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( e )  Abs tr act : Th is sta tement eva lua tes the env ironmen tal impacts assoc i a ted 
wi th the c l eanup of those r e s idues r e ma in ing a t  th e abandoned 
u r an ium-m i l l- t a i l ings s i te loca ted in Sou th Sa l t  La k e , Utah , and 
here ina f ter cal led th e V i tr o  s i te .  Th e s i te is a 12 8-acre proper ty own ed 
by the Cen t r a l  Va l l ey Wa ter Rec lama t ion Fac i l i ty ( CVWRF) Boa r d  wh ich also 
oper a tes a sewage tr ea tment plant ad j acen t to th e nor th er n boundar ies of 
the Vi tro s i te . The s i te con ta ins approx ima tely 2 . 5 mi l l ion cu b i c  yar d s  
of  con tamina ted r e s idues and soi l ;  the r e s idues wer e produced b y  the 
Vi tr o Chemical Company of Amer ica wh ich proces sed ur anium or e for sa l e  to 
the U . S .  A tomic Energy Commis sion on the s i te from 1 9 5 1 to 1 9 6 4 . 



Th is s tatement eva luates th ree a l te r nat ive s fo r m i n i m i z ing the publ i c  
hea lth h a z a �ds as soc i a ted w i th t h e  Vi tro s i te contam ina ted ma te r i a l s : 
( 1 )  no ac t ioll; ( 2 )  s tab i l i z a t ion of the contam inated ma te r i a l  on the 

Vi tro s i t e; and (3) decontaminat ion of the Vitro s i te and d i sposa l  of the 
contam ina ted ma ter ial at a s i te loca ted abou t one mile sou th of Cl ive , 
Utah. 

Alternat ive 3 i s  DO E ' s pre f e r r e d  alternative. 

An asses sment of the impac ts of these three a l te r na t i ve s  was made in 
terms of e ffec ts on r ad i a t ion leve ls, air qual i ty , so i l s  and mine r a l  
r e source s , s u r face- and g round-wa ter r esources , ecosystems , land use , 
sound leve ls , h i s tor ical and cultural r e sou rce s , popul a t ions and 
employment , economic s t r uc tures , and transpor t a t ion networ k s .  

Th e ma in impact of Alterna t i ve 1 is the 0.2 exce s s  cancer death per year 
pred icted for the S al t  La k e  Va lley populat ion from the above-backg round 
leve l s  o f  r adon em i t ted by the Vi tro s i te. Implementat ion of 
Al ter na t ives 2 or 3 would r ed uce the e x i s t ing r adon levels a f ter r emed i a l  
act ion t o  near bac kg round leve l s  and essent i a l ly el iminate t h e  poten t i a l  
for incremental cancer deaths. 

Another impact of Al ter native 1 is the i nh i b i t ion o f  an ongoing expans ion 
of the CVWRF s ewage-treatment plant to a capac i ty of 100 m i l l ion g a l lons 
per day by the year 2000; the CVWRF Board r equ i r e s  land in the nor thern 
half o f  the 12 8 -ac r e  Vitro s i te to complete th is expans ion. The imple
men tat ion of Alternat ive 2 wou ld al low the CVWRF Board to use 60 percent 
of the s i t e ;  implementat ion of Alternat ive 3 would r e lease 100 percent o f  
t h e  s i te for CVWRF Board u s e .  

A th ird ma j or conce r n  of implement ing e i ther Alternat ives 2 o r  3 i s  
g round-wa ter protec t ion . A f ter r emed ial act ion o f  Alternat ive 2 ,  
ground-water sys tems would be protected by a l i ne r  system that wou ld 
r e tard movemen t  of con tam inants for a long per iod of t ime. Imple 
menta t ion o f  Al ter na t i ve 3 wou ld el imina te a n y  futu r e  pos s i b i l i ty of 
add i t ional contaminat ion of gr ound wa ters beneath the s i te. 

Th e ma jor impacts of Alternat ive 2 dur ing th e r emed i a l  act ion include : 
0.3 expected excess cancer death among the g ener a l  publ i c ;  0.02 expec t ed 
cancer death and 0.1 5  expec ted death by occupa t i onal acc idents among the 
r emed i al-ac t ion wor ker s; the impo r ta t ion by truck of abou t 1 .9 m i l l ion 
cubic ya rds of soi l ,  c lay , and roc k to the Vi tro s i te ;  and the use o f  0.4 
m i l l ion k i lowa tt-hour s  of e lectr i c i ty and 2 .5 mi ll ion g a l lons of eng ine 
fuel. 

Th e ma jor impacts of Alte r n a t i ve 3 dur ing the r emed i a l  ac t ion inc lude: 
0.3 expected excess cancer death among the gene r a l  public; 0.05 expec ted 
cance r death and 0.1 4  ( tr a i n )  or 0.5 2  ( t r uc k )  expec t ed death by 
occupa tional acc idents among the r emed ial-action wor ke r s ;  the per mane n t  
u s e  of 6 0  ac res of Utah State lands a t  the s i te sou th of Cl ive; the 
impor tat ion o f  abou t 1 .0 m i l l ion cubic yards of soil to the Vi tro s i t e  
and 2 4 4  thousand cubic yards o f  rock to the s i te sou th of Cl ive; and the 
use of 8 00 , 000 k i lowa tt hou r s  of electr i c i ty ( t r a in or t r uc k )  and 7 
m i l l ion ga llons of eng ine fuel ( t r a i n  or t r uck ) . 

i i  



Th is FEIS conta ins s ever al changes from the Draft Env i ronmental Impa c t  
Sta temen t ( D EIS ) i ss ued b y  t h e  DOE in January 1983. Th ese changes include the 

follow ing : 

1. Use of the final U.S. Env i ronmental Protect ion Agency ( EPA ) s tandards ( 40 
CFR 192) in place of the proposed EPA s tandards ( 40 CFR 192 proposed ) .  

2. Rev is ion of the ground-water discuss ions to in clude new d a ta and cur r en t  
mode ling r e s u lts ( Appendix D) . We lls wer e  dr i lled upgrad i en t  and 
downg r ad i ent of the s i te ,  in the upper uncon f i ned and deeper con f ined 
ground-water sys tems. Samples wer e  collec ted for analys is and f i e ld 
tests ( e .g ., pump tes t s )  wer e conducted. 

3. Rev is ion of Append ix A to re f lect the mos t  r ecent eng inee r ing des igns. 
For Alte rnat ive 2, the embankment has been r e located fr om the southwes t 
por t ion of the s ite ( as descr ibed in the DEIS ) to the sou th eas t , and the 
ta ilings wou ld be unde r la i n  by a liner sys tem. For Alte r n a t ive 3, r a th e r  
than a ser ies of tr enches spread over a large ar ea , a 6 0 -a c re emb ankment 
( pa r t ially below g r ade ) wou ld be constr uc ted. 

4. Add i t ion of a new Appendix H that assess es se ismic impacts .  

5. Add ition of a new Append i x  I th a t  assesses land value impacts . 

6 .  Addition of a new cha pter con t a in ing pub lic comments on the D E I S  and th e 
DOE's r es ponses to the s e  comments . 

7. Modif ica tion ( s caling ) of impac ts in r esponse to design r ev is ion s .  

8. The con s ide r a tion of transpor t i ng t a i lings to Sou th Clive by t r uck . 

9. Rev i s ion of Appendix F to r e flect the mos t  r e cen t eng ineer in g des ign s ,  

and the mos t r ecent r ad iolog ical data. 

10. The ident i f i c a t ion of Alte rnat ive 3 as the DOE's preferred a lter native . 

iii 
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1 SUMMA RY 

1.1 BACKGROUND 

The Vitro site is a l28-acre property 4 miles south-southwest of the 

center of Salt Lake City, Utah, in the city of South Salt Lake (Figures 1 -1 

and 1 -2 ). The entire site is owned by Central Valley Water Reclamation 

Facility (CVWRF ) Board, which operates waste-water treatment plant No. 1 on 

adjacent property north of the central portion of the Vitro site. 

The site is bounded on the north by the CVWRF plant and Mill Creek, on 

the east by the tracks of the Denver and Rio Grande Western Railroad, on the 

south by 3 3 00 South Street, and on the west by 900 West Street. An industrial 

area occupies a 225 -foot wide, 5.4 -acre strip along the west edge of the south 

half of the site facing 900 West Street. 

From 195 1 to 1964 the Vitro Chemical Company of America processed uranium 

ore for sale to the U.S. Atomic Energy Commission at a mill in the southeast 
corner of the site. When the plant was dismantled in 1970, the radioactively

contaminated materials from the processing operations (approximately 1.9 

million dry tons of uranium mill tailings and over 1 million dry tons of other 

contaminated material) remained on the site piled as high as 16 feet in some 

spots. Over the years some of the tailings were removed for use in construc

tion projects elsewhere in the Salt Lake City area. It is estimated that 

about 100 off-site properties contain contaminated materials from these 

construction projects7 the bulk of the tailings, however, remain at the Vitro 
site. 

In 1978, Congress passed Public Law 95 -604, the Uranium Mill Tailings 

Radiation Control Act of 1978 (UMTRCA), having expressly found that uranium 

mill tailings may pose a potential health hazard to the public. The 

Environmental Protection Agency (EPA) was charged with the responsibility for 

promulgating radiological and nonradiological standards for remedial action at 

inactive millsites. The Department of Energy (DOE) was authorized to enter 
into cooperative agreements with affected states or Indian tribal governments 

to perform remedial actions to bring the radiation levels at sites under their 
jurisdiction within the EPA standards. All remedial actions were to be 

performed with the concurrence of the Nuclear Regulatory Commission (NRC), 

which, at the conclusion of the remedial action, would issue a license for 

long-term maintenance and surveillance of disposal sites. 

On November 8, 1979, the DOE designated the Vitro site as eligible for 

remedial action under UMTRCA. The DOE and the State of Utah entered into a 

cooperative agreement effective January 3 0, 1981, to perform remedial action 

on this site. During summer 1984, the cooperative agreement will be modified 
to designate the State of Utah as the party to perform remedial actions on the 

uranium mill tailings and to reflect changes to the agreement that result from 
this designation. 

In 1980, the State of Utah evaluated a number of potential off-site 

disposal areas that could be used if the Vitro site were to be cleaned up and 

-1 -



o 1000 2000 8000 FEET 
t'Si _ 

SCALE 

lASE MAP REFERENCE: UIGI 7112 - MINUTE TOPOGRAPHIC 

QUADRANGI..E MAP, ·SAI.. T I..AKE CITY lOUTH, UTAH" 

DATED "13 IP'IC>TOIEYIBEO 1 .. 11 � 111711. 

FIGURE 1-1 
GENERAL VITRO SITE AREA. 

-2-



FORD, BACON ' DAVIS UTAH INC. , 

OUTLINE OF PROPOSED EXPANSION 

BY COON, KING ANO KNOWLTIN ENGINEERS, SALT 
LAKE CITY, UTAH. 

" c":-xJ' 
\( MILL SIT,.E 

.. " J 

� 
, 

SCALE 

FIGURE 1 - 2. SITE CONDITIONS - VITRO SITE. 

- 3 -



contaminated mater ials moved el sewher e .  Ut ah nomina ted thr ee si tes to the 
DOE , all of wh ich are in Tooe le County west  of Salt L a k e  C i ty ( F igure 1-3). 
The DOE made an independent evaluat ion of these and picked a s i te her e i n a f ter 
ca l led the South C l ive s i te as the bes t  of the thr ee because of i t s 
env i r onmenta l  and geotechnical  super ior i ty .  It  is 85 road or r a i l  mi les we st  
of  the Vi tro s i te on  the eastern edg e o f  the Great  Salt Lake Deser t and is  
owned by the State of  Utah . 

1 . 2  DESCRIPT ION OF ALTER�ATIVES 

Three a l ternat ives have been evaluated for r emed ial act ions a t  the former 
V i tro Chemical Company s i te . They are as fo llows : 

1 .  No act ion . 

2 .  Stab i l i z at ion o f  the con tamina ted ma ter i a l  a t  the V i t r o  s i te .  

3. Decon taminat ion of  the V i tro s i te and d i spos al of the con tam inated 
mater ial  at  the Sou th C l ive s i te . 

The spec i f ic act ions assoc ia ted w i th these a l ternat ives are outl ined i n  
Ta ble 1- 1 .  The ma ter ial hand l ing and resource volumes, manpower , and dur at ion 
for each a l ternative are l i sted in Table 1-2 . 

Several other alter na t ives are not con s idered in th is  document s ince the 
DOE determined that they would not represent r easonable a l terna t ives . These 
are stab il i z a t ion at other sta te-nomi nated loc a t ions (because , as noted above , 
they are less des i rable than the Sou th C l ive s i te ) , stab i l i z a t ion at  two much 
mor e r emote s i tes in Utah (beca use the i r  d i s tance makes th em less 
cost -effec t ive w i th no compen sat ing benef i t s ) , s tab i l i z a t ion at  other 
loca t ions in Sa l t  La k e  Va l ley (because these o f fer no c lear advan tag es 
economi ca lly or env ironmen tally over s tab i l i z a t ion in place ) . 

