ,  that seepage from the d i sposa l  s i te may 

co ntam i nate groundwate r i n  the area.  Ba l zac Gu l ch  stands on the Wasatch 

Fo rmat i on , a pr imari l y  sandstone and c l ay bed format i o n .  A l though n o  aqu i fers 

have been characte ri zed under Ba l zac G u l c h ,  it i s  p robab l e  that s i gn i f i cant 

amounts of  wate r are i mbedded i n  sandstone , but  are not i n  the form of  an 

aqu i fer  or wate r tab l e .  
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Neverthe l ess , the Woodward-C l yde cons u l tant group wi l l  conduct a groundwater  

qual i ty mon i tori ng study for the  area duri ng Phase  I o f  the  p roposed p roject .  

The spec i f i c  l ocat i o n  of  the di sposal  s i te wi th i n  the Gu l ch wi l l  depe nd , to a 

l arge extent , on  the f i ndi ngs o f  that study .  

The res u l ts o f  a two year ground water mon i tori ng p rogram conducted duri ng the 

operat i o n  of  the semiwo rks p l ant are s hown i n  Tab l e  5-10 . Quarter ly  samp l es 

were taken from the catchment pond be l ow the exi st i ng d i spo sa l  s i te ,  a we l l 

above the s i te ,  and two we l l s  be l ow the s i te ( see F i gure 5- 3 ) .  Impacts o f  the 

exi sti ng operat i o n  on gro undwate r  are d i ffi c u l t to assess  from those  data .  No 

base l i ne data exi s t  for the wate r qual i ty of  two o f  the we l l s  be l ow the d i s­

posal s i te .  F u rthermore , several  parameters i n  the we l l above the exi sti ng 

d i sposa l  s i te (wh i ch are i nvu l nerab l e to operati o n - re l ated i mpact s )  have a 

greate r concentrat i o n  than tho se of  the other we l l s  and the catchment pond . 

H i gh i on concentrati ons  of  Na , C l , K ,  Ca , 5 04 T05 , and COO i n  the pond wou l d  

i ndi cate groundwater contam i nat i o n  i n  the we l l s ;  howeve r ,  th i s  cannot be 

proven , s i nce no base l i ne data are avai l ab l e .  

I n  s ummary , p roper constructi o n  and contro l meas u res  i n  the sha l e d i sposal  

s i te shou l d serve to make it  a no di scharge system wi th mi n i ma l  potenti a l  

water qual i ty i mpacts . Opti mum des i gn a n d  l ocati on  of the sha l e  di spos a l  s i te 

encasement area wi l l  be dete rm i ned duri ng Phase I of  the project .  

5 . 3 . 2 . 3  Summary of  M i t igati ng Measures 

An est i mated 11 , 340 gal /day of  p rocess  waste water wi l l  be generated by the 

scal e-up reto rt fac i l i ty .  Thi s water ,  contai n i ng sa l ts and chemi ca l  by-
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TABLE 5- 1 0  

1< 
WATER QUAL ITY HON ITORING DURI NG OPERAT I ON OF E X I ST ING FAC I L ITY 

PARAMETER POND WE LL 1 WELL 3 WE L L  4 

Na 2 4 9  2 2 1  3 9 7  6 3 8  

K 24 . 1  7 . 7  2 1 .  8 2 2 . 8  

Ca 7 2  1 64 1 8 6  2 7 6  

Mg 6 3  1 00 94 1 4 5  

A 1  0 . 5  1 . 1  0 . 9  0 . 4  

Fe 0 . 3  1 . 1  0 . 7  1 . 7  

Zn . 04 0 . 1  . 04 . 04 

C 1 1 76 9 4 1  4 9  

S04 6 3 3  7 5 0  1 3 9 2  2 0 00 

O i l  and Grease NO 
* *  1 . 3  NO NO 

T . D . S .  1 3 2 0  1 79 2  2 3 3 5  3644 

T . S . S  2 7  5 8  3 9  8 2  

Al kal in i t y  1 4 0  4 5 9  3 5 7  5 2 2  

C d  NO NO NO . 0 02  

Cu . 0 2 . 0 2 . 0 2 . 04 

Pb NO NO . 0 1 4  . 0 1 6  

Mg . 0 03 NO NO . 0 003 

F 2 . 7  1 . 0  1 . 6 1 . 2  

Cyan i de NO NO NO NO 

Sul f i de NO NO NO NO 

Phosphat e . 03 NO . 0 3 . 04 

S i l i ca 4 . 4  7 . 4  6 . 5  1 0 . 6  

TKN 1 2 . 6  0 . 8  1 . 2  2 . 5  

COD 1 0 3  7 2 1  8 0  

Pheno l s  NO <. 0 0 1  . 004 . 0 08 

pH 7 . 6  7 . 3  7 . 2 7 . 2 

B . 2  . 03 . 6  . 3 1 

Mo NO NO NO NO 

Ars eni c  . 04 0  . 00 3  . 0 0 6  . 0 1 2  

' *Dat a rep re s ents med i an v a l ue o f  samp l e  measurements . Concentrat ions are in 
parts per mi l l ion (ppm) . 

* *Not Det e ct e d  5 -3 9  SOURCE : DE I laborat o ry dat a 



products , i s  pri mari l y  used  for ammo n i a  and s u l fur gas c l eanup . Th i s effl uent 

wi l l  present the greate st water q ua l i ty i mpact . Water wi l l  be d i sposed i n  a 

spec i a l l y  p repared  pon d ,  l i ned  wi th i mperv i ous  compacted shal e .  P roce s s  waste 

water a l so wi l l  be used for dust contro l on  the spent s ha l e d i spo sal  p i l e .  

Runoff from the p i l e  wi l l  be contai ned i n  a spec i a l  catchment pond ; runoff 

underneath the p i l e  wi l l  be caught by a cu l vert.  The d i sposal  s i te ,  as  we l l  

as  the fac i l i ty i tse l f ,  i s  not expected to produce any return water f l ow. I n  

addi ti o n , total wate r use  wi l l  b e  reduced by the maxi mum feas i b l e  recyc l i ng .  

Wate r requ i rements other than proce ss  was te wate r ( sani tary needs , etc . ) wi l l  

be treated i n  four  or  f i ve spec i a l pac kaged d i sposal  p l ants purchased by D E I . 

Sed i me nt l oadi ng  i nto the Co l o rado may affect water qual i ty du ri ng the con­

s truct i o n  phas e .  Th i s wi l l  b e  contro l l ed by approx i mate l y  50% through runoff 

co ntro l meas ures s uch  as  d i tches , grade stab i l i zat i on structures , and f l ow 

barr i e rs .  Actual dete rmi nat i o n  of  de s i gn ,  and contro l dec i s i ons wi l l  be made 

duri ng the deta i l ed des i gn phas e .  

Secondary wate r i mpacts ( off- s i te wate r u s e )  wi l l  b e  m i t i gated by new sewage 

and water treatment p l ants schedu l ed to be operati onal  by l ate 1980 . 

5 . 4 ECOLOG I CAL IMPACTS 

5 . 4 . 1 Vegatati on  Impacts 

Mos t  of the eco l ogi cal  i mpacts o f  the proposed acti on probab l y  wi l l  occur 

duri ng the 18 month construc t ion  per i o d .  Eco l ogi ca l  i mpacts duri ng operati on  
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of  the fac i l i ty pri mari l y  wi l l  i nv o l ve the d i sposal  of  reto rted sha l e i nto 

Ba l zac Gu l ch .  The tota l area d i sturbed by construct i on  and operati on  i s  

expected to be confi ned to 6 5  acres wi t h i n the D E I  l ease  tract , a s  i s  s hown i n  

Tab l e  5-11 .  

I n  genera l , vegetat i on d i sturbance wi l l  i ncrease the s uscept i b i l i ty of  s o i l to 

wi nd or water eros i on ;  and therefo re decrease the chance of succe s s f u l  re­

estab l i s hment of stab l e  commu n i t i e s .  The l ong-te rm stab i l i ty and producti v i ty 

of  d i sturbed areas sho u l d be  reestab l i s hed by m i n i m i z i ng so i l  eros i on through 

correct contai nment and compacti on ,  and by reseedi ng the d i sposa l  area as  soon 

as pos s i b l e .  DE I  i s  commi tted by the i r  l ease  to m i t i gati ng these i mpacts . 

F i nal des i gn p l ans wi l l  be formul ated i n  Phase I I - deta i l ed des i gn .  P l ans  wi l l  

be based o n  fi ndi ngs of  DOE , EPA , and pri vate l y  funded research on  spent s ha l e 

vegetat i o n .  

To ensure restorat i o n , a l l d i s turbed areas wi l l  b e  re seeded wi th o n e  o r  more 

vegetati o n  speci es  deve l oped i n  the revegetati on  research be i ng conducted for 

the Ca-Cb , Ua-Ub , and the Paraho projects . At th i s  t i me p l ans for vegetati ng 

the spent s ha l e p i l e  have not been f i nal i zed .  P l ans wi l l  be f i na l i zed dur i ng 

the deta i l ed de s i gn  phase o f  the p roject , ta ki ng i nto account res u l ts o f  

recent and ongo i ng spent sha l e vegetati on experi ments . Long-term s uccess  i n  

e stab l i s h i ng and mai ntai n i ng a s tab l e  ecosystem o n  spent sha l e  i s  s t i l l  un­

certai n ;  however ,  s hort-term s ucce s s  has been demons trated on  several fi e l d  

p l ots . Once deta i l des i gns are prepared , they wi l l  be asses sed i n  a s upp l e­

me ntal E I S .  
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TABLE 5- 1 1 

EST IMATED LAND AREA D ISTURBED BY P ROPOSED ACTION 

FAC I LITY 

Was t e  Di spo sal S it e  

Acc e s s  Road t o  Bal zac Gul ch 

Expans ion of Exist ing Roads 

Wat e r  and Product ion Lines 

Ret ort Site 

Soil Core Ho l e s  

Belt Conveying Sys t em 

Mine Expansion 

Add it ional Power Lines 

TOTAL 

SOURCE : DE I .  

5 -4 3  

SURFACE ACREAGE 

30 
1 0 . 5  

8 

1 0  

5 
0 . 5  

64 . 0  



Co l o rado State Un i vers i ty i s  studyi ng probl ems of vegetat i ng U . s .  B u reau 

of Mi nes ( USBM) retorted sha l e  at te st p l ots constructed i n  northwestern 

Co l orado . The spent shal e produced by the USBM retort process  i s  s i m i l ar to 

Paraho d i rect mode spent shal e so  that the res u l ts shou l d  be d i rect ly  ap­

p l i cab l e .  Expe ri ments were conducted at both l ow- e l evat i o n  ( 5 , 700 ft) and 

h i gh- e l evat i on ( 7 , 200 ft) s i te s .  Three separate spent sha l e  treatments were 

i nvesti gated at each test  s i te ,  wh i ch are : 1) l eachi ng the spent sha l e at the 

l ow- e l evat i on s i te wi th a 100 cm l ayer of water i n  spri ng , and at the h i gh­

e l evati on s i te wi th a 50 cm l ayer of  water i n  fa l l ;  then cove ri ng both s i tes 

wi th a 100 cm l ayer the fo l l owi ng spri ngs , another 100 cm l ayer of water i n  

fa l l , 100 cm l ayer o f  water the fo l l owi ng spri ng , and another 100 cm l ayer the 

spri ng of  the next yea r ;  2 )  coveri ng l eached spent s ha l e wi th 15 cm of so i l ; 

and 3 )  coveri ng u n l eached spent s ha l e with  60 cm of  so i l .  A so i l control p l ot 

a l so was constructed .  

The  Department of Energy currently  i s  sponsori ng stud i e s  on  the  prob l ems of  

vegetati ng spent  s ha l e  d i sposal  s i tes . One  study i s  be i ng conducted by Co l o­

rado State Un i vers i ty us i ng spent sha l e from the Anv i l Po i nts fac i l i ty .  The 

overa l l objecti ve of  the proj ect i s  to study the effect of  seed i ng techn i ques , 

spec i e s  m i xtu res , ferti l i zers , ecotypes , i mproved p l ant materi a l s ,  mychorri zal  

fungi , and so i l mi croorgani sms on  the i n i t i a l and f i nal  stages of  rec l amat i o n  

obta i ned through seedi ng , a n d  s ubsequent success i on on  d i s turbed o i l s ha l e  

l and ( CSU , 1979 ) .  Vegetat i on i s  be i ng attempted on s i x  test p l ots and one 

contro l p l ot .  Each p l ot d i ffers accordi ng to amount of  topso i l ,  amount of  

f i ne and coarse grave l , amount and  degree of  compact i on of  retorted sha l e ,  and 

the amount of s ubstrata under the compacted retorted sha l e .  Te ntati ve con­

c l u s i ons from the proj ect s uggest  that between two and three feet of topso i l 
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TABLE  5- 12 

SALT TOLERANT P LANT S P E C I E S  O F  THE O I L  SHALE REGION  

I .  SHRUBS I I .  GRASSES 

Common Names Sc i e nti f i c Names Common Names Sc i e nti f i c  Names 

Fri nged s agebrush  
Bud sage 
B l ac k  sagebru s h  
*B i g  sagebrus h 
**Fourwi ng sa l tbu s h  
Shadsca l e 
Mat sa l tbu s h  
Cuneate sal tbush  
Gardner s a l tb u s h  
**Sp read i ng rabb i tbrus h 
**Rubber rabbi tbrush  
**Greene l s  rabb i tbrush  
**Doug l as rabb i tbrus h 
**Wi nterfat rabb i trbu s h  
Spi ne l es s  hops age 
Sp i ny hops age 
Grassbush  
Gray mol l y  
P rostrate hoc h i a 
Ante l ope b i tterbrush 
Greasewood 
Utah j un i per  

* h i gh e l evati o n  s eed i ng 

** l ow e l evat i on seed i ng 

SOURCE :  McKe l l ,  C .  M . , 1979 .  
Sha l e D i sposa l  S i tes . 

Artemi s i a  fr igi da 
Artemi s i a  spi nescens  
Artemi s i a  nova 
Artemi s i a  trldentata 
Atripl ex canescans 
Atri pl ex confert i fo l i a  
Atr ipl ex corrugata 
Atripl ex cuneata 
Atripl ex gardneri  
Chrysothamnus  l i n i fo l i us 
Chrysothamnus nauseos us  
Chrysothamnus greenei  
Chrysothamnus  v i sc i d i f l orus 
Cerato i des  l anata 
Gray i a  bradege i 
Gray i a  spi nosa 
G l os sopete l on nevadense  
Koch i a  amer i cana 
Koc h i a prostrata 
Purs h i a  tri denta 
Sarcobatus verm i c u l atus 
Juniperus osteosperma 

Agropyron cr i statum 
I ntermed i ate wheatgrass  

**We stern wheatgras s 
**B l uebunch wheatgras s 

Sa l tgrass  
*Bas i n  wi l drye 

Russ  i na  wi l drye 
Sa 1 i na wi l drye 

*Ga l l eta grass  
* * I nd i an ri cegrass  

Sand dropseed 
Need l e- and- thread grass  

Common Names 

*Utah sweetvetc h 
G l obema l l ow 

I I I .  

Agropyro n c r i s tatum 
Agropyron i ntermedi um 
Agropyron smi thi i 
Agropyron spi catum 
D i st i c h l i s  stri cta 
E l ymus c i nereus 
E lymus  junceus  
E l ymus s a l i na 
H i l l ari a james i i  
O ryzops i s  hymeno i de s  
Sporobo l us c ryptandrus  
Stipa comata 

FORBES  
Sc i enti f i c Names 

Hedysarum borea l e  
Sphaera l cea  spp . 

R i na l  Report:  Revegetati on Stud i e s  for D i sturbed Areas and Proces sed 
Utah State Un i vers i ty ,  I nst i tute for Land Rehab i l i tati o n .  



are requ i red for succes sfu l  vegetat i on ( Redente and Ruzzo , 1979 ) .  The study 

a l so i ndi cates that i nten s i ve management o f  sha l e p i l es i s  neces sary for 

adequate vegetati on to occ u r .  Al though the C o l orado State Un i vers i ty study 

uses  spent sha l e from the Anvi l Poi nts fac i l i ty ,  the actual te st  s i te i s  i n  a 

much wetter ,  mo re var i ed c l i mate than the proposed d i sposal  area ( Bal zac 

Gu l ch ) .  Howeve r ,  the s tudy i ncorporates vegetat i o n  wh i c h i s  repre sentati ve of 

Bal zac Gu l c h .  Test conc l u s i ons a l so are l i mi ted i n  the i r  conc l us i veness  by 

the l ack  of knowl edge concern i ng l ong te rm weatheri ng i mpacts . 

Test p l ots were compacted l i ghtly by smal l l oadi ng equi pment used to p i l e  the 

mate ri a l s .  The te st p l ots were constructed as p i l es wi th 4 : 1 s i de s l opes 

hav i ng north and south aspects . Phosphorus and n i trogen ferti l i zers we re 

app l i ed to a l l p l ots at both study s i tes . Tr i p l e s uperphosp hate was app l i ed 

fo l l owi ng p l ot constructi on at the rate of  400 kg P/hectare and then roto­

ti l l ed to a depth of 10 cm .  Ammo n i um n i trate was app l i ed fol l owi ng ge rm i n­

at i on at the rate of 66 kg N/hectare , and an add i ti onal  66 kg N/hectare was 

app l i ed l ater i n  the growi ng season . Both study s i tes  we re seeded w i th a 

m i xture of  nat i ve gras ses , s h rubs , and forb s ( See Tab l e 5-12 ) .  

Most  recent res u l ts o f  th i s  experi ment i ndi cate that the l eached spent sha l e 

wi th 15  cm so i l cover had the greatest  vegetat i ve cover ( about 77 percent) ; 

howeve r ,  the di fferences we r not stati sti ca l l y  s i gni f i cant as measured by 

Tuckey ' s  Q mean separat i o n  test  at the f i ve percent l eve l . 

A l so , perenn i a l gras ses  rather than annual  tended to be the domi nant spec i es .  

Th i s i s  s i gn i f i cant i n  that i t  i ndi cates a greater p robab i l i ty o f  vegetati ve 

cover i n  years of  be l ow- ave rage prec i p i tati on cond i ti ons  ( Harbert and Berg , 

1978 ) .  
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Revegetati o n  strateg ies  i n  the ear l y  stages o f  deve l opment a l so may prov i de 

usefu l  i nformati o n for revegetati ng the Paraho spent sha l e s i te .  The U n i ­

vers i ty o f  Utah i s  i nvesti gati ng a n  a l ternati ve vegetat i o n  strategy known as 

wate r harvesti ng .  I n  th i s  method o f  estab l i s h i ng vegetat i o n , the  spent shal e 

i s  te rraced and sa l t- to l e rant contai ner-grown p l ants wi th estab l i s hed  root 

systems are p l aced , w ith  a smal l amount of  topso i l ,  i n  the trenc hes of  the 

terrace s .  The topso i l  s hou l d prov i de an i nocu l um of  m i croorgani sms ( e . g . 

endomyco rrh i za 1  fung i ) needed for root growth and nati ve p l ant see d .  A chem­

i ca l  bufferi ng age nt s hou l d  be added to enhance the probab1 i ty of p l ant 

growth .  A po l yv i nyl  acetate s heet i s  used a s  mu l ch , i nc reas i ng water har­

vesti ng and contro l l i ng dust .  Runoff from the up- s l ope p i l e  area i s  co l ­

l ected , o r  harvested , i n  the trenc hes to supp l y  water to the p l ants . I f  

nece s sary , the p l ants may req u i re ferti l i zer  and/or suppl emental i rr i gati o n ,  

e spec i a l l y  i n  the earl y stage o f  growth and under dro ught cond i ti ons . I n  

t ime , the mu l c h i s  removed to a l l ow p l ants i n  the troughs to spread and cover 

the rema i n i ng porti ons  o f  the spe nt shal e p i l e .  The nati ve , sa l t-to l e rant 

gras ses  growi ng from the seed added to the topso i l i n  the trenches s hou l d be 

most  successfu l  as  a p i o neer  spec i e s  on the barre n spent s ha l e .  Li ttl e by 

l i ttl e ,  as  gras ses d i e  and decay , the natural organ i c  co ntent of  the spent 

s ha l e  su rface sho u l d  i nc rease , maki ng it more i nv i ti ng to h i gher- s ucces s i onal  

p l ant spec i e s .  The s ucce s s  of  thi s techn i que has not yet been proven ( McKe l l ,  

1979 ) .  

5 . 4 . 1 . 1 Impacts Re l ated to Con struct i on 

To construct the retort s i te ,  topso i l  must be removed and the r i dge l i ne must 

be l eve l ed .  A l l vegetat i on i n  the f i ve acre s i te area wi l l  be removed to 
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reduce fi re hazards . Some so i l spi l l age wi l l  occu r  i nto the adjo i n i ng j u n i per  

commun i ty ,  and  s e l ected trees wi l l  be removed . The  fo rest  and  under ly i ng 

s h rubs , however , wi l l  act as a stab i l i z i ng agent fo r s i de h i l l  cuts and berm 

p l acement . App roxi mate l y  th ree so i l core ho l es wi l l  be dri l l ed fo r stab i l i ty 

stud i es , d i sturb i ng one- ha l f acre of surfac e .  

Ten acres o f  sparse l y  vegetated l and wi l l  b e  d i stu rbed temporari l y  by mod i ­

fy i ng and construct i ng wate r and product p i pe l i nes . Modi f i cat i o n of the 

exi st i ng two m i l e  water l i ne from the s i te to the pump i ng stati o n wi l l  d i sturb 

f i ve ac res . Two acre s wi l l  be d i sturbed to construct a one m i l e  l i ne to the 

proposed reto rti ng s i te fo r water and san i tati o n fac i l i ti e s .  

A n  add i ti onal  th ree acres may b e  d i stu rbed temporari l y to i n stal l a s i x  i nch  

product o i l l i ne from the  retort s i te to ex i s ti ng o i l storage fac i l i t i es , a 

d i stance of about 1 . 5 m i l es .  Vegetati on a l ong the p i pe l i ne access  ways shou l d  

return q u i c k l y  to i ts o r i g i nal condi t i on wi thout a i d ;  neverthe l e s s , a l l d i s­

turbed l and wi l l  be reseeded to ens ure restorat i o n .  

To u s e  Ba l zac G u l ch  a s  a d i sposal  s i te ,  a new acce s s  road must b e  constructed 

from the southern end of the hogbac k i nto the gu l c h .  The road i s  expected to 

be 1 . 5 m i l es l o ng and 30 feet w i de , d i sturb i ng an est i mated 10 . 5  acre s .  

Wi den i ng and i mprov i ng some po rti ons o f  the ex i st i ng m i ne road wi l l  d i sturb 

about e i ght acres . The sparse vegetati o n  i n  those areas wi l l  be l o st  due to 

the cons tructi o n and use  of the road s .  
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5 . 4 . 1 . 2 Impacts Re l ated to Operat i ons  

The l argest  operat i ons- re l ated i mpact on  s urface vegetat i o n  wi l l  be the  d i s­

posal  o f  retorted s ha l e i n  Bal zac Gu l c h .  U p  t o  3 0  acres of the gu l ch  wi l l  be 

covered wi th retorted s ha l e (assumi ng a depth of 400 feet) i f  11  m i l l i on tons 

of o i l s ha l e  are m i ned . Vegetati on  and wi l d l i fe i n  Ba l zac Gu l c h are sparse .  

Retorted shal e wi l l  be compacted to a de ns i ty o f  9 0  l bs/ft3 to m i n i m i ze the 

amount of  the area affected .  Vegetati on wi l l  be  l ost  due  to  the co nstruc t i o n  

of a canal  d i vers i on sys tem fo r the stream that f l ows i ntermi ttent ly  through 

the g u l c h .  The enti re d i sposal  area wi l l  b e  revegetated fo l l owi ng the ex­

pected 18 month retort operat i o n .  

M i ne expans i o n  dur i ng operat i on wi l l  not cause any s u rface d i sturbance , other 

than the deve l opment of  a new acces s adi t ,  s i nce the o i l s ha l e wi l l  be m i ned 

by the underground room-and-p i l l ar method.  Based on  26 years o f  expe r i ence at 

the Anv i l Po i nts m i ne and recent sagometer  measu rements , no sub s i dence prob­

l ems are anti c i pated . 

5 . 4 . 2 W i l d l i fe Impacts 

5 . 4 . 2 . 1  Terrestr i a l  Wi l d l i fe 

No s i gn i f i cant l ong-term i mpact on wi l d l i fe shou l d resu l t  from the proposed 

act i o n .  Construct i on and operat i o n  wi l l  d i rect l y  d i s turb o n l y  6 4  acres o f  

dry ,  spars e l y  vegetated hab i tat that i s  not c r i t i ca l  t o  any wi l d l i fe spec i es .  

(Woodward-Cl yde Con s u l tants , 1978) . Moreove r ,  muc h of  the d i s tu rbed hab i tat 

wi l l  be restored  through revegetat i o n .  
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Wi l d l i fe i n  the s i te area may be  d i spl aced from the i r home ranges , part i cu­

l ar ly  duri ng the constructi on phase when  vegetat i o n  and habi tats are d i sturbed 

or  destroyed .  Some smal l er vertebrates , such as rept i l es ,  amph i b i ans , or 

b urrowi ng mamma l s ,  may be k i l l ed duri ng con structi on of  the reto rt p l ant , 

roads , p i pe l i nes , and d i sposal  area .  

For  some spec i e s , phys i ca l  d i sp l acement e ffects may be magn i f i ed by the  con­

ti nued presence o f  humans , by i nc reased dust and eff l uent l eve l s ,  and by no i se 

assoc i ated wi th cons tructi on  and ope rat i o n .  Sources o f  s uch d i s turbances 

co u l d i nc l ude d i ese l  eng i nes , a i r compres sors , and veh i c u l ar  traff i c .  Spec i e s  

that can to l e rate these  d i sturbances wi l l  tend to rep l ace spe c i e s  that cannot .  

The proposed acti v i t i es and  i ncreased human popu l at i o n  i n  the  reg i o n  may 

temporari l y  affect the l oca l  game popu l at i ons through i nc reased harras sme nt 

and hunti ng i n  out l y i ng areas . Mu l e dee r  and e l k may be affected more severe­

l y  than other game spec i e s .  The l oca l deer popu l ati on  has not been affected 

greatly by researc h  acti v i t i e s  at the s i te .  Sma l l herds o f  deer are seen near 

the present Paraho reto rt s i te and hous i ng area , and frequent ly  are fed by the 

l oca l  res i de nts . 