Ti tle I o f  UMTRCA d i r ects the DOE to cons i der th e pr act icab i l i ty of 
r eprocess ing the ta i l ings in desi gnated inact ive uran ium mill ta i l ings s i tes 
in order to r ecover the i r  residual ur an i um and other miner al values . Pu r suant 
to that law, the DOE sought expr ess ions of  interest in r eprocessing by not ices 
i n  the Feder al Reg i s ter, in the Comme rce Bus iness Da i ly, and in a pu b l i c  pr ess 
re lease . Several express ions o f  general interest were r ece ived, but none 
spec i f i c  to the Vitro ta i l i ngs . The DOE has comple ted deta i led assays o f  
Vitro and other t a i l ings to fol low u p  on these expr ess ions of  interest . 
However , the r es u l ts o f  these assays ind icate that  r epr oces s i ng of the V i t r o  
ta i l ings is  not economic at pre sent-day pr ices f o r  uran i um .  Ther efor e , the 
r epr ocess ing a l te r nat ive has been cons idered by the DOE as not be ing a 
r easonable alternat ive for purposes of  th is documen t .  

1 . 2 . 1  Al ter native 1 - no act ion 

Th is  a l te r nat ive wou ld con s i s t  of  per forming no r emed i a l  ac t ion, ther eby 
al lowing the pr esent s i tuat ion at  the Vi tro s i te to cont inue . 
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Table 1-1 . Summary of spec i f ic ac t ions as soc i ated w i th alternat ives 

A lternat ive 1 .  No Ac tion : 

1 .  No remed ial act ion would be taken . 
2 .  No mone tary cost wou ld be i ncurred . 

Alternat ive 2 .  S tab i l izat ion on the Vitro s i te : a 

1 .  Pr epar at ion of 5 3-ac re embankment are a ,  includ i ng l iner syste m .  
2 .  Conveyance of contam ina ted mater ial to a 5 3-acre embankment are a ,  

creat ing a 4 5- foot-high mound pr ior to cove r i ng .  
3 .  Res toration of outly ing areas w i th i n  the Vitro s i te from wh ich contaminated 

mater i a l s  were excavated by plac ing impor ted so i l s  to or ig inal g r ade . 
4 .  Cover contaminated mate r i als w i th 3 feet of r adon bar r ier so i l s  

and 1 to 2 feet o f  p i t  r un roc k . 
5 .  Estima ted total cos t :  $ 3 1 . 2  m i l l ion . a 

Alternat ive 3 .  Decontamination at Vi tro s i te ;  stab i l izat ion of mater i al south 
of C l ive : 

1 .  Excavat ion and conveyance of contaminated mater i a l  to a stockp i le area 
on Vitro s i te ( tr ain opt ion ) . 

2 .  Pr eparat ion of r a i lroad tr ack " spur s"  a t  South Cl ive and Vi tro s i tes ; 
prepa r a t ion of roads near South Cl ive s i te .  

3 .  Tr ansportation o f  contami nated mater ial and r ubble by u n i t  trains or 
trucks to South Cl ive s i te .  

4 .  Res torat ion o f  excavated areas at Vi tro s i te by plac i ng impor ted soi ls 
to o r i g inal g r ade.  

5 .  Preparation of South Cl ive s i te d i sposal area and excavation of emban kment . 
6 .  P lacement of contaminated mater i als in embankment ( 11 0 0  x 2 0 0 0  feet , 6 

fee t  deep ) . 
7 .  Cove r o f  contaminated mater ials wi th 5 fee t  o f  locally ava i lable 

soil and 1 to 2 fee t of p i t  run roc k .  
8 .  Es t imated total cos t :  $ 6 3 . 8  mi l l ion ( tr a i n )  o r  $6 7 . 7  m i l l ion ( truck ) .  

a The de s igns included in th i s  EIS are based upon ava i lable information and 
suppor t ing eng i neer ing analyse s .  It is r ecog n ized that there are " ma rg ins 
of er ror " or "r i s k s "  as soc i ated wi th these analyses and that w i th add i t iona l 
f ie ld and laboratory analys i s  these " ma rg ins of e r ro r "  or " r i s k s "  could be 
r ed uced . For example , the des ign for Alternat ive 2 does not include 
prov i s ions for pr eload ing ( to r ed uce excessive d i f ferential settlement ) 
based upon the ana lyses to date ; however ,  the State of Utah has ind icated 
that d i f ferential settlement may i ndeed be mor e  of a concern than ind ic ated 
by the eng i neer ing analyses included in th i s  EI S .  I f  preload i ng wer e  to be 
requ i red , based upon eng ineer ing analyses and cost e s t imates p repared by the 
state , an add i t ional 3 . 0  mill ion cy of f i l l  would be needed for about 2 . 5  
years to preload the s i te pr ior to t a i l ings placeme n t .  Thi s  would i nc rease 
the cost of Alternat ive 2 by $ 10 . 8  m i l l ion to $ 4 2 . 0 m i l l ion ( letter from 
State of Utah Depar tment of Transportation to the Dep a r tment of Health , 
December 19 , 198 3 ) .  
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Table 1-2 .  Est imated quan t i t ies and other per t inent data as soc iated 
w i th r emedial act ion ope r at ions 

I tem descr ipt ion 

Alterna t ive 1- No Ac t ion : 

Quant i t ies , per sonnel , r a tes not appl icable 

A l ternat ive 2 - Stab i l iza t ion on the Vitro s i te : a 

Con tamina ted Mater ial Relocation 

Excava tion outs ide embankment area 
Relocat ion in embankment area 
Windblown and v i c in i ty prope r t ies  

( spr ead and compact )  
Rubble 

P r eload Sys tema 

L iner System 

S ubbase ( r andom f i l l )  
Base ( g r anular s o i l )  
Liner ( f ine gra ined soi l )  

Embankment Cover 

Radon bar r ier  ( s i lty sand ) 
Eros ion b a r r ier ( p i t  r un r ock ) 

Restoration (se lect f i l l )  

Aver age number o f  cons truct ion per sonnel 
Project durat ion 

A l ternat ive 3 - Stab i l i za t ion at South Cl ive s i te : 

Vitro s i te: 

Ra i l  spur con s t r uc t i on 
Excavat ion of con taminated mate r ials  
Subgr ade and subba llast ( s elect f i l l ) 

-7-

E s t imated vol ume 
( cubic yards ) 

1 , 3 7 0 , 0 0 0  
8 5 0 , 0 0 0  

1 50 , 0 0 0  
80 , 0 0 0  

( 3 , 0 0 0 , 0 0 0 )  

t r a in opt ion 

8 2  

2 2 0 , 0 0 0  
3 0 0 , 0 0 0  
190 , 0 0 0  

290 , 0 0 0  
1 5 5 , 0 0 0  

710 , 0 0 0  

2 . 5 yea r s  

1 8 0 , 0 0 0  
94 , 0 0 0  



Ta ble 1- 2 .  

I tem desc r i pt ion 

Con tamina ted mater ials 
Ta i l ings and contamina ted subso i l s  
Windblown and v ic in i ty proper t ies 
Rubble 

Restor a t i on ( se lect f i l l )  

South C l ive s i te : 

Access r oad con s t r uc t ion 
Road subgr ade (compacted f i l l )  
Gravel sur face 

Ra il  spur constr uct ion 
Subgrade (compacted f i l l )  
Subballast ( select compacted f i l l )  

Embankment constr uct ion 

Cover 
Radon bar r ie r  
Eros ion bar r ier , d i tches and 
per imeter r oads (pit  r un rock ) 

Average number of construction per sonnel 
Pr oj ect d ur a t ion 

(con t inue d )  

Alternat ive 3 - Stab i l i z a t ion at South Cl ive s i te : 

Vitro s i te :  

Contaminated ma ter ials 
Ta i l ings and con tami na ted subso i l s  
Wind blown and v i c i n i ty proper t ies 
Rubble 

Restor at ion ( s elect f i l l )  

South C l ive s i te : 

Access road cons truct ion 
Road subgr ade (compacted f i l l )  
Gravel sur face 

-8-

Es t i ma ted volume 
( c u b ic yards ) 

2 , 2 2 0 , 0 0 0  
150 , 0 0 0  

80 , 0 0 0  

9 4 5 , 0 0 0  

2 7 , 0 0 0  
3 1 , 0 0 0  

98 , 0 0 0  
10 , 0 0 0  

2 , 4 5 0 , 0 0 0  

truck opt ion 

460 , 0 0 0  

2 0 2 , 0 0 0  

8 5  
3 year s  

2 , 2 20 , 0 0 0  
1 5 0 , 0 0 0  

80 , 0 0 0  

1 , 0 4 0 , 0 0 0  

2 7 , 0 0 0  
4 4 , 0 0 0  



Table 1-2 . (cont inued ) 

E s t imated volume 
I tem desc r i pt ion ( cubic yar d s )  

Embankment cons t r uc t ion 2 , 4 50 , 0 0 0  

Cover 
Radon bar r ie r  ( excava ted from embankmen t )  
Eros ion bar r ie r , d i tches and per imeter 
roads ( impor ted pit r un roc k )  

Aver age number o f  construct ion per sonnel 

Pro j ect dur a t ion 

4 6 0 , 0 0 0  

2 0 2 , 0 0 0  

1 3 5  

3 year s  

a Th e  des igns included i n  th i s  E I S  are  based upon ava i lable in format ion and 
suppo r t ing engi neer ing analys e s .  It is r ecogn ized that there are " margins  
o f  e r ror " or  " r isks " assoc i ated with these analyses and that with add i t ional 
f i eld and labor atory analys i s  these " ma rg ins of e r r o r " or  " r i s k s "  could be 
reduced . For example , the des ign for Alternat ive 2 does not include 
prov i s i ons for pr eload ing ( to r ed uce excess ive d i f fe r en t i al settlement ) 
based upon the analyses to date� howeve r , the State of Utah has ind ica ted 
that d i fferent ial sett lement may i ndeed be mor e  of a concern than i nd i ca ted 
by the eng i nee r ing analyses included in th i s  E I S .  I f  preload ing wer e  t o  be 
r equ ired , based upon eng i neer ing analyses and cost e s t i mates p repared by the 
s ta te , an add i t ional 3 . 0  mill ion cy of f i l l  wou ld be needed for about 2 . 5 
years to preload the s i te pr ior to ta i l ings placement .  Th i s  would i nc r ease 
the cost of A l ternative 2 by $ 10 . 8  m i l l ion to $ 4 2 . 0 mi l l ion ( le tter from 
S tate of Utah Depar tment of Transpor tat ion to the Depar tment of Health , 
December 19 , 198 3 ) .  

1 . 2 . 2  Al ternat ive 2 - stabil izat ion at the Vi t ro s i te 

In th i s  alterna t ive , all  on-s i t e  ta i l i ng s  and contami na ted mate r i a l s  plus 
those brought in from v i c i n i ty prope rties  would be stabil ized above g r ade on a 
5 3-acr e  area includ ing the southcen t r a l  and southeast port ions of the Vi tro 
s i te wh ich wou ld have to be acqu i red by the S ta te of U tah . The ta i l ings and 
contamina ted ma te r ial would be placed on a liner system to protect g round
wa ter qual i ty .  A f ter s ta bil i za t ion , the r e lease of r adon i nto the a i r  wou ld 
be r educed to the f ina l EPA s tandard by a cover of so i l .  Th e  ta i lings and 
other con tamina ted ma te r ial would f i r st have to be r emoved f rom the s tabi l iza
t ion a r ea to allow con s t r uc t ion of the l i ne r  system . Th i s  wou ld be done 
incrementally ove r  the 5 3-ac re area unt i l  the liner sys tem was completed . 
Contamina ted ma ter i a l s  would be transpor ted to the stabi l izat ion area f rom 
elsewhere on the s i te by truck . Ma te r ial for the cover and f il l  for excava
t ions left  in other por t ions of the s ite is ava i lable commerc i a l ly in Salt  
Lake Valley . The f i nal s tab i l ized mound wou ld be  about 50 feet h igh . I t  
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would have sloping s ides , about 5 hor i zontal to 1 ver t i ca l .  I t  would b e  
stab i l i zed aga inst wind and wate r eros ion by a laye r of p i t  r un rock . 
Finally , owner sh ip of the 5 3-acr e  d i sposa l area would be trans fer red f rom the 
S tate to the DOE and the NRC would i s s ue a l icense for i ts long- term 
ma intenance and s urve i l lance ( includes mon itor i ng ) . The r ema i nder o f  the 
Vi tro s i te would be released to the CVWRF Board for any use compat ible w i th 
local land-use controls . 

1 . 2 . 3  A l terna t ive 3 - decontaminat ion of the Vi tro s i te and d i sposal of the 
vi tro mate r ial at South Cl ive 

In this  a l ternat ive all ta i l i ngs and contami na ted mate r i a l s , includ i ng 
those tempor a r i ly s tored a t  the Vitro s i te f rom clean-up of vic i n i ty 
prope r t ies , would be s tab i l i zed in an excavat ion a t  the South Cl ive s i te .  Th e 
industr ial s t r i p  to the west of the Vitro s i te would be cleaned up l i k e  other 
vic in i ty p rope r t ies ; its acqu i s i tion would not be necessary . 

Contaminated mate r i a l  would be tr anspo r ted f rom the Vitro s i te to the 
S outh Cl ive s i te by e i the r train or t r uck . For the t r a i n  option , two 5 4-car 
unit tra ins cons i s t ing of cover ed gondola cars would t ranspor t 5 4 0 0  tons per 
day . For the truck opt ion , a fleet of 77 t r uck s would be requ i r ed to 
transpor t the same quant ity of ta i l i ngs to the South Cl ive s i te .  

Spur s to hand le the trains would be b u i l t  f rom ex i s t i ng r a i l  l i nes  i nto 
both the Vitro s i te and the South Clive s i te .  A road f r om the Clive overpass 
( 1- 8 0 )  would be necessary for access to the embankme n t .  D ispos a l  would be in 
an excava tion about 6 feet deep . The bottom of the excava t ion would be a t  
least 1 5  f e e t  above the g round-water table . A f t e r  be i ng depo s i ted i n  the 
excava t ion , contamina ted ma te r i als would be covered w i th 5 feet of on-s i te 
cover ma te r ial der ived f rom the excavation . A 1- to 2- foot- t h i ck layer of p i t  
r u n  rock would b e  placed over the r adon bar r ie r  cover t o  provide p rotect ion 
f rom eros ion . Pi t r un rock would have to be impor ted to the s i te but i s  
ava i lable f rom the nearby Cedar Mounta in s . Revegetation would not be 
attempted at the South Cl ive s i te because of the a r id c l ima te . Th e sta te 
would transfer owne r s h ip o f  the South Cl ive s i te to the DOE and the NRC would 
i ssue a l icense for its long- term maintenance and s urve i l lance . The Vi tro 
s i te would be bac k f i l led to o r ig inal g round leve l and r eleased to the CVWRF 
Board for any use compat ible with local land-use con tro l s .  

1 . 3  THE AFFECTED ENVI RONMENT 

Al though the stra ight-l ine d i stance be tween them i s  only 6 5  m i les , the 
Vitro and the South Cl ive s i tes are d i st i nctly d i f f e r ent in the i r  setting s .  
The former i s  i n  the densely populated Salt La ke Va l ley ; the latter i s  i n  the 
almost completely uninhab i ted and much d r i e r  Gr eat Salt  Lake Des e r t  to the 
wes t .  Th r ee mounta in r anges l i e  be tween the two locat ions , but the tr anspor 
tat ion cor r idor s connec t i ng them follows flat land to the south of Great S a lt 
Lake and to the nor th of the mounta ins . 

The Vitro s i te i s  located in an a rea that has been and con t i nues to be 
developed for sma l l  i nd ustry and war ehou s i ng . The r e  is some open land near by , 
but the p rospects are that i t  w i l l  be bu i l t  on before the turn o f  the 
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century . The street ( 3 3 0 0  South Str ee t )  on the southern edge of the s ite i s  
also Utah H ighway 1 7 1  lead ing e a s t  and west f rom a n  i nterchange off Interstate 
15�  i t  car r ies  t r af f ic a t  the r a te of 2 8 , 0 0 0  veh icles per day . 

Much of the Vitro s ite has been a ltered by excavations and depos i t ion o f  
t a i l ings , r ubble , and sewage s ludg e .  I t  i s  eas i ly access ible . A road up i t s  
center from 3 3 0 0  South S tr eet leads to a s ewage f ac i l i ty� and only there d o  
g ates , fence s , and s igns prevent the cur ious v i s i tor from going far the r .  
Vegetation on the s i te i s  spa r s e . The i ndus tr ial bu i ld i ngs a long 9 0 0  wes t  
Street o n  the southwe s t  s ide of the s i te back r ight u p  to a s teep bank o f  
ta i l i ngs . 

Some 4 3 7 , 0 0 0  peopl e  l ive wi th i n  6 mi les (10  km)  o f  the Vi tro s i te� 8 6 0 0  
l ive w i th i n  1 . 2  m i les  ( 2  km) . 

The Salt Lake Va l ley i s  semi-a r i d .  Its cl imate i s  a result o f  i ts 
locat ion deep in the cont inent w ith the Wasatch Mountain r ange to the e a s t  
5 0 0 0  to 6 0 0 0  f e e t  h igher than the valley and the v a s t  G r e a t  S a l t  Lake to the 
nor thwe s t .  Temperatures r ange f r om a l i ttle under f reezing ( 2 8°F ) in January 
to 7 7°F in Ju ly . Normal extr emes range from nightt ime lows of 1 8°F i n  January 
to daytime h ighs of 9 3°F i n  July . The aver ag e  r a i nf a l l  i s  about 1 5  i nches per 
year , reach ing a max i mum i n  the spr i ng . Pr eva i li ng w i nd s  are from the south 
through southeas t� strong winds tend to come f rom the wes t  or nor thwe s t . 
Thunder s torms are common i n  the summe r .  The r e  i s  some snow i n  the w i n te r . 

Bedrock below the Vi tro s i te i s  covered by a thick sequence of a l luv i a l  
u nconsol idated Quater nary depos i ts at least 5 0 0  feet deep ove r ly ing 
semiconsol idated Ter t iary c lay , sand , and g r avel . These depos i ts carry two 
pr i nc ipal g round-water sys tems , a shallow water-table system , and a deepe r 
par t i a l ly conf i ned system . The water table i n  the upper system r anges 
s easonally f r om 2 to 5 feet be low the ground sur face , but local ly extends up 
i nto the base of the t a i l ings .  The deeper sys tem is at a h igher potent i a l  
head than the shallowe r , s o  that water from the deeper sys tem f lows u p  into 
the shallow sys tem r ather than vice ver s a .  

The sha llow water-table sys tem flows s lowly to the nor thwest into the 
Jordan Rive r , about 1 5 0 0  feet d i s tan t .  The Jordan R iver and its tr ibuta r ies  
con s t i tute the ma i n  sur face-water d r a ins for the valley , d i schar g i ng i n to the 
Great Salt Lake some m i les to the north . The d r a inage d i tches w i th i n  the s i te 
and Mi l l  Creek along i ts nor ther n  edge d i scharge into the Jordan Rive r . 

The front o f  the Wasatch Range i s  appar ently a s t i l l-act ive normal faul t . 
Motion on i t  or its  tr ibutary faults could produce accelerations i n  rock of as  
much as  0 . 3g to 0 . 5 5g a t  the Vitro s i te .  

The area around the Vi tro s i te i s  an ur ban ecosys tem with vegetat ion , b i r d s , 
and w i ld l i fe o f  the sor ts that have accommoda ted themse lves to the presence o f  
man . No endangered or threatened spec i e s  ar e known t o  b e  present . 

The Vitro s i te contains 2 . 9  m i l l ion tons o f  t a i l i ng s  and other c ontaminated 
mate r i a l s . It i s  e s timated that there are  1 5 0 0  cur ies  of Ra- 2 2 6  in secular 
equ i l i b r ium w i th r adon and its  daughter products i n  the t a i l i ng s .  
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The Sou th C l ive s i te is in the easter n edge of  the Great Salt La ke Deser t ,  
3 mi les west of  the Cedar Mounta ins , 2 . 5  miles south of  In ter state 8 0 , and 1 m i l e  
south o f  a switch po int cal led C l ive o n  the tracks of  the Union Pac i f i c  sys tem . 
Th e area is uninhab ited and only occas ion a l ly used for g r a z ing and o f f- r oad 
veh icles.  

Th e Sou th Cl ive area is ar id deser t .  Da ta f rom the Wendover meteorolog i c a l  
station 4 0  m iles to the west suggest that temper atur es a r e  s im i lar  t o  those a t  
the vi tro s i te , norma lly r ang ing f rom 2 7°F in  Ja nuary to 79°F i n  Ju l y .  Nor mal 
extr emes r ange from n ightt ime lows of 19°F i n  January to dayt ime h ighs o f  92°F i n  
Ju ly . The ave r age r a i n f a l l  a t  Wendover i s  only 5 inches per year . Th under
storms occur in the summe r .  There is some snow in  the winter . 

Knowledge of  the geology of the Sou th Cl ive s i te i s  i ncomplete .  Ho les 
dr i lled in prepa r a t ion for th i s  r epor t indicate tha t the su r face a l luvial  mat e r 
i al i s  at  l e a s t  150  feet deep . Th i s  soi l  conta ins  a wa ter -table g round-wa ter 
system that is 20 to 30 feet be low the sur face . The r eg ional d i rect ion of 
g round-water flow is to the wes t ,  but loc a lly the flow is to the nor theas t .  
There are no per ennial s u r face water bod ies w i th in 2 mi les , nor even g u l l ies 
ind icat ing inter mi ttent channe l i zed f low; f r om th i s  i t  i s  infer red that r unoff on 
the h i lls  to the east percolates into the g round before it  r eaches the South 
Cl ive s i te . 

The Sou th Cl ive s i te is loca ted in a reg ion wh ich conta ins ac t ive fau l t ing . 
Act ive fault stud ies ind icate max imum expec ted accelerat ions in  bedrock of  
0 . 3 7 g .  

Ecolog ica l l y ,  the area around the Sou th Cl ive s i te is a deser t sc r ubbrush 

commun i ty .  No endangered or threatened spec ies are known to be present . 

Backg round radiat ion leve l s  at  the Sou th Cl ive s i te a r e  low and s im i l ar 
to those near the Vitro s i te.  The backg round g amma radiat ion level i s  about 
12 �R/h r and the atmospher ic r adon concentr a t ion i s  abou t 0 . 3  pC i /l . 

The tr ansportat ion cor r idors between the Vitro and the South Cl ive s i te s 
cons ist  pr inc i pally of Inte r s tate 8 0  ( and i t s  connec ting roads in Salt La ke 
C i ty)  and the tracks of the U n ion Pac i f ic and the Denver and Rio Gr ande 
Wester n Ra ilroads . There are a numbe r of  towns south of  the cor r idor s , 
noteably Tooele ( populat ion 1 4 , 3 3 5 )  and Gran tsv i l le ( populat ion 4 4 19) . 

1 . 4  ENVI RONMENTAL IMPACTS 

A ttention is focused in th i s  sect ion on the pr inc ipal env ir onmen tal 
impacts of the three alternat ives s tud ied . Ta ble 1- 3 is a compa r a t ive summary 
of these impac ts . 

Th e ma jor impact of Al ter nat ive 1 ,  no act ion , would be the cont inued , 
uncon trolled pr esence of the V i tro ta i l ings in the hear t of  the densely 
populated Salt Lake Va lley . Rad i a t ion leve ls and r adon f l uxes and 
concentrat ions would r ema in above the EPA-proposed s tandards near the s i te . 
These exposures would con tinue to cause 0 . 6  deaths in  3 yea r s  f rom l ung 
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Table 1-3 . Comparisons of the impacts of the alternatives 

Radiological .hort-ter. 
Exces. external do .. (man-re.). 

Alternative 1 

Population ( 6 aile.) 330/3 year. 
Nork force 

Exce •• bronchial do.e (man-r .. ): 
Population ( 6 aile.) 28,000/3 year. 
Nork force 

Exce •• cancer death •• 
Population ( 6 .ile.) 
Nork force 

RadiOlogical long-ter., 
after re�ial action 
Excess external do.e ( .. n-re.). 

0.6/3 yean 

Population ( 6 aile.) 110/year 

Exces. bronchial do .. ( .. n-re.). 
population ( 6 .ne.) 9,400/year 

Excess cancer death., 
Population ( 6 8ile.) 0.2/year 

Air Quality short-ter" No effect 
Emissions in tons per year 

Alternative 2 

150/3 year. 
65/3 year. 

15,000/3 year. 
480/3 year. 

0.3/3 year. 
0.02/3 yean 

none 

negligible 

none 

'!'SP 317.5 
S02 3.1 
CO 8.1 
Klx 40.0 
HC 2.5 
Exhaust Particulate. 2.0 

Topography 

Sur face Water 

No effect 

No e ffect 

Continued low-level 
conta.mination of 
ditches and creek. 
at Vitro site. 

At Vitro 
A mound 50 ft hi9h 
on 53 acre •• 

At Vitro 
ImportD 1,865,000 
cu yd. of sona, 
rock, and clay. 

No further 
contall.inetion 
of d Hches and 
creeks at Vitro 
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Alternative 3 
(train) 

150/3 year. 
280/3 years 

15,000/3 year. 
740/3 years 

0.3/1 yean 
0.05/3 yean 

none 

none 

none 

� ill:!! 
313.8 235.3 

30.4 30.4 
87.1 87.1 

246.7 246.7 
51.7 5 1.7 
15.7 15.7 

At Vitro 
Site 1. returned to 
grad •• 
At Clive 
A mound 34 ft h19h 
on 55 acres. 

At Vitro 
ImportD 1,040,000 
cu yda of soil. 

At Clive 
ImportDl,040,OOO 
cu yd. of rock. 

At Vi tro 
No posslbility of 
future contamination. 
At Cllve 

� 
448.1 

21.8 
201.6 
181.7 

33.6 
11.0 

Alternative 
(tr uck) 

150/3 years 
350/3 year. 

15,OOOll years 
600/3 years 

0.3/3 years 
0.05/3 year. 

none 

none 

none 

.£!.!!! 
5 60.8 

21.8 
201.6 
181.7 

33.6 
11.0 

aame •• train option 

same a. train option 



PopulaUon. , !!P10'/!!nt 
lIu_r of abort-ur" jot. 
lIu_r of long-t.r.c jot. 