Constructi on i mpacts ( i . e . , the presence af humans and no i se ) , s hou l d  be  

reduced con s i derab ly  duri ng ope rat i o n .  Accord i ng l y , wi l d l i fe i mpacts dur i ng 

con struct i on s hou l d  be reduced duri ng ope rat i o n .  Moreover , some wi l d l i fe 

shou l d  re i nhab i t  areas d i s turbed dur i ng con structi on  as revegetat i on beg i ns  to 

occur.  
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5 . 4 . 2 . 2  Aquati c  Wi l d l i fe 

Cons truct ion  and operat i onal  acti v i ti es do not cause any d i rect d i sc harge i nto 

s u rface waters , and m i ti gat i ng measures d i scus sed i n  Sect i on 4 . 3 s hou l d pre­

vent s i gn i f i cant water  i mpacts . 

5 . 4 . 2 . 3  Endangered Wi l d l i fe 

The endangered ba l d eag l e occa s i o na l l y  i s  seen f l yi ng over the area but does 

not nest i n  the s i te area .  Its  c r i t i ca l  habi tat wi l l  not  be affected by the 

proposed acti o n .  The greavac k cutthroat tro ut , s ub spec i e s  stomi as , does  not 

i nhab i t  we ste rn Co l o rado . Wh i l e  the d i stri but i o n  o f  the threatened 

pl euri t i c us s ubspec i e s  does i nc l ude the nava l reserves , i t  does not i nhab i t  

streams i n  the v i c i n i ty o f  the s i te area . ( S ki nner , 1977 and Woodward-C l yde , 

1978) . 

5 . 4 . 3  Summary of M i t i gat i ng Meas u res  

The p roposed act i on  wi l l  d i sturb 65 acres of  sparse l y  vegetated and  sparse l y  

i nhab i ted l and .  Majo r  d i s tu rbances wi l l  occur  over  30 acres i n  Ba l zac Gu l c h .  

The Co l orado Department of  Natural Resources , D i v i s i on of  Wi l d l i fe has stated 

that the bal d eagl e and Peregri ne fa l con  have been s i ghted over Ba l zac Gu l c h .  

A study determ i n i ng whether the s i te i s  a c ri t i ca l  hab i tat to e i ther of  these 

endangered spec i es has not been made . 

I n  addi ti on  to wi l d l i fe ,  vegetati on i n  the area a l so wi l l  be d i s rupted . 

Success  i n  revegetat i ng the spent s ha l e d i sposal  area ( the maj or  m i t i gati ng 
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measure for res tori ng the te rrestr i a l  env i ronment)  wi l l  determ i ne the s ucce s s  

i n  re-estab l i s h i ng wi l d l i fe i n  the d i sturbed areas . 

Terrestri a l  d i s rupt i o n  assoc i ated with  construct i on of  p i pe l i nes and conveyo rs 

wi l l  be mi t i gated by reseed i ng the area as soon as poss i b l e ,  and rec l a i m i ng 

the area to the exte nt the State and D E I  agree i s  feas i b l e .  

5 . 5 SOCIAL ,  ECONOM I C ,  AND S ECONDARY IMPACTS 

5 . 5 . 1 The Wo rk Force 

A sub stant i a l l abor force wi l l  be requ i red to construct and operate the Paraho 

o i l s ha l e  project.  DEI esti mates that 450 wo rke rs , at mo s t ,  wi l l  be needed 

duri ng the constructi on phase , and 300 duri ng the operat i o n  phase .  Tab l e  5-13 

shows the b rea kdown o f  cons tructi on  workers needed , exc l ud i ng m i ne deve l opment 

wo rkers . Tab l e  5-14 s hows that duri ng the f i rst n i ne months of  deve l opment , 

47 mi ne workers wi l l  be needed . The spec i f i c  l abor  breakdown for the opera­

t i o n  phase wi l l  be esti mated duri ng Phase I of  the p roj ect . 

Beacuse  of  i ts p rox i m i ty to Anv i l Poi nts , the c i ty of  R i f l e i s  expected to 

exper i ence most  of the popu l at i on i mpact from the p ropo sed Paraho project.  

A l though some of  the popu l at i on may be spread over the 95 mi l e  span from 

Grand J unct i o n  to G l enwood Spri ngs , i t  i s  ass umed i n  th i s  asses sment that a l l 

of  the popu l at i on i nf l ux wi l l  be concentrated i n  the R i f l e  area.  Those  work­

ers and the i r fami l i e s  who l i ve nearby but outs i de the c i ty are as s umed to use  

R i f l e 1 s pub l i c  s e rv i c e s .  

5 -52 



S KI L L  

Bo i l e r  Maker 

I ron Work 

Mi l l wright s 

Ope rato rs 

Pipe Fitters 

Carpenters 

Cement Finishers 

Laborers 

Brick Layers 

Teamsters 

E l e ctricians 

Insul ators 

Painte rs 

Sheet Metal Workers 

TOTAL 

SOURCE : 

TABLE 5 - 1 3  

MAJOR S K I L L  REQUI REMENTS 
FUL L -S I ZE MODULE CONSTRUCTI ON 

AVERAGE 

2 0  

2 7  

1 2  

1 2  

5 0  

1 5  

1 

2 0  

1 9  

3 

26 

25 

8 

4 

-

243 

5 - 53 

PEAK 

33 

45 

2 0  

2 0  

8 5  

2 5  

2 

33  

3 2  

5 

43 

4 2  

1 3  

7 

-

4 0 5  



S K I LL 

Superint endent 

Miner 

Dri l l e r  

Dri l l e r He lper 

Me chan i c  

I ron Wo rke r  

E l ec t r i c i an 

C arpenter 

Cement Finisher 

Mi l lwri ght 

TAB LE 5- 14 

MINE DEVE LOPMENT MAJOR S KI LL REQUI REMENTS 
FOR FULL - S I ZE MODULE DEVE LOPMENT 

AD IT RAI S E  CRUSHER 

1 1 1 

4 

2 

4 

1 1 

4 6 

1 2 

2 2 2 

2 2 2 

3 

M I NE TOTAL 

1 4 

S 1 2  

2 

4 

2 4 

1 0  

1 4 

6 

6 

3 

The total emp l oyment impact wi l l  be l e s s  than the aggregate sum due to 
the p e ak l abor requi rements be ing s t aggered over the I S -month con st ru c t i on 
period . 

Emp l o yment Period By Months 

S K I LL AD IT RAI SE C RUSHE R l'olI NE 

Supe rint endent 1 - 9 9 - 1 5  1 5 - 1 7  3 - 1 S  

Miners 1 - 9 9 - 1 5  3 - 1 8  

Dri l l ers and He l pe rs 9 - 1 5  3 - 1 S  

Mechan i c s  9 9 - 1 5  3 - 1 S  

I ron Workers 9 1 5 - 1 7 

E l e ct r i c i an s  9 1 5 - 1 7  3 - 1 S  

Carpent e rs 2 1 5  1 5 - 1 7  

Cement Fini shers 9 1 5  1 5 - 1 7  

Mi l l wri ght s I 1 5 - 1 7  
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Other majo r  o i l s ha l e  dev e l opment proj ects i n  the area cou l d  great l y  affect 

the n umber of  ava i l ab l e  l ocal  worke rs . A best case/wo rse case ana lys i s  was 

made . The best case ana lys i s  ass umes no other major  dev e l opment projects are 

ongo i ng .  For D E I ' s  past demons trati on project at Anv i l Po i nts , l oca l  l abor 

repre sented 75 percent o f  the wo rk force . *  DEI  p l ans to conti nue  tryi ng to 

m i n i mi ze soci oeconom i c  i mpacts by h i r i ng l ocal  l abor and estab l i s h i ng trai n i ng 

programs . There fore , i t  may be assumed fo r the best case analys i s , that 75 

percent of  the work  force wi l l  be l ocal  and 25 percent wi l l  be outs i de l abor .  

Converse l y ,  the  worst case  approach a s s umes that other o i l s ha l e  deve l opments 

are occurr i n g  s i mu l taneous l y .  The l oca l  l abor market thus i s  stra i ned , and 

100 percent of  the workers  requi red must be obtai ned from other reg i o n s . Th i s 

best case/wo rst case approac h o ffers a rea l i sti c range fo r eval uat i on and i s  

carr i ed through the fo l l owi ng anal yses of  hou s i ng and pub l i c  serv i ces i mpacts . 

Duri ng the 18 month construct i on peri od , tota l i ncom i ng popu l at i on ( i nc l udi ng 

wo rker and fam i l y ) ** may reach 333 fo r the best case analys i s .  For the opera­

t i o n  phase , wh i ch may l ast l onger than the esti mated 1 . 5 years , the tota l 

i ncom i ng popu l at i o n  cou l d  drop to 223 , yi e l d i ng a tota l R i f l e popu l at i o n  of  

3 , 723 . *** Assum i ng the  worst case , total i ncom i ng worke rs and the i r  fami l i es 

cou l d reach 1 , 328 , i ncreas i ng R i f l e ' s  popu l at i on to 4 , 828 dur i ng the construc-

t i on phas e .  Th i s  tota l cou l d  drop t o  4 , 385 duri ng the operat i o n  phase when 

on ly  885 new pers ons  wou l d  be enteri ng Ri f l e .  

* 

** 

*** 

Loca l  l abor i s  defi ned as l abor w i th i n  a two- hour  d r i ve of  Ri f l e-Anv i l 
Po i nts area.  

These esti mates were obtai ned by us i ng a mu l t i p l er of  3 . 5 represent i ng 
the n umber o f  persons  per fami l y ,  wi th 78 percent representi ng the number 
o f  wo rke rs wi th fami l i es  ( DOC , 1975 ) . 

Operat i o n  may l ast  l onge r than 1 . 5 years dependi ng on  the s uccess o f  
program , the need for further dev e l opment  work , a n d  extens i on of the 
current l ease ( DE I , 1978 ) .  
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5 . 5 . 2 Hou s i ng 

Gu i de l i ne s  for est imati ng hous i ng demand for the p roposed proj ect may be based 

on  ass i gnments used i n  DE l i s  demonstration  project.  The fo l l owi ng breakdown 

was ass i gned for the demon strati on project and i s  ass umed to be appl i cab l e  to 

the p roposed project:  

o 75 percent o f  the  con struct i o n  workers are ass i gned to mobi l e  home s 
and 20 percent to permanent home s ( the rema i n i ng 15 percent repre­
sent s i ng l e  wo rkers who have do ub l ed up or  workers w i t h  spo uses  who 
al so  work ) . 

o 15 percent of  the operat i o n  personne l  are housed i n  mob i l e  homes and 
85 percent i n  permanent homes . 

For  the best case analys i s  113 workers w i l l  be  needed from other areas dur i ng 

the construct i o n phas e .  Of these , 85 wi l l  be housed i n  mob i l e  homes and 11 i n  

permane nt homes . Duri ng the operat i o n  phase , 75  workers wi l l  be  o uts i de 

l abor .  I n  th i s  case , 11  wi l l  be  housed i n  mob i l e  homes and  64  i n  permanent 

homes . I f  the worst case ana l ys i s  i s  a s s umed , 450 workers w i l l  be  needed for 

the peak construct i o n  p hase .  Accord i ng to the gu i de l i nes , 338 of  these wi l l  

be s i tuated i n  mobi l e  homes and 45 i n  permanent homes . Of  the 300 workers 

needed for operat i o n , 45 wi l l  be i n  mobi l e  homes and 255  i n  permanent homes . 

Two app roac hes  can be take n to meet the demand for hous i ng .  Based on  dec i -

s i on s  made by DEI  and the C i ty P l ann i ng Commi s s i o n , the actual  o utcome may l i e 

somewhere between  the two . One approach uses  the gu i de l i nes  str i ct l y  for both 

the constructi on  p hase and the ope rat i o n phase .  The other app roach supp l i e s 

ho u s i ng accord i ng to the g u i de l i ne s  for the operat i o n  personne l  and requ i res 

constructi on workers to use th i s  ho u s i ng dur i ng the  construct i on phase . The 

l atte r seems more probab l e ,  s i nce operati on perso nne l may be emp l oyed for a 
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l onger peri od of  ti me .  Tab l e  5- 15 s ummari ze s each s i tuat i o n  wi th respect to 

the best  and worst cases . 

The best case , s upp l y i ng hous i ng for the operati on-phase worke rs on the bas i s  

of  constructi on-phase personnel  gu i de l i nes , u l t i mate l y  may l ead to a s i gn i f i ­

cant excess  o f  mob i l e  homes and shortage of  pe rmanent home s .  I f  ope rat i o n  

personne l  and the i r  fam i l i e s occupy vacant constructi on-phase homes as  much as  

pos s i b l e ,  there cou l d be  up  to  74  excess  mob i l e  home s wh i l e  a need  for 53  more 

permanent homes wou l d  exi st .  Howeve r ,  i f  11 mob i l e  homes and  64  permanent 

homes , were supp l i ed for the operati on  wo rkers , construc t i o n  workers and the i r  

fam i l i es cou l d  use  those dwe l l i ngs  fo r the durati on  of the construct i o n  phase . 

Th i s  wou l d res u l t i n  a smal l er number o f  exces s  mob i l e  homes and dec rease the 

s hortage of permanent un i ts duri ng operat i o n .  On l y  21  more u n i ts wou l d  be 

needed for the construc t i o n  phase . These  wou l d become vacant duri ng the 

operati on phase . 

As sum i ng the worst case , an  excess  of  293 mobi l e  homes and a s ho rtage of  210 

permanent homes cou l d occur when the operati on  peri od beg i n s  i f  gu i de l i nes  are 

purs ued str i c t l y .  On  the other hand , 83 hou s i ng u n i ts bu i l t  duri ng shortage 

of the construct i o n  phase wou l d  become excess  duri ng the operat i o n  phas e .  

( See Tab l e  5 - 15 ) .  

Regard l e s s  o f  wh i ch approac h i s  taken , the c i ty o f  R i f l e wi l l  have substanti a l  

number o f  vacanc i es when  the  p ropo sed project is  te rm i nated .  Two opti o n s  

cou l d  he l p  t o  reso l ve th i s  prob l em .  A normal  growth rate i n  the Ri f l e area 

may absorb the vacated hous i ng ;  and/or i f  hous i ng u n i ts constructed for the 

Paraho project workers are des i gned for l ate r convers i on to other uses , vacant 
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hous i ng may not be l eft i d l e .  A s  o f  January 1978 , R i f l e d i d  not have enough 

avai l ab l e  hous i ng to support e i ther the best or  worst cases  based on the 

gu i de l i ne s  for e i ther constructi on  or operati on  phas e .  It  i s  pos s i b l e to meet 

the Paraho proj ect hous i ng requ i rements by uti l i z i ng undevel oped hou s i ng 

s i tes . R i f l e has 55  s i te s  wh i ch can be deve l oped for permanent hous i ng .  

Ki ngs Crown Mob i l e  Home Park , wh i ch has 300 undevel oped trai l e r pads , has been 

annexed and app roved by the c i ty ,  and temporary effi c i ency hous i ng cou l d be 

used as an a l ternat i ve or  comp l ement  to mobi l e  home s .  Moreover ,  some hous i ng 

ex i sts at Anv i l Po i nts , as  do approx i mate l y  50 vacant , deve l oped l ots whe re 

hous i ng was constructed i n  1944- 1950 .  The  50 hous i ng u n i ts have been  torn 

down , and the l ots rema i n  avai l ab l e  for new constructi o n .  

F i nal l y ,  a number of  add i ti onal  vacant l ots and approved trai l e r spaces  are 

avai l ab l e wi th i n  the c i ty boundar i e s  of  Ri f l e .  Contractors  have i ndi cated a 

wi l l i ngne s s  to bu i l d  on  these l ots i f  they rece i ve some sort of  market guar­

antee .  Several deve l opers are drawi ng up an nexati on p roposa l s .  One  pre l i m­

i nary p l an of  the R i fl e  C i ty P l ann i ng Comm i s s i on i nvo l ves  more than 500 s i ng l e  

and mu l t i fami ly  bu i l d i ng s i tes . 

S i nce R i f l e ' s avai l ab l e  hous i ng wou l d  not be adequate u nde r any s i tuat i on 

exam i ned , some hous i ng p l ann i ng and constructi on wi l l  occur before the Paraho 

l abor force arri ves . DE I  and the C i ty P l an n i ng Commi s s i o n probab l y  wi l l  be 

i nvo l ved i n  the p l ann i ng ,  however , DEI  has no p l ans to subs i d i se hous i ng .  O i l  

Shal e Trust fund grants a l so may be uti l i zed for b u i l d i ng needed hous i ng .  
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TABLE 5- 1 5  

SUMMARY O F  BEST/WORST CASE HOUSING SITUAT IONS 

1 .  I f  guide l in e s  for b ot h  const ruct ion an d operat ion wo rkers are used : 

A .  BEST CASE 

Con s t ruct ion phase w i l l have 8 5  mob i l e  home s . 1 1  permanent homes 

Ope rat i on phase wi l l  require 1 1  mobi l e  homes . 64 permanent homes 

Re sult in exce s s  o f  7 4  mob i l e  home s . shortage o f  5 3  permanent home s 

B .  WORST CASE 

Construct ion phase wi l l  have 3 3 8  mob i l e  homes . 45 permanent homes 

Ope rat i on phase w i l l require 4 5  mob i l e  homes . 2 5 5  permanent homes 

Result in exc e s s  of 293 mob i l e  home s . shortage o f  2 1 0  permanent homes 

2 .  I f  guide l ines for operat i on wo rke rs on l y  are used : 

A .  BEST CASE 

Hou sing amount s and types des i gned for operat ion personne l :  1 1  mob i l e  homes . 64 permanent . 
Tot a l  = 7 5 . 

Con st ruct ion wo rkers use operat ion personne l housing t ot a l ling 75 unit s .  but need 96 un it s .  
Shortage = 2 1  unit s .  

2 1  more un it s prov ided become exc e s s  un it s during operat ion phase . 

B .  WORST CASE 

Hou s ing amount s  and types designed for ope rat ion personne l :  4 5  mobi l e .  2 5 5  permanent . 
Tot al : 7 5 . 

Con st ruction workers use ope ration pers onne l housing tot a l l ing 3 0 0  un it s .  but need 3 8 3  un it s .  
Shortage = 8 3  unit s .  

8 3  more un i t s  provi ded become excess un i t s  during operat ion phase . 



5 . 5 . 3 Pub l i c  Serv i ces  

A l arge l abor force wi l l  c reate an i ncreased demand for  pub l i c  serv i ces as  

we l l  as i ndi rect soc i oeconom i c  i mpacts . The  publ i c  servi ces affected by the 

Paraho project wi l l  be : schoo l s ,  water and sewage sys tems , po l i ce and fi re 

protecti on , and medi cal  care . Pos s i b l e i mpacts on  these serv i ces by i ncomi ng 

popu l at i o n  are addressed i n  the fo l l owi ng subsecti ons . 

5 . 5 . 3 . 1 Schoo l s 

Because a l ag exi sts between the ti me students enro l l and the t i me prov i s i ons  

can be made for  add i t i onal  teachers and c l a s s rooms , it  i s  l i ke l y  that s hort­

ages of teachers and c l a s s room space wi l l  ex i s t duri ng the Paraho project.  

The We st  Garfi e l d Schoo l D i stri ct , RE2 , serves the area su rroundi ng and i n­

c l udi ng  R i fl e ,  S i l t ,  and New Castl e .  There are three e l eme ntary school s ,  two 

j un i or  h i gh schoo l s ,  and o ne sen i or h i gh .  Tota l enro l l ment i n  1976 was 1 , 846 

wi th a capac i ty fo r 1 , 890 . Of  the se s i x  schoo l s ,  R i f l e and New Castl e Jun i or 

H i gh Schoo l s were be l ow capac i ty .  Tab l e  5-16 compares the current student 

enro l l ment to capac i ty o f  the schoo l s .  I mpacts from the i nf l ux of Paraho 

wo rkers  wi l l  be m i t i gated by p l ans for u s i ng O i l Shal e Trust Fund  mon i e s  to 

bu i l d  four  add i t i onal  c l a s s rooms ( 100 student capac i ty) at the S i l t  E l ementary 

Schoo l , and a 15 acre add i ti on to the Ri f l e E l ementary Schoo l . The RE- 2 

school  d i s tri ct has f i l ed an app l i cati on fo r these mon i e s , however no detai l ed 

p l ans have been made . I n  addi ti on , Ri f l e current ly  i s  bu i l d i ng a 46 , 000 sq ft 

add i ti on  to the i r  J u n i or  H i gh Schoo l . When comp l eted , J u n i o r  H i gh students 

wi l l  be moved to the present  Sen i o r  H i gh School , and Se n i or H i gh Students wi l l  

use  the new bui l d i ng .  Th i s  bu i l d i ng wi l l  have a 650 student capac i ty and 
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p robab l y  wi l l  be comp l eted by September 1981 ( E khardt , 1980 ) .  Us i ng the 

fol l owi ng c r i ter i a ,  the i ncomi ng school - age popu l at i on can be esti mated :  

o Each fami l y  has 1 . 18 schoo l -age ch i l dren 
o Of  the total number of  ch i l dren , 0 . 20 are nursery school  age 

0 . 54 are e l ementary schoo l age 
0 . 22 are j u n i or h i gh school  age 
0 . 22 are sen i o r  h i g h  schoo l  age 

twenty- f i v e  students per teacher and 25 students per room may serve as the 

cri te r i a  for des i rab l e  schoo l  cond i ti ons  i n  R i f l e .  

For  the best case , i n  wh i ch on ly  25 percent o f  the l abor  fo rce i s  outs i de 

l abor , 113 wor ke rs wi l l  be b rought i n  from other reg i on s  for the constructi on 

phas e .  S i nce 78 percent of  a l l househo l ds may b e  fam i l i e s , 88 fam i l i e s  may 

move i nto the area wi th a tota l of  104 schoo l - age c h i l dre n .  Th i s  may c reate a 

need for two new rooms and two new teachers for the e l ementary schoo l ; one 

room and o ne teac her for the j un i or h i gh ;  and one room and o ne teacher for the 

s e n i o r  h i gh -- a tota l o f  four new rooms and four new teachers . Tab l e  5-17 

s hows s i mi l ar ca l cu l at i ons  for the operat i o n  phas e .  

Under the worst case as s umpt i o n , a total o f  1 7  rooms a n d  1 7  teachers may be 

needed for the three R i f l e schoo l s duri ng the construc t i o n  p has e .  Thi s cou l d  

cause a s u rp l us o f  teachers and rooms , s i nce  requ i rements duri ng the operati on  

phase wi l l  be l es s .  Tab l e  5-17 s hows mo re deta i l ed e st imates . 

O n l y  i mpacts from Paraho pop u l at i o n  i ncreases  were cons i dered i n  the above 

e st imates . However , the school s ,  except the R i f l e  and New Cast l e J un i or H i gh 

School s � operate above capac i ty .  Tab l e  5-17 therefo re , a l so  shows the 

comb i ned  effects of p resent cond i t i ons  wi th est i mated Paraho pop u l at i o n  i n-

c reases . 
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5 . 5 . 3 . 2 Water 

Ri f l e re s i dents now use 0 . 675  MGD at an average cons umpti on of 300 gpcd . * 

C i ty water i s  obta i ned from several  sources . R i f l e has ab so l ute ri ghts to 8 . 5 

cfs from the Co l orado R i ver , 1 . 8 cfs  from R i f l e Cree k ,  and 0 . 67 c fs from 

Beaver Creek.  It a l so has cond i t i ona l  ri ghts to 7 . 5 cfs from the Col orado 

Ri ver  and 0 . 25 cfs from Beaver Creek .  The  water  sys tem has  980 taps and  two 

treatment  p l ants ; name l y , the Graham Me sa and Beaver Creek p l ants . 

As sumi ng the best  case ana lys i s , R i f l e wi l l  be a total peak popu l ati on  of  

3 , 723 . An esti mate of current  per capi ta co nsumpti o n  can be used to  predi ct 

total use  by the i ncomi ng popu l at i o n .  As s umi ng 300 gpcd , 333 add i t i ona l  

persons  wi l l  cons ume app roxi mate l y  0 . 10 MGD . Added to the  present  cons umpti on 

of 0 . 675 MGD , R i f l e wi l l  requi re 0 . 775  MGD at the peak peri od .  

For  the  worst case , the  number of i ncomi ng wo rkers and the i r  fami l i e s , 1 , 328 , 

wi l l  bri ng the total Ri f l e popu l at i o n  to 4 , 828 du ri ng the construct i o n  p has e .  

A t  3 0 0  gpd , a n  add i t i ona l  1 , 328 persons  wi l l  consume 0 . 398 MGD creati ng a 

total co nsumpt i o n  for R i f l e of 1 . 073 MGD . The R i f l e water sys tem i s  adquate 

for the esti mated 1975 popu l ati on , 2 , 500- 2 , 75 0 .  That i s ,  i t  s upp l i ed the 

re s i dents wi th up to 0 . 810 MGD . It has been dete rmi ned that upgradi ng the 

system wi l l  be neces sary for normal  popu l ati o n  growth .  A sys tem des i gned to 

accommodate app roxi mate l y  10 , 000 peop l e  wi l l  be operati o na l  by l ate 1980 

( Merkl e ,  1979 ) .  S i nce the peak pop u l at i o n  of the project i s  predi cted to be 

* MGD - m i l l i on gal l o ns  per day 
gpcd - gal l ons  per cap i ta per day 
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TABLE 5 - 1 6  

CURRENT ENROLLMENT , CAPAC I TY , AND NUMBER 

OF TEACHERS IN RE 2  D I STRICT SCHOO LS 

SCHOO L SCHOO L CURRENT 
CAPAC ITY ENRO LLMENT 

Ri fl e 5 2 5  5 8 3  

E LEMENTARY S i lt 1 9 0  2 0 0  
SCHOOLS 

New Cast l e  2 5 0  2 5 5  

JUN I OR Ri f l e  3 0 0  2 03 

H I GH 
SCHOOLS 

New Cast l e  1 25 78  

Ri f l e  5 0 0  5 2 6  
SEN IOR 
H I GH 
SCHOO LS TOTALS 1 8 9 0  1 84 5  

* Number represents ful l - tIme equiv a l ency 

SOURCE : Ekhardt , 1 98 0  

NUMBER O F  
TEACHERS 

2 7  

1 3  

1 5  

1 7  

5 *  

3 2  

1 0 9  



TABLE 5 - 1 7  

BEST/WORST CASE IMPACTS ON R I F LE SCHOOLS 

NU�IBER OF NU�IBER OF SCHOOL PARAHO ALONE CURREl'IT FUTURE STUDEl'ITS CU�IULAT IVE 
WORKERS/ FAt-II L I ES AGE CHILDREN 

NEW NEW 
ENROLLMEl'IT �NROWIEl'IT CAPAC ITY ABOVE 

NEW NeW 
ROOMS TEACHE RS CAPACITY ROO�IS TEACHERS 

Tot a l 
BEST 

CASE 

e l e m .  56 2 2 583 639 S .= S  1 1 4 5 5 

CONSTRUCT ION 1 1 3/88 1 04 j unior 23 I I 2 0 3  226 ;,()O - - -

high 

senior 23 I I 5 26 54 9  � O O  4 9  1 1 
high 

elem .  37 I I 583 620 5:5 95 4 4 

OPERATION 75/59 6 9  j unior 15 I I 203 1 1 8  300 - - -

high 

senior 1 5 I I 52 6 5 4 1 500 4 1 2 2 

high 

WORST 
CASE 

elem .  2 24 9 9 58 3 807 525 282 II  I I  

CONSTRUCT ION 450/351 414 j un ior 91 4 4 203 294 500 - - -

high 

senior 91 4 4 526 6 1 7 500 1 1 1  5 :; 
high 

e l em. 149 6 6 583 "T 3 2 5 2 5  2 0 7  8 8 

OPERATION 330/ 234 2 76 j unior 6 1 2 2 :03 :64 300 - - -

hi gh 

senior 6 1 2 2 526 587 500 87 ;, ;, 
hi gh 

NOTE : Total number of school age chi ldren does not correspond to sum of e l ementary , j unior h i g h ,  and senior h i gh school chi l Jren 
due to el iminat ion o f  nursery school category. 
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2 , 582 for the best cas e and 3 , 577 for the worst case , R i f l e ' s water system can 

adequatel y  hand l e any i mpact from Paraho deve l opment if the i mp rovements 

proceed as schedu l ed . I f  not , the 1975 system wi l l  be adeq uate for the best 

case , b ut not for the worst cas e .  