Trlnaportatlc::.l 

U .. of E ... r!llt: 
Electr 1city (kwll) 
1Ing1 ... fu.l (9.1) 

Occu2!Uanal Acc1dent.c 

Expect.d de.th. 
Expected n_r of 

d1NbU"'II 1njur1 .. 

Coat of Pro�m 
In al1Uan. of 
1"2 doll ... 

Annu.l Econoa1c ..... Ute 
Attr1but.bl. to Dev.l�nt 
of • T • ..,..r.ry Indu.tr 1al 
Park an Vitro Bit. 

I In al1Uan. of l"l 
doll ... 19roe.) 

Table 1-3 . (Continued) 

Alt.rnath. 1 

lID .ffect I !b. 
u1U"'II. conUnue to 
1nt.rf.r. wi th cwar 
_rd propoHd 
upan.1an pl_. 

lID .ffect 

lID effect 

lID ... 

-.ad 

Alun.Un 2 

-'t 60 , of .1t. 
rel ••• eeI for u .. 
by cwar _rd. 

215 
o 

'.5' .. x1_ 1ncr .... 
in t .. fUc alOfl9 haul 
rout. (5400 South). 

to Vitro .1t. 

400,000 
2,520,000 

0.15 

12 

'31.2 

Unknoom· 

Alt.rn.U" 
Itrdn) 

At Vitro 
'iOOi'""Of .1 te 
rel •• ...s for: u ... 
At CUv. 
� of land 
in .. atr 1cUd ..... 

207 
705 

n .. x1_ 1ncr .... in 
t .. fUc .10"'11 h.ul 
rout. to Vi teo .1t. 
(th ... 1. no t .. fUc 

at CUn) •• 

800,000 
6,970,000 

O.lf 

27 

86l.' 

,11.0 

·Por l-y .. r duraUan of projecu in AlternaU". 2 and 1 anlYI 9 ...... 11y •• ro .ffect .ft.r 1 y ..... 
bIaport fro. _rc1al 11011 ."ppU .... 
cLon9-t.ra job. include d1rect (271) and 1nd1rect (434) 

317 
705 

Alt.rn.Uve 1 
Itruck) 

__ .. t .. 1n opUon 

M9U91bl. inc ..... 
an 1-80, n .. d .... 
1ncr .... in tr.ff1c alon9 
h.ul rout. to Vitro .1t •• 

800,000 
7,121,000 

0.52 

25 

867.7 

,11.0 

.aplor-nt •• aoc:1.ted with the t._rary 1nduatr1al park (_ Appendix I for explan.Uan of teapo .. ry 1nd".tr1al park). 
dIapect on r�1on could be a1U9.ted by d.velos-ent on an alurnat • •  1t •• 
• Und.r Alternat1v. 2, 20 acr •• wl1l be a ... l1.ble for dev.l�nt. Iapact depend. on type of de vel�nt 

I.lndertaten. 

- 14 -



cancer . The nearest res iden t to the Vi tro ta i l ings pi le wou ld continue to 
r ece ive an annual exposure of mor e than one rem . 

I n  add i tion , no r emed i a l  action would mean con tinued inter ference of the 
ta i l ings with the proposed expans ion plans of the Cen tral Valley wa ter 
Reclamat ion Fac i l i t ies  (CVWRF) Board ; add i t ional sewage fac i l i t ies will  be 
needed to serve the populat ion growth proj ected for the Salt Lake Val ley . 

E i ther A l ter native 2 or A l ternat ive 3 would be des igned to meet the f inal 
EPA standar d s .  The r adon flux standard would be me t by add i ng enough cover so 
that by the time radon gas has d i f fused thr ough the cover , mos t of  the gas 
wou ld have decayed into solid daughter products tha t would move no f u r the r . 
The longev i ty of  th is cover would be ens u r ed by armor ing its sur face w i th p i t  
r un rock to pr event wind and water eros ion . 

I n  Al ternative 2, ground-wa ter sys tems would be protec ted by the use of  a 
l iner system that would elevate the ta i l ings above the wa ter table . Also , the 
l iner sys tem would reduce the r ate of water movement from the ta i l ings into 
sed iments beneath the embankment . Th is reduc t ion in mo isture mig r a t ion may be 
expected to incr ease the effect iveness of geochemical proce sses (e . g . , 
sorpt ion and pr ecipita t ion ) in reducing the r ates of  aqueous contaminant 
migr at ion s from the stab il i zed ta il ings . 

In  A l ternat ive 3 ,  the t a i l ings would be at least 15 feet above the wa ter 
t able at the South Cl ive s i te .  No l iner is needed because net inf i l t r a t ion 
through a low per mea b i l ity cover and the ta i l ings would not be su f f i c ient to 
s ubstan t i a lly fur ther degr ade the poor gr ound-water qual ity beneath th e Cl ive 
s i te .  A l ternat ive 3 would also e l i m inate any poss i b i l ity of  fur ther 
contamina tion of ground water at the Vitro s i te by r emoval of the ta il ings . 

I n  A l ternative 2 or A l ternative 3 ,  aqu i fer r e s tor at ion does not seem 
war r anted because the r ange of  calculated cos t : bene f i t  r a t ios is h igh ( 4 . 1  to 
in f in ity )  and there is no ground water use in the pos s i bly contam inated area . 

sur face-wa te r systems wou ld be protected in Al ter nat ive 2 both ind i r ectly 
by the protection of ground water ind i cated above ( s ince the g round water at 
the Vi tro s i te d ischarges into the Jordan River ) and d i r ectly by the cover 
d ivert ing r unof f ,  thus keeping it  from per colat ing into the t a i l ings . I n  
Al ter native 3 ,  there i s  no sur face water to protect a t  the South Cl ive s i te .  
In  A l ternat ive 3 ,  contaminated wash-down water from clean ing r a i lcars or 
trucks  wou ld be impounded and evapor ated if con taminant levels exceeded 
appl icable l imits . Removal of the ta i l ings to the Sou th C l ive s i te would a l so 
el iminate any poss i b i l i ty of  fu r ther sur face-water con taminat ion at the Vitro 
s i te .  

Alter native 2, stab i l i zat ion on the Vitro s i te , would not completely 
e l i m inate inter ference with the proposed expans ion plans of  the CVWRF Board , 
because 5 3  acr es of the s i te would be used for in-p l ace stab i l i z a t ion of the 
m i ll ta i l ings . However ,  dev e lopment of the parcel ( approx ima tely 20 acres ) in  
the sou thwest cor ner of the s i te might pe rmi t land uses  con s i s tent w i th the 
CVWRF Board ' s  appr oved Master P lan . Therefore , Al ternat ive 2 might r equ i r e  
some revis ion of the boa rd ' s  pl ans . 
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E i ther Alternative 2 or Alter nat ive 3 would reduce the long-term 
rad iation expos ures be ing expe r i enced by people l iv ing in the Salt Lake 
Va l ley . Al ternative 2 would reduce the fluxes caus ing these exposures . 
A l ternat ive 3 would eliminate them ent i rely and not expose other people , 
inasmuch as no one l ives near the South Cl ive s i te . 

In the shor t term , the process of car ry ing out e i th e r  Alternat ive 2 or 
A l te r native 3 would expose wor ker s and the pub l i c  near the Vi tro s i te to some 
radiat ion d ur ing the time r equ ired for the remedial action . This publ i c  
exposure i s  est ima ted to be 1 5 , 0 0 0  manr ems for both alte r natives , 
r espec t ively , resulting in an add i t ional 0 . 3  death from c ancer . 

From points of v iew other than r ad iolog i cal , the wor k  requ i r ed in e i ther  
A lternat ive 2 or  A l ternat ive 3 is much l i ke that of  any large ear th-mov ing 
proj ect , w i th no ise , dus t ,  and add i t ional truck tr a f f i c . There is the poss i
b i l ity of some industr ial acc iden ts occurr ing among the r emed ial-act ion 
wor k er s .  

The d i r ec t  employment impact o f  e i ther Al ternat ive 2 or Al ternative 3 on the 
economy of the Salt Lake Valley w i l l  not be s i g n i f icant . Th is i s  because d ir e c t  
construc t ion employment under Al ternative 2 will  aver age 82  jobs: under 
Alterna t ive 3 ,  an average of 8 5  ( tr a i n )  or 135 ( tr uc k )  j obs would be created . 
However , ther e may be a sma l l  effect on the much smaller economy of Tooele County . 

Under A l terna tive 3 ,  the development by the CVWRF Board o f  a tempor ary 
i ndustr ial par k  (see Append i x  I for deta i l s )  on the CVWRF Boar d ' s  3 3 0 0  South 
Street frontage proper ty is proj ected to have d irect and ind i r ec t  employment 
impacts of 271 jobs and 4 3 4  jobs , respectively . The gross econom ic benef i ts of 
such a development to the reg ion have been est imated at $1 1 . 0  m i l l ion per year . 

Inmig r ation in r esponse to employment oppor tun i t ies crea ted by constr uct ion 
activity under A l ternat ives 2 or 3 and the temporary indus tr ial par k  unde r 
Al ter na t ive 3 is expe cted to be minimal . 

F inally , there is a d i f fer ence in cons truct ion cos ts among the thr e e  
a lter natives . Constr uc t ion cos ts assoc iated w i th Alter native 1 would b e  zero . 
A lternat ive 2 would cos t approximately $3 1 . 2  m i l l ion , including l and costs . 
Alter native 3 would cos t  appr ox ima tely $6 3 . 8  ( tr a i n )  or $6 7 . 7  ( tr u c k )  m i l l ion . 

1 . 5 REMED IAL ACTIONS 

Add i t ional informa tion on the r emed i a l-act ion act i v i t i es at the two s i tes 
w i ll be publ i shed as indi cated in Table 1-4 . 

1 . 6  MA INTENANCE AND SURVE I LLANCE 

Af ter all of the cleanup wor k is f i n i shed , the DOE , or another Feder a l  
agency charged with cus tody of the d i sposal s i te , wou ld con t in ue to mon i tor 
the f inal d isposal s i te to ensure that the r emedial-ac t ion prog r am cont inues 
to comply with the EPA standards ( 4 0  CFR 1 9 2 ) . Th is could incl ude 
measur emen ts of par ameter s such as a ir and water contam inant l evels a s  
spe c i f i ed by the NRC i n  i ts l icense , and ma intenance o f  the s i te as r equ i r ed . 
The EPA s tandards ( 40 CFR 1 9 2 )  would have to be met before the r emed ial action 
is cons idered offic i a l ly comple ted . 
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Ta ble 1- 4 .  Document publ icat ion schedule - Salt La ke C i ty 
remedia l-action pro j ect 

Document type Sched uled publ icat ion date 

F inal s i te documents 

Remed i a l  action plan Summer 19 8 4  

S i te conceptual des ign S ummer 19 8 4  

S i te des ign cr i te r ia Summe r 19 8 4  

S i te ch aracter i z a t ion report Summer 1 9 8 4  

F i n al des ign and spe c i f i c a t ions Fa l l  1 9 8 4  

S i te l icens ing plan 19 8 6  

S i te surve il lance and ma intenance pl an 1986  
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2 PURPOSE AND NEED 

2 . 1  INTRODUCTION 

In  the me t ropol i tan area o f  Salt  La ke C i ty ,  U tah , ther e  i s  an abandoned 
uranium m i l l  waste s torage area ( F igure 1 - 1 ) . The m i l l  wa s oper ated by the 
Vi tro Chemical Company of Ame r ica wh ich proces sed uranium ore for sale to the 
U . S .  Atomic Energy Comm i s s ion f rom 1 9 5 1  to 1 9 6 4 .  When the plant was 
d i smantled in 1 9 7 0 ,  the r ad ioac tive ly-contamina ted mate r ials f rom the 
process ing ope r a t ions r emai ned on the s i te .  These ma ter ials , called ta i l ings , 
are  mos t ly i n  the form o f  f ine ly c r ushed roc k , much l i ke sand , and are  p i led 
up to 1 6  feet h igh over mor e  than 1 0 0  acres of par tly fenced land . Some o f  
the ta i l ing s wer e  r emoved and used i n  con s t r uc t ion p roj ects i n  the Salt  La ke 
C i ty area . I t  i s  e s t imated that 1 0 0  prope r ties i n  the a rea have been af fec ted 
by these con s t r uc t ion ac t i v i t ie s .  The bu l k  o f  the ta i l ing s , howeve r , r ema i n  
at the Vitro s i te . 

2 . 2  PURPOSE AND NEED 

In 1 9 7 8 , Cong r e s s  pas sed Pub l i c  Law 9 5 -6 0 4 ,  the Uran i um M i l l  Ta i l ing s 
Rad i a t ion Control Act of 1 9 7 8  ( UMTRCA ) ,  based on the i r  f ind i ng that uranium 
m i l l  tai l i ng s  located at i nact ive ( and ac t ive ) m i l l  s i tes may pose a potent i a l  
hea l th h a z a rd t o  the publ ic . UMTRCA charges the EPA w i th the r espons i b i l i ty 
for promulgating r ad iolog ical and nonr ad iolog ical standards for i nac t ive m i l l  
s i te s . Unde r  UMTRCA the U . S .  Depar tment o f  Energy ( DOE) i s  au thor ized to 
enter i nto cooper a t ive ag r eements w i th af fected s tates or Ind ian tr ibal 
governments to perform r eme d i a l  act ions to br ing the r ad ia t ion leve l s  at the 
s i tes in the i r  j u r i sd ic t ion w i th i n  the EPA s tandard s .  The DOE w i l l  f und 9 0  
percent o f  the r emed ia l-ac t ion-cleanup cos ts ( except on Ind i an land where DOE 
w i l l  fund 1 0 0  percent ) ;  the a f fected s tate w i l l  provide the r ema i n i ng 1 0  
percen t .  A l l  r emed i a l  act ions mus t b e  per formed w i th the concur rence of the 
U . S .  Nuclear Regu latory Commiss ion ( N RC ) , wh ich w i l l  i ssue a l icense for 
long- term mai ntenance and surve i l lance of the s i te fol lowi ng complet ion of 
r eme d i a l  act ion . 

T i tl e  I of the UMTRCA iden t i f i ed 2 2  s i tes , i nc l ud i ng the Vi t ro s i te , to 
be d e s ignated by DOE for r emed i a l  ac t ion , wh ich was done on November 8 ,  1 9 7 9 .  
As a r e su l t , the DOE and the State of U tah enter ed into a coope r a t i ve 
agr eement e f fec t ive January 3 0 ,  1 9 8 1  for r emed i a l  act ion at the Vitro s i te . 
Dur i ng s ummer 1 9 8 4 ,  the cooper a t i ve agreement w i l l  be mod i f ied to des igna te 
the State of U tah as  the par ty to per form r eme d i a l  ac t ions on the uranium m i l l  
ta i l ings and to r e f l ec t  changes to the agreement that result  from th i s  
designat ion . 

Th e purpose of the ac t ions analyzed in th i s  E I S  i s  to implement the 
r emed i a l  act ion prog ram by s tab i l i z ing and controll i ng po tent ia l ly hazardou s 
r ad ioac t i ve mate r i als  assoc iated w i th the forme r  Vi tro u r a n i um mi l l , i nc lud i ng 
those mater i a l s  r ecovered in the c leanup of v i c i n i ty p rope r t i e s . The prog ram 
to c lean up v i c i n i ty prope r t i e s  was add r es sed in a sepa r ate envi ronmental 
asses sment ( EA )  prepared for i t  ( DOE , 1 9 8 2 )  and i s  not d iscussed i n  the E I S . 
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The need for remed i a l  act ion at  the Vi tro s i te r e s ts on the need to 
remove a poten t i al health hazard posed by rad ioact ive ma ter i a ls . The U . S .  
Congr ess , in cons ider ing Public  Law 9 5- 6 0 4 ,  heard tes t i mony expl a i n ing th is  
poten t i a l  h azard and r ecommending tha t e f for ts be  made to keep the rad ioactive 
mater ials  from being d i spe r sed (U . S .  Congr ess , 19 7 8 , pp . 7 4 5 1- 7 4 5 6 ) . 
Congr ess , ther e fore , inc luded in the l aw a f i nd ing that " u r an ium m i l l  ta i l ings 
loca ted at act ive and inact ive mi l l  ope r a tions may pose a poten t i a l  and 
s i gn i f icant rad iat ion health hazard to the pub l ic . • • •  " The sever i ty o f  
the hazard i s  d i f f i c u l t  to measure prec i sely because the immed i a te effects o f  
such low- level r ad ioac t i v i ty a r e  not pr onounced enough to be c lear ly 
r ecogn i zable . The pr inc ipa l  effect on pub l i c  heal th to be expec ted from the 
Vi tro s i te con tam inat ion would be a long-term incr ease in lung cancer among 
people l iv ing in the sur r ound ing area . One est imate of th i s  increase , 
presented to Congress in 19 7 8 , was that the Vi tro ta i l ings might produce about 
one add i t ional cancer each year in the Sa lt  La ke C i ty area (U . S .  Congress , 
197 8 ,  p .  7 4 5 3 ) . Because about 4 4  lung cancers occur each year in that area 
( HEW , 1 9 6 8 ) , an increase of 1 cancer would be imposs ible to demons tr ate 
conclus ively. The est imated sever i ty of the hazard , th e r e fore , r ests on 
pr ed ict ions made by mathema t i c a l  ca lcu l a t ions rather than on d i rect 
measurements of health e f fects . 

The estimated hazard pr esen ted to Congr ess in 1 9 7 8  was based on such 
calc u l a t ion s;  s ince then , more deta i led calcula t ions have been per for med by 
the U . S .  Env i r onmental Protect ion Agency as par t  of i ts e f fo r ts to set 
standards for the r emed ial act ion (EPA , 1 9 8 0 ) . The EPA calculat ion s 
emphasi zed the heal th effects caused by inhalation of r adon-d aughter products 
tha t are produced by the r adon emitted from the Vi tro s i te .  These 
calcul a tions suggest that the Vi tro s i te contami nation might produce 0 . 7  to 
0 . 8  fatal cancers each year in the populat ion w i th i n  6 miles of  the s i te ;  an 
add i t ional 0 . 0 4  to 0 . 0 5  fa tal cance r s  migh t appear  each year among people 
l iv ing be tween 6 and 50 m i les away . The r isk would be gr eatest for people 
c lose to the s ite and wou ld decrease for people l iv ing at greater d i s tances . 

Rad ioact ive ma ter ials as soc iated w i th the Vitro s i te ,  then , could be 
e xpected to produce fewer than one human fata l i ty a year  in the sur round i ng 
popula tion ; that fatal i ty would be ind is t i ngu i shable among the thou sands of  
deaths each year  in the me tropo l i tan area . These sma l l  number s do not , 
however , ful ly r eveal the hazard , because the r a d ioac t ive decay tak ing place 
in  the contaminated ma te r i a l  will con t i nue to pr oduce radioact ive elements for 
thou sands of years into the f u tur e .  In thousands of year s ,  the total numbe r 
of deaths caused by the r ad ioac t iv i ty could become large , a l though i t  wou ld 
s t i l l  be small in compar ison wi th the total n umber of deaths f rom all causes . 
For example , i f  the EPA estimates ar e cor rect , 7 4 0  to 8 5 0  add i t ional lung 
cancer cases might have appeared in the populat ion w i th in 50 m i les o f  the 
Vi tro s ite a fter 1000 yea r s  had elapsed . Accor d ing to the tes t i mony g iven 
before Cong r ess , 

"The hea lth e f fects of th is radon pr oduction ar e tiny as appl ied to any 
one gener a t ion , but the sum of these exposures can be made l ar ge by 
counting far into the futu r e  • • • Whether it is mean ing f u l  to attach 
s ign i f icance to r a d i a t ion exposures thou sands of year s in the future , 
or conver sely , whether it  i s  j u s t i f iable to ignore them , a r e  quest ions 
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wi thou t easy answe r s .  The most s a t i s factory approach i s  to requ i r e  every 
r e a sonable e f for t to d i spose of ta i l i ng s  in a way that m i n i m i z e s  r adon 
d i f f u s ion i nto the a tmospher e "  ( te s t imony of NRC Cha i r ma n  J . M .  Hendr i e , 
p .  7 4 5 2  i n  u . s .  Cong r es s , 1 9 7 8 ) . 

Th i s  k ind of re ason ing e s tabl i shes the p r imary need for the remed i a l  
a c t ions a t  the Vi tro s i te . In terms of actual numbe r s  of f a tal i t i es , the 
e f fects of the ta i l ings will r ema in an ind i scernably small f r ac t ion o f  the 
deaths that will occ u r  from other causes near the s i te .  Ma k i ng a "r easonable 
e f for t , " howeve r ,  will e l iminate the pote n t i a l  ha za rd . For th i s  reason 
Co ngress chose to prov ide a prog r am of assessment and r emed i a l  act ion at mi ll 
ta i l ings s i tes i n  wh ich DO E  e s tabl ishes the requ i r ed reme d i a l  ac t ions a t  
i nac t ive ta i l ings loca t ions , i nc l u d i ng t h e  forme r  Vi tro s i te . 
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3 ALTERNATIVES FOR THE REMEDIAL ACTION 

3 . 1  INTRODUCTION 

The miss ion of the Ur an ium Mi ll  Ta i l ings Remed i a l  Ac t ion ( UMTRA ) project  
at Sou th Salt Lake is to carry out a cle anup prog r am accor d ing to the EPA 
s tanda rds for the disposal of ta i l ings and for the cleanup of open lands and 
s tr u c tures . An ob j e c t ive of  the UMTRA Project is to combine at one loca t i on 
the ta i l ings , the con tami na ted so ils , and the other con taminated ma ter ials 
from the s i te and the v i c i n i ty proper ties . The f inal d isposal s i te will be 
owned by the Feder al gover nme n t  and i ts ma in tenance and surve il lance w i l l  be 
l icensed by the NRC . By comb i n ing and s ta b i l i z ing all ta i l ings and 
contaminated mate r ials at  one d i spo s a l  s i te ,  pote n t i a l  hea l th ef fects caused 
by exposure to the ta i l ings will be minimi zed , and all o ther presently 
con taminated areas wi l l  be cleaned up s u f f i c iently to be released for 
unr e s tr icted use . 

3 . 1 . 1  EPA s tandards 

Gene r a l  

Pur suant t o  the requ i r eme n ts of UMTRCA , EPA h a s  promu lga ted hea l th and 
env i r onmental s tandar ds to govern cleanup , s tabil i za t ion , and con trol o f  
r es idua l ma ter i a l s  at inac t ive ur an ium mi l l  ta i l ings s i tes  and assoc i a ted 
v i c in i ty proper ties . The promulga ted s tandar ds es tabl ish r equ ir ements for 
long-term stab i l i ty and r ad i a t i on protect ion and prov ide pr ocedures for 
ensur ing the protection of gr ound-wa ter q ua l i ty .  

I n  developing the standards ,  EPA determined "that  the pr ima r y  ob ject ive 
for con trol of  ta i l ings should be i sola t ion and s ta b i l i z a t ion to pr even t the i r  
mi suse by man and disper sal by natural forces such a s  wind , r a in and flood 
wa t e r s "  and that " a  secondary ob j e c t ive should be to reduce r adon emiss ions 
fr om ta i l ings piles . "  ( Re f .  preamble to Standards for Remed i a l  Ac t ions at 
I nac t ive Ur an ium Process ing S i tes , 40 CFR P a r t  1 9 2 . )  These conclus ions wer e 
based on a determina tion tha t  the mos t s ign i f ican t publ i c  health r is k s  
assoc iated w i th inact ive ta i l ings were posed by exposure t o  people l iv ing and 
wor k ing in s tr uctures con taminated by r eloc a ted ta i l i ngs . EPA fur ther 
concluded that the po ten t i a l  for con tamina t ion of  ground water and s u r face 
water should be eval uated on a s i te-speci f i c  bas i s . 

The EPA s tandards are d iscussed in the fol lowing paragraphs and ar e 
s ummar i z ed in Table 3-1 . 

Long-term s ta b i l i ty 

I s ol a t ion and s tab i l i z a tion of ta i l ings in order to pr even t misuse by man 
and d isper sal by na tural forces is the pr imary obj e c t ive of the EPA 
s tandar ds . Accor d i ngly , long-term stab i l i ty was emphas i zed in the developmen t 
and promulga t i on of the s tandar ds . Th is is cons i s ten t wi th the gu idance 
provided by the leg i s l a t ive h i s tory of UMTRCA , wh ich stresses the impor tance 
of avo id ing r emed ial a c t ions wh ich would be e f fec t ive only for a shor t per iod 
of  t i me and wh ich would r equ i r e  futu r e  Cong r e s s ional con s id e r a t ion . 
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PART 192 - HEALTH AND E N V I RONME NTAL PROTECT I ON STANDARDS FOR URAN I UM M I LL T A I L I NGS 

SUBPART A - Standards for t he Control of Res i d ual Radi oact i ve Mater i al s  from I n ac t i ve Proces s i ng S i tes 

192 . 02 Standards 

Control shal l be des i gned to: 

(a) Be effect i ve for up to one thous and years ,  to the extent reasonably achi evable,  an d ,  i n  
any case, f or at l east 200 year s ,  and , 

( b )  Prov i de reas onab l e  assurance t h at releases of radon-222 from res i d u a l  r ad i oact i ve 
aater i al to t he at.asphere wi l l  not : 

( 1 )  E xceed an average rel ease rate of 20 pi cocuri es per square meter per s ec ond, or 
( 2 )  I ncrease the an nual average concentrat i o n  of r adon-222 in ai r at or above any 

l ocat i o n  out s i de the d i s posal s i te by .are than one-h al f pi cocur i e  per l i ter. 

SUBPART B - Standards for C l eanup of Land and B u i l d i n gs Cont ami nated wi th Res i d u a l  Radi oact i v e Mater i al s  
from I n act i ve Uran i um Proces s i n g  S i tes 

192 . 12 Standards 

Remedi al ac t i ons s h al l be conducted so as to prov i de reasonab l e  assurance that, as a res u l t  
of res i dual r ad i oact i v e  mater i a l s  from any des i g nated proces s i n g s i te :  

( a )  T h e  concentrat i o n  o f  r ad i  ulll-226 i n  l and averaged over any area o f  1 0 0  square llleter s 
sh a l l not exceed the background l evel by more t h an  -

( 1 )  5 pC i / g ,  averaged over t he f i rst 15 em of so l 1  be l ow t he s ur f ac e ,  and 
( 2 )  15 pC i / g ,  averaged over 1 5  err. t h i ck l ayers of so l 1  .are t han 1 5  em be l ow the 

surf ac e .  