5 . 5 . 3 . 3 Sewage 

I n  1975 , the R i f l e sewage treatment system had the capac i ty to s e rve 2 , 600 

persons . At an average dai l y f l ow of  1 12 gpcd , i t  was hand l i ng approxi matel y  

0 . 291  MGD o f  was tes . A new sewage treatment system has been des i gned to 

accommodate approxi mate l y  10 , 000 peop l e  and wi l l  be operati onal  by l ate 1980 

(Merke l , 1979 ) .  

Peak popu l ati on for the best case i s  3 , 723  wh i ch may generate 0 . 289 MGD of  

waste- - s i gn i f i cantly  be l ow the  p l anned capac i ty as we l l  as  the  1975  capaci ty .  

If  the  worst case i s  a s s umed , the  pop u l at i o n  may generate an average f l ow of  

0 . 40 1  MGD whi ch i s  be l ow p l anned capaci ty b ut above the  1975  capaci ty .  If  

R i f l e ' s  system i s  i mp roved on  schedu l e ,  any popu l ati on  i ncreases caused  by the 

Paraho p roject can be  accommodated.  

5 . 5 . 3 . 4  Pol i ce P rotecti on 

Present l y , the R i f l e po l i ce department cons i sts  o f  s i x  offi cers , two cars , and 

2400 s q  ft o f  o ff i ce space . The fol l owi ng cri teri a can be used  to determi ne 

i f  po l i ce s e rv i ces  are adquate for the current popu l at i on  and for p rojected 

popu l ati on  i ncreases : 
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o Two offi cers per 1 , 000 peop l e 
o One  vehi c l e per 1 , 500 peop l e  
o 200 sq  ft o ffi ce  space per 1 , 000 peop l e  

Acco rd i ng to the se cri ter i a ,  the po l i ce fo rce i s  more than adequate fo r the 

curre nt pop u l at i o n .  Under the best case ass umpti on , po l i ce serv i ces wi l l  be 

adequate for the peak construct i o n  phase popu l at i on of  3 , 723 peop l e .  Howeve r ,  

under the wo rst case ass umpt i on , the po l i ce fo rce wi l l  have t o  expand by one  

offi cer and , perhaps , one  veh i c l e to  serve the  peak popu l at i o n , 4 , 828.  ( C-b  

Sha l e  O i l Project , 1976 ) .  

5 . 5 . 3 . 5 F i re P rotecti on 

The fi re department fac i l i t i es are adequate to serve the present  pop u l ati on 

and the projected popu l at i on i nc rease s .  Howeve r ,  the standard max i mum d i s -

tance between f i re hydrants i s  500 feet , and R i f l e  needs 7 to 10 more hydrants 

to proper l y  cover the town . Mo re hydrants wi l l  have to be i nstal l ed i f  new 

hous i ng areas are devel oped fo r i ncom i ng  wo rkers and the i r  fami l i e s . A l so , 

tests of  the wate r f l ow system s hows f l ows are adequate fo r downtown , but  

i nadequate for out ly i ng areas to  the  north and west .  Th i s  prob l em wi l l  be 

res o l ved by water system i mprovement p l an s  be i ng conducted by the c i ty .  ( C-b  

Sha l e O i l Project , 1976) . 

5 . 5 . 3 . 6 Med i ca l  Serv i ces  

The  C l agett Memo r i a l  Hosp i ta l  serve s R i fl e ,  Grand Val l ey ,  and  much  of  the 

popu l at i o n  i n  centra l Garfi e l d  County .  There i s  space fo r 32 i npat i e nts and a 

staff of  f i ve doctors , and s i x  nurses . Acco rd i ng to State standards , 2 . 45 
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hosp i ta l  beds are requi red per 1 , 000 peop l e .  Thus , the hosp i ta l  can serve a 

popu l ati on  of  about 20 , 000 .  The hosp i ta l  admi n i s trat i o n  esti mates that i s  now 

serves 6 , 000- 7 , 000/year .  By nati onal  standards , the hosp i ta l  cou l d  se rve an 

add i t i onal  19 . 5  peop l e/day . (C-b  Sha l e O i l Project , 1976 ) .  

R i f l e area pea k popu l at i o n  fo r the best case and the wo rst case , 2 , 582 and 

3 , 577 , respecti ve l y , wi l l  not burden the hosp i ta l ' s  present capac i ty s i gn i f i -

cant ly .  The re i s  concern , howeve r ,  that as a po s s i b l e need fo r outpati ent 

care i nc reases , the hosp i ta l ' s  l aboratory fac i l i t i e s may be stra i ned .  Thus , 

the hosp i ta l  has app l i ed fo r O i l Shal e Deve l opment grants to expand the i r  

rad i o l ogy fac i l i t i e s , l ab ,  and eme rge ncy room fac i l t i es ( Hanson , 1980 ) .  

5 . 5 . 4  Summary of  M i t i gati ng Measures  

o DEI  has l i mi ted ab i l i ty to m i ti gate soci oeconom i c  i mpacts . ijoweve r ,  
i n  mos t  cases  add i ti onal  wo rkers  i nto R i f l e  wi l l  have m i n i mum ef­
fect , parti c u l ar ly  i f  grants from the O i l Sha l e  Deve l opme nt Trust 
Fund are approved for the town of  R i f l e .  

o The Paraho proj ect may create a sho rtage of  hous i ng fo r i ts wo rke rs 
un l e s s  s uffi c i ent l ead t ime i s  g i ve n  for p l ann i ng and bu i l d i ng new 
hous i ng .  

o Schoo l - age c h i l dre n of  the Paraho wo rkers may p l ace add i t i onal  
stre s s  on  the  a l ready overburdened Ri f l e  school  fac i l i t i e s .  Th i s  
cou l d  be offset by p l ans  i n  the RE-2 school  d i stri ct for add i t i onal  
fac i l i t i es , and by bus i ng students to  nearby schoo l s .  

o Wate r s upp ly  wi l l  be s uffi c i ent for both the best and wo rst cases i f  
i mprovements i n  the Ri f l e system proceed accord i ng to schedu l e .  

o The 1975 wate r system can provi de adequate wate r for the peak popu­
l at i o n  i nc rease expected under the best case , but not under the 
wo rst case .  

o The 1975 sewage system can prov i de adequate serv i ce fo r the peak 
popu l ati on i nc rease expected under the best case , but not under the 
wo rst cas e .  Wi th the sc hedu l ed i mprovements , the sewage treatment 
fac i l i ty can hand l e wastes generated from the peak popu l at i o n  for 
both the best and wo rst cases . 
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o The po l i ce and f i re departments and the medi cal  fac i l i t i es can serve 
the best and wo rst case popu l at i o n i ncreases  wi th mi nor expendi ­
tures . 

5 . 6  OCCUPATIONAL  HEALTH AND SAFETY IMPACTS O F  PROPOSED ACTION AND 

ALTERNATI VES 

5 . 6 . 1  Genera l  Occupat i onal  Heal th and Safety Pract i ces Re l ated to the Pro­

posed Act i on and A l ternat i ves  

Crude shal e o i l s ,  upgraded or  re fi ned sha l e o i l products , and certai n waste 

streams associ ated with  sha l e o i l  proces s i ng conta i n  s ubstances wh i c h may be 

hazardou s  to i ndustri a l  wo rkers . The mai n concern focuses  on the presence of  

po lycyc l i c  aromat i c  hydrocarbons ( PAH)  i n  sha l e o i l wh i c h  may s i gn i f i cant ly  

i nc rease the  r i s k  of mutati ons and cancer i n  exposed i nd i v i dua l s .  Crude sha l e 

o i l conta i n s  app roxi mate l y  3 ppm of  benzo ( a ) pyrene ( B ( a ) P ) , a known carc i n-

ogen . T h i s  conce ntrat i on i s  the same order of  magn i tude as that found  i n  

petro l eum crude o i l s .  Add i ti onal l y ,  the h i gh l y  carc i nogen i c  3-methyl -

cho l anthrene ( MCA) and 7 , 12-d imethyl benzanthracene (Gueri n ,  1978 ; Coomes , 

1976 ; Schmi dt-Co l l e rus , 1974) have been te ntat i ve l y  i denti f i ed i n  both raw and 

proce s s ed s ha l e .  Many PAH present i n  s ha l e o i l products rema i n  u n i denti f i ed .  

The presence of  add i ti onal  mutagen i c o r  carc i noge n i c  compounds  i n  these mat-

eri a l s i s  l i ke l y  (Gueri n ,  1978 ) . 

The mutagen i c/carc i noge n i c  hazard of  spent s ha l e i s  thought to be co n s i de rab l y  

l e ss  than that of  sha l e o i l products . The B ( a ) P  content o f  spent sha l e  has 

been reported at val ues  between 15 and 115 ppb ( 0 . 015- 0 . 115 ppm ) , or about 

100- fo l d  l es s  than that of crude sha l e  o i l .  (Gueri n ,  1978) . 
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Some controve rsy exi sts concern i ng the appropr i ateness  of  B ( a ) P  content  as an 

i nd i cator of  carc i noge n i c  potenti a l . Other carc i noge n i c  PAH may predomi nate 

and B ( a ) P  does not occur i n  a constant proport i o n  re l at i ve to other PAH that 

may be prese nt i n  a g i ven  PAH- contai n i ng env i ronmental samp l e .  Other com­

pounds present , i nc l ud i ng co-carc i noge ns  of  PAH and non- PAH nature , may rep­

re sent the maj ori ty of mutage n i c/carc i noge n i c  acti v i ty .  Neve rthe l es s , B ( a ) P  

may sti l l  prov i de a rough bas i s  for compari ons  between  PAH sources  wi th i n  a 

g i ven  techno l ogy (e . g . , c rude shal e o i l v s .  ref i ned  shal e o i l vs . spent 

sha l e ) . 

Avai l ab l e data concern i ng r i s ks from the extracti on and producti on phases  of  

vari ous  fos s i l fue l energy techno l og i e s  i ndi cate that workers  are at  i nc reased 

ri s k  of  cancers occuri ng at var i o us ti s sue s i te s .  Many of  the epi demi o l og i ca l  

studi es  compl eted for vari ous  types  of  energy techno l og i e s  have i nherrent 

weaknesses  ( e . g . , not accounti ng for smo ki ng as  a confoundi ng factor) , but 

even so , the maj o r i ty of  s tud i e s  rep resent strong s uggesti ve ev i dence 

( Br i dbord and Frenc h ,  1978 ) . 

Ear ly  awareness  of  the potent ia l  carci nogen i c i ty of  s ha l e o i l  occurred i n  the 

Bri t i s h  cotton i ndustry ( Commoner ,  197 5 ) . A h i gh i nc i dence of  scrota l cancer 

was attri buted to d i rect worker contact with sha l e o i l  l ubri cants used on  the 

sp i nn i ng mach i ne s .  However , stud i e s  of  workers i n  the Scott i s h  o i l sha l e 

i ndustry duri ng the same per i od d i d  not reveal  a part i cu l ar ly  h i gh cancer 

i nc i dence i n  that i ndustry .  The Scotti sh  experi ence i ndi cated that o n l y  

certa i n  type s  of  p rocessed  shal e o i l s  po sses sed carc i noge n i c  p ropert i e s . 
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The E sto n i an o i l s ha l e  i ndustry (USS R )  i s  o ne of  the l argest  and o l dest  o i l 

s ha l e i ndustr i e s  i n  the wor l d .  For over 20 years the I nsti tute o f  Experi ­

me nta l and C l i n i ca l  Med i c i ne o f  the Esto n i an M i n i stry of  Hea l th had conducted 

c l i n i ca l , i ndustr i a l hygi ene , and tox i co l og i ca l  s tud i es on the workers  em­

p l oyed i n  th i s  i ndustry ( Commo ner , 1975 ; Bogows ky and Jons , 1974 ; Vosmae , 

1966 ) . I nc i dence of  cancer among E sto n i an sha l e  wo rkers  has not been found to 

be greate r than among the genera l  popu l at i o n .  The E ston i an sha l e i ndustry 

attri bute s thi s l ack  o f  cancer prob l ems to good hyg i e n i c  pract i ce s , auto­

mati on , and i so l at i o n  of  wo rke rs from potent i a l ly  hazardous mate ri a l s .  How­

eve r ,  the re su l ts of thi s study may be due to a l ack  of suffi c i ent  fo l l ow- up 

or  i n suffi c i ent  t ime fo r deve l opment  of  cancer above the bac kground i nc i de nce 

rate . 

The worker  popu l at i o n  i s  s ubject to expos ure v i a  two maj o r  routes - de rmal and 

i nha l at i o n .  Handl i ng o f  sha l e ,  crude s ha l e o i l ,  refi ned s ha l e o i l ,  and to a 

l esser  extent spent s ha l e  can res u l t i n  c hron i c  de rmal expos ure to PAH . Th i s  

represents a con s i derab l e ri s k  s i nce many PAH are potent carc i nogeni c  com­

pounds by th i s  route . Thi s a l so  has i mp l i cati on s  for those workers i nvo l ved 

i n  d i stri buti on of  the refi ned products . Furthermo re , both s o l i d  and l i qu i d  

waste streams from these proce s ses  may conta i n  PAH and may warrant spec i a l 

hand l i ng precaut i o n s .  

Another potenti a l route of  exposure ( i . e . , i n ha l ati o n )  comes about as a res u l t 

of  fug i t i ve dust and off-gases from the retort i ng processes , as  we l l  as  dust  

and  aeroso l s  generated i n  the  routi ne hand l i ng of  s ha l e o i l l i qu i ds , acc i ­

dental l eakage duri ng the process ,  and i n  the hand l i ng and treatment o f  l i qu i d 

and s o l i d  waste s tream s .  I nha l at i o n  of  certa i n  PAH , s u c h  as  B ( a ) P  has been 
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associ ated wi th cancer of  the l ung and othe r ti s s ues i n  a n i ma l s and man .  

There i s  good reason  to be l i eve that chro n i c  i nhal ati on o f  carc i noge n i c  PAH 

p resent i n  sha l e o i l  or re l ated proce s s  streams wou l d res u l t i n  an i ncreased 

ri sk  of  cancer for exposed persons . 

The degree of  r i s k  wh i ch sha l e o i l  products rep resent to humans i s  a matter of  

controversy . Several authors have suggested that sha l e de ri ved o i l s  may 

c reate more of  a cancer hazard than i s  current ly  associ ated wi th petro l eum 

o i l s  ( Schmi dt-Co l l erus , 1974 ; B i ngham , 1975 ; Sauter , 1975 ) .  Howeve r ,  recent 

a n i ma l  and human toxi co l ogi cal  data are ava i l ab l e wh i ch i ndi cate that the 

cancer r i s k  to human s  from expos u re to o i l s ha l e products may be not greate r 

than that expected from expos u re to conventi onal  petro l eum- deri ved fuel  o i l s . 

( Coomes , 1979) . R i s k  can be asses sed on  the bas i s  of  l e ngth o f  expos u re , 

co ncentrat i o n , and re l at i ve potency of  tox i c  substance i nvo l ved . At th i s  t i me 

i t  i s  not poss i b l e  to comp l ete a mean i ngfu l quanti tat i ve r i s k  assessment of  

th i s  prob l em due to  l ack  of  val i dated mode l s and adequate dose- response i nfor­

mat i o n  fo r s ha l e  o i l s .  Furthermore , r i s k  vari es  from i ndi v i dua l  to i nd i v i dual  

as  a funct i o n  of  r i s k  facto rs wh i ch can be geneti c ,  dev e l opme nta l , nutr i ­

ti ona l , phys i o l og i ca l , o r  behav i o r i a l l y  re l ated ( Bou l os ,  1978 ) .  

5 . 6 . 2 Summary of  Mi t i gati ng Meas ures 

Early attent i o n  to potenti a l  occupat i onal  heal th and safety ( OHS ) hazards i s  

e spec i a l l y  important i n  a demonstrat i o n  p l ant such a s  the Anv i l Po i nts Fac i l ­

i ty s i nce there i s  a gene ral l ac k  o f  i nfo rmati on concern i ng the pos s i b l e 

magn i tude of  these i mpacts for th i s  newly- deve l oped techno l ogy .  The types o f  

i mpacts wi l l  b e  the same for the two proce s s  a l ternat i ves  a l though there may 
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be some vari at i o n  i n  the magn i tudes of  these  i mpacts as  a functi on  o f  proces s .  

I t  i s  expected that the types and magni tudes o f  i mpacts wi l l  be the same for 

a l l s i te a l ternat i ves , wi th one  except i o n .  The i n-m i ne or m i ne-bench s i te 

wi l l  have an i ncreased overal l occupati onal  heal th and safety r i s k  due to the 

potenti a l  for raw sha l e  fi res i n  or  near the m i ne as a res u l t of  f i re or  a 

major  acc i dent at the retort fac i l i ty .  I n  thi s case , mi ners as we l l as retort 

personne l  co u l d be affected . 

The proposed Anv i l Po i nts fac i l i ty prov i des the oppo rtun i ty for many OHS 

stud i e s  by several governme nt age nc i e s .  Howeve r ,  the scope of  the stud i e s  are 

not yet known and detai l ed OHS programs fo r the proposed fac i l i ty have not 

been des i gned .  A program wi l l  be i nsti tuted duri ng f u l l scal e fac i l i ty opera­

t i o n  based o n  data from ear ly  tests of the fac i l i ty and other o i l sha l e OHS 

stud i es .  These i nc l ude a Nat i o na l  I nsti tute of  Occupat i o na l  Safety and Heal th 

study of  Co l o rado o i l s ha l e workers to i nvesti gate and dete rm i ne po s s i b l e 

re l at i ons h i ps between expos ure to o i l s ha l e and s ha l e products and cancer 

i nc i dence ( Cameron  Engi neers , 1976 ) .  

As part of  an i ndustri a l  hygi ene study of  the o i l s ha l e i ndustry ,  an a i r 

mon i tori ng program may be i nsti tuted at the proposed Anv i l Po i nts fac i l i ty 

( DOE , 1977 ) .  The program wi l l  mo n i tor total hyd rocarbons , part i cu l ates , 

resp i rab l e  dust , trace meta l s ,  carbon monox i de , and free s i l i ca .  Samp l i ng 

s i tes  wi l l  i nc l ude the mi ne ,  cru s he r ,  reto rt area , and sha l e di sposal  p i l e . 

Operati on of the exi sti ng mi ne for the semiworks faci l i ty comp l i es wi th a l l 

OHS regu l ati ons  as we l l  as regu l ati ons govern i ng mi ne safety under the Mi ne 

S afety and Hea l th Act . A l so , s ubs i dence mo n i tor i ng conducted on- s i te serves 
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as an add i ti onal  check on the adequacy of  m i n i ng p ract i c e s .  No subs i dence has 

occu rred duri ng the operat i o n  of  the exi sti ng  mi ne ; OHS p racti ces  i n  the mi ne 

for the p roposed fu l l - sca l e fac i l i ty wi l l  be the same as for the exi sti ng 

mi ne .  

The  maj or  OHS concern for  the  Anv i l Po i nts fac i l i ty fo r both d i rect and  i n­

d i rect proces ses  remai ns  human exposure to mutagen s/carc i nogens  as soc i ated 

wi th s ha l e  mate ri a l s .  Recent stud i es i ndi cate a h i gh corre l at i on between the 

ab i l i ty of a compound to i nduce ge net i c  damage and the carc i noge n i c  potenti a l  

of  the  compound , ( Ep l e r ,  et . a l . , 1979 ) .  Any OHS p rogram assoc i ated wi th the 

Anv i l Po i nts fac i l i ty s hou l d  emphas i ze p rotecti on  of worke rs , parti c u l ar ly  

those who are espec i a l l y  s uscepti b l e ,  from these  ge neti c hazards . 

There are several  m i t i gat i ng measures  that can be i mp l emented to reduce the 

i mpact of  o i l s ha l e p roce sses  on  worker hea l th .  A n  obv i ous  one i s  to p rov i de 

the max i mum degree of  contai nment feas i b l e ,  and the use  of  automated mach i nery 

to reduce worker contact wi th PAH- contai n i ng mate r i a l s .  Another i s  to p ro v i de 

d i rect p rotecti on  for those who are exposed .  Workers  i n  p roce s s  steps that 

i nherent ly  conta i n  a h i gh l i ke l i hood of  derma l contact can be prov i ded wi th 

g l oves , works u i ts , etc . , wh i ch s ho u l d not l eave the p rem i ses  and wh i c h  s ho u l d 

be rep l aced on  a peri odi c  bas i s ,  e . g . , dai l y  o r  twi ce wee k ly .  Res p i rato rs 

shou l d  be  p rov i ded to those workers i n  proces s  step s that have a h i gh l i ke l i ­

hood for contact wi th fug i t i ve aeroso l ,  parti c u l ate , and gaseous emi s s i on s . 

Such a respri ator shou l d  contai n a h i gh effi c i ency f i l te r  and an act i vated 

carbo n cy l i nder for ab sorpti on of  organ i c  mater i a l s ,  and i t  sho u l d remove as 

smal l a d i amte r of  part i c u l ate as i s  compat i b l e with ma i ntai n i ng acceptab l e  

a i r f l ow rates .  
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Addi ti ona l l y ,  any program to mi ti gate the i mpact of  o i l sha l e techno l ogy at 

th i s  s i te sho u l d protect the i nherent ly  h i gh- ri s k  wo rker subpopu l at i on wh i ch 

i s  a l ready pred i sposed to mutagen i c  and/or carc i noge n i c  processe s .  Those 

persons  who may be especi a l ly  suscept i b l e  to such  processes  co u l d be screened 

pr ior  to job  as s i gnment by determ i nat i o n  of  aryl hydrocarbons  hydroxyl ase 

(AHH ) i n  i so l ated or  cu l tured  l ymphocytes obtai ned from these persons . AHH i s  

the enzyme respon s i b l e for act i vati ng vari ous  PAH to the i r  u l t i mate mutagen i c/ 

carc i noge n i c  forms . Those  persons  demons trati ng h i gh AHH acti v i ty wou l d be 

deemed h i gh r i s k  cases and s hou l d  be ass i gned to l ow- ri s k  tas ks wi th i n  the 

fac i l i ty .  F rom a s i mi l ar pe rspect i ve , wo rker expo sure to  PAH- conta i n i ng 

materi a l s can be mon i tored  by peri odi ca l l y  determi n i ng the i r l ymphocyte AHH 

acti v i t i e s (wh i ch can be i nduced to h i gh l eve l s  of PAH exposure )  or  by chec k­

i ng fo r PAH metabo l i t i es i n  body f l u i ds by the mamma l i an mi crosoma l -ass i sted 

Ames bacte r i a l  mutagene s i s  test .  A ser ies  of  s uch  tests res u l ts , i f  ava i l ab l e  

over the h i story o f  emp l oyme nt o f  personne l and i f  adj us ted for confound i ng 

factors such  as  smo ki ng , can  prov i de a profi l e  over t i me of  worker expos u re to 

such  mater i a l s .  Addi ti onal l y ,  s uch  i n  v i tro tests can  be used to determ i ne 

wh i ch sha l e o i l fract i on s  and mate r i a l s produced i n  the proce s s  s teps wi l l  

requ i re the most worker  protecti on  ( Ep l er , et . a l . ,  1979 ; Br i dbord and F rench , 

1978 ) . 

Such m i t i gati ng meas ures s hou l d s i gn i f i cant ly  reduce worker  hea l th and safety 

impacts for a l l s i te and process  a l ternati ves . 
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5 . 7 N ET ENERGY FACTORS 

Wi th the i ncreas i ng i mpo rtance of deve l op i ng energy tec hno l og i es that wi l l  u se  

scarce resources  effi c i e nt l y ,  the concept of  net  ene rgy has  been  advanced as a 

po l i cy-maki ng too l  to s uppl eme nt trad i t i ona l  economi c analys i s .  Net ene rgy i s  

de fi ned as the amount  of  avai l ab l e  ene rgy afte r the energy costs of  d i s ­

coveri ng , produc i n g ,  and de l i veri ng the ene rgy have been pai d .  A l l i nputs to 

an energy-produc i ng system -- i nc l udi ng l abo r ,  cap i ta l , i nfo rmati on , and 

mate r i a l s -- are meas u red i n  terms  of  the energy req u i red for the i r  produc­

t i o n .  The s um of  these  quanti t i e s  i s  s ubtracted from the system ' s  l i fet ime 

energy output to obta i n  the net energy . Net ene rgy analys i s  endeavors to 

prov i de an acc urate meas u re of the usefu l  energy soc i ety rece i ves  from a 

system after a l l the ene rgy embod i ed i n  the var i o u s  i np uts has been recouped.  

It i s  pos s i b l e that an energy system wou l d  produce negati ve net energy ;  that 

i s ,  req u i r i ng mo re energy i n  the form of  var i o u s  i np uts than i t  wou l d  ge ner­

ate . 

The uti l i ty of  net energy ana l ys i s  as  a po l i cy-maki ng too l has been a con­

trovers i a l  top i c  s i nce Congres s  mandated i ts use as  a " cons i de rat i on"  i n  

deve l opi ng pri ori t i e s  fo r fund i ng new energy techno l og i es ( Non- N u c l ear Energy 

Research and Deve l opment Act of  1974 , P L93-577 ) . The controve rsy over net 

energy theo ry centers on  whether net ene rgy ana l ys i s or tradi ti ona l  economi c 

ana l ys i s prov i des  better i ns i ght i nto the comb i nati on o f  energy techno l ogi es  

that wi l l  max i m i ze soc i a l  we l fare . Net ene rgy theory expresses  the v i ew that 

soc i a l  we l fare has a phys i ca l  bas i s  that can be opti m i zed by adj ust i ng energy 

f l ows to obtai n max i mum net energy . The econom i s t ,  o n  the other hand , per­

ce i ves  that soc i a l  we l fare i s  defi ned necessari l y  by the wants and prefe rences 
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of the i ndi v i dual  as expres sed through the marketp l ace . Ne i ther approach i s  

wi thout i ts fl aws , but extra care must be take n  i n  u s i ng net ene rgy ana l ys i s  

as a bas i s  for maki ng econom i c  dec i s i on s , s i nce the net energy val ue of an 

energy form wi l l  not necessari l y  co i nc i de wi th the true economi c val ue of that 

energy to soc i ety .  The fol l owi ng d i scus s i o n  i s  not concerned w ith  the uti l i ty 

of net energy factors , but i s  i ntended o n l y  to show that o i l sha l e tec h­

no l og i e s  wi l l  ach i eve po s i t i ve net energy .  

The Non-Nuc l ear Energy Re search and  Deve l opment Act requ i res  net  energy ana ly­

s i s  to be app l i ed to energy techno l ogi es  " at the stage of commerc i a l app l i ­

cati o n . " S i nce the Anv i l Poi nts fac i l i ty wi l l  not be a ful l - sca l e commeri cal 

operat i o n , th i s sect i o n  wi l l  exami ne i nstead a hypothet i ca l  100 , 000 BPD o i l  

sha l e fac i l i ty us i ng Paraho retort i ng techno l ogy .  

Joseph McKee and  Kumar Kunchal  ( 1976 ) dev e l oped a mode l of  a 100 , 000 BPD  

Paraho o i l  s ha l e p l ant w i th ene rgy f l ows and process  effi c i enc i es based  on  

data deri ved from operat i ng expe ri e nce w ith  smal l er Paraho retorti ng u n i ts and 

conve nt i onal  o i l s ha l e mi n i ng techn i ques . The 100 , 000 BPD fac i l i ty represents 

a fu l l y i ntegrated l arge- scal e operat i o n , i ncorporati ng process  steps such  as  

raw sha l e o i l upgradi ng and total  ons i te power generat i o n  that are not part of  

the  Anv i l Po i nts p l an ,  and  thus g ives  a better i dea of the  ene rgy requi rements 

for a comme rc i a l  sca l e p l ant than wo u l d  a spec i f i c  ana l ys i s of  the Anv i l 

Po i nts faci l i ty .  

The 100 , 000 B P D  fac i l i ty mode l a n d  i ts i nternal  ene rgy fl ows are based on  the 

• fol l owi ng a s s umpt i o n s :  
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o The o i l s ha l e faci l i ty i nc l udes m l n l ng ,  sha l e crush i ng ,  retort i ng ,  
i nternal power generati on , spent sha l e d i sposal , and raw shal e o i l 
upgrad i ng .  A l l p roces s i ng operati ons  are l ocated near the mi ne 
mouth . 

o O i l s ha l e m i ned for the p l ant i s  as s umed to ave rage 30 gal l ons  o i l  
per ton , s l i ght l y  h i gher than the depo s i ts that wi l l  feed the Anv i l 
Po i nts fac i l t i ty .  

o The p l ant i s  fed by an underground m i ne emp l oyi ng room and p i l l ar 
techn i que s .  Sha l e  recovery rate i s  60 percent , wi th the remai n i ng 
40 percent l eft underground as p i l l ars . 

o D i e s e l  fuel  needed  for m i n i ng ,  haul i ng ,  and other p l ant operati ons  
i s  produced ons i te from a smal l fract ion  o f  the  upgraded shal e o i l .  

o The retort can operate i n  e i ther i ndi rect or d i rect mode s .  For  both 
modes , a l l byp roduct coke and l ow-Btu gas i s  used for ons i te e l ec­
tri c i ty generat i o n ; excess  e l ectri c i ty beyond i nternal  needs i s  so l d  
to the g r i d  and co unted as an output of  the fac i l i ty .  

o Ons i te e l ectri c i ty generati ng e ff i c i ency i s  10 , 000 Btu/kwh , or  34 
percent , as s um i ng the use of  water coo l i ng fo r the generati ng p l ant .  
Wi th a i r  coo l i ng ,  generati ng e ff i c i ency wo u l d be con s i derab l y  l ower ,  
re su l ti ng i n  s l i ght l y  l ower net energy factors . 

F i gures 5-4 and 5-5  i l l us trate the net energy i nputs , outputs and l os ses  

associ ated wi th Paraho d i rect- and  i nd i rect-mode retort i ng at  the  100 , 000 B PD 

fac i l i ty .  I n  both cases , the fac i l i ty hand l es  the same amo unt o f  o i l sha l e 

dai l y .  However , due to the s l i ght l y  l ower process  effi c i ency of  i ndi rect mode 

retort i ng , the energy val ue of  the outputs d i ffers . The wi dth of  the arrows 

i nd i cates the rel ati ve amounts of ene rgy conta i ned i n  the i np uts and outputs . 

The o i l s ha l e  fac i l i ty rece i ves the bu l k of  i ts energy i nput i n  the form of  

o i l s ha l e ( ll reso urce i nputl l  i n  the d i agrams ) .  The sys tem a l so recei ves  energy 

i nputs from sources outs i de the fac i l i ty ,  though they are smal l compared wi th 

the o i l s ha l e i nput . The external  i nputs cons i st pri mari l y  of  the energy 

embodi ed i n  materi a l s fo r the mi ne , retort faci l i ty and other p l ant equ i pme nt , 

as  we l l  as externa l l y  produced fuel s and exp l os i ves . 
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The usab l e  p l ant outputs d i ffer somewhat between d i rect and i nd i rect mode 

reto rti ng .  D i rect-mode retorti ng and subsequent upgrad i ng produces syncrude , 

byproduct s u l fur and ammo n i a ,  and exportab l e  e l ectr i c i ty i n  exce s s  o f  o n s i te 

needs . I nd i rect-mode products i nc l ude sync rude , expo rtab l e  e l ectr i c i ty ,  h i gh 

Btu expo rtab l e  gas , s u l fur and ammo n i a .  For both modes , the b u l k o f  usefu l  

energy o utput is  contai ned in  the  sync rude product .  

Downward arrows i nd i cate ene rgy l ost  from the  system as unuti l i zed resource , 

waste heat , o r  d i scarded mate r i a l s .  The l argest  ene rgy l os s  i s  the o i l  sha l e 

rende red unrecoverab l e  by underground mi n i ng ' tech n i que s .  S i nce th i s  ene rgy 

never enters the sha l e o i l product ion  proce s s  as such , i t  often i s  not counted 

as a l os s  from the system . The unrecovered sha l e energy i s  i nc l uded i n  the se 

d i agrams to show the e ffi c i ency of  re source recovery .  

Energy l o sses  from the  actua l product ion  process  can  be  d i v i ded i nto three 

catego r i e s , as  s hown i n  the d i agrams . Resource l os s e s  ( the sha l e ene rgy not 

extracted by the product i on proce s s )  i nc l ude the unusab l e  sha l e f i nes  ge ner­

ated duri ng cru s h i ng and the energy rema i n i ng i n  the spent sha l e  after re­

to rti ng . P roce s s  consumpt i on l os ses  const i tute tho se port i o n s  of the ene rgy 

i nput that are cons umed by vari ous  p l ant processes  such  as  retort i ng and 

e l ectr i c i ty generat i on , and u l t i mate l y  l eave the system as  waste heat.  Ex­

terna l  l os ses  are s i mp l y  the exte rnal i nputs , wh i ch are counted as l os ses  

because  they are cons umed by the  system (even  i n  the  case  of  bu i l d i ngs and 

mac h i nery whi ch  have re l at i ve l y  l ong usefu l l i fetimes ) ,  yet do not become part 

of  the useful  output phys i ca l l y .  
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FIGURE 5-4 

PA RAHO DI RECT MOD E RETORTING FACILITY ENE RGY BALANCING 

• 100,000 BPD Plant 

• Processes included: mining, crushing, retorting, spent shale di sposal, upgrading/pre refining, onsite electricity generation, 

• Figures represent bi l lion Btu's of energy per day 
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SOURCES: J. M. Mckee and S" K. Kuncha l, " EnerlY and Water Requirements lor an Oil Shale Plant Based On Paraho Process," Colorado School 01 Mines Qlly. Vol. 7 1 ,  No. 4 (1976) 
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FIGURE 5-5 

PARAHO INDIRECT MODE RETO RTING FACILITY EN ERGY BALANCING 

• 100,000 BPD commercial plant 

• Processes included: mining, crushing, upgrading, spent shale disposal , upgrading, pre-refining, electricity generation. 

• Figures represent bi l l ions Btu's of energy per day. 
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The d i agrams demonstrate that the 100 , 000 BPD o i l  s ha l e fac i l i ty does not re l y  

heav i l y on  external  energy i nputs . For both modes of retort i ng ,  the rat i o  of 

energy outputs to external  i nputs i s  h i gh , as s hown i n  Tab l e  5-18 ( rati o " A" ) .  

I n  other words , the amount of ene rgy that soc i ety must a l l ocate to a n  o i l  

s ha l e fac i l i ty ,  and thus forego us i ng i n  an a l ternat i ve way , i s  smal l compared 

to the energy p roduced by the fac i l i ty .  

On  the  other hand , cons i de rab l e amounts of  the energy i n  the  o i l  sha l e re­

source are l ost duri ng the product i on of syncrude . Resource and proces s  

l o s ses  account for up to one-ha l f of  the s ha l e energy fed i nto the system.  

The rat i o  of ene rgy outputs to resource and external  outputs ( rat i o  "B" i n  

Tab l e  5-18)  i ndi cates the effi c i ency of resource uti l i zati on i n  the o i l  sha l e 

fac i l i ty .  F o r  both retorti ng modes , rough ly  two u n i ts of  resource and ex­

ternal  energy e nte r the system for every u n i t  of syncrude produced .  Addi ng 

the unrecoverab l e  s ha l e fract i o n  to the i nputs ( rat i o  "e " ) furthe r decreases 

the net energy rati os , a l though as menti o ned be fore , the unrecovered resource 

fract i on i s  not necessar i l y  con s i dered as an i nput.  

The net energy rat i o s  i n  Tab l e  5-18 serve pr imari l y  to i l l us trate that sha l e  

o i l product i o n  consumes s ubstant i a l  amounts of energy .  Most  of  the ene rgy 

requ i rements are deri ved from energy i n  the o i l s ha l e ;  therefore , that the 

overa l l proces s  does not requi re l arge amounts of exte rnal ene rgy i nputs . The 

Paraho retort i ng techno l ogy yi e l ds sUbstant i a l  net energy ,  as s hown i n  the 

rat i o  of  ene rgy output to external i nputs . 
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TAB LE 5-18 

NET ENERGY RATI OS FOR A COMMERCIAL SCALE O I L  SHALE FACI LITY US I NG PARAHO RETORT 

Net Energy 
Rat i o  

A )  

B )  

C )  

OUTPUT:  
EXTERNAL I NPUTS 

OUTPUT : 
RESOURCE  I N PUT + 
EXTERNAL I N PUTS 

OUTPUT : 
AFFECTED RESOURCE + 
EXTERNAL I NPUTS 

SOURCES :  See F i gure 5-4 .  

Retorti ng Mode 
Paraho D i rect Paraho I ndi rect 

16 . 0 : 1  13 . 9 : 1  

0 . 6 : 1 0 . 5 : 1  

0 . 4 : 1 0 . 3 : 1 
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6 .  POTENTI ALLY UNAV O I DABLE ADVE RSE  EFFECTS 

In the c o u rs e  of the p ro po s e d  acti on ,  cons tructi ng  and  operati n g  the Paraho  

mo du l e ,  and  a s s o c i ated mi n i n g and s pent s h a l e  di s p o s a l , a l l rea s o n a b l e mi ti ­

gati n g  mea s u re s  w i l l  be ta ken  to red uce the e n v i ronme n t a l  i mpacts , and to 

comp l y  w i th app l i ca b l e Federa l , State , and l oc a l  reg u l ati ons . Howe ve r ,  cer-

ta i n  i mpacts a re both u n a vo i dab l e  and advers e : 

* 

o Ap proxi mate l y  64 a c res o f  l and s u rface , i ts vegetati on and wi l d l i fe 
h a b i ta ts w i l l  be di s t u rbed by the p l a n t  s i te ,  s to rage a rea s , convey­
o rs , roa ds and uti l i ty corri do rs , s ha l e  di s p os a l  a reas , p i pe l i nes , 
a n d  mi ne deve l opmen t .  Much o f  th i s  di s t urbance i s  expected to be 
temporary .  

o Up to 30 a cres o f  B a l zac Gu l ch wi l l  be fi l l e d  to a depth o f  400 fee t  
wi th d i s posed s pen t s h a l e .  Recon tou ri ng  and  revegeta ti o n  wi l l  
create a new s u rface w h i ch wi l l  a l te r  topog raphy permanent l y , di s ­
tu rb s ome wi l d l i fe h a b i tats , a n d  p ro b ab l y  change the vegetati o n  
cove r .  

o Ap p ro x i mate l y  300 , 000 barre l s o f  s h a l e  o i l wi l l  rema i n  u n reco vere d  
i n  un retorted fi nes from crus h i n g and s c reen i n g 11 mi l l i on tons o f  
s h a 1 e . * Howeve r ,  s i nce p l ans  fo r u l ti mate di s po s a l  fi nes rema i n 
unce rta i n ,  potenti a l  for recovery and/or re- u s e  e x i s t s . 

o Some a tmo s ph e ri c emi s s i o n s  w i l l  be added to th e reg i o n a l  a i r e n v i ­
ronme n t ,  tempo ra r i l y  degradi n g  l oca l a i r q u a l i ty du ri n g  con s truct i on 
and  operati o n . Th ese emi s s i ons  wi l l  i n cl ude parti cu l a tes , s u l fu r  
di o x i de ,  n i trogen o x i des , carbon monox i de ,  and hydroca rbons .  Des p i te 
co ntro l  e fforts , fug i t i ve d u s t  l eve l s  wi l l  i n crease d u ri n g  cons truc­
ti on and  opera t i o n  of the fa ci l i ty ,  due to emi s s i o n s  from d i s t u rbed 
l a nd , unpaved roads , and s h a l e  h a n d l i n g .  

o Th e re w i l l  be an  i ncre a s e  i n  genera l n o i s e  l e ve l s  i n  the a re a  ove r 
the th ree-yea r p roject peri od ; wi th pos s i b l e adve rs e n o i se effects 
l i mi ted to the IS-month cons tructi on peri od . Noi s e  l e ve l s  at the 
s i te a n d  for m i n i n g and  s h a l e  di s p o s a l  wi l l  comp l y  wi th s tatuto ry 
l i mi ts . Nea rby town s s uch a s  Ri fl e s h o u l d  not  be a ffecte d , but  s ome 
i mpact o n  wi l d l i fe n e a r  the s i te may res u l t .  

Based  upon a fi ve p e rcen t fi nes l os s , 2 5  g a l l o n s  o f  o i l pe r ton o f  s h a l e  
a n d  a reto rti ng e ffi c i ency ( Fi s cher As s ay )  of 95 pe rce n t .  
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7 .  I RREVERS I B LE AND I RRETRI EVAB LE COMMI TMENT O F  RESOURCES 

The  proposed act i o n  to  mi ne 11 mi l l i on ton s  of  o i l s ha l e on  NOSRs  1 and 3 wi l l  

i nv o l ve the fo l l owi ng i rrevers i b l e and i rretr i evab l e  comm i tment of  resources : 

* 

o Mi n i ng and proces s i ng 11 mi l l i on ton s  of o i l sha l e ,  averagi ng ap­
proxi mate l y  25 gal l on s  per ton , wi l l  yi e l d  as  much as  5 . 9 mi l l i on 
barre l s of  s ha l e o i l . *  E l even mi l l i on ton s  of  raw s ha l e  mi ned by 
underground room-and-p i l l ar methods wi th a 70 percent i n-p l ace 
recovery of  the reSOU i'ce wi l l  comm i t  15 . 7  mi l l i on tons of  raw , 
i n- p l ace o i l s ha l e to the proposed acti o n .  Th i s amount  of  i n-p l ace 
shal e i s  o n l y  a fracti on of  one percent of  the 11 . 4  b i l l i on ton s  of  
s ha l e on  NOSRs 1 and  3 and i s  approxi mate l y  1 . 3 percent of  the  1 . 2 
b i l l i on tons  of  reserves i n  the DE I  l ease . 

o Th i rty acres of  Ba l zac Gu l ch on the Anv i l Po i nts s i te wi l l  be f i l l ed 
to a depth of  400 feet wi th 11 mi l l i on to ns  of  d i sposed retorted 
shal e .  Drai nage and catch-bas i n s are p l anned to contro l runoff and 
l eac h i ng .  The d i sposal  area wi l l  be vegetated and cared for unti l 
the new cover i s  s e l f- sustai ni ng . 

o Due to the acti v i ti es descri bed above , 64 acres of natural l y  occur­
r i ng f l ora and exi sti ng wi l d l i fe habi tats wi l l  be l ost .  Howeve r ,  
some o f  thi s  may b e  rec l a i med  by revegetat i o n .  The l os t  wi l d l i fe 
hab i tats are not cri ti ca l . 

o A max i mum of  122 acre- ft/year of  39 , 753 , 700 ga l l ons  of  water ( 183 
acre- ft or  59 , 630 , 550 gal l on s  over 1 . 5 years ) ,  pri mari l y  for domes ­
t i c  use , m i n i ng ,  a n d  d u s t  co ntro l , wi l l  be co nsumed ons i te .  90  
percent of  thi s water i s  expected to  come from the  Co l orado R i ver .  
The  remai nder wi l l  come from an ex i sti ng NOSR  1 reservo i r  on  the 
p l ateau and from proces s  waters . A l l water consumed wi l l  be s u rface 
water ; i t  i s  not expected that any groundwater wi l l  be u sed  ons i te .  
A n  add i ti onal  esti mated 300 acre-ft o r  97 , 755 , 000 ga l l o ns  o f  water/ 
year (450 acre-ft or  146 , 632 , 500 over 1 . 5 year peri od)  wi l l  be  
consumed offs i te by the  i ncreased popu l ati on  as soc i ated wi th the 
project.  Total ons i te and offs i te wate r use  for a 1 . 5 year opera-
t i o n  phase based on these  esti mates wi l l  be 633 acre-ft , or 206 , 263 , 050 
gal l on s . 

o A maxi mum of  approxi mate l y  13 . 5  megawatt-years of  outs i de e l ectr i ca l  
power wi l l  be consumed over a 1 . 5 year  operat i ng per i o d .  Th i s i n  
turn wi l l  requ i re the offs i te consumpti on  of  46 , 200 to n s  o f  b i tu­
m i nous coal ( or i ts heati ng val ue equ i va l ent i n  natural gas , 1 . 02 
b i l l i o n  SCF ) for power ge nerati o n .  There a l so  wi l l  be the offs i te 
concomi tant cons umpti on of  204 acre- ft o r  66 , 473 , 400 gal l o ns  of  
coo l i ng water for power ge nerati on  over  a 1 . 5 year ope rati ng per i od .  

Based o n  fi ve percent l os s  of  f i nes and a retort i ng eff i c i ency ( F i scher 
As say)  of  95 percent . 
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o A max i mum of  300 , 000 barre l s of  shal e o i l i n  the unreto rted f i nes 
from crush i ng and scree n i ng wi l l  be l ost  i rretri evab l y , u n l e s s  they 
are sto red fo r l ate r u s e .  
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G LOSSARY 

Ad i t  - A m i n i ng tunne l . 

AFY - Acre- feet per yea r .  

Baghouse  - A dev i ce for  remov i ng part i c u l ate matte r from a gas stream by 
pas s i ng the stream th rough a ser ies  of  f i ne l y  me shed " bags " wh i ch screen 
out the part i c u l ates . 

Bajada - An a l l u v i a l  p l ane formed at the base of  a mo untai n by the coa l es c i ng 
of  several  a l l uv i a l  fans . 

Bench  - A s he l f- l i ke area o f  roc k  wi th steep s l opes above and be l ow. 

C l as s  I Area - A federal l y  de s i gnated area of h i gh ami b i ent a i r qua l i ty where 
no degredati on of  the a i r qua l i ty by un natura l causes  wi l l  be a l l owed .  

Cuesta - A l ong l ow ri dge with a re l at i ve l y  steep face or  es carpme nt on one 
s i de and a l o ng gent l e  s l ope on the other s i de .  

DE I  - Deve l opment  Engi neeri ng , I ncorporated .  

D i rect Mode - A mode of heat i ng o i l s ha l e  by di rect contact wi th the or i g i na l  
heat source . 

Dr i ft - An approx i mate ly  hori zontal  passageway i n  underground  m i n i ng .  

D r i l l  J umbo - A spec i a l i zed p i ece of dri l l i ng equ i pme nt capab l e  of dr i l l i ng 
4 . 5 i nch  h o l es  30 feet deep . 

ERDA - Energy Re search and Deve l opme nt Adm i n i s trat i o n .  

F i nes - P i eces of  raw o i l s ha l e l es s  than 0 . 5 i nches  i n  d i amete r .  

F i scher  Assay - A method o f  dete rm i n i ng the o i l  content o f  o i l s ha l e .  

F ue l  NOx - NOx produced by di rect combusti on o f  fue l s .  

I ndi rect Mode - A mode of heati ng o i l s ha l e  by i ndi rect contact wi th a heat 
source , s uch  as a pre heated gas . 

MGY - M i l l i o n gal l ons  per year .  

Mahogany Zone - Name g i ven to the Mahogany Ledge , a r i ch ( 30 gal l o ns  per ton )  
l ayer o f  o i l s ha l e  run n i ng through the upper s ha l e  zone o f  the P i ceance 
C reek  Bas i n  of  C o l orado . 

NOSR - Naval O i l S ha l e  Res erves . 

Off  Gas - Gas evo l ved dur i ng the reto rti ng o f  o i l s ha l e .  



Ore Pas s - A passageway for the transportat i o n  o f  ore . 

PSD - P revent i o n  o f  S i gn i f i cant Deteri orat i o n .  

RCRA - Resource Conservat i o n  and Recovery Act . 

R i bs - A s tructural member  o f  a " room" wh i ch furn i s hes s upport.  

Room and P i l l ar M i n i ng - An  underground m i n i ng method i n  whi c h  mate ri a l s are 
m i ned from s quare or  rectangu l ar " rooms , "  l eav i ng p i l l ars o f  the m i neral  
l ayer between rooms fo r s upport . 

Sagometer - A devi ce for meas uri ng the amount of sag i n  the roo f  of a mi n i ng 
c hamber or  tunnel . 

Thermal NOx - NOx produced by i nd i rect heat i ng o f  a fue l or  other s ub stance . 
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A I R  POLLUTION D I SPERSION ANALYS I S  





1 .  MODEL ING ANALYS I S  

Ai r qual i ty i mpacts o f  the proposed project we re anal yzed through d i spers i o n  

mode l i ng .  The PTMAX mode l was used to de ri ve worst- case meteoro l og i ca l  con­

d i t i ons . The h i ghest one  hour , three hour , and 24 hour S02 conce ntrat i o n s  

were predi cted by the PTMTP model  wi th adj ustments made to account fo r rough 

terra i n .  The AVDUST mode l was used  to pred i ct 24 hour average part i c u l ate 

concentrati ons . The COM mode l was used to cal cu l ate annual  average S02 ' N02 , 

and  part i c u l ate concentrat i o ns . *  

The mode l s used do not con s i der  bac kground po l l utant l eve l s .  Long-term po l ­

l utant averages (equ i val ent to annual  mean l eve l s ) were used  as bac kground 

l eve l s  for  a l l mode l i ng i mpacts , even s hort- term ( 24 hour and three hour)  S02  

and parti c u l ate i mpacts . A l though s hort- term concentrati ons  of  the se po l ­

l utants may exceed annual  mean l eve l s ,  i t  i s  d i ffi c u l t to dete rm i ne i f  the 

h i gher measured s hort- term l eve l s wi l l  correspond i n  t i me and l ocat i o n  wi th 

the predi cted maxi mum co nce ntrati o n s  res u l t i ng from the fac i l i ty ' s emi s s i on s .  

F urthermore , the i mpacts predi cted by the mode l i ng are worst- case i mpacts 

whi c h  repre sent pos s i b l e ,  b ut u n l i ke l y ,  occurrences . For purposes  of th i s  

ana lys i s ,  i t  i s  unreasonab l e  to a s s ume that the sum of  the h i gher short-term 

amb i ent meas urements and the correspond i ng predi cted max i mum fac i l i ty i mpacts 

i s  a rea l i sti c approxi mati on  of  fac i l i ty i mpact .  The esti mated bac kgro und 

concentrati ons  based on l o ng-term ave rage s more near l y  represent the expected 

contri btu i ons  from the other sou rces to the total amb i ent  parti cu l ates and S02 

l eve l s .  

* For detai l s  of  these  mode l s ,  see Refe re nces 1 and 2 .  
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2 .  MODE L I NG I NPUTS 

2 . 1 GAS EOUS POLLUTANTS 

The c haracteri s t i c s  of the sources  mode l ed are g i ve n  i n  Tab l e A- I .  Total 

dai l y  and month l y  gaseous and part i c u l ate emi s s i on rates for each phase of the 

proposed project are g i ven  i n  Tab l e  A- 2 .  Bes i des these  i nput parameters , the 

mode l s PTMTP and COM a l so requ i re meteoro l ogi cal data . For COM , a j o i nt 

frequency di stri buti on  of wi nd speed , d i recti o n ,  and stab i l i ty c l as s  i s  need-

ed .  Based  on  3 . 5 months of wi nd speed and  d i recti on data co l l ected by Aero-

Vi ro nment at the exi sti ng  fac i l i ty ,  a frequency di stri buti on  was deve l oped .  