( b )  I n  any occup i ed o r  h abi t ab l e  bu i l d i ng -

( 1 )  The ob ject i ve of remed i a l act ion shal l be ,  and reasona b l e  effort s h al l be made to 
ach i eve, an an nual average (or eq u i v a l ent ) radon decay product concentrat i o n  
( i nc l ud i n g  background ) n o t  t o  exceed 0. 02 WI.. I n  any case, t he radon decay pr oduct 
concent r at i on ( i nc l ud i n g  bac k gr oun d )  s h al l not exceed 0 . 03 Ill , and 

( 2 )  The l evel of gama r ad i at i on s h al l not exceed t he background l evel by GlOre t han 20 
mi croroentgens per hour . 

SUBPART C - I mp l ementat i on (conden s ed ) 

192 . 2 0  

192 . 2 1  

192 . 2 2  

G u i dance f o r  I mpl ement at i on 

Remedi al act i o n  wi l l  be performed w i t h  the ·concurrence of the Nucl ear Regul atory Commi ss i on 
and t he fu l l  part i c i pat ion of any s t ate that pays part of t he cos t ·  an d i n  consu l t at i on as 
appropr i ate w i t h  other government agenci es and affected I n d i an t r i bes . 

Cr i ter i a  for Applyi ng Suppl emental Standards 

The i lllP l ement i ng agen c i es may app l y  s t andards i n  l i eu  of t he s t andards of Subparts A or B i f  
cer tai n c i rcu�tances ex i s t ,  a s  def i ned i n  192 . 2 1 .  

Supplemental Standards 

"Federal agenci es i lllP l ement i ng Subparts A and B I114Y in l i eu  t hereof proceed pursuant to t h i s  
sect ion w i t h  respect to gener i c  o r  i ndi v i dual s i tu at i ons lleet i n g  t he e l i g i b i l i ty requi rements 
of 192 . 2 1 . "  

( a )  " • • •  t he i mp l emen t i ng agencies Shal l sel ect an d  perforlll remedi a l  ac t i ons t h at cOllIe as 
cl ose to lleet i ng t he otherw i s e  appl i cab l e  s t andards as is reasonab l e  under the 
ci rcums tances . "  

( b )  " • • •  remedi al act ions shal l ,  i n  addi t i o n  t o  s at i sfyi ng t he s t andards of Subparts A and 
B ,  reduce other res idual  rad i oact i v i ty to l evel s t hat are as low as i s  reasonab l y  
aC h i evabl e . "  

(c ) ·The i mp l ement i ng agenc i es 1liiy luke gener a l  determ i nat i o n s  concer n i n g  remedi a l  act i on s  
under thi s Sect ion t hat wi l l  app l y  to al l l ocat i ons w i t h  s pec i f ied c h aracter i s t i c s ,  or 
they lIIay make a determ i nat i o n  for a s pec i f i c  l ocat i o n .  When remedi a l  act i ons are 
proposed under t h i s  Sect i o n  fQr a spec i f i c  l ocat i on,  the Department of Ener gy  s h al l 
i nform any pr i vat e  owners and occupants of t he af fected l ocat ion and sol i c i t  t hei r 
comment s .  The Departlllent of Energy s h al l provi de any such comment s to t he other 
i mp l ement i ng agen c i es [ an d ]  s h a l l a l s o  per i od i cal l y  i nform t he E n v i ronmental Protec t i on 
Agency of bo t h  general and i ndi v i du a l  determ i nat ions under t he pr ov i s i ons of t h i s  
sect i on . "  

Ref : Federal Regi ster ,  Vol ume 48 ,  No . 3 ,  January 5 ,  1 983, 4 0  CF R  Part 192 . 

TABLE 3- 1 EPA STANDARDS 
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Th e EPA s tandard-sett ing process d i s t ingu i shed "pass ive con tr ol s , "  such 
as th ick ear then and rock covers from "act ive controls"  such as semi -per manent 
cover s ,  fences , war n i ng s igns , and r es tr ict ions on land use . Ac t ive con trols 
could be expec ted to need fr equent r eplacemen t  or o ther ma j or r epa i r s  
r eq u i r ing the appropr i a t ion and expend i tu r e  o f  public funds . In setting the 
s tandar ds , EPA called for des igns wh i ch r e ly pr i mar i ly on pas s ive controls . 

Th e s tandards a r e  fr amed a s  a longev i ty r equ i r ement wh ich recog n i zes the 
d i f f iculty in  pred ict ing very long-term per formance wi th a very h igh degree o f  
conf idence . In e s tabl ish i ng the longev i ty r equ i r emen t ,  EPA concluded tha t  
e x i s t ing k nowledge permi ts the d e s i gn of  control sys tems tha t  h ave a good 
expecta t ion of las t i ng at l eas t 1 0 0 0  yea r s . The r e for e ,  a des ign ob j ect ive of  
10 0 0  years  was  es tab l i shed to be s a t i s f ied whenever r ea sonably ach i evable , but  
i n  any case w i th a min imum per formance pe r iod of 200  year s .  

The s tandards r ecogn i ze the need for i n s t i tut ional controls such a s  
c u s tod i a l  ma i n tenance , mon i tor ing , and con t i ngency r esponse measures . In its  
preamble to the stand ards , EPA calls for such con trols to be prov ided as an 
e s s en t i a l  bac k up to the pr imary pass ive con tr ols . 

Radon emi s s ions control 

E PA iden t i f i ed a r ed uct ion of r adon emi s s ions f r om ta i l ing s  pi les a s  the 
second ob j ect ive in  i ts s tandards for the con trol o f  ta i l ings .  In developing 
the s tandards , it con s i der ed sever a l  alter n a t ive approaches and selec ted an 
emi ss ion l i m i ta t ion as the pr i mary form o f  the s tandard . I n  add i t ion , i t  
e s tabl ished a n  equ ivalen t concentrat ion l im i t  as a n  alternat ive form o f  the 
s tandard for use in cases whe r e  the DOE determined tha t  the a l ternat ive was 
appropr i a te . 

I n  es tab l i s h i ng the emi s s ion l im i ta t ion for ta i l ings p i l es , EPA sough t to 
r educe both the maximum r i sk to i nd ividuals l iv ing very near to the s i tes  and 
the r i sk to the popu lat ion as a whol e . Wi th rega r d  to i nd i v iduals very near 
d i sposal s i tes , EPA e s t imates that exposure to r adon emi s s ions w i l l  be r educed 
by mor e  than 96 percent . The radon s tandard of  2 0  pC i/m 2s ec on the d isposa l 
s i te or 0 . 5  pC i/l outs ide the d i sposal s i te will  l imi t the incr ease in r adon 
concen t r a t ion attr ibutable to a p i le to a sma l l  incr ease above the backg round 
r adon level near the d i sposal s i te .  Both standards a r e  des ign s tandards w i th 
compl iance to be determined on the bas i s  of pred icted r a ther than measur ed 
emi s s ion r a te s  and concent r ations . EPA s tates tha t  "post-r eme d i a t ion 
mon i tor ing w i l l  not be r eq u i r ed to show compl i ance , but may serve a useful 
r ol e  in  dete r m i n i ng whether the an t i c i pa ted pe r formance of  the con trol sys tem 
is ach i eved . "  

In establ i sh ing the r adon s tandard , EPA determined that the emi ss ion 
l imi tat ion could be ach i eved by well-de s igned th ick ear then cove r s  and tha t  
such control techn iques wou ld b e  compa tible w i th those r eq u i r ed to meet the 
longev i ty s tandard . 

wa ter-qu a l i ty protec t ion 

EPA reviewed ava i l ab l e  water-qua l i ty data at  inactive ta i l ings s ites and 
determi ned tha t  ther e was l i ttle ev idence of  r ecen t movement of contam inan t s  
i nto ground water . They a lso determined that any degr adat ion o f  ground-water 
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q ua l i ty should be evaluated in the context of poten t i a l  bene f i c i a l  uses of the 
g round water as determ ined by background water qual i ty and the ava i l able 
quan t i ty o f  ground water . 

Rather than estab l i sh spec i f ic nume r ical  l im i t a t ions for con taminant 
d ischarges or  g round-wa ter qual i ty ,  EPA deter mined tha t  the mos t  appropr iate 
course of  a c t ion would be to r equ i r e  s i te-spe c i f ic analyses of poten t i a l  
future con tam i nant d ischarge and case-by-case eva l u a t ion of  the s ig n i f ic ance 
of  s uch a d i scharge . The implemen t a t ion gu idel ines for the EPA s tandards call  
for adequate hydrolog ic and geochemical surveys at  each s i t e  as a bas is for 
determin ing whe ther spec i f ic  water-produc ing measures should be appl ied . 

Spec i f ic s i te assessments mus t include mon i tor ing progr ams s u f f i c ient to 
e s tabl ish backg round ground-water qual i ty thr ough one or mor e  upgr ad ient  wel l s  
and to iden t i fy the present movemen t and extent of  con taminant plumes assoc i
a ted w i th the ta i l ings pi les . They fur ther ca l l  for j udgements of  the need 
for r e s tor a t ion or pr even t ion , or both , to be gu ided by EPA ' s  haz ar dous was te 
management sys tem and r elevant s ta te and Fede r a l  wate r -qual i ty cr iter ia . De
c i s ions on spec i f ic a c t ions to protec t or r e s tore water qua l i ty are to be 
g u ided by s uch fac tors as the techn ica l feas i b i l i ty of improving the aqu i fer , 
the cos t of appl icable r e s torat ive or protec t ive prog rams , the pr esen t and 
futur e value of  the aqu i fer as a wa ter source , the ava i l ab i l i ty of a lternat ive 
water s uppl ies , and the degree to wh ich human exposure i s  l ikely to occur . 

UMTRCA requ ires tha t  the s tandards promulgated by EPA " • • •  to the 
max imum extent pr act icable , be cons i s tent w i th the r equ i r ements of the Sol id 
was te D i sposal Act ,  as amended . "  In setting the s tandard , EPA determined that 
the sta tutory r equ ir ement for NRC to concur w i th the select ion and per formance 
of r eme d i a l  act ions and to issue l icenses encompass ing "mon i tor ing , 
ma intenance , or emergency measures necessary to protect pub l ic hea l th and 
s a fe ty "  wer e  con s i s tent w i th the EPA regu l a t ions implement ing the Sol id was te 
D isposal Act ( 4 7  FR 3 22 7 4 , July 2 6 , 1 9 8 2 ) . Accord ingly , EPA e s t ab l i shed the 
implementat ion procedur es r equ i r ing case-by-c a s e  evaluat ions of e x i s t i ng and 
poten t i al con taminat ion a t  s i tes . Dec i s ions regard ing mon i tor ing or r emed i a l  
act ions w i l l  b e  gu ided b y  r elevant con s i der a t ions in t h e  haz ardous was te 
management sys tems . 

Cl eanup o f  l ands and build ings 

The EPA evaluated the r i sk as soc i ated w i th the d ispe r s a l  of  t a i l i ngs off 
the s i te and concluded that the pr incipa l  r isk to man is the exposure to r adon 
daughter products ins i de bu i ldings . EPA ther e fore s ta ted tha t the obj ec t ive 
of  the cleanup of ta i l ings from around e x i s t ing s t r uc tures is to ach ieve an 
indoor r adon daugh ter conce n t r a t ion ( ROC )  of less than 0 . 0 2  WL . For open 
l ands , the purpose of r emov ing the con taminat ion is to r emove the potent i a l  
for excess ive indoor radon daughter conce n tr a t ions th a t  migh t ar ise  from new 
cons truc t i on on con tam i na ted land . The 5 pC i/g and 1 5  pC i/g Ra-2 2 6  concentra
t ion l im i ts for 15-cm sur face and subsur face laye r s  wer e  cons ide r ed adequate 
to l im i t  indoor ROCs to below 0 . 0 2  WL . A secondary concern was to l im i t  
exposure t o  people from gamma r ad i a t ion . 

Standards s ta te that r e s idual rad ioac t ive ma ter ials should be r emoved 
f r om b u i ld ings exceed ing 0 . 0 3  WL . In ca ses where levels a r e  be tween � . 0 2  and 
0 . 0 3 WL , the use of sealan ts , f il tr a t ion dev ices , or ven t i la t ion devices i s  
encour aged to avo id the exce s s ive cos ts o f  add i t ional r emova l  of  contaminated 
mater ial to mee t  the ob j ec t ive of  0 . 0 2  WL . 
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3 . 1 . 2  NRC concur r ence 

Th e DOE w i l l  select and execute a pl an of  r emed i a l  action that w i l l  
sa t i s fy the EPA s tandar d s .  In con for mance wi th the UMTRCA , the r eq u i r ed NRC 
concu r r ence in proposed r emed i a l  ac t ions wi l l  be for the pur pose of  ensur ing 
compl i ance w i th th ese s tandards . 