Becau se these  data were co l l ected duri ng the wi nter mo nths  o n l y , thi s approach 

was con s i dered conservat i ve ,  represent i ng wo rst-case condi ti o n s . 

Stab i l i ty was ass umed to be neutral  duri ng the day and neutral or  stab l e  at 

n i ght , dependi ng  upon the wi nd speed . Th i s  a s s umpt i on a l so was cons i dered to 

be conservat i ve . 

The outputs of  the PTMAX mode l were u sed to dete rmi ne  the worst-case meteor-

o l og i ca l  cond i t i o n s  to be s i mu l ated by PTMT P .  T h e  h i ghest concentrat i o n  for 

the proposed ox i di zer/bo i l er/turb i ne stac k was predi cted to occur  duri ng  c l as s  

A stab i l i ty ( Pasqu i l l )  and a 3 . 0 m/sec wi nd speed . For  the m i ne vent , the 

l ow-p l ume ri se was predi cted to cause the h i ghest , very l ocal i zed concen-

trati o n s . Howeve r , the i nacces s i b i l i ty of  the vent l ocat i o n  wi l l  prevent 

anyone from be i ng exposed to these concentrat i o n s ; therefore , meteoro l ogi cal  

cond i ti on s  g i v i ng h i gh concentrati o n s  at l east 200 m away we re chosen  as  be i ng 

more rea l i st i c  for asses s i ng the i mpacts . 

* The source- spec i f i c  emi s s i o n  rates u s ed i n  the mode l i ng are conta i ned i n  
the a i r perm i t ,  Reference 3 .  
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Thus , stab i l i ty c l as s  E wi th a wi nd speed of  2 . 0 m/sec was chosen  as  the 

worst-case for th i s  source . 

To mode l one hour concentrati ons , both sets of  the aforementi o ned cond i ti ons , 

p l u s  a mi x i ng he i ght of  350 m was u sed .  The meteoro l ogy for the three  hour 

s i mu l at i on was i dent i ca l , aga i n to be conservat i ve .  

For  the 2 4  hour case , a wi nd meander o f  300 was used . The p revai l i ng d i rec­

t i o n  was c hosen  to be 3450 because i t  wou l d l i ne up the m i ne and the modu l e 

emi s s i ons , caus i ng the h i ghest i mpacts . The occurence of  s uch  a wi nd d i rec­

t i o n  a l l day ( even  wi th a 300 meande r)  i s  u n l i ke l y ,  b ut remote l y  pos s i b l e .  

Because the propo sed oxi d i ze r/bo i l er/turb i ne stac k was not a s i gn i f i cant 

source , stab i l i ty and wi nd speed we re chosen  that wou l d g i v e  h i ghest i mpacts 

from the mi ne . S i nce stab i l i ty c l as s  E ,  wi nd speed 2 . 0 m/sec was shown above 

to be  the worst-case for the mi ne , it was used duri ng the n i ghtt i me hours . 

For  the dayt i me , s tab i l i ty c l as s  0 ,  wi nd speed of 3 . 5 m/sec was used , i n  o rder 

to g i ve h i gh conce ntrati ons  i n  the same gene ra l  area and the h i ghest add i ti ve 

i mpacts . 

Separate one hour and 24 hour mode l runs were made to assess  the effect of  

p l ume i mpact o n  the  Roan  C l i ffs . Because p l ume i mpact occurs ch i ef ly  u nde r 

stab l e  condi ti ons , the o ne hour case was mode l ed wi th c l as s  E s tabi l i ty and 

2 . 0 m/sec wi nd speed.  A l so ,  th i s  case was mode l ed wi th a wi nd d i recti o n  for 

1650 b l owi ng from the modu l e  s i te to the m i ne vent and toward the c l i ff .  

The mode l i ng ana l ys i s  of  24 hour i mpacts to determi ne p l ume i mpact on  the 

r i dge was executed  wi th the same meteoro l ogy as the other 24 hour run , except 
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that a p revai l i ng wi nd di rect i o n  of  1650 was used .  Because  th i s  area has  a 

p redom i nati ng val l ey f l ow reg i me , wi nd d i rect i o n  b l owi ng toward the c l i ffs 

duri ng s tab l e atmospheri c cond i ti o ns i s  h i gh l y  un l i ke l y  espec i a l l y  wi th o n l y  a 

300 meander a l l day.  However , the res u l ts are i nc l uded for comp l eteness  i n  

asses s i ng a l l pos s i b l e i mpacts . 

2 . 2 PARTICU LATES 

Meteo ro l ogi ca l  i nputs for COM parti c u l ate mode l i ng we re the same as fo r the 

gaseous po l l utants . The l i ne source emi ss i ons  we re a s s umed to be comi ng from 

the end po i nts of  the roads o n l y  and the area source emi s s i ons  we re assumed to 

be re l eased at one poi nt .  Al so , no parti c l e  fal l -out  was i nc l uded . These  

a s s umpt i ons  l ead to  very conservati ve predi cti ons of  part i c u l ate concentra­

t i o ns i n  the modu l e  area .  

Meteoro l ogi cal  i nputs to  the  AVOUST mode l to  assess  parti c u l ate i mpacts were 

very s i mi l ar to the PTMTP i nputs . O n l y  the 24 hour case was mode l ed because  

there a re no one o r  three hour s tandards app l i cabl e .  The wi nd speed and 

s tabi l i ty c l as ses  are i denti ca l  to those  i n  the 24 hour runs for gaseous 

po l l utants , because  most  sources  were a s s umed to have an affecti ve s tack 

he i ght of  10 m and so wou l d  i mpact s u rroundi ng areas the same way that the 

m i ne wou l d . However , the p reva i l i ng wi nd d i recti on was a s s umed to be 2700 

because it a l i gns  the h i ghest part i c u l ate emi tt i ng sources to g i v e  h i ghest 

i mpacts . I t  a l so  i s  a h i g h l y  p robab l e  di recti on , a l though i t  genera l l y  i s  

assoc i ated w i th h i gher wi nd speed when occurri ng a l l day . 

A-4 



Because  part i cu l ate fa l l -out  i s  i nc l uded i n  the mode l , an  add i t i ona l i nput of  

part i cu l e- s i ze d i stri but ions  for  the  d i fferent types of  ope rat ions  i s  needed . 

These d i stri buti ons  we re obtai ned from stud i es by D E I  and AeroVi ronment . 4 

A l l nonstack po i nt source emi ss i ons  we re a s s umed to be re l eased at 10 m ,  the 

average he i ght of  the operat i on or  storage p i l e .  L i ne and area source emi s ­

s i ons we re as s umed t o  be  gene rated a t  groudn l eve l . The o n l y  s tack  wi th 

part i cu l ate emi s s i ons  was that of the modu l e  oxi di zer/bo i l e r/tu rb i ne s tack and 

the s tack parameters used are the same as those presented i n  Tab l e  A- I .  
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TABLE A- I 

SOURC E  CHARACTERI ST I CS FOR NON FUG I T I VE EMI S S ION S  

SOURCE STAC K STACK EXIT VOLUHE F LOW 
HE I GHT TEMPERATURE (m3 / s e c )  

(m) (OK) 

Turb ine/ Bo i l e r  45 . 7  45 0 . 0  5 8 . 2 7  
Oxi d i z e r  Stack 

Mine Vent 1 0 . O
a/ 

2 9 3 . 0  2 8 3 . 2 0 

a/ I n i t ial st ack he ight i s  a s sumed t o  be 1 0  m due to momentum o f  p lume . 

NOx 
S02 

TABLE A - 2  

TOTAL DA I LY AND �10NTHLY EMISS ION RATES FOR 
THE P ROPOSED ANV I L  P O I NTS O I L  SHALE FAC I L ITY W 

CONSTRUCT I ON AND 
�lI N E  DEVELOP�IENT 

l b s / day t on s / mo . 

1 3 3 . 8  1 . 5  

9 . 9  0 . 1  

. .  - H T N T Nr AND t'l .Ll .1.1 U 1 b 
RETORT OPERAT I ON V 

l b s / day tons /mo . 

2 1 2 4  2 1 . 5 

35 3 2 . 5  

Part i cu l at e  2 7 1 . 4  3 . 0  6 7 5  7 . 4 

. . . .  

�I Emi s s i on rat e s  i n c lude emi s s i on s  from a l l  s ourc e s  d i scu s s e d  in the 
p o l l ut ant emi s s ions sect ion ( 3 . 3 . 1 ) inc luding fugi t ive dust and veh i ­
c l e  emi s s ions . 

b/ Emi s s i on rates inc l ude p e ri o d i c  emi s s ions from the p i l ot an d s em i ­
work s  p l ant . 

A-6 



3 .  A I R  QUALITY IMPACT MAPS 

F i gures A-I through A- 6 s how parti c u l ate , N02 , and S02 i mpacts from the Anv i l 

Po i nts fac i l i ty ,  as predi cted by the d i spers i on mode l i ng .  
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F I G URE A-I 

PRED I CTED ABOVE BA CKGROUND ANNUAL 
AVERAGE TS P CONCENTRATIONS (}1g/m3 ) .  
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F IGURE A-3 
PREDICTED A BOVE BACKGROUND ANNUAL 
AVE RAG E N02 C ONCENTRATIONS (flg/m3 ) .  
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F I G U R E  A-4 

P R ED I CTE D A BOVE BACKGR OUND  ANN UAL 
AVERAGE S02 CON C EN TRATIONS (,ug/m 3 ) .  
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F IGURE  A-5 

PRED ICTED ABOVE BACK G ROUN D 
24- HOU R S02  CONC ENTRATIONS (J-Lg/m3 ).  
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F IGURE  A-6 

PRED I CTED ABOVE BACKGROUND DOWNWIND ONE- HOUR 
SOz CON CENTRATION A LONG PLUME CENTERLINE 
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APPEN D I X  B 

SUMMARY O F  CHEM I CAL  TEST RESU LTS FROM 

WOODWARD- C LYDE LEACHATE STUDY 
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F EDERA L  LAWS AND REGULATIONS AFFECTING THE PROPOSED ACTION 

LAWS/REQULATIONS 

Nat i onal  Env i ronmenta l Po l icy Act 
of  1969 ( NEPA) 42 U . S . C . A .  SS  4231 
et.  seq . ( 1973) 

Execut i ve O rder 11514 as Amended by 
Execut i ve Order 11991 (Sec s .  2 ( g )  
and 3 ( h ) , Protecti on and Enhance 
ment of Env i ronmenta l Qual i ty ,  May 
24 , 1977 . 

DOE Comp l i ance wi th the Nat i onal  
Env i ronmental Po l i cy Act , Fede ra l 
Reg i ster  Vo l .  43 No .  35 , 10 CFR  
Parts  20B , 711 , 1021 .  G u i de­
l i ne s  on  P reparati on of Env i r­
onmental Impact Statements , 40 
C F R  Part 1500 , May 2 ,  1973 . 
Imp l ementat i on of  N EPA by DOE :  
Fed .  Reg . March 2B , 19BO -
Vo l . 45 , No . 62  p .  20694. 

REQU I REMENTS 

Impact Study Requ i rements . Comprehen­
s i ve envi ronmental  eval uati ons  must be 
prepared for al l federal act i ons  s i gn i ­
i f i cantly affecti ng the env i ronment . 
Pri mary and seco ndary i mpacts o f  
projects o n  a l l env i ronme nta l med i a  

PERMIT 
REQ U I RED 

must be anal yzed and m i t i gati ve methods 
deve l oped.  P urs uant to NEPA , the Counc i l 
on Env i ro nmenta l  Qua l i ty has p ub l i shed 
regu l at ions  for preparat i on o f  env i ron­
mental  i mpact statements . 

The Department of  Energy ( DO E )  has adopted 
i ts own env i ronmetal  i mpact assessments ( E IA)  
of  proposed DOE  acti ons to  ens ure that en­
v i ronmenta l val ues are cons i dered as  early 
as poss i b l e  i n  the dec i s i on maki ng proce s s , 
and to prov i de the bas i s  for determ i n i ng 
whether an envi ronmenta l i mpact statement 
( E I S )  s hou l d be prepared . The DOE gui de­
l i nes for the preparati on of E I S ' s : program­
mati c ,  proj ect spec i f i c ,  and s i te spec i f i c .  
The programmati c  E I S  addresses  the env i ron­
mental impacts of  a b road re search 
and devel opment program . The project 
spec i f i c  E I S  eval uate the i mpact of  
the  part i c ua l ar DOE  p roject to  be  
carri ed out  at a spec i f i c  s i te ,  for 
examp l e ,  the constructi on adn opera-
t i o n  of a demonstrat i on p roject .  S i te 
spec i f i c  E I S ' s requ i re more deta i l ed 
i nfo rmat i o n  i denti fyi ng fac i l i ty i mpacts 
on  an i mmed i ate s i te .  

Spec i f i c  requ i rements cal l for descri pti on  
of  the  proposed and exi sti ng env i ronment , 
desc r i pti on  and analys i s  o f  potenti al en­
v i ronmenta l i mpact , s ummary of  unavo i d­
ab l e  adverse i mpact , s ummary o f  i rrever­
s i b l e  and i rretri evab l e commi tment of  
resources , evauat i o n  of  the  re l at i ons h i p  
of  the proposed act i o n  to l and u s e  p l ans , 
po l i c i es and contro l s ,  d i scuss i on of  the 
re l at i onsh ip  between short te rm uses of 
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FEDERAL LAWS AND REGULATIONS AFFECTING THE PROPOSED ACTION 

LAWS/ REGULATIONS 

Federal Non-Nuc l ear Energy Research 
and Devel opment Act of 1974 , P . L .  
93- 577 , ( December 3 ,  1974) 42 U . S . C . 
5901 (88 Stat . 1979 ) 

REQU I R EMENTS 

the env i ronment and the mai nten-
ance and enhancement of l ong term 
producti v i ty as we l l  as a ri gorous 
exp l orat i on and factual eva l uati on 
of  the env i ronme ntal i mpacts of  the 
fu l l  range of reas onab l e avai l ab l e 
a l ternati ve to the proposed acti on .  
At  the conc l u s i on of the E I S  there 
s hou l d be a synthes i s  of the i nforma­
ti on contai ned i n  teh body of the state­
ment and ana lys i s  of the envi ronmental 
trade offs associ ated with  the proposed 
acti on  and reasonab l e avai l ab l e  a l ter-

PERMIT  
REQ U I RED 

Any project goi ng forward wi thout com­
NEPA , the agency and the project 
deve l oper are both subject to i nj unc­
ti on , and wi l l ,  in genera l , not be 
a l l owed to conti nue unti l sati sfactory 
draft and f i nal E I S ' s  have been proper ly  
prepared and  cons i dered by the  cogn i ­
zant age ncy i n  i ts dec i s i on maki ng pro­
ces s .  

Impact Study Requi reme nt.  Sect ion  13 
( a )  of the Act requ i res that a gener i c  
water resource assesment b e  undertaken 
for each non- nuc l ear ene rgy technol ogy .  
A s  the present ti me two wate r resource 
asses sments are be i ng prepared for any 
proposed demonstrati ons  project wh i ch may 
i nvo l ve a s i gn i fi cant impact on  water 
resource s .  These studi es must prov i de 
i nvormat i o n  to determi ne 1)  i f  there i s  
any water avai l ab l e for deve l opment , and 
2 )  where to get the wate r i f  i t  i s  avai l ­
ab l e . Secti on 13 (a)  studi es must assess  
the effects of  deve l opment on  wate r qual i ty .  
They must  i nc l ude associ ated cost estimates 
as we l l  as asses sments of the env i ronme ntal 
soc i a l , and economi c i mpacts of  any change 
of  currently uti l i i zed wate r resources that 
may be requi red by the proposed fac i l i ty 
or proces s .  
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FEDERAL LAWS AND REGULATIONS AFFECT ING THE PROPOSED ACTI ON 

LAWS/REGU LAT IONS 

Federa l C l ean A i r  Act Amendments of  
1977 , P . L .  95-95 (August 7 ,  1977 ) ,  
42 U . S . C . 7401 ( 91 Stat. 685 ) :  
C l ean A i r  Act , extens i on ,  P . L .  93-
15 (Apri l 9 1973 , 42 U . S . C .  1957b 
1 ( 87 Stat. 11) : C l ean A i r  Amendme nts 
of 1970 , P . L . 91-604 ( December 31 , 
1970 ) , 42 U . S . C . 1957b (84 Stat . 
1976 ) ; 
A i r  Qua l i ty Act of  1967 ( a l so ca l l ed 
the Nat i o na l  Emi s s i o n  Standards Act) , 
P . L .  90-148 ( November 21 , 1967 ) , 42 
U . S . C .  1957- 1957 11 (81 Stat . 485 )  
C l ean A i r  Act Amendments o f  1965 , 
P . L .  89-675 (October 15 , 1966 ) , 
42 U . S . C .  1857 ( 77 Stat . 392)  
C l ean A i r Act Amendme nts o f  1965 , 
P .  L .  89-272 (October 20 , 1965 ) ,  42 
U . S . C .  1857 ( 77 Stat . 392 ) 
C l ean A i r Act o f  1963 , P .  L .  88-
296 ( December 17 , 1963 ) , 42 U . S . C .  
1957- 1857g ( 69 Stat . 322 ) .  

Executi ve O rder 11602 , Prov i di ng for 
Admi n i strati on  o f  the C l ean A i r Act 
wi th Respect to Federa l Contracts , 
Grants , or  Loans (36  Fede ra l Reg i s­
ter 12475) 

A i r Q ua l i ty Regu l ati ons  are conta i ned 
i n  40 CFR genera l l y .  See spec i f i c­
a l l y :  Nat i ona l Pri mary and Secondary 
Ambi ent Ai r Q ua l i ty Standards 40 
Standards of Pe rformance for New Sta­
t i onary Sou rces  40 C F R  60 
Nat i onal  Em i s s i o ns Standards for 
Hazardous Po l l utants 40 CFR  61 
Rev i ew of New Sources and Mod i f i ca­
ti ons  40 C F R  5 1 . 18 

REQU I REMENTS 

of currently uti l i zed  water resourses 
that may be requ i red by the proposed 
fac i l i ty or  p roces s .  

PERMIT 
REQUIRED 

Amb i ent C r i teri a .  EPA has promu l gated 
Nati onal  Amb i ent Ai r Quai l ty Standards 
( NAAQS)  for seven cri teri a po l l utants : 
s u l fur  d i ox i de (SO? ) ,  part i c u l ar matter 
( PM i s  a l so referred to as tota l s u spe nded 
part i c u l ates ) ,  ni torgen d iox ide ( NO? carbon 
monoxi de ( CO ) , hydrocarbons ( HC ) , l ead 
(pb ) , and ozone . Pri mary ( heal th re l ated)  
and/or secondary (property or  p ub l i c  we l fare 
re l ated) have been set for each o f  these 
pol l utants . Some states have promu l gated 
more stri ngent amb i ent a i r  qual i ty stan­
dards and/o r add i ti ona l  amb i e nt standards 
for pol l utants not covered by NAAQS . 

Emi s s i ons Requ i rements . Best ava i l ab l e con­
tro l technol ogy ( BACT) i s  requ i red for con­
tro l l i ng emi s s i ons from new faci l i ti es s i ti ng 
i n  Prevent i on of  S i gn i f i cant Dete r i o rati on  
( PSD)  areas . Best avai l ab l e retro f i t  tech­
nol ogy ( BART) i s  req u i red for exi sti ng major  
stat i o nary sources that emi t  a i r po l l utants 
wh i ch may reasonab ly  be anti c i pated to con­
tri b ute to i mpai rment of v i s i b i l i ty i n  man­
datory C l ass  I areas . New sources s i t i ng i n  
nonattai nment areas must have the l owe st 
achi evab l e emi s s i on rate ( LAER ) .  Exi sti ng 
sources i n  nonatta i nment areas must use rea­
sonab l e avai l ab l e  contro l techno l ogy ( RACT) . 

EPA has promu l gated New Source Performance 
Standards (NSPS)  for a numbe r of categor i e s  
o f  stat ionary ai r pol l uti on sources . NSPS 
requ i re performance at l east as good as that 
wh i ch co u l d be obtai ned by u s i ng the best 
technol ogi cal  system of  conti nuous  emi s s i on 
reduct i o n .  The NSPS spec i fy emi s s i on l i mi ta­
ti ons for a new source and app ly  to sources 
constructed or  modi f i ed after pub l i cati on  o f  
the NSPAS . EPA h a s  not pormu l gated any Federa l 
NSPS for Federal NSPS for o i l sha l e product i on 
and refi n i ng a l though i t  has promu l gated NSPS 
for petro l eum ref i ner i es and petro l eum storage 
and trans fer fac i l i t i e s  ( greater than 300 , 000 
barre l s .  The data base for Federal  NSPS for 
o i l  sha l e are bei ng deve l oped by the I ndustri a l  
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F E D E RA L  LAWS AND REGU LAT IONS  A F F E CT I NG THE  PROPOSED ACTION 

LAWS/REGULAT I ONS 

S i g n i f i cant Dete r i o rat i o n  of A i r 
Qua l i ty 40 C F R  5 2 . 18 ( s up e rceded 
by Sect i on 127 o f  the 1977 C l ean  A i r 
Act )  
Amb i ent  A i r Mo n i to r i ng  Reference and 
Eq u i va l en t  Methods 40 CFR 53 
Emi s s i on s  Offset EPA I nt e rp retat i ve 
Reg u l at i o n s , 41 Federa l Reg i ster  
5 5 5 24- 30 , Decembe r  2 1 ,  1976 . 

REQUI REMENTS 
P E RM I T  
REQU I R ED  

and E n v i  ronmenta r Research Lab ( I ER L ) . 
When  the  data b a s e  i s  comp l e te i t  wi l l  be  
used  by t he Off i c e o f  Ai r Q u a l i ty P l a n n i ng 
a nd Standards ( OAQ P S )  for o i l  s ha l e .  
The e n t i re proc e s s  wi l l  t a ke about f i v e 
years . I n  t h e  me ant i me , howe v e r , E PA wi l l  
be  deve l op i ng a g u i dance  doc ument  for 
the o i l  s ha l e  i nd u s t ry .  Th i s  s ho u l d  
b e  comp l eted by Decembe r 1980 . 

Emi s s i o n s  s tandard s  a l s o have been  
p rom u l gated for  f o u r  hazardous  a i r  po l l u­
tants : bery -I l i um , a s be s tos , mercury ,  and  
v i ny l  c h l o r i de  under  EPA/s  Nat i o na l  
Em i s s i on s  Standards f o r  Hazardo u s  A i r 
P o l l utants ( N ESHAPS ) Program.  E PA i s  pre­
s e nt l y  con s i de r i ng  arse n i c  for de s i gnat i o n  
a s  a hazardous  a i r p o l "l utant . Me rc u ry and  
ars e n i c  for  de s i gnat i o n  as a hazardo u s  a i r  
pol l utant . Mercury and  a rs e n i c  a re byprod­
ucts  o f  o i l s ha l e acti v i t i e s .  

P e rm i t  Requ i reme n t s . Stat i o nary s o u rce  
d i sc hargers a re s u b j e ct to E PA ' s new  s o u rce  
rev i ew  proc e s s .  Under  t h i  s p roce s s , new 
s o u rces  are re v i ewed to determ i ne i f  NS PS  
are appl i cab l e  and whet h e r  the  s o u rce  s ha l l 
be  l ocat i ng  i n  a no natta i nment o r  P reve n t i o n  
of  S i gn i f i cant  Dete r i orati o n  ( P S D )  a re a .  X 
Depe nd i ng o n  the  s i te l ocati on , a no natta i n-
me nt or P revent i o n  o f  S i gn i f i c ant Deter i o r-
at i on ( P S D )  area . Depend i ng o n  the  s i te l o ca­
ti o n , a no natta i nme n t  or PSD  perm i t  ( c o l l ec­
t i ve l y  c a l l e d p reconstruct i o n re v i ew permi ts )  
i s  requ i re d .  

R e s o u rce C l a s s i f i cat i on a n d  P rotecti o n .  T h e  Act 
e s tab l i s h e s  a four  t i e red c l as s i f i cat i o n sys tem 
for i mpro v i ng and  protect i ng a i r qua l i ty .  The s e  
fo u r  catego r i e s  a r e  C l as s  I ,  C l a s s  I I ,  C l a s s  I I I , 
and  no nattai nme n t .  Areas wi th  a i r qua l i ty that 
i s  c l eaner  than  the  NAAQS re q u i re a re de s i gnated 
as P revent i o n  o f  S i gn i f i c ant Dete r i orat i o n  ( PS D )  
areas a n d  fa l l  i nto o ne o f  t h e  f i rst  t h ree  cate­
go r i e s .  The  fo l l owi ng ce i l i ngs  are e s tab l i s hed 
des i gnat i ng the maxi m um a l l owab l e  i n c re a s e s  for 
S02 and PM over a des i gnated b a s e l i ne i n  the PSD  
areas ; 
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FEDERAL  LAWS AND REGU LATIONS AFF ECTI NG TH E P ROPOSED ACTION 

LAWS/REGU LATIONS 

Comment pe r i od fo r new PSD 
PSD regs . e nded Feb. 29 , 1980 . 

REQU I REMENTS 
PERMIT 
REQUI RED 

POLLUTANT MAX I MUM ALLOWABLE INCREASE (�g7m3) 
C l as s  I C l ass  I I  C l ass  I I I  

Part i c u l ate Matte r :  
Annual  Geometr i c  Mean 5 19 37 
twenty- four hour max . 10 37 75 

S u l fur D i ox i de 
Annual  ari thmeti c  mean 2 
Twenty- fo ur hour max . 5 
Three- hour max i mum 25 

20 
91 

512 

EPA was req u i red to promu l gate PSD regu l ati ons 
for CO , HC , NO , AND OX by August 1979 . To 
date , regu l ati ons have not been proposed .  
PSD requ i remnts app l y  to a l l maj or em i tti ng 
faci l i ti es ; 1) wh i c h are l i sted among 
th i s  Act l s 28 stat i o nary categori es and 
wh i ch em i t ,  or have the potent ia l  to em i t ,  100 
tons or more per year or mo re of  any a i r  
pol l utant and 2 )  any other so urce with 
the pote nti a l  to emi t  250 to ns per year 
or more of any a i r po l l utant . EPA a l so 
is  requ i red to promu l gate regu l ati ons  
a i med at  prevent i ng any future ( and 
remedyi ng any e s i sti ng )  i mpai rment 
res u l ts from man-made po l l ut i on .  V i s-
i b i l i ty regu l ati ons wi l l  conta i n  
emi s s i ons l i m i ts , compl i ance sc hedu l es , 
a l ong-term strategy and other neces sary 
meas ure s .  These regu l ati ons  app l y  to maj or 
em i tt i ng fac i l i t i e s  fal l i ng under any of  
the  28  stati onary source categori es  wh i c h 
have the potenti a l  to emi t  250 to ns or 
more per year o f  any pol l utant wh i ch may 
reaso nab l y  be ant i c i pated to contr i bute 
to i mpai rme nt of v i s i b i l i ty .  