The NRC is r equ i red by the UMTRCA to l icense the final  ta i l ings-d i sposa l 
s i tes fol lowing comple t ion of  the r emed ial ac t ion . Sect ion 10 4 ( f )  ( 2 ) of  the 
a c t  s tates that "upon comple t ion of the r emed i a l  ac t ion prog r am • • • such 
prope r ty and m i nerals sha l l  be ma inta ined pur suan t to a l i cense i s sued by th e 
Comm i s s ion ( the  NRC ) in  such manner as w i l l  protect the pub l i c  health , safe ty ,  
and the env i r onmen t .  The Comm i s s ion may • • • r equ i r e  the Sec r e tary (of  the 
DOE ) or o ther Fede r a l  agency having cus tody of s uch prope r ty and miner a l s  to 
under take such mon i tor ing , ma in tenance , and eme rgency measures as necessary to 
pro tec t publ ic hea l th and safe ty and other act ions as th e Comm i s s ion deems 
necessary • • • •  " 

3 . 2  DESCRI PT ION OF THE ALTERNATIVES 

The r ema ln lng sec t ions of th i s  chapter descr ibe the a l terna t ive remed i a l  
a c t i on s  for el iminat ing the poten t i a l  hazards assoc i ated w i th the inact ive 
Vi tro s i te .  The desc r i p t ions of  these a l terna t ives are fol lowed by a 
compa r a t ive summary of the env i ronme n ta l  impac ts that would be assoc i a ted w i th 
the a l terna t ives . 

3 . 2 . 1  Background 

The Vi tro s i te ( Figures 3-1 and 3-2 )  encompasses an area of  about 1 2 8  
acres and i s  located 4 m i l e s  south-sou thwe s t  of  the center of  S a l t  Lake C ity , 
a t  the northeas t  corner of the s t r ee t  inter sec t ion of 3 3 0 0  Sou th and 9 0 0  
Wes t .  
plant 
s i te . 

The Cen t r a l  Val ley Wa ter Rec lamat ion Fac i l i ty ( CVWRF ) sewage-trea tment 
i s  located on adj ace n t  prope r ty nor th of  the cen t r a l  por t ion o f  the 

The e n t i r e  s i te is presen tly owned by the CVWRF Board . 

Th e s i te i s  bounded on the nor th by the CVWRF and the channe l  of  Mi l l  
Creek , on the e a s t  by the tracks o f  the Denver and R io Gr ande Wes tern 
Ra i l road , on the south by 3300  South Street and on the wes t  by 900  Wes t  
S tree t .  A 5 . 4-acre indus tr i a l  area occupies a 2 2 5- foot wide s tr ip adj acen t t o  
the we s t  edge of  the south hal f of the s i te facing 9 0 0  Wes t  Stree t .  Another 
ind u s tr i a l  fac i l i ty is s i tuated adj acent to the sou theast corner of the s i te .  
Th e near e s t  res idence s to th e Vi tro s i te a r e  about 3 0 0  fee t  away from its  
sou thwe s tern corner , across 3300  Sou th Stree t .  

The s i te can be r ough ly d i v ided i n to four areas : the for me r  mi l l  and ore 
s torage area , and three former ta i l ings s torage areas labe led " nor thwes t , "  
"southwe s t , "  and " sou thea s t "  on F i g u r e  3- 2 .  � e  southwe s t  and southeast 
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ta il ings areas are sepa r a ted by the Sou th Vi tro D i tch , wh ich is par t  of a 
storm-sewer sys tem that gather s sur face water from areas south o f  the s i te . 
The nor thwest and southwe s t  t a i l ings areas ar e separ ated by the Vi tro Was te 
D i tch , wh ich c a r r i e s  treated wa ter from the CVWRF . The eastern por t ion of the 
Vi tro s i te was used for the ore process ing m i l l , or e sto r age , and 
t r anspor ta t ion fac i l i t ies . The bu i ld ings were r emoved , but var ious 
founda t ions and concrete suppor ts wer e  le ft  in place or wer e  bur ied at the 
s i te .  Th i s  por t ion of the s i te r ema ins at  approximately na tural g round 
s ur face level . The rema i n ing s t r uc t u r es incl ude a wa ter tower and r a i lroad 
t r acks . 

s ince 19 7 0 , a f ter mi l l i ng ope r a t ions at  the Vi tro s i te were terminated , 
the sur face of the s i te has been a l tered cons ide rably in several  places . I n  
the nor thwes t ta i l ings area , approximately 1 3  ac res a r e  covered w i th sludge 
from the CVWRF sewage-treatment plan t . The nor thern half of the sou thwe s t  
t a i l ings area conta ins a n  excava t i on approxima tely 10 feet deep and 6 0 0  feet 
long in the eas t-west d i rect ion . Excavated ma t e r i a l  on the order of 2 0  fee t 
in  he igh t l ies to the nor th and to the south of the excav a t ion . Sma l l  amounts 
of debr is and concr e te r ubble are sca t tered across the sou thwes t and southeast 
t a i l ings areas . 

At  presen t ,  off-s i te prope r ty cleanup projects are br ing i ng con taminated 
mater ial onto the southeast ta i l ings and s toc k p i l ing i t  in a fenced low- ly ing 
area . Some of the impor ted mater i a l  is conc r e te rubble , but mos t  of i t  i s  
sandy t a i l ings tha t  were or ig ina l ly taken from the s i te for u s e  as f i l l .  A 
r ecently-con s t r uc ted sys tem of un l ined sludge ponds in  the nor th por t ion of 
the southeast ta i l ings area is c u r r ently accumul a t ing s ludge from the CVWRF 
plan t . 

Es t imates of the contaminated ma ter i a l s  th at  are involved i n  the r eme d i a l  
act ion are summar i zed in  Table 3- 2 .  

Table 3- 2 .  Con taminated ma ter ials on Vi tro s i te 

Ma ter i a l  Volume ( c ub ic yar d s )  

Ta i l ings and other 
con tam i nated mate r ials 

Rubble 
Of f-s i te w i ndblown 
Off-s i te o ther than windblown 

TOTAL 

- 3 2-

2 , 2 20 , 0 0 0  

8 0 , 0 0 0  
50 , 0 0 0  

1 0 0 , 0 0 0  
2 , 4 5 0 , 0 0 0  



There are two bas ic  s t r a teg ies ava i lable for car ry ing out the r emed i a l  
act ions at  t h e  Vi tro s i te : the f i r s t s t r a tegy is to s tab i l i z e  the ta i l i ngs 
and o ther con tamina ted ma ter ials a t  the Vi tro site;  the  second s t r a tegy i s  to  
t r an spor t the ma te r ials to  a new d i sposal s i te and decon taminate the Vi t ro 
s i te ( DOE ,  1 9 8 2a ) . 

The pr imary d i f ference between a s i te th a t  has been decon tamina ted and 
one that con ta ins s tab i l i zed , rad ioac t ively contami na ted ma ter i a l  is that a 
decon tamina ted s i te w i l l  conta in no ma te r i a l  above the EPA s tandards and w i l l  
b e  ava i l able for unres tr icted use . A s t ab i l i z ed s i te w i ll mee t the EPA 
s tandards but w i l l  s t i l l  con ta in  the r ad ioac t ive ma ter ial  and , ther e for e ,  mus t 
r ema in und i s t urbed to protect the con ta inmen t . Thus , i ts future use w i l l  be 
permanently r es tr icted . 

Th r ee a l ter na t ive act ions have been spec i f i c a l ly developed for dea l ing 
w i th the ta i l ings and other con tami na ted ma ter ials at the Vi tro s i te . Th ese 
a lternat ives ar e :  

o Al ternat ive 1 

o Al ter native 2 

o Alternat ive 3 

No act ion . 

Stab i l i zat ion of a l l  mate r i a l  on the Vi tro s i te . 

Decon tamina t ion of  the Vi tro s i te and tr ansfer o f  a l l  
contami na ted ma ter i a l  to a new d i sposal s i te ( i . e . , 
South Cl ive s i te )  loca ted 1 m i le south of Cl ive , 
Tooele County , Utah . 

Th ese three alternat ives a r e  be l ieved to span the spect r um o f  r easonable 
alternat ives for the remedial  a c t ion . Other al terna t ives were iden t i f i ed bu t 
eventually el iminated from fur ther con s i de r a t ion as r easonable a l ternat ives in  
th is E I S ; these cons ider ed-bu t-r e j ec ted a l terna t ives are br ie f ly d i sc ussed in  
Sect ion 3 . 2 . 5 ,  a nd in  mor e  deta i l  in Appendix C .  

3 . 2 . 2  Alternat ive 1 - - no act ion 

Th i s  a l ternat ive wou ld enta i l  leav i ng the Vi tro s i te in i ts pr esent 
cond i t ion and under the control of i ts pr esent owners , the CVWRF Board . 

3 . 2 . 3  Al ter na t ive 2 -- stab i l i z a t ion on the Vi tro s i te 

In  th i s  a l ter nat ive , a l l  ta i l ings and con tamina ted ma ter i a l s  would be 
stab i l i zed on a 5 3-acr e  area at the Vi tro s i te ( Figure 3- 3 ) . The loca t ion o f  
th is area was chosen to m i n imi ze inter ference w i th the ongo ing expan s ion of 
the CVWRF was te-tr ea tment plant s i te and to r e lease the maximum amoun t o f  land 
for unrestr icted use . 

B e fore s ta b i l i z a t ion of wastes could beg i n , the requ i r ed 5 3  acres of  the 
s i te would be acqu ired by the S tate of Utah and per miss ion to c lean up the 
r ema inder of the l 2 8-a c r e  tr act would be ob tained f r om the CVWRF Board . Th e 
ma ter i a ls obt a ined in  the c leanup o f  v i c i n i ty prope r t ies  wou ld be depos i ted on 
the Vi tro s i te ,  to be later stab i l i zed w i th the on-s i t e  ma ter ials . 
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Con s t r uc t ion a t  the s i te would beg in  wi th s i te pr epa r a t ion , inc l ud ing the 
following ac t iv i ties : 

1 .  Pr epa r at ion of  the s tag ing a r ea . 
2 .  Clear ing o f  trees and br ush . 
3 .  In stallat ion of  the con s tr uc t ion storm dr a inage sys tem . 
4 .  Excava t ion o f  the sed imentat ion bas ins . 
5 .  In s ta l la t ion o f  a was te-wa ter tr eatmen t sys tem . 

These ac t iv i t ies are descr ibed in d e ta i l  in Append ix A .  

A f ter s i te prepa r a t ion , the fol lowing con s tr uc t ion ac t i v i t i e s  would 
proceed sequen t i ally . 

1 .  Demol i t ion o f  found a t ions and r ubble . 
2 .  Excava t ion o f  ta i l ings and con tamina ted ma ter i a l s . 
3 .  Pr e load ing to r educe r i s k  fr om exce ss ive d i f fe r en t i a l  s e t tl emen t  ( see 

foo tnote to Table 1-1 ) . 
4 .  Pl acemen t of a l iner sys tem in the embankment area . 
5 .  Placemen t of  ta i l ings and contamina ted ma te r ials in  the embankmen t 

area . 
6 .  Pl acement of  a cover sys tem over the ta i l ings and other con taminated 

ma ter ials . 
7 .  Pl aceme n t  of f i ll to restore decontaminated areas to natur a l  gr ade . 
8 .  Reveg e t a t ion o f  r e s tored areas . 

Each of  these ac t i v i t ies  are descr ibed in  de ta i l  in Append ix A ,  and are 
br ie f ly desc r ibed in the fol lowing parag r aphs . 

Demo l i t ion 

Rubble , founda t i ons , and the abandoned r a i l  spur would be r educed in s i ze 
and incorpora ted i n to the embankment . These ma ter i a l s  wou ld be placed in the 
lower por t ions of  the embankmen t ,  above the pos t-r emed i a l  ac t i on ground-water 
leve l , in such a manner a s  to e l iminate vo ids and to pr even t settlemen t .  
B u i ld i ng founda t i on s  in  the embankme n t  area wh ich would not in ter fere w i th the 
con s t r uc t ion or integr i ty of the embankment would be l e f t  in place . 

Th e water tower woul d  be d i sman tled , decon tamina ted i f  necessar y , and 
d i sposed o f  in  a pub l i c  l and f i l l  or sold as scrap . 

Excavat i on o f  t a i l ings and con tamina ted ma ter i a l s  

Ta i l ings would be dewatered . Th is wou ld be accompl i shed in  laye r s  by 
scrap ing , trench ing and dry ing , excava ting the dewa tered ma ter i a l  unt i l  a new 
l evel i s  r eached wh ich i s  too we t for hand l ing , and r epea t ing the pr ocess . 
Excava t ion could a l ternate be tween sec t ions o f  the s i te to a llow for the 
d r y i ng pr ocess . Under lying con taminated cl ayey so i l s  may not h ave s u f f i c i en t  
s tr eng th to suppor t scr aper s .  These ma ter ials , as wel l  as one foot o f  the 
t a i l ings above them , could be excava ted w i th backhoes . 

- 3 5 -



E x c a v a t ion i n  the a r e a s  to be r e s to r ed would be to the 1 5  pC i /g ( Ra- 2 2 6 )  
l i m i t .  Th i s  i s  e s t ima ted to be two f e e t  be low the ta i l i n g s/na tu r a l  so i l  

i n te r f a ce . Ta b l e  3 - 3  shows the vol umes and types o f  e x c av a t i on s . 