Areas with  a i r qua l i ty wh i ch v i o l ate NAAQS 
are des i gnated as nonatta i nme nt areas . 
Nonattai nment status ,  however , i s  as s i gned 
on ly  for that po l l utant wh i c h v i o l ates the 
Federa l amb i ent standard . Because the 
amb i e nt standars are v i o l ated , restr i c­
ti ons are p l aced on  the i ntroducti on of  
new sources em i tt i ng the  nonattai nment 
pol l utants . New and modi f i ed sources 
i ntroduced i nto no nattai nment areas 
before J u l y  1 ,  1 979 were permi tted on ly  
if  EPA l s 1976 em i s s i ons  offset i nte r­
preti ve regu l at ions  are sati s f i ed .  
These regu l at ions  a l l ow i ntroducti on  of 
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F EDERAL LAWS AND REGU LATIONS AFFECTI NG THE PROPOSED ACT ION 

LAWS/REGU LAT IONS 

Fede ra l C l ean Wate r Act of 1977 , H . R . 
3199 and S .  1952 , P . L .  ( 95-217 ( Deceb­
ber 27 , 1977 ) , 33 U . S . C .  1251 (9 
Stat . 1566 ) ; 
Federal Wate r Po l l uti on Contro l Act 
Amendme nts of  1976 , P . L . 94- 558 
(October 19 , 1976 ) , 33 U . S . C .  1293 
(90 Stat . 2639)  

Federal Water Po l l uti on Contro l Act , 
as amended 33 U . S . C . S .  1251 et seq .  
( S upp . 1976 ) ; 
Federal Water Po l l ut i o n  Contro l Act , 
Amendments of 1972 , P . L .  92-500 (Oct­
ober 18 , 1972 ) , 33 U . S . C .  1151 (70  
Stat . 498 ; 84 Stat . 91) ; 
Federal Water Pol l ut i o n  Contro l Act , 

REQU I REMENTS 

new sources i n  nonattai nment areas 
on ly  when more than offsetti ng emi s s i on 
reducti on s  are sec ured on a case-by 

PERMITS 
REQU I RED 

case bas i s  pri or to the new faci l i ty l s  
s tartup date . On and after J u l y  1 ,  1979 , 
new and modi f i ed sources may be permi tted 
i n  nonattai nment areas i n  States hav i ng 
EPA approved State Imp l ementati o n  P l ans 
( S I PS ) . 

F i nanc i a l  and Economi c Contro l s .  I f  a source i s  
not i n  comp l i ance by J u l y  1 ,  1979 , the Act 
req u i res  that noncomp l i ance penal ty fee s be 
col l ected by the State and/o r EPA . Pena l ty fees 
are are cal cu l ated on the bas i s  fo costs a non­
comp l yi ng source avo i ds by de l ayi ng comp l i ance . 
I n  s hort , pena l ty fees refl ect f i nanc i a l sav i ngs 
rea l i zed by the so urce as a res u l t  of noncompl i ­
ance with the l aw .  

Mon i tori ng and  Reporti ng Req u i rements . Beg i nn i ng 
i n  August 1978 , a i r  qual i ty mo n i tori ng wi l l  be 
requ i red as part of the perm i t  proces s .  For 
constructi o n of new fac i l i ti es  and modi f i ca-
t i o n  of exi sti ng fac i l i t i es , operators are 
requi red to s ubmi t one year of base l i ne mon i tori ng 
data as part of the permi t appl i cati o n .  Suppo rt­
i ng data a l so  must be s umm i tted wh i ch i nc l udes 
spec i f i c  eval uat i o n  of PSD or  nonattai nment area 
s tatus of  the new ope rat i o n .  Peri odi c repo rti ng 
to app ropri ate State or Federal agen c i e s  i s  
requ i red accordi ng to prov i s i o n s  i n  approved 
S I p l s .  

Amb i ent Cr i teri a .  EPA has pub l i s hed gui de l i nes  
for wate r qual i ty s tandards . These  gui de l i nes  
are  not  b i ndi ng .  Each state , howeve r ,  i s  requi red 
to promu l gate i ts own ambi e nt water qual i ty 
recommended by EPA are contai ned i n  EPA l s 
Qua l i ty Cri teri a for Water document publ i s hed 
u nder Sect i on 304 ( a )  of  the Act . 

Effl uent L i m i tati ons . EPA has promul gated un i form 
effl uent l i mi tati ons  wh i ch app l y  to i ndustr i e s  
i rrespect i v e  of d i fferent water qual i ty cond i -
ti ons  that exi st from state t o  s tate . None , how­
ever , have been promu l gated for o i l s ha l e acti v i t i e s . 
As  a res u l t s tate agenci e s  and/or the reg i o na l  
EPA app l y  effuent l i mi tati ons  o n  a case- by- case 
bas i s .  Effu l ent l i mi ts may vary from s tate to 
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F EDERAL LAWS AND REGULATIONS AFFECT I NG THE PROPOSED ACTION 

LAWS/REGU LAT IONS 

exten s i on P . L .  92- 240 (March 1 ,  1972) , 
33 U . S . C .  1155 ( 80 Stat . 1247 ; 84 
Stat . 111 . 113 ; 85 Stat . 379 ) ; 
Federal Water Po l l uti on Contro l Act , 
extens i on P . O .  92- 50 ( J u l y  9 ,  1971) , 
33 U . S . C .  1155 , 1157 1158 (85 Stat.  
124) ; 
Federa l  Wate r Po l l ut ion  Contro l Act , 
extens i o n  P . L .  92-137 (October 13 , 
1971) , 33 U . S . C . 1156 ( 85 Stat . 379 ) ; 
Fede ral  Wate r Pol l ut ion  Co ntro l Act , 
amendments P . L .  91-224 (Apri l 3 ,  
1970 ) , 33 U . S . C .  466 (84 Stat . 91) ; 
C l ean Wate r Res torat i o n  Act of  1966 , 
P . L .  89- 753 ( November  3 ,  1966 ) , 33 
U . S . C . 466a *80 Stat.  1246) 
Wate r Qual i ty Act o f  1965 , P . L .  
89-234 (Oct . 2 ,  1965 ) , 5 U . S . C . 623 
(70 Stat . 498) ; 
Federa l Wate r Po l l uti on Contro l Act 
Ame ndments of  1961 , P . L .  87-88 ( J u l y  
20 , 1961 ) , 3 3  U . S . C . 466a-466q 
Stat . 204) ; 

Wate r Po l l uti on  Contro l Act Amend­
ments of 1956 , P . L .  660 ( J u l y  9 ,  
1956 ) , 31 U . S . C . 529 ( 70 Stat . 498) ; 
Wate r Po l l uti on Contro l Act , exte n s i on  
P . L .  82- 579 (Ju ly  17 , 1952 ) , 33 U . S . C .  
466 ( 62 Stat . 1159)  
Water Po l l uti on  Contro l Act , P . L .  
80-845 (J une 30 , 1948) Chapte r 758-2d 
Ses s i o n ;  
R i vers and Harbors Act o f  1899 ( a l so  
cal l ed the Refuse Act) , 33 U . S . C . 401 
( 1970) . 

REQUI REMENTS 
P E RMITS 
REQU I RED  

state or  from water body to water body for  those 
i ndustri es  whi ch E PA has not e stab l i s hed un i form 
effu l ent l i m i tati ons . Currentl y (as  of  J u l y 1 ,  
1977 ) , al l i ndustr i e s  are requ i red to app ly  
best  pract i cab l e  contro l technol ogy . By J u l y  
1 ,  1984 b e s t  convent i onal  po l l utant contro l 
tec hno l ogy ( BCPT) must  be app l i ed by i ndustry 
to contro l conventi onal  pol l utants ( i . e . s uspended 
so l i ds , b i o l ogi cal  oxygen demand etc . ) .  BCPT wi l l  
normal ly  be  l es s  than BAT . Nonvonventi onal  po l l u­
tants ( i . e . nontox i c  organ i c ,  therma l or  chem i ca l  
po l l utants such  as b i smuth , s u l fu r ,  etc . ) must  
be contro l l ed by BAT wi thi n three years after 
effl uent l i m i tati ons  are estab l i s hed but i n  no 
case l ater than J u l y  1 ,  1987 . Tox i c  po l l utants 
are s ubject to BAT economi cal ly  achi evab l e  no 
l ater than J u l y 1 ,  1984 . The 1984 deadl i ne for 
tox i c  s ub s tances app l i es to those  tox i c po l l utants 
for wh i ch E PA i s  now formu l ati ng effl uent 
standards . P resent s tandards p roh i b i t  the di s­
charge of a harmfu l  quanti ty of  any tox i c sub-
( 75 s tance as des i gnated by EPA .  Of the 271 s ub­
stances on the tox i c s ub s tances l i s t ,  at l east 
twe l ve wi l l  be di scharged by the reto rti ng of o i l 
sha l e . These s ub s tances are ammoni a ,  arsen i c ,  
ch l ori ne , chromi um ,  cobal t ,  coppe r ,  mercury ,  
n i c ke l , phenol s ,  s e l en i um ,  s u l fates and z i nc .  
The Act prov i des for addi ti ons  and de l eti ons  
to  E PA ' s tox i cs l i st .  

Operati onal Contro l s .  Ope rato rs are requ i red 
to comp l y  w ith  best  manageme nt practi ces ( BMP ' s ) 
fo r contro l i ng tox i c  and nonpo i nt sou rce pol l uti o n .  
E P A  draft po l i cy i ndi cates that water qua l i ty 
management agenc i e s  wi l l  be req u i red to estab l i s h  
and i mp l ement BMP ' s  for a l l acti v i t i es wh i ch 
gene rate nonpoi nt source po l l uti o n .  BMP ' s  wi l l  
be deve l oped on a category-by category bas i s  
( e . g . , m i n i ng ,  cons tructi on , etc . ) ,  cons i der 
s i te spec i fi c  condi ti ons , and focus on preven-
t i o n  of nonpo i nt source po l l uti o n .  BMP ' s  wi l l  
i nc l ude such  ope rati onal  contro l s as sediment 
runoff potenti al , to speci fy co rrecti ve measures  
and  to  schedu l e  constructi on acti v i t i e s  to mi n i m i ze 
adverse i mpacts . P l ans and spec i f i cati o ns  may 
be requ i red for ero s i on and control s tructure s .  
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F EDERA L  LAWS AND REGU LATIONS AFFECTING THE PROPOSED ACT ION 

LAWS/REGU LATI ONS 

Water Qua l i ty regu l at i ons  are con­
ta i ned i n  40 CFR general l y .  See 
spec i f i ca l l y :  
Water Qual i ty Standards , 4 0  CFR  120 
Effl uent G u i de l i nes  and Standards , 
40 CFR  129 
Tox i c  Po l l utant Effl uent Standards , 
40 CFR  129 
Nat i o na l  Po l l utant D i scharge E l i m i na­
t i on Systems , 40 C F R  125 
Gu i de l i nes Estab l i sh i ng Test Proced­
ures for the Analys i s  of  Po l l utants , 
40 CFR  136 

REQUI RMENTS 
PERMITS 
REQUIRED 

Permi t Requ i reme nts . Nat i onal  Po l l utant D i s charge 
E l i m i nati on System ( NPDES)  permi ts are req u i red 
for a l l p o i nt sources d i schargi ng i nto nav i gab l e  
s urface waters . NPDES  permi ts may be used to 
control nonpoi nt source po l l ut i o n .  BMP requ i re­
ments may a l so  be i nc l uded i n  NPDES perm i ts .  
State s must certi fy comp l i ance wi th Sect i o n  303 
(Water Qual i ty Standards ) before a Federal l i cense 
or perm i t  can  be i s s ued . Operators are a l so  re­
qu i red to obta i n  dredge and f i l l  perm i ts ( a l so  
cal l ed 404 or wetl and permi ts )  from the  U . S .  
Army Corps o f  Eng i neers for d i scharge o f  re fuse , 
dredged and fi l l  mater i a l i nto nav i gab l e  waters . 
The Corps  of  Engi neers may i s sue  general perm i ts 
for a category of act i v i t i es where m i n i mal 
adverse env i ronme ntal i mpacts are expected . 
A l l Co ngre s s i ona l l y  authori zed projects 
( 100% Federal l y  fu nded)  may be exempted from 
dredge and fi l l  perm i ts .  However , i n  order 
to be e l i g i b l e for the exempti o n , the Fede ra l 
agency sponsori ng the project must  s ubmi t an 
E I S  to Congress  pri or  to author i zat i on or appro­
p r i at i o n  of p roj ect fu nds . EPA has g i ven the 
a uthor i ty for the NPDES permi t program to the 
State of Co l orado . 

Resource C l as s i f i cati o n  and Protect i on . A l l 
s urface waters are c l as s i f i ed accordi ng to 
the i r  exi st i ng condi t i o n .  Surface waters c l as­
s i f i ed as " e ff l uent l i m i ted" i nc l ude those 
i n  wh i ch water qual i ty standards are now bei ng 
met or  there i s  reasonab l e  as s u rance that such  
a standard wi l l  be met  by app l i cati o n of  Federa l 
effl uent g u i de l i nes . Surface wate rs c l as s i f i ed 
as I Iwater qual i ty l i m i ted" i nc l ude those i n  wh i ch 
the exi st i ng condi t i o n  of  the wate r prec l udes at­
tai nment of water qual i ty standards even i f  al l 
po i nt sources provi ded the l evel s of  treatme nt re­
qu i red u nder Federal g u i de l i nes . Si t i ng i n  areas 
as soci ated wi th wate r qual i ty l i mi ted waters i s  
l i ke l y  to be more d i ff i cu l t . I n  add i ti o n  to ef­
f l uent and water qual i ty l i m i ted wate rs c l as­
s i f i cati ons , EPA has adopted a no ndegradati o n 
po l i cy for s u rface waters . Th i s  p o l i cy states 
that waters whose  ex i st i ng qual i ty i s  bette r 
than the estab l i s hed standards , as of  the date 
on wh i ch such  standards become effect ive , must be 
mai ntai ned at the i r  exi sti ng h i gh qual i ty .  

F i nanc i a l  and Econom i c  Co ntro l s .  I n  the event 
that o i l or  hazardou s  sp i l l s  occur , the respon-
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FEDERAL  LAWS AND REGULATIONS AFFECT I NG THE PROPOSED ACT ION 

LAWS/REGU LATIONS 

Federa l Safe Dr i n k i ng Water Act , 
P . L .  93-523 ( December 16 , 1974) , 42 
U . S . C 300f (88 Stat . 166 ) ; 

REQUI REMENTS 
PERMITS 
REQU I RED 

s i b l e operator may be forced to pay expenses  
re l ated to  the destruct i on or rehab i l i tati on of  
natura l  resources res u l t i ng from the sp i l l .  
Under th i s  prov i s i on of the Act , the Pre s i dent 
i s  authori zed to a s s e s s  a l i abi l i ty of  up to 
$50 mi l l i o n for a sp i l l ,  but i n  no case l es s  
than $ 8  m i l l i on .  A no ncomp l i a nce pena l ty fee 
s i m i l ar to that p rov i s i on conta i ned i n  the C l ean 
A i r ACt was i ntroduced by the Senate but di d not 
make i t  i nto the f i na l  b i l l .  It i s  l i ke l y  that 
th i s  prov i s i on w i l l  be i ntroduced agai n .  

Moni to ri ng and Reporti ng Req u i rements . Mon­
i tori ng , samp l i ng ,  and reporti ng req u i rements 
are spec i f i ed on a case-by-case bas i s  by those 
agenc i e s admi n i steri ng NPDES perm i ts .  However , 
some u n i form requ i rements have been estab l i s hed 
fo r d i schargers . Operators of  fac i l i t i e s that 
d i scharge tox i c  po l l utants or that d i scharge 
greater than 50 , 000 ga l l ons  per day (maj or  d i s­
chargers ) are requ i red to samp l e  and reco rd 
on a da i l y bas i s ,  s ubmi t  month l y  data s ummar i e s , 
and report quarter ly .  M i nor d i schargers ( d i s­
charg i ng no tox i c  s Ubstances and l es s  than 50 , 000 
ga l l ons  of wastewater per day ) are requ i red to 
samp l e month ly  and report sem i -annua l ly or an­
nua l ly  accord i ng to perm i t  requ i rements . A l l 
d i schargers are requ i red to reta i n cop i e s 
of mo n i tori ng reports  for at l east  three 
years , un l e s s  i nvo l ved i n  any type of  l i t i ­
gat i on i n  wh i ch case the reports must be re­
tai ned unt i l l i ti gat i on i s  re so l ved .  A l l 
ana l yti ca l  methods must be emp l oyed ac-
cordi ng to Federa l standard s .  

Dr i nki ng Water Standard s .  Nati onal  i nte r i m  
pr i mary ( heal th rel ated ) dr i nki ng water 
regu l at i ons  have been promu l gated for ten 
i norgan i c  chem i cal s ,  s i x  organ i c  pest i c i des , 
m i crob i o l og i ca l  co ntami nants and turb i d i ty .  
Secondary (pub l i c )  we l fare re l ated regu l a­
t i ons  have not been seen yet . These  w i l l  
app l y  to such  characteri s t i c s  as  odo r ,  
co l o r ,  etc . 

C- 9 



F EDERAL LAWS AND REGU LATIONS AF FECT I NG THE PROPOSED ACTION 

LAWS/REGULATIONS 

Draft EPA State U ndergrou nd I n j ecti on 
Contro l  Program Regu l ati ons , Septem­
ber 23 , 1977 ( corrected Octover  14 , 
1977 ) .  F i nal regu l ati on are expect­
ed to be promu l gated i n  1980 . 
Nati onal  I nte r im  Pri mary Dr i nk i ng 
Water Regu l ati ons , 40 CFR  
Rev i ew of Proj ects Affecti ng So l e 
Source Aqu i fers , 40 CFR  149 U I C  
i s  part of  the Conso l i dated perm i t­
ti ng sc heme of May 19 , 1980 . 

REQU I REMENTS 
PERMITS 
REQUI RED 

Permi t Req u i rements . For i n  s i tu o i l 
s ha l e retort i ng " Unde rground I njecti on 
Co ntro l l l ( U I C )  perm i t s  must be obtai ned 
from EPA or the app ropri ate state agency 
wh i c h has been de l egated perm i t  authori ty .  
Perm i t s  are req u i red for i nj ecti on of  any 
f l u i d  ( i nc l ud i ng gase s )  i nto s ubsu rface 
formations  contai n i ng aqu i fers wh i ch are 
pote nti a l  dri nki ng wate r sources . A s i te 
rev i ew i s  req u i red for a l l fac i l i t i e s . 
T h i s rev i ew ,  conducted by EPA or the state , 
i s  desi gned to ensure that constructi on wi l l  
res u l t i n  co ntami nati on of aqui fers pro­
v i d i ng the so l e  or pri n c i pa l  dri nk i ng water 
source for the s i te area . Grou ndwate r i m­
pacts must be assessed  for s i t i ng of a l l 
fac i l i ti es .  

Operati onal  Co ntro l s .  Regu l ati ons  req u i re 
that undergro und i njecti on co ntro l wel l s  
be constructed so that there i s  no po­
tenti a l  of contami nati ng underground 
dri nk i ng wate r sources . To prevent l eak­
age and contami nat i o n  cas i ng and cementi ng 
programs must be deve l oped for each we l l  
l ocated i n  aqui fers that are pote nti a l  
dri nk i ng wate r sources . 

Resource C l as s i f i cat i o n  and Protecti o n .  
Underground i njecti on i s  pro h i b i ted i n  
a l l grou ndwater formati o ns c l as s i f i ed by 
EPA as I I s 0 1 e  source aqui fers . " At the 
present t i me o n l y  two aqui fers have been 
de s i gnated as s uch . They are the Edwards 
Unde rground Re servo i r i n  the San Anton i o ,  
Texas , and the Spokane Val l ey Rathdrum 
Prai r i e  Aqui fer i n  I daho and Was h i ngto n .  
Permi t and regu l atory requ i reme nts app l y  
to a l l aqu i fers c l as s i f i ed as  I I potenti a l  
dri nki ng water sources . 1 I A potenti a l  
dri nk i ng wate r source i s  defi ned as  any 
aqu i fer contai n i ng up to 10 , 000 mg/l 
of di s so l ved sol i ds .  For areas whe re 
aqui fers have a l ready been s ubj ect to 
underground  i nject i o n  ope rati ons on l y  
those aqui fers conta i n i ng l es s  than 
3 , 000 mg/ l of di s s o l ved so l i ds are pro­
vi ded regu l atory p rotect i o n .  Excepti ons  
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F ED ERAL LAWS AND REGU LATIONS AFFECT I NG THE PROPOSED ACTION 

LAWS/REGULATIONS 

Federal Tox i c  Substances Act pf  1976 , 
P . L .  94-469 (October 11 , 1976 ) , 15 
U . S . C . 2601 (90 Stat.  2003 ) .  

REQU I REMENTS 

to th i s  are those aqu i fers wh i ch have 

PERMITS 
REQU I RED 

a h i s tory of i nject i o n  contro l requ i re­
ments and wh i ch wi l l  not endanger dri n k­
i ng water so urce s through conti nued ope ra­
t i o n .  Perm i tti ng and regul atory requ i re­
ments do not app ly  to those aqui fers wh i ch 
sat i s fy the d i s so l ved so l i ds cr i teri a fo r 
dri nk i ng water so urces but wh i ch are so 
contami nated by other po l l utants that 
they are beyond the scope of  the Act . 

Mon i tori ng and Repo rti ng Req u i rements . 
Pre l i m i nary testi ng ; s  requ i red to 
dete rmi ne the d i s s o l ved so l i ds content 
of groundwater whe re i nject i o n  i s  to 
occur .  Month l y  i njecti on reports de­
tai l i ng vo l ume and press ure meas u rements 
must be ma i nta i ned . These month ly reports 
must be s ummari zed and s ubmi tted on  a 
quarter ly  bas i s  to EPA or  the appro­
pri ate state agency . 

Mon i tori ng and Reporti ng Req u i rements . EPA may 
requ i re samp l i ng ,  characteri zati on , tes t i ng , 
mon i tori ng and report i ng requ i rements fo r tox i c  
substances from off-gases and l i q u i d  eff l uents 
produced from o i l  sha l e p roces s i ng .  The fo l ­
l owi ng cri teri a are used i n  determ i n i ng whether 
repo rti ng i s  requ i rd .  Reporti ng i s  not requ i red 
i f  the chemi cal  substance i s  produced for R&D 
purposes i n  quant i t i es l es s  than 1 , 000 l b s .  
annua l l y .  Report i ng i s  not req u i red i f  the 
chem i cal  s Ubstance i s  a byproduct but not 
one u sed for commerc i a l purposes . I f  the 
chemi cal  s ubstance i s  a by-product used for 
commerc i a l  purpose s ,  then it i s  vo l untari l y  
subject t o  reporti ng req u i rements . Repo rt-
i ng i s  a l so req u i red i f  the chem i ca l  s ub-
stance i s  a byproduct wh i ch may have com­
merc i a l  uses i nc l ud i ng 1) soi l -enri chment 
2) l andfi l l  3) was te d i sposal  4)  fuel bu rn-
i ng and 5) extracti on  of component chemi cal  
s ubstances . 
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F ED ERAL LAWS AND REGULAT IONS AFFECTI NG THE PROPOSED ACT ION 

LAWS/REGU LAT IONS 

Federa l  Resources Con­
servat i on and Recove ry 
Act of 1976 , P . L .  94-
580 (October 21 , 1976)  
42  U . S . C .  6901  (90  Stat . 
2795 )  So l i d  Was te D i s­
posal  Act , exte ns i on ,  
P . L .  93- 14 (Apr i l 9 ,  
1973 )  42 U . S . C .  3259 
(87 Stat.  11) ; 
Resource Recovery Act 
of  1970 , P . L .  91-512 
(October 26 , 1970 ) ,  42 
U . S . C .  3251 (79  Stat . 
19 , 1980 . 
997 ) . 

REQU I REMENTS 
PERMITS 
REQU I RED 

App l i cab i l i ty .  EPA gu i de l i nes  for management 
of  nonhazardous  s o l i d  wastes are mandatory re­
q u i rements for Federa l  act i v i t i e s .  I n  fact , 
u nder the Act , Federal fac i l i t i e s and so l i d  
was te d i sposal  s i tes  must  comp l y  w i t h  al l Federal , 
s tate , i nters tate , and l ocal  requ i reme nts . 
Non- Federa l acti ons  are not s ubj ect to EPA 
non- hazardo u s  s o l i d  was te management gu i de-
l i nes except where states adopt these g u i de­
l i ne s .  A l l s o l i d  wastes ( i nc l ud i ng mi n i ng 
was tes  c l as s i f i ed as hazardous  are s ubject to 
Federal  regu l at i o n . EPA has not yet de-
ve l oped a worki ng de f i n i ti o n for hazardou s  
wastes and as a res u l t  i t  i s  not certai n 
whethe r spent s ha l e wi l l  fal l under th i s  
c l as s i f i cat i o n .  RCRA Hazardo us  Waste Man­
agement Sys tem Regs . Fed . Reg . May 19 , 1980 . 

Perm i t  Requ i rements . E PA draft cri te ri a X* 
for so l i d  waste l andfi l l  forb i d  new d i s -
posal  s i tes  i n  wet l ands and pro h i b i t  ex­
pans i on of  exi sti ng s i tes u n l e s s  an N PDES  
perm i t  has been  obtai ned . Permi ts must  
a l so  be obtai ned for treatme nt , storage , 
and di sposa l  of  so l i d  was tes . 

Operati onal  Contro l s .  The Act req u i res 
that E PA conduct a s tudy i n  conj unct i o n  
wi th  the Department of  I nte r i o r  to dete r-
mi ne the best contro l s and management p rac­
ti ces for d i spos i ng of m i n i ng was tes i n  
an env i ronmental l y  acceptab l e  manne r .  
I n  co njuncti on wi th t h i s ,  EPA a l so  i s  
req u i red to deve l op operat i o na l  and 
performance cri te r i a  for l andfi l l  di s-
posal . These are to  be i ncorporated 
i nto gu i de l i ne s  and regu l at i o n s  promu l -
gated by E PA for manageme nt of  m i n i ng 
was tes . O i l s hal e operati ons  conducted 
on Federal l ands must  comp l y  wi th E PA 
so l i d  waste management gu i de l i ne s .  
EPA g u i de l i nes and reg u l ati o ns  sha l l 
e stab l i s h operat i ng p racti ces , meas u res  
for p roces s i ng s u rface and  s ub s u rface 
wate rs from l eachates  and runoff , safety 
practi ces methods fo r protecti ng aes thet-
i cs , as  we l l  as  contro l s for p rotecti ng 
amb i ent ai r qua l i ty .  The gu i de l i nes  and 
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FEDERAL  LAWS AND REGU LATIONS AFFECTING THE PROPOSED ACTION 

LAWS/REGU LATIONS 

Federa l No i se Contro l  
Act o f  1972 , P . L . 92-
574 (October 27 , 1972) 
49 U . S . C . 1301 (86 
Stat . 1234) 

No i se Emi s s i on Stand­
ards Construct ion  Equ i p­
ment , 40 CFR  204 Trans­
po rtati on Equ i pment 
No i se Emi s s i on Contro l s ,  
40 CFR 205 

REQUI REMENTS 

reg u l at ions  a l so  wi l l  i nc l ude m l n l mum 
i nformati on fo r use i n  dec i d i ng the 
appropri ate l ocati on , des i gn ,  and 
con struct i o n  of  fac i l i t i e s  assoc i ated 
wi th  so l i d  waste management practi ces  
i nc l udi ng the con s i derat i o n  o f  regi ona l , 
geograp hi c ,  demograph i c ,  and c l i mati c  
factors . 

Mon i tori ng and Reporti ng Requ i rements . 
The se  requ i rements sti l l  are be i ng 
devel oped . 

PERMITS 
REQU I RED 

Amb i ent Cri ter i a .  A l though E PA l ac ks author­
i ty u nder the Act to estab l i s h amb i ent s tandards 
for no i se l eve l s i n  the ge neral envi ronmentm i t  
has i dent i f i ed amb i ent no i se l evel s wh i ch 
s ho u l d  not be exceeded i f  pub l i c  hea l th and 
we l fare i s  to be protected . The EPA i den­
ti f i ed l eve l s for protecti on of the general  
popu l at i o n  wi th an  adequate margi n of  safety 
aga i n s t  acti v i ty i nterfe rence i s  a I I Day-
N i ght sound l evel " ( Ldn )  of 55 dB ( dec i be l s ) .  
E PA ' s no i se abatement objecti ves are to reduce 
env i ronmenta l ( non-occupati ona l ) no i se ex­
posure of  the popu l at i o n  to an Ldn va l ue of 
no mo re than 75 dB as soon as pos s i b l e .  As 
a l onger term objecti ve , env i ronmental no i se 
expo s ure s are to be  reduced to Ldn of  65 dB 
or  l es s .  The EPA objecti ves  may be  adopted 
and l egi s l ated by s tate and l ocal  
authori t i e s .  

Emi s s i on Requ i rements . E PA has promu l gated 
nati onal  emi s s i on standards for a number 
of  noi se sources . Some of  these standards 
app l y  to sources used  i n  the conduct 
of o i l s ha l e acti v i t i es . These i nc l ude 
no i se emi s s i on standards for new medi um 
and heavy truc ks and portab l e  a i r com­
pre ssors .  E PA has proposed standards 
for bu l l dozers and l oaders and soon 
wi l l  be propos i ng standards for other 
p i eces o f  equ i pment ( such  a s  roc k  dri l l s ) 
as soc i ated wi th  the construct i on , opera­
t i on , and transportati on aspects of o i l 
s ha l e devel opme nt .  
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FEDERAL  LAWS AND REGULATIONS AFFECTI NG THE PROPOSED ACTION 

LAWS/REGU LATIONS 

Federa l Endangered 
Spec i es Act of 1973 , 
16 U . S . C . A . 1531 et .  
seq .  ( 1974)  (87 Stat . 
884) 

Reg u l ati ons  Govern i ng 
Act i v i t i es I nvo l v i ng 
Endangered and Th reat­
ened Wi l d l i fe and 
P l ants 50 CFR Part 17 , 
J u l y  1 ,  1977 ; 
I nte rage ncy Coope ra­
t i o n  Regu l ati o ns- Endan­
ge red Spec i es Act of 
1973 , 50 CFR  Part 402 , 
January 4 ,  1978 . 

Ba l d Eag l e  Act , P . L .  92- 535 (October 
23 , 1972)  16 U . S . C .  668 ( 86 Stat . 
1064) ; 

Ba l d  Eag l e  Act , P . L . 
870884 , (Octobe r 24 , 
1962 ) , ( 76 Stat. 1246 ) ; 
Bal d Eag l e  Act , P . L . 
86-70 , ( June 25 , 1959 ) , 
(73 Stat . 143 ) ; 
Bal d Eag l e  Act of 1940 , 
( J une  8 ,  1940 ) , 16 
U . S . C .  668- 668d , ( 54 
Stat . 250 ) .  

REQU I REMENTS 
PERMITS 
REQU I RED 

Resource C l a s s i f i cati on and Protect i on .  The 
Endangered Spec i es Act protects des i gnated 
endangered and threatened spec i es of p l ants 
and an ima l s .  Spec i es c l as s i f i ed as  endangered 
or threatened are p l aced on a l i st  wh i ch i s  
updated peri odi cal l y .  Fede ra l  protect i o n i s  
p rov i ded to those spec i es ( and the i r  habi tats ) 
p l aced on the l i st .  Sect i on 7 of the Act 
requi res  that a l l Federal agenc i es uns ure 
that t he i r  proj ects and other acti ons  do not 
jeopard i ze the conti nued exi stance of endan­
gered and th reatened spec i es or res u l t i n  the 
des tructi on or mod i f i cat i on of hab i tat 
cr i t i cal  to the s urv i va l  of the spec i e s .  
Th i s  req u i rement i s  p l aced o n  al l Federa l 
act i o n s  i nc l udi ng pr i vate acti ons  on  pri vate 
l and where Federal fundi ng i s  i nvo l ved . 
Federa l agenc i e s  must  al so  cons u l t  wi th the 
F i s h  and Wi l d l i fe Serv i ce to ens ure p ro­
tect i o n .  Secti o n 9 app l i e s  to a l l Federa l 
and non- Federal acti ons . Th i s  prov i s i on 
ma kes  i t  u n l awfu l  for any person to take , 
destroy , harm , haras s ,  transport , se l l 
or possess  any endangered spec i e s .  
Protecti o n afforded under the p rov i s i ons  
of th i s l aw may req u i re that a p roject 
be proh i b i ted , mod i f i ed ,  or moved.  

Re source C l ass i f i cati on and Protecti o n .  Th i s  
Act protect i o n of the b a l d eag l e  ( the nat i onal  
emb l em)  and the go l den eagl e by proh i b i t i ng 
except u nder certa i n condi t i o n s  the ta ki ng , 
de struct i o n , harm , haras sment , transportat ion , 
s a l e or posses s i o n of s uch  b i rds . The 1972 
ame ndments i ncreased pena l t i es for v i o l at i ng 
prov i s i ons  of the Act and i ts reg u l ati o ns  and 
s trengthened other enforcement meas ures . 
The ba l d  eag l e i s  prov i ded fu rhter protec­
t i o n  u nde r the Endangered Spec i es Act .  I n  
a l l but f i ve s tates , t he  bal d eag l e  i s  des ­
i gnated as  endangered .  The addi t i onal  
protect ion  provi ded u nder the Endangered 
Spe c i e s  Act proh i b i ts de structon or  mod­
i f i cati on  of habi tat e s s enti al  to surv i val  
of the bal d eage l . The Bal d Eag l e pro-
tects o n l y  the  b i rd and i ts ne s t .  
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F ED ERAL LAWS AND REGU LATIONS AFFECTI NG THE PROPOSED ACTION 

LAWS/REGU LATIONS 

Fede ra l  F i s h and Wi l d­
l i fe Coo rdi nat i o n  Act 
of 1958 , 16 U . S . C . A . 
661 ct seq .  ( 1974 )  

Rev i ew of  F i s h  and Wi l d­
l i fe Aspects of  P ropos­
a l s in o r  Affecti ng 
Nav i gab l e  Waters , Fed­
eral Regi ster Vo l 40 
No . 231 December 1 ,  
1975 

F i s h and Wi l d l i fe Ser­
v i ce O i l and Gas Gu i de­
l i nes  for Exp l orat i o n  
and Deve l op Acti v i t i e s  
i n  Ter r i to r i e s  and I n­
i n  Te rri to r i e s  and I n­
l and Navi gab l e  Wate rs 
and Wet l ands , Fede ral 
Reg i ster , Vo l 40 No . 
231 December 1 ,  1975 

F i s h  and Wi l d l i fe Ser-
v i ce O i l and Gas Gu i de­
l i ne s  fo r Exp l orat i o n  and 
Deve l opment Acti v i t i e s  i n  
Te rri to r i e s  and I n l and Nav i ­
gab l e  Water  and Wetl ands , 
Federal Reg i s te r ,  Vo l .  40 
No . 231 , December 1 ,  1975 . 

Federal  Archeo l ogi cal 
and H i s to r i c  Preserva­
ti on  Act of 1976 , P . L .  
94-422 , September 28 , 
1976 ; P reservat i o n  of 
H i sto r i c  and Archeo­
l og i ca l  Data Act of  
1974 (88 Stat . 174 ; 
Nati onal  H i s to r i c  Pre­
se rvati on  Act of  1966 , 
U . S . C . A .  470 et seq . 
1974 (80 Stat . 915) ; 

REQUI REMENTS 
P ERMITS 
REQU I RED 

I nterage ncy Requi reme nts . A l l Fede ral 
agenc i es are requ i red to cons u l t  w i th U . S .  
F i s h and Wi l d l i fe Serv i ce ,  the Nati onal  
Mar i ne F i s he r i e s  Serv i ces  (we l t l ands , 
coasta l  areas , etc . ) as we l l  as state 
wi l d l i fe offi ces , regardi ng the potent i a l  
i mpacts of f i s h  and wi l d l i fe resources o f  
a l l proj ects that res u l t i n  the modi f i cat i o n  
of  water resources . Mod i fi cat i o n  i nc l udes , 
but i s  not l i mi ted , to acti ons  i nvo l v i ng 
d i ve rs i on , channe l i zati o n ,  a l terati o n ,  
po l l ut i o n , and wi thdrawal of  wate r re­
sources . Th i s  cons u l tat i o n  and rev i ew 
proces s may re s u l t i n  project approval , 
den i a l , or modi fi cat i o n .  

App l i cabi l i ty .  Requi rements o f  th i s  Act 
app l y  to a l l Federal agenc i es , and a l l 
app l i cants seek i ng Fede ral perm i ts and 
l i censes  for projects that res u l t i n  
mod i fi cat i o n  of water resources wh i ch i n  
turn i mpact fi s h  and wi l d l i fe resources . 
Projects rece i v i ng Fede ral fundi ng are 
not s ubject to the Act ' s s tatutory re­
qui rements un l e s s  Federal permi ts/l i censes  
are i nvol ved or  un l es s  the  acti v i ty i s  
unde rtaken by a Federal  agency . 

Reso urce C l as s i f i cati o n and Protecti on . 
H i sto r i ca l  and archeo l og i ca l  s i tes  p l aced on , 
or  e l i g i b l e  to be p l aced on the Reg i ster of 
H i stor i c  P l aces are prov i ded protecti on  under 
the Act and regu l at i o n s .  These  prov i s i o ns 
rna requi re that a proj ect be modi f i ed ,  moved , 
o r  the propert i es sa l vaged . Non- Fede ral ac­
ti ons are not s ubject to the requi rements 
of th i s  act.  However ,  p r i v ate acti ons on 
p r i vate prope rt i e s  that de stroy or otherwi se  
adverse ly  i mpact des i g nated h i sto r i ca l  or  
archeo l og i ca l  s i tes are  s ubject to  certai n 
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FEDERAL LAWS AND REGULATIONS AFFECTING THE PROPOSED ACTION 

LAWS/REGULATIONS 

H i sto r i c  S i tes , Bu i l d­
i ngs , and Anti quti es  
Act  of  1935 ( 16 
U . S . C . A . 461-467 , 1974) 
49 Stat. 915 ; 
Ant i q u i t i es Act of 1906 , 
16 U . S . C . A  431 ( 1974) . 

Procedures for the Pro­
tect i o n  of  H i stor ic  and 
Cu l tural Propert i e s , 36 
CFR  800 ( 1974) ; Execu­
t i ve Order 11593 , Pro­
tect i on and En l i st­
me nt of the C u l tural 
Env i ro nme nt ( 1971) . 

Federal Wi l d  and Sce n i c  
R i vers Act , 1 6  U . S . C . A .  
1274 e t  seq . P . L . 90-
542 , October 2 ,  1968 ; 
amended by P . L .  92-560 , 
October 24 , 1972 ; P . L . 
93-279 , May 10 , 1974 ; 
P . L .  93-621 , January 3 ,  
1975 ; P . L .  94-199 , Dec­
ember 31 , 1975 , P . L .  94-
486 , October , 12 , 1976 .  

Federal  Occupati o na l  
Safety and  Hea i th Act 
of 1970 , P . L .  91-
596 ( December 29 , 1970)  
43 U . S . C .  1331 (84 
Stat. 1590 ) ; 

OSHA Safety and Hea l th 

REQUI REMENTS 
PERMITS 
REQUI RED 

tax penal t i e s  ( e . g .  e l i m i nati on  of  deduc­
t i o n s  fo r demo l i t i o n costs or  acce l erated 
depreci ati on ) . 

I nteragency Requ i rements . Federal age nc i e s or  
any act i ons  i nvo l v i ng Federal fund i n g  o r  per­
m i tt i ng are subj ect to p rov i s i on s  set forth 
i n  th i s Act . Federal agenc ie s  are requ i red 
to consu l t  wi th the Adv i sory Counc i l on H i stori c 
Preservat i o n  and al l ow the Counc i l to comment 
when s uch act i o n s  threaten h i stor ic  or archeo l ogi cal  
s i te s .  The Federal age ncy must con s u l t wi th the 
appropri ate State H i stori c Preservat i o n  Offi cer ( SHPO )  
I n  addi t i o n , p rocedures mandate that the  i nteres ted 
Federal age ncy , the SHPO , and the Adv i sory Counci l 
a l l reach a wri tten agreeme nt detai l i ng measures that 
must be taken to mi ti gate any adverse effects expecte 
to res u l t from the conduct of the acti o n .  

Reso urce C l as s i f i cat i o n and Protecti o n .  The 
Wi l d  and Sce n i c  Ri vers Act p rotects de s i gnated 
r i ver  segme nts wi th excepti ona l  natu ral , scen i c ,  
recreat i onal  and other qual i t i es worthy of 
p reservat i o n .  R i ver  s egme nts may be de s i gnated 
i n  three categor i e s  (wi l d ,  scen i c , and rec rea­
ti onal ) rep re se nted by three l eve l s of protecti o n .  
Protect i o n  may req ui re that a project b e  proh i b i ted , 
mod i f i ed ,  or  moved .  

I nteragency Req ui rement s .  Fede ral age nc i e s  
are requi red to adv i se  the Sec retary o f  I nteri or  
or the  Sec retary of  Agr i c u l ture of  any p roposed 
projects that mi ght i mpact de s i gnated wi l d  and 
scen i c  r i vers . If the governi ng Department 
( I nter i o r  or  Agri cu l ture ) dete rmi ne s  that a 
p roject wi l l  have an adverse i mpact on any 
wi l d  and sce n i c  ri vers , then the sec retary of  
that govern i ng Department i s  autho ri zed to 
proh i b i t  constructi on or cont i n uat i on of  
the  project.  

Amb i ent Cri teri a .  The Occupati onal  Safety 
and Hea l th Admi n i strati on (OSHA) has set 
standards l i m i t i ng the co nce ntrat i o n  of  var­
i o u s  toxi c mater i a l s to wh i c h  an emp l oyee may 
be s ubjected dur i ng an 8- hour  peri od (we i ghted 
exp o sure ave rage ) .  Over 400 potenti a l toxi c 
gas es  and vapors are l i sted by OSHA.  The 
Ame ri can Conference of  Gove rnmental I ndustri a l  
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Standards for General 
I ndustry ,  29 CFR  1910 . 

R EQU I REMENTS 
P E RM I TS 
REQU I RED  

Hygeni s ts has deve l oped "Thre s ho l d L i m i t  Va l ue s  
for Chemi cal  Substance s i n  Wo rkroom A i r . " 
Hydrogen s u l f i de ( H 2 S )  i s  o n e  of  these c hemi cal s 
that i s  most  l i ke l y  to be present above the 
thres ho l d l i mi t val ue (TLV)  i n  some port i on 
of  the o i l  s ha l e fac i l i ti es . 

The fol l owi ng max i mum exposure l eve l s fo r 
amb i ent no i se l evel s a l so  have been 
e stab l i s hed :  

Permi s s ab 1 e  No i se Expos ures  

Durat i on per day , 
hours of  exposure 

8 
6 
4 
3 
2 
1- 1/2 
1 
1/2 
1/2 or l e s s  

So u 1 d l evel , dBA 
s l ow response 

90 
92 
95 
97 

100 
102 
105 
110 
115 

Operati onal  Contro l s .  To contro l a i r con­
tami nants , approp ri ate venti l at i o n  systems 
must be i nstal l ed ,  personal  protecti ve equ i p­
ment must be  used , and operati onal  p roce­
dures  and engi neeri ng contro l s must be i mp l e­
mented .  Accumu l ati on of dust on  f l oors or  
l edges out s i de of  an abras i ve - b l asti ng en­
c l o sure i s  not permi tted .  Dust sp i l l s must 
be c l eaned up promp t l y .  When emp l oyees are 
subjected to no i se l evel s excee d i n g  those  
l i sted above , feas i b l e  management or  en­
g i neeri ng contro l s must  be  i mp l emented . 
I f  such  contro l s fai l to reduce sound 
l evel s wi th i n  the l evel s l i sted above , 
personal  protecti ve equi pment must be  
provi ded and  u sed to  reduce sound wi th i n  
those l evel s .  

The pri nc i p l e  parts o f  the Act and i ts 
attendant regu l ati ons  perta i n to wal ki ng 
and worki ng s urfaces , means  of agres s ,  
powered p l atforms and man 1 i fts , hea l th and 
envi ronmenta l contro l , hazardo us  mate ri a l s ,  
personal  protecti ve equ i pment , med i ca l  and 
fi rst a i d ,  f i re protect i o n , compres sed 
gas and equ i pment , materi a l s hand l i ng and 
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FEDERAL LAWS AND REGU LAT IONS AFFECTING THE PROPOSED ACT ION 

LAWS/REGULAT IONS 

Federa l Meta l and Non­
metal l i c M i ne Safety 
Act , P . L .  95-164 42 
U . S . C . 2011 ( 80 Stat. 
772) ; 

Hea l th and Safety Stand­
ards-Metal and Non­
Metal l i c Open P i t  Mi nes , 
Rev i s ed J u l y  1 ,  1976 

30 CFR  55 ; 
Hea l th and Safety 
Standards-Metal and 
Non-Meta l l i c U nder­
ground M i nes , Rev i s ed 
J u l y  1 ,  1976 , 30 CFR  
57 ; Noti f i cati on , I nves­
ti gati on , Reports and  
Records of  Acc i dents , 

REQU I REMENTS 
PERMITS 
REQU I RED 

s torage , mac h i nery and mach i nery guard i ng ,  
hand he l d equ i pment , e l ectri cal  equi pment , 
and wel d i ng , cutti ng , and brazi ng equi pme nt .  
P l ant l ayout i s  u s ua l ly based on materi a l  
fl ow of l abor however , when hazardo us  ex­
pos ures  exi s t ,  the i nterre l at i o n s h i ps of 
acti v i ti e s  must be co n s i dered to ensure 
safe and heal thy wo rk p l aces . 

Mo n i tori ng and Repo rt i ng Requ i rements . 
Hea l th mo n i tor i ng ,  med i ca l  exami nati o ns , 
or other tes ts must  be conducted for 
emp l oyee s s u bjected to hazardo us  expos u re s .  
Acc urate records must  be ma i ntai n s  and pe r i ­
odi c reports made on work re l ated deaths , 
i nj u r i es , and i l l ne s s  other than m i nor 
i nj u ri es .  

Records must  a l so  be ma i ntai n s  o n  emp l oyee 
expos ures  to potent i a l l y  toxi c mater i a l s or 
harmfu l  phys i cal  agents . Mon i tori ng or 
meas uri ng emp l oyee expos ure to tox i c  ma­
te ri a l s or harmfu l agents i s  requ i red at 
such  l ocati ons  and i nte rval s and i n  s uc h  
a manner as  may b e  necessary for protec­
t i o n  of emp l oyee s .  

Amb i e nt Cr i teri a .  Thres ho l d l i m i t  va l ues  for 
expos ure to a i rborne contami nants have been 
adopted as  e stab l i s hed by the Ame ri can Con­
ference of Gove rnme nta l I ndustr i a l  Hyg i en i s ts . 
Expos ure to ai rborne contami nants ; s  not to 
exceed these val ues  except for reasonab l e  
peri ods where adequate contro l s have not been 
devel oped and where workers are p rotected 
by approp ri ate resp i rato ry p rotect i ve 
equi pment.  Ai r i n  a l l acti ve worki ng areas 
must contai n at l east  19 . 5  vo l ume percent 
oxyge n .  

Max i mum expos ure l eve l s  for amb i ent no i se 
l eve l s a l so  have been estab l i shed .  No  worker 
i s  permi tted an expos u re to no i se i n  exce s s  
of that spec i f i ed i n  t h e  tab l e  be l ow .  N o  
expos ure s ha l l exceed 1 5  dBA . Impact or  
i mp u l s i ve no i ses  are not  to  exceed 140 dB , 
peak sound pres s ure l evel . 

Permi s s i b l e  No i se Exposures  
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LAWS/REGULATIONS 

I njur ies , and Occupation­
al I l l nesses  i n  Metal and 
Non-Metal Mi nes . Rev i sed 
J u l y  1 ,  1976 , 30 CFR 58.  

REQUIREMENTS 
PERMITS 
REQUI RED 

Durati on per day , 
hours of  expo sure 

Sound l eve l , dBA 
S l ow response  

8 
6 
4 
3 
2 
1- 1/2 
1 
1/2 
1/2 or l ess  

90  
92 
95 
97  

100 
102 
105 
110 
115 

Operati onal  Contro l s .  Mandatory operati onal  
contro l s ,  management practi ces , and engi neeri ng 
des i gn spec i f i cati ons  have been estab l i s hed 
to protect mi ne r ' s  safety and hea l th duri ng 
underground and surface mi n i ng operat i o n s .  
These  i nc l ude spec i f i c  requi reme nts f o r  a i r 
qua l i ty venti l at i o n , no i se l eve l s ,  handl i ng 
and storage of  exp l os i ve and other 
mate ri a l s ,  gassy mi nes , f i re preventi on and 
contro l , travel ways and escapeways , 
personal  protect i o n , safety p rograms , 
ground contro l , etc . 

To prevent and reduce expos ure to o i l 
shal e dust and other a i rborne contami nants 
associ ated wi th o i l  s ha l e  mi n i ng ,  contro l 
measu res must be i mp l emente d .  Fug i t i ve 
dust shou l d be contro l l ed by wetti ng down 
hau l age roads , crushers , and othe r sources , 
u n l ess  dust i s  contro l l ed adequate ly  by 
other methods . Ho l es must be co l l ared and 
dri l l ed wet , or  other effi c i ent dust contro l 
meas ures must be used when dri l l i ng non­
water- and water- s o l ubl e mate r i a l s .  Other 
harmfu l  ai rborne contami nants must be con­
tro l l ed by preventi on or contami nati on , 
removal  wi th exhaust venti l at i o n , or  
di l ut i on wi th uncontami nated a i r .  Ma i n  
fans are requ i red for underground mi n i ng .  
For deep o i l sha l e mi nes c l as s i f i ed as  
gas sy mi nes , mo re stri ngent contro l mea­
sures and soph i sti cated equi pme nt are 
requ i red for d i l uti ng the methane to 
reduce the potent i a l  of methane exp l os i ons . 
Retort o ff gases must be separated and 
i so l ated from mai n venti l at i o n  a i r streams 
and then transported to the s urface 
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F EDERAL LAWS AND REGULATIONS AFFECT I NG THE PROPOSED ACT ION 

LAWS/REGU LATIONS 

Federal Coal Leas i ng 
Act Ame ndme nts of  1975 , 
P . L .  94- 377 (August  
4 ,  1976)  30 U . S . C . 
181 ( 90 Stat . 1083 ) 
to Ame nd the M i nera l 
Leas i ng Act of 192 0 ,  
l Ian  Act to promote the 
mi n i ng of  coal , p hos­
p hate , o i l , o i l s ha l e ,  
gas , and sodi um on 
p ub l i c  domai nl l ; M i nera l 
Leas i ng Act Rev i s i o n  
of  1960 , P . L .  86-705 
( September 2 ,  1960 ) , 
30 U . S . C . 226 ( 74 
Stat . 781) ; Mi nera l  
Leas i ng Act  Amendments , 

30 U . S . C .  241 ; M i ne ra l 
Leas i ng Act of  1920 , 
P . L . 146 ( February 25 , 
1920 ) 
S u rface Exp l orati on , 
M i n i ng ,  and Rec l ama­
t i o n  of Lands , Reg u l a­
t i ons , 43 C F R  23 . 

REQU I REMENTS 
P E RMITS 
REQU I RED 

thro ugh separate sys tems . If  these gases  
are not  used fo r heat i ng purposes , then  con­
tro l techno l ogi es s uch  as scrubbers must  
be app l i ed .  

Mon i tori ng and Reporti ng Req u i rements . D u s t ,  
gas , m i st and fume s u rveys m u s t  b e  co nducted 
as frequent l y  as necessary to determ i ne the 
adequacy of  control meas ure s .  I nj u r i e s , 
acc i dents , and i l l ne s ses  must  be recorded 
and mai ntai ned by a l l metal and nonmetal 
m i ne s .  Emp l oyment reports must  b e  sub­
mi tted quarter ly  to MSHA and  the Bureau 
of  Mi ne s .  A Fede ra l  i denti fi cat i o n  number 
must be  i s s ued for the m i n i ng operat i o n .  

Perm i t  Requ i rements . Proper l eases  must  be 
o btai ned from the Department of  I nte r ior  and 
l eas i ng req u i reme nts sati s f i ed i n  order to 
deve l op o i l s hal e on  Federal l ands . Leas es  
must  contai n prov i s i o ns  a i med at ens uri ng 
1 )  di l i gent deve l opment , operat i on , and 
producti on , 2 )  safety and we l fare of  emp l oyees , 
3 )  preve nti on of  u ndue was te , and 4)  
p revent i o n  and m i t i gat i on of  adverse env i ro nmental 
i mpacts . 

P l anni ng Requ i rements . Lease terms unde r 
DOl ' s  prototype o i l s ha l e l eas i ng program 
req u i re the s ubmi s s i on of a detai l ed deve l opment 
p l an (OOP )  and pr i or  to that , comp l eti on  of 
an env i ro nme ntal base l i ne study .  The DOP must  
i nc l ude a schedu l e of  operat i ons , a detai l ed 
descri pti on of  the procedures des i gned to meet 
the env i ronme nta l cr i teri a and contro l s 
i ncorpo rated i n  the l ease , and prov i s i ons  
fo r di l i gent and  order ly  devel opment of  
the o i l  s ha l e depos i ts .  

F i nanc i a l  and Econom i c  Contro l s .  Les ses  
are req u i red to  pos t a pe rformance bond . 
Bond i s  fo rfe i ted i f  l ease requ i rements 
are not sati s fi ed .  Authori ty fo r l ease 
cance l l at i o n  a l so i s  prov i ded unde r the Act 
where l ease requ i re ments are not sati s f i ed .  
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LAWS/REGU LATIONS 

Federal Land Po l i cy and 
Management Act , P . L .  94-
579 (October 21 , 1976 ) 
43 U . S . C . 1701 ( 90 
Stat . 2743 ) 

Execut i ve Order 11752 , 
" P revent i o n , Contro l , 
and Abatement of  Env i r­
mental Po l l uti on  at 
Federal fac i l i t i es , "  
December 17 , 1973 

Co l o rado Water Qual i ty Contro l Act , 
CRS 1973 , T i t l e 25 , Ar itc l e  8 ,  as  
amended through Ju l y ,  1975 .  

Water Qual i ty Standards and Stream 
C l ass i f i cati ons , effect i ve June 19 , 
1974.  
I ndi v i dual  Sewage D i sposal  Systems 
Act , CRS 1973 , T i t l e 25 , Arti c l e  10 , 
as amended through August 15 , 1975 . 

Constructi on Grant P r i or i ty System , 
effecti ve September  15 , 1975 . 
Gu i de l i nes  for Contro l o f  Wate r 
Pol l uti on  from Mi ne Drai nage , 
adopted Nov . 10 , 1970 . 

Regs , for the Contro l of  Wate r 
Pol l uti on  from Feed l ots , effecti ve 
August 1 ,  1974.  
Regs . for Effl uent L imi tati ons , 
effecti ve August 21 , 1975 . 

Regs . for the State D i sc harge Perm i t  
System , effecti ve January 31 , 1975 .  
Amendments t o  the Regu l ati ons for 
the State D i s charge Perm i t  System , 
e ffecti ve Feb . 7 ,  1978 . 
Ru l es for Subsurface D i posa l  Systems , 

REQU I REMENTS 
PERMITS 
REQU I RED 

Resource C l as s i f i cat i o n  and Protecti o n .  
Under th i s Act , t h e  Secretary o f  I nter i o r 
i s  di rected to take any act i o n  to prevent 
unneces sary or  undue degradat i o n  of pub l i c  
1 ands . I t  i s  by th i  s authori ty , that 1 and 
rec l amati on and env i ronmental protecti on  
prov i s i o ns are  i nc l uded in  the  Department 
of  I nter i o r ' s  o i l sha l e l eas i ng program . 

Under th i s Pres i denti a l  d i rect i v e  a l l 
Federal fac i l i t i e s  are requi red to comp ly  
w ith  State and  l ocal  s ubstant i v e  standards 
for preventi on , contro l , and abateme nt of 
envi ro nme ntal  pol l uti o n .  Howeve r ,  it  does 
not requ i re Federal fac i l i t i e s  to comp ly wi th 
state or  l ocal  adm i n i strat i ve procedures .  

Amb i ent Cr i ter i a .  Statewi de amb i e nt water 
qual i ty cri teri a have been promu l gated for 
s l udge consti tuents , f l oat i ng debri s ,  scum , 
tox i c  or  harmfu l s ubstances wastewater 
res i dues , o i l ,  greased radi oacti v i ty and 
sa l i n i ty .  Add i t i onal  cri te r i a  have been 
deve l oped for d i fferent water body c l as­
s i f i cati ons . These must meet statewi de 
c r i te r i a  and the cri teri a wh i c h have been 
deve l oped for the spec i f i c  wate r body c l as­
s i f i cat i o n .  Add i ti o na l  cr i te r i a  fo r the 
spec i f i c  water body c l as s i fcati o n .  Add i ­
ti onal  cr i teri a for streams may i nc l ude 
co l i form , di sso l ved oxygen , pH , temper­
ature and turb i d i ty .  

Effl uent L i m i tati ons . Effl uent l i m i t s  vary 
acco rdi ng to water body c l as s i f i cati ons . 
None have been spec i f i ca l ly estab l i s hed fo r 
o i l sha l e .  

Perm i t  Requ i rements . D i sc hargers must ob­
ta i n  waste d i scharge perm i ts from the Water 
Qual i ty Contro l D i v i s i on .  These are 
granted under the NPDES program . 

Underground i njecti on of any materi a l must 
be  permi tted by the State . Federa l U I C  
regu l at i ons , when promu l gated , wi l l  b e  
i ncorporated i nto the perm i t  program . 

Mon i tori ng and Report i ng Requ i rements . Oper-
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effecti ve Oct. 1 ,  1977 . 
Reg .  for Eff l uent L im i tati ons : 
effecti ve Aug . 21 , 1975 . 
Ru l es for Obtai n i ng Cons i derat i on 
of  State F i nanc i a l  As s i s tance for 
Pub l i c  Sewage Treatme nt Wor ks Con­
struct i o n , adopted Jan . 15 , 1974.  
Standards for the D i s c harge of  
Wastes effecti ve January 15 , 197 3 .  
Water Qua l i ty Standards for Co l o­
rado effecti ve J u l y  20 , 1978 . 

Co l orado Open M i n i ng Land Recl amat i o n  
Act of  1973 C . R . S . 1973 , 34- 32- 301 e t .  
s eq . , Vo l .  14 Natura l Resources  I .  

Ru l es and Regu l at i ons  of  the C o l o­
rado M i nes  Land Rec l amat i o n  Board , 
May 1977 . 

REQU I R EMENTS 
PERMITS 
REQU I RED  

ators of  d i s c hargi ng fac i l i t i e s  are requi red 
to mon i tor , samp l e  di scharges , and peri odi ­
cal l y  s ubm i t reports as we l l  as prov i de other 
reasonab l e  avai l ab l e  i nformat i o n  reque sted 
by the D i v i s i on .  

Resource C l as s i f i cati o n  and Protecti o n .  A 
four-ti ered stream c l a s s i f i cati on  system 
has been adopted by Co l orado . Streams are 
c l as s i f i ed as Al , A? , B " or  B? wi th  C l as s  
A general l y  havTng t h e  most s tr i ngent 
standards . 

Permi t Requ i reme nts . Operato rs propos i ng 
to engage i n  a new mi n i ng operati o n  must  
f i rs t  obta i n a mi n i ng l and rec l amat i o n  
perm i t  from the board.  Th i s permi t per­
ta i n s to a l l operat i ons  of  the fac i l i ty 
assoc i ated wi th the mi n i ng operati o n .  
" Perm i ts for Regul ar Operati ons " are 
requ i red for a m i n i ng ope rat i on affecti ng 
ten acres  of  more , or  extracti ng 70 , 000 
tons  or mo re of mi neral , overburde n , or  
comb i nati o n  thereo f .  " Perm i ts for  L i m i ted 
I mpact Operat i o n s "  are requi red for mi n i ng 
operati ons  affect i ng l es s  than te n acres  
and extracti ng l es s  than  70 , 000 to ns  of  
the  same . A " Noti ce of I ntent to  Con­
ti nue  M i n i ng Operat i o ns "  must be fi l ed 
annua l ly  by the operato r on  the a n n i ver­
sary date of permi t i s s uance . 

P l ann i ng Requ i rements . A rec l amat i o n  p l an 
mus t  be s ubmi tted w ith  permi t app l i cat i on s  
and renewal s .  Each phase  o f  rec l amat i o n  
must  b e  comp l eted wi th i n  f i ve years o f  
p hase commencement .  

F i nanc i a l  and Economi c Contro l s .  Operators 
mu st  post bond p ri or  to mi ni ng ope rat i o n s .  
Th i s wi l l  b e  kept unti l rec l amti o n  i s  com­
p l eted .  

Operati ona l  Control s .  Deta i l ed rec l amat i o n  
performance s tandards have been estab­
l i s hed by the board fo r grad i ng ,  top so i l ­
i ng ,  hydro l ogy and water qua l i ty ,  safety 
and protect i o n  of wi l d l i fe as  we l l  as 
revegetati o n .  Separat i o n  and segrega-
t i o n  of tops i l  i s  req u i red . 
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Co l orado So l i de Waste D i sposal  S i tes  
and  Fac i l i t i es Act ,  C . R . S .  1963 , 
Chapter 36 , Arti c l e  23 , as amend 
through 1974 Now C . R . S .  1973 30-20-
101 through 30-20-115 

So l i d  Waste D i sposa l  S i tes  and 
Fac i l i t i e s  Regu l ati ons , e ffecti ve 
Apri l 1 ,  1972 . G u i de l i nes and 
Cr i te r i a  for Rev i ew of So l i d  
Waste D i sposa l  Fac i l i t i e s  for 
Water Qual i ty 
Contro l S i te Approval  effecti ve 
November 21 , 1976 . 

Co l orado No i se Abatement Law , 
C . R . S .  1963 , Chapter 66 , Art­
i c l e  35 Now C . R . S .  1973 , 
Arti c l e  25 , Arti c l e  12 
effect i ve J u l y  1 ,  1973 .  

REQUIREMENTS 
PERMITS 
REQUIRED 

Perm i t  Requi rements . A Certi fi cate of  
O i s i gnati on"  must be obtai ned pri or to  the 
di sposal  of  o i l sha l e  proces s  res i due . 

P l ann i ng Requ i rements . An "Operati ona l 
P l an" for p l ac i ng i nto operati o n  the des i gn 
for the d i spo sa l  s i te and fac i l i ty i s  
requ i red . 

Operat i onal  Contro l s .  M i n i mum Standards 
have been estab l i s hed fo r so l i d  waste d i sposal  
s i tes  and f i c i l i t i e s .  Engi neeri ng  des i gn 
cri te r i a  are speci f i ed for l ocati on , acce s s  
routes , compacti on and f i l i ng ,  as  we l l as 
fi nal  s urface grad i ng and cover p r i o r  to 
c l osure .  Management practi ces  and ope rati onal  
contro l s must be app l i ed to mi n i mi ze nu i s ance 
condi t i o n s , aesthet i c  degradati on , a i r po l l u­
t i o n , as we l l as s u rface and subsurface wate r 
pol l uti o n .  

Mon i tori ng and Report i ng Req u i rements . 
Co l orado has set fo rth no mon i tori ng requ i re­
ments for s o l i d  waste d i sposa l  s i tes  except 
whe re a water tab l e ex i sts wi th i n 7 . 0 feet 
of the bottom of the d i sposa l  s i te .  U nder 
these c i rcumstances a mon i tori ng we l l for 
groundwater samp l i ng must be provi ded . 

Amb i e nt Cri ter i a .  Co l orado h a s  estab l i s hed 
statewide max i mum permi s s ab l e  no i s e l eve l s 
fo r vari ous  t ime peri ods and areas . Acti v­
i ti v i es i mpacted by th i s  regu l at i o n  must be 
conducted so  that no i s e produced i s  not 
objecti onabl e due to i ntermi ttance beat 
frequency , or  shri l l nes s .  See be l ow. 

7 a . m . - 7 p . m . 7 p . m .  - 7 a . m . 
Commerc i a l 60 dBA 
Li ght I ndustr i a l  7 0  dBA 
I ndustri al 80 dBA 

55dBA 
65dBA 
75 dBA 

x 

Emmi s s i o ns  L im i tati ons . Loca l offi c i a l s are 
g i ven authori ty under the Act to adopt more 
restri cti ve no i se emi s s i o n  standards . Emi s s i ons  
to  Co l orado no i se emi s s i on standards i nc l ude : 
1 )  act i v i ti es s ubj ect to Fede ral no i s e control 
l aws and 2) constructi on projects , wh i ch are 
s ubj ect to the max i mum no i se l eve l s fo r i ndus­
tri a l  zones duri ng con struct i o n .  
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LAWS/REGU LATIONS 

Co l orado No ngame and Endange red 
Speci es  Conservati on  Act L. 73 
p .  665 , 1 ;  C . R . S .  1963 , 62-18-1 

Co l orado Ai r Qua l i ty Act of 1979 

Ai r Po l l ut i o n  C ontro l Comm .  
(APCC)  Regs . , Common  Pro v i ­
s i on Regs . , as  ame nded through 
January 6 ,  1975 ; 
APCC Reg .  No . 1 , Emi s s i on Con­
tro l Regs . for Parti c u l ates , 
Smo kes , and S u l fur Oxi des , re­
v i sed March 1 ,  1976 ; 
Amendments to Regu l at i o n  No . 1 ,  

S u l fur  D i oxi de Emi s s i on Regu l a- 0 
l at i ons , new s Ubsect i o n  6 ( a )  
through ( f )  effect i ve October 
27 , 1977 ; APCC Reg . No . 2 ,  
Odor Emi s s i on Regs . , effect i ve 
Ap ri l 20 , 1971 ; 
APCC Reg . No . 3 ,  Reg . Govern i ng 
Ai r Contami nant Emi s s i on Noti ce , 
Em i s s i on Permi t ,  and Fees for 0 
D i rect Sources , rev i sed thro ugh 
APCC Reg . No . 4 ,  Emi s s i o n Contro l 
Regs . for Exi st i ng Wi gwam Was te 
Burners , effect i ve August 1 ,  1972 ; 
APCC Reg . No . 5 ,  Emi s s i o n  Co ntro l 
Regs . for Exi sti ng A l fal fa Dehy­
drat i on P l ants , effecti ve Decem-
ber 17 , 1975 ; 

REQUI REMENTS 
PERMITS 
REQU I RED 

Resource C l as s i f i cati on  and Protect i o n .  The 
Act proh i b i ts ( except where authori zed ) the 
destructi o n ,  remova l , proces s i ng ,  and/or 
se l l i ng of  endangered spec i e s re s i d i ng i n  
the state . Co l o rado protects wi l d l i fe l i s t­
ed on  both the Federa l and State l i st  of  
rare , threatened , or  endangered spec i e s .  
Mamma l s  c l as s i f i ed a s  endangered i nc l ude 
the gray wo l f ,  gri zz ly  bear , b l ac k-
footed ferret , wo l veri ne , ri ver otter , and 
lynx . Endangered or  threatened b i rds i n  
Co l orado i nc l ude the Ameri can peregri ne 
fa l co n ,  greate r pra i r i e  ch i c ken , prai r i e  
s harptai l ed grouse , whoop i ng crane , greater 
sandhi l l  crane , wh i te pel i can , l e s ser  
p ra i ri e  ch i c ken , and  southern ba l d eag l e .  

Amb i ent Cri te ri a .  Amb i ent a i r  qua l i ty 
standards have been promul gated for S02 , 
TSR , N02 , HC , CO , Ozone and  P .  Al l 
standards are i dent ica l  to Fe8eral amb i ent 
a i r qual i ty cri teri a .  

Emi s s i ons  Requi rements . Emi s s i ons  standards 
are set for S02 , TSP , N02 , HC , CO , Pb , odo r ,  
fug i t i ve dust , and opac i ty .  Emi s s i ons  stand­
ards vary acco rdi ng to the type of  source , 
i ts s i ze ,  and l ocati o n .  Co l orado i s  the 
o n l y  state that has p romu l gated emi s s i o n s  
standards for  o i l  s ha l e act i v i t i e s .  The 
Co l orado new source emi s s i on standards as 
app l i ed to the o i l  sha l e i ndustry are as 
fo l l ows : 

Product i o n  of  O i l Shal e .  So u rces pro­
duc i ng l es s  than 1000 barre l s per day of 
sha l e o i l are exempt .  Larger sources are 
l i m i ted to a tota l of 0 . 3  pounds  of S02 
emi s s i ons  per barre l of  o i l p rocessed .  
Thi s l i m i t  app l i es to  the  s um of a l l s u l fur  
d i ox i de emi s s i on s  from a g i ven  p roduct i o n 
fac i l i ty per  barrel of  o i l p roces sed . 
Ref i n i ng of  O i l Produced from Sha l e .  Sources 
p roces s i ng l es s  than 1000 barre l s per day 
are exempt .  Larger sources are 1 i m i ted 
to a tota l of 0 . 3 po unds of S02 per barrel  
of  o i l processed .  Th i s  l i m i t app l i es to 
the s um of  al l s u l fur  d i oxi de em i s s i o ns  
from a g i ven p roduct i o n  faci l i ty per 
barrel of  o i l p roces sed .  
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F ED ERAL LAWS AND REGULATIONS AFFECTI NG THE PRO POSED ACTI ON 

LAWS/REGU LAT IONS 

APCC Reg. No . 6 ,  Standards of  
Perfo rmance o f  New Stati onary 
Sources , effecti ve Ap ri l 5 ,  
1975 ; 
APCC Reg .  No . 7 ,  Reg. to Contro l 
the Emi s s i on of  Hydrocarbon 
Vapors , effecti ve Ap ri l 5 ,  1975 ; 
Amendments to Reg .  No . 7 ,  Re­
v i s i on of the APCC Regu l at i o n  
to Contro l the Emi s s i on o f  
Hydrocarbon Vapo rs , e ffecti ve 
Oct.  2 7 ,  1977 ; 
APCC Reg .  No .  8 to Contro l 
the Emi s s i ons  Chem i ca l  Sub­
stances and Phys i ca l  Agents . 
e ffecti ve Ap ri l 5 ,  1975 ; 
APCC Reg .  No . 9 ,  The Contro l 
o f  Automot i ve A i r Pol l ut ion  
Through the Encouragement o f  
Pub l i c  Transportat ion  and 
Moto r Veh i c l e  Restra i nts , e f­
fect i ve January 30 , 1976 ; 
Amb i ent A i r  Standards , e f­
fecti ve December 17 , 1970 
as  rev i sed through December 
17 , 1975 ; 
Repea l  and Reenactment o f  the 
Su l fur D i ox i de ( S02 ) Amb i ent A i r  
Standards for the State o f  Co l o­
rado , e ffecti ve Oct i ver 27 , 
1977 ; 
Statements o f  Po l i cy by the 
A i r Po l l ut ion  Contro l Comm . , 
current through Feb . 26 , 1976 . 

T i t l e 33 , Wi l d l i fe Management 

REQU I REMENTS 
P ERMITS 
REQU I RED 

Permit Requ i rements . A perm i t  for 
"Author ity to Construct" and a " Pe rm i t to 
Operate an A i r an A i r  Pol l ut i o n  Source ll 
must be f i l ed w ith the Department of  Hea l th .  
A n  "Ai r Contam i nant Noti ce"  must b e  f i l ed 
p r i o r  to emi s s i on of  contami nants or  i nc reas­
ed em i ss i ons from any fac i l i ty ,  proces s ,  
or  acti v i ty.  A I l Permi t to Operate" must be 
obta i ned befo re any new source of a i r con­
tam i nat ion  i s  a l l owed to operate . 
Mon i tori ng and Reporti ng Requ i rements . The 
Department may req u i re mon i tori ng , record i ng 
and report i ng o f  emi s s i ons data as we l l  a s  
the conduct of  performance tests fo r emi s­
s i ons  source s .  

Resource C l ass i f i cat i o n  and Protecti o n .  
Co l o rado a l so  has deve l oped i ts own prevent i on 
o f  s i gn i f i cant dete r i o rati on ( PS D )  program . 

F i s h  c l as s i fed as endange red or  threatened 
trout , Co l orado Ri ve r  squawf i s h , humpbac k 
c hub , bony ta i l  chub , razorbac k sucker  
Arkansas R i ve r  spec kl ed chub , Arkansas 
darter , centra l johnny darte r ,  p l a i ns 
o rangethroat darte r ,  Co l orado Ri ver cut­
throat , and the R i o  Grande cutthroat . 

The State must conduct a s i te study to 
determ i ne the i mpact o f  any propo sed 
act i on on wi l d l i fe .  I f  Federa l endan­
gered spec i es are l ocated or  spotted 
i n  the area , the 001 D i v i s i o n  of F i s h 
and wi l d l i fe must be con s u l ted . 
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LAWS/REGULATIONS 

Co l orado H i stori cal  and Archeo l o­
g i ca l  Preservat i o n  Act House B i l l  
1041 , 1974 , T i t l e 24 , Arti c l e  65 . 1  
1973 , as amended ; espec i a l l y  
24-65 . 1- 104 ( 6 )  and 24- 6 5 . 1-202 ( 3 ) , 
C . R . S .  1973  

Co l orado H i stori c P l aces Act of  
1975 , C . R . S .  1973 , secti on  24- 80 . 
1-101- 108 . Co l o rado State Anti ­
qui ti es  Act of  1973 . 1976 c umu l a­
ti ve Supp l ement , pages 1-4 .  

REQUI REMENTS 
PERMITS 
REQUI RED 

Permit Requi rements . Endangered species  
may not be removed , captured , or  destroyed 
un l es s  done so purs uant to a perm i t  i ss ued  
by the D i v i s i on of  Wi l dl i fe and , where pos­
s i b l e ,  by or under the  superv i s i on of  an 
agent of  the D i v i s i on .  

Resource C l as s i f i cati on and P rotect i o n .  
Propert i e s  c l ass i fi ed as  h i stori cal  o r  
archeo l og i ca l  a n d  p l aced on  the state and 
Nati onal  Regi ster of  H i stori c P l aces . 
The Nati o na l  Regi ster ( February 7 ,  1978 , 
Vol . 43 N o .  26 Part I I )  i nc l udes about 
200 propert i e s , 62 of  wh i ch are l ocated 
i n  Denver County and the rest  of  whi ch are 
di stri buted throughout the State . Howeve r ,  
the State and Nati o na l  Regi sters do not 
i nc l ude a l l potent i a l  exi sti ng archeo l ogi cal  
and h i stor ica l  s i te s .  Consequi entl y ,  the 
dev e l opment of  pub l i c  l ands must be eval ­
uated through 1I 0n- the-ground surveys" . 

Permi t Req ui rements . The s tate h i stori cal  
soci ety i s  respons i b l e  for i ss u i ng permi ts 
for the i nvesti gati ng , excavati o n ,  
gatheri ng o r  removal from the natural state 
of any h i stori cal , preh i stori cal  or 
arc haeo l ogi cal  resources wi thi n the state . 
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APPEND I X  D 

CONSULTATIONS WITH F ISH  AND W I LDL I FE SERV I CE 

AND THE STATE H I STOR I C  PRESERVAT ION  OFFI CER 





U. S .  Department of Energy 

Laramie Energy Technology Center 

P.O. Box 3395, University Station 

Laramie, Wyoming 8207 1 

M r .  Robe r t  J a cobson 
U . S .  F i s h and Wi  I d l  i fe S e rv i ce s  
Federa l B u i l d i ng ,  Room 1 3 1 1 
1 25 Sou t h  S t a t e  S t ree t 
Sa l t  Lake C i t y ,  U t a h  84 1 3 8 

Dea r M r .  J a cobson : 

Aug u s t  1 2 ,  1 9 80 

The U .  S .  Depa r tmen t of Ene rgy i s  p repa r i ng an Env i ronme n t a l I mpact S t a t eme n t  
f o r  con s t ruct i on a n d  ope ra t i on o f  a fu l l - s i ze ret o r t  mod u l e  o n  t he An v i l  Po i n t s  
O i l S ha l e  Fac i l i ty nea r R i f l e ,  Co l o ra do . 

We wou l d  l i ke to reques t you r  i n p u t  a s  to t he ava i l a b i l i t y of t he a rea for u s e  
i n  re l a t i on to endangered s pec i es a n d  c r i t i ca l  ha b i t a t . At t a ched i s  a ma p 
wh i ch s hows t he l ocat i on of t he p ropo sed a c t i on .  You r a s s i s t ance i n  t h i s  ma t ­
t e r  w i  I I b e  a p p rec i a ted . I may be reached b y  ca l I i ng co l l ect  a t  307- 72 1 - 22 5 1 . 

At ta chmen t 
a s  s t a t ed 

S i nc�re l Y ,  7 Jt:7 {Ii drfL 
La r ry W .  Ha r r i n g ton , Coo r d i n a t o r  
Env i ronme n t  and Con s e r va t i on 





U. S .  Department of Energy 

La ra m ie Energy Technology Center 

P.O. Box 3395, University Station 

La ramie, Wyoming 8207 1 Aug us t  1 2 ,  1 9 80 

Co l o ra do S t a t e  H i s to r i c  P re s e rva t i on O f f i ce r  
H i s to r i ca l  Soc i et y  o f  Co l o ra do 
1 300 B roadway 
Denve r ,  Co l o rado 80203 

Dea r S i r :  

The U .  S .  Depa r tmen t o f  E n e rgy i s  p repa r i ng an Env i ronmen t a l I mpact  S t a teme n t  
fo r con s t ruct i on a n d  ope ra t i on o f  a f u l l - s i ze re t o r t  mod u l e  a t  t he Anv i l 
Po i n t s  O i  I S ha l e  Fa c i  I i ty nea r R i f l e ,  Co l orado . 

We wo u l d  l i ke to reques t you r i n p u t  a s  to t he ava i l a b i l i t y of t he a rea fo r 
use i n  re l a t i on t o  pos s i b l e  ha rm to a rea s of s i g n i f i ca n t  s c i en t i f i c ,  p re­
h i s to r i c ,  h i s to r i c  o r  a rc heo l og i ca l va l ue .  Some s t udy has been done i n  t he 
a rea . A t ta ched a re a map of the a rea to be d i s t u rbed and a s u rvey tha t wa s 
done by t he U n i ve r s i ty of C o l orado . Your a s s i s t ance and g u i d a n ce to u s  w i l l  
be g rea t l y  app re c i a te d . I may be reached by ca l I i ng co l l ec t  a t  3 0 7 - 7 2 1 -22 5 1 . 

A t t a chme n t  
a s  s t a t ed 

S i nc e re l y ,  

Jri:' tG //.;;;1-
La r ry :;' Ha r r i ng t� , Coor d i n a tor 
Env i ronmen t and Con s e rva t i on 
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