Dewa te r i n g  wa ter wou l d be pumped f r om the e xcav a t ion t r enche s and d r a i n e d  
to the sed imenta t i on ba s i n s  for t r e a tmen t pr ior t o  d i s c h a r g e . 

P r e load i n g  ( see note to Tab le 1 - 1 )  

A f t e r  e x c a v a t ion and s toc k p i l i n g  o f  t a i l i n g s  and con tam i n a te d  m a t e r i a l s , 

3 , 0 0 0 , 0 0 0  cy of noncon tam i na ted ma t e r i a l  wou l d be t r uc k ed i n  to cove r the 5 3 -
a c r e  d i s po s a l  s i te w i th f i l l  for pr e load i ng . Th e p r e load wou l d  s ta y  i n  p l ace 

for app r ox i ma t e l y  2 . 5  year s ( de t e r m i n a t ion of the t i me wou l d be based on f i e l d  
m e a s u r eme n t s  o f  s e t t l eme n t  t o  d e t e r m i ne t h e  amoun t a n d  r a te o f  s e t t l em e n t ) .  

Once s e t t l emen t  h a s  s l owed and the amo u n t  o f  s e t t l em e n t  tha t wou ld t a k e  p l ac e  
d u e  t o  t h e  con s tr u c t i on of t h e  emb a n k me n t  h a s  t a k e n  p l ace , 2 , 0 0 0 , 0 0 0  cy of the 

pr e load ma t e r i a l  wou l d  b e  h a u l ed away for d i sposal . The r ema i n i n g  ma ter i a l  
wou ld b e  u s e d  i n  the con s t r uc t i on o f  t h e  l i n e r  sys tem and for f i l l  a r ound the 

s i te . 

L i n e r  sys te m  pl acemen t 

Th e l i n e r  sys tem wou ld be p l aced as the emb a n k me n t  a r e a  t a i l i n g s  and 

con tam i na ted ma t e r i a l s  are e xc av a ted . The s y s tem wou ld cons i s t  o f  a compac t e d  
s ubbase o f  s u f f i c i en t  th i c k n e s s  t o  be above t h e  po s t- r emed i a l  ac t ion 

g r ound -wa ter e l eva t ion , a thr e e - foo t g r a n u l a r  ca p i l l a r y  b r e a k  l ay e r  b a s e , and 

two feet o f  compacted , f i ne-g r a i ned s o i l  under the emb a n k me n t  a r e a . A f l e e t  

o f  3 5  t r u ck s  that con t a i n  abou t 1 8 . 5  cy , mak i n g  5 t r i ps per day , cou l d  h a u l  i n  

the r eq u i r e d  2 2 0 , 0 0 0  c u b i c  ya r d s  o f  s ub b a s e  ma ter i a l , 3 0 0 , 0 0 0  c u b i c  y a r d s  o f  

g r an u l ar b a se m a t e r i a l , a n d  1 9 0 , 0 0 0  c u b i c  y a r d s  o f  l i n e r  ma t e r i a l  i n  2 2 0  d a y s  
( Ta b le 3 - 3 ) . 

P l aceme n t  of t a i l i ng s  a n d  o th e r  con tam i n a te d  ma ter i a l s 

Ta i l i n g s  and oth e r  con tam i n a ted ma ter i a l s  wou l d  be p l aced i n  con t r o l l ed 

l i f t s  in the emb a n k me n t  a r e a . Ta i l i n g s  s a n d s  and s l i me s  wou ld be m i xe d  d u r i n g  

pl aceme n t  a n d  compacted t o  f o r m  a de n s e , s t a b l e  ma t e r i a l . For purposes of 

r educ i n g  r adon e m i s s i on s  and p r ov i d i n g  a n  upper cap i l l a r y  b r e a k , sandy 
t a i l i n g s  wou l d be ide n t i f i ed a n d  i ncorpo r a te d  i n to the uppe r po r t i o n  o f  the 

emb a n k me n t .  The p u r pose of the upper cap i l l a r y  b r e a k  wou l d  b e  to l i m i t  or 
e l i m i na te upw a r d  m i g r a t ion of mo i s t u r e - t r a n s po r ted con tam i n a n t s . Th e bene f i t s 

of p lac emen t of s andy ta i l i n g s  i n  the upper po r t ion o f  the emb a n k me n t  wou l d  
o u twe i g h  the d i sadvantage o f  t h e  s l i g h t  i n c r e a s e  of n e t  i n f i l t r a t i on i n to the 

ta i l i ng s .  

P l aceme n t  o f  cover sys tem 

Th e cov e r  wou ld be con s tr ucted o f  two bas i c  l aye r s :  a lower compa c t e d  
e a r then laye r t o  ac t a s  a r adon and wa t e r  i n f i l tr a t i on b a r r i e r  and a n  upp e r  
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p i t  r un roc k layer for s u r face s ta b i l i ty .  A typ i c a l  sec t ion t h r o u g h  t h e  

emba n k me n t  i s  shown i n  F i g u r e  3 - 4 . A f l ee t  o f  3 5  t r uc k s  ( 1 8 . 5 cy capac i ty )  
mak i ng 5 t r i p s  per day , wou ld h a u l  i n  the r eq u i r ed 2 9 0 , 0 0 0  c u b i c  yar d s  o f  
r adon b a r r i e r  m a te r i a l  and 1 5 5 , 0 0 0 c u b ic y a r d s  o f  p i t  r un r oc k  i n  1 4 0  days 

( Ta b le 3 - 3 ) . The cov e r  ma t e r i a l s  wou ld be d umped f r om the tr uc k s ,  spread w i th 
d o z e r s ,  and compa c te d . 

P l aceme n t  of r e s to r a t ion f i l l  

D u r i n g  the r e l oc a t i on o f  con t a m i n a ted ma t e r i a l  i n to th e ta i l i n g s  emb a n k 

ment , l a r ge por t i on s o f  the e x i s t i ng s i te wou ld b e  exc avated t o  be low g r ound 
l ev e l . Th e s e  a r ea s  wou ld be r e s t o r e d  w i th uncon tam i n a ted f i l l to the 

approx i m a te e l e v a t ion o f  the s u r r o u nd i n g  t e r r a i n  and con to u r ed to p r ov i d e  

s u r f a c e  d r a i n a g e . A f l e e t  o f  3 5  t r u c k s  w i th 1 8 . 5  c y  c a pac i ty t r a i l e r s ,  ma k i ng 
5 t r ips per day , wou ld haul i n  the r e q u i r ed 7 1 0 , 0 0 0  cubic y a r d s  o f  f i l l i n  2 2 0  

d ays ( T a b l e  3 - 3 ) . Th e f i l l  ma t e r i a l s  wo u ld b e  s p r e a d  w i th do z e r s  and 

compa c ted . 

Revege t a t ion 

All a r e a s  of the s i te d i s t u r bed by the r emed i a l  ac t ion e x c e p t  for the 

embankment cov e r  wou ld be pr e pa r ed and s e eded w i th n a t ive g r a s s e s . S i te 

p r e pa r a t i on r eq u i r eme n t s  (mu lch and fer t i l i z e r ) wou l d  be a s s e s s ed a f te r  the 
f i l l  ma t e r i a l  h a s  been a n a l y z e d  a s  a p l a n t  g r owth med i u m . 

3 . 2 . 4  A l t e r n a t i v e  3 pr e f e r r ed a l te r na t i ve - -d e con tami n a t ion of the Vi t r o  s i te 

and s ta b i l i z a t i on a t  the Sou t h  C l ive s i te 

I n  th i s  a l te r na t i v e , a l l  ta i l i n g s  and con t a m i n a t e d  ma ter i a l  wou l d  be 
t r a n s po r ted to the Sou th C l i v e  s i te ,  wh ich is loc a ted o n  a s e c t ion of s ta te 

l an d  a bou t 8 5  m i l e s  we s t  of S a l t  La k e  C i ty ( F i g u r e  3 - 5 ) . Th e r e , they wou l d  b e  

s t a b i l i z ed pa r t i a l ly b e low g r ad e  on a 5 5 -ac r e  a r e a  i n  t h e  nor the r n  pa r t  of t h e  

s ec t i on . Th e loca t i on of th i s  s i te wa s cho s e n  t o  a s s u r e  long- t e r m  i so l a t ion 

o f  the t a i l i ng s  wh i le t a k ing a d v a n t a g e  o f  ma j or t r a n s por t a t i o n  r ou t e s . 

Be for e s ta b i l i z a t i on of t h e  w a s t e  could beg i n , the 6 0  a c r e s  of the Sou th 

C l ive s i te wou ld be w i th d r awn f r om s ta te lands a nd pe r m i s s i on ob t a i ned f r om 

the CVWRF Boa r d  to c l e a n  up the l 2 8 -a c r e  Vi t r o  s i te .  Th e ma t e r i a l s  obta i n e d  

i n  t h e  c l e a n u p  o f  v i c i n i t y  pr oper t i e s  wou l d  b e  d e l i v e r ed t o  t h e  V i t r o  s i te f o r  

t r an s po r t a t ion t o  t h e  So u th C l ive s i te f o r  f i n a l  s ta b i l i z a t i on . 

Th e r e  a r e  two opt ions to th i s  6 l te r n a t i v e :  t r a n s por t of the t a i l i n g s  a n d  

c on t am i n a te d  ma te r i a l s  b y  t r a i n  o r  0y t r u c k . E a c h  opt i on i s  d i sc u s s ed 
sepa r a te ly a s  approp r i a t e . 
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Table 3-3 . Ma ter ial vo lumes - stabi l i za t ion on the Vi tro s i te 

I tem descr ipt ion 

Excavat ion 
Ex cavat ion of dry ta i l ing s  

( excavate w i t h  scraper ) 

Excavation of wet t a i l ing s  
( dewater and excavate w i th sc r ape r )  

Excavat ion o f  saturated con tamina ted ma ter i als 
( excavate with back hoe ) 

Rubble 

Other contaminants 

( P r e load Sytem) a 

L i ner Sys tem 

Subbase 
Base 
Liner 

Cover 

Radon bar r i er so i l  ( s i lty s and ) 
Eros ion bar r ier , d i tches and per ime ter road 
( p i t  r un roc k )  

Re s torat ion 

Select f i l l  

a See footnote to Ta ble 1-1 
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Qua n t i ty 
cubic yard s 

1 7 0 , 0 0 0  

1 , 3 8 0 , 0 0 0  

6 7 0 , 0 0 0  

8 0 , 0 0 0  

1 5 0 , 0 0 0  

(3 , 0 0 0 , 0 0 0 )  

2 2 0 , 0 0 0  
3 0 0 , 0 0 0  
1 9 0 , 0 0 0  

290 , 0 0 0  

1 5 5 , 0 0 0  

710 , 0 0 0  
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Co ns t r uc t ion \.,ro u l d  b e g i n  w i th s i te p r epa r a t ion a t  the V i t r o  a nd South 

C l i v e  s i t e s , i nc l ud i n g  the fol lowing a c t i v i t i e s  ( F i g u r e s  3 - 6  a n d  3- 7 ) : 

1 .  P r e pa r a t ion o f  a s ta g i n g  a r e a  a t  e ach s i t e .  

2 .  C l e a r ing o f  t r e e s  and b r ush . 

3. I n s t a l l a t i on o f  a con s t r u c t ion s to r m  d r a i n a g e  s y s te m . 

4 .  E x c av a t ion o f  the wa s t e-w a t e r  r e t e n t ion ba s i n s . 

5 .  I n s t a l l a t i o n  o f  a wa s t e-wa t e r  t r e a tment s y s tem a t  the Vi t r o  s i te .  

6 .  I r. s t a l l a t ion o f  a d ew a te r i n g  s y s t em a t  the Vi t r o  s i t e .  

The s e  ac t i v i t i e s  a r e  d e s c r i be d  i n  d e t a i l  in Append i x  A .  

A f t e r  s i t e prepa r a t i on ,  the fol low i n g  con s t r u c t ion ac t i v i t i e s  ( t r a i n  

t r a n spor t )  wo u ld p roceed seque n t i a l ly : 

1 .  Co n s t r uc t ion o f  a r a i l r oad loadout spur a t  Vi t r o  and the r a i l r oad 

spur and u n load ing f ac i l i t i e s  a t  the South C l i v e  s i te .  

2 .  Co n s t r uc t ion o f  a n  a c c e s s  r oad f r om 1 - 8 0  to the So u th C l ive s i t e .  

3. Demo l i t ion o f  f o u n d a t ion s and r ub bl e .  

4 .  E x c a v a t ion o f  the d i s po s a l  s i t e  and s toc k p i l i n g  o f  the so i l  for cov e r  

ma t e r  i a l . 

5 .  Exca v a t ion and load i n g  o f  t a i l i n g s  and o t h e r contam i na t ed m a t e r i a l s  

i n to t r a i n c a r s .  

6 .  Un load i n g  and p l a c eme n t  o f  the ta i l i n g s  and con tam i n a ted m a t e r i a l s  

i n to the So u t h  C l ive e mba n k me n t  a r ea . 

7 .  Pl a c e me n t  o f  a cov e r  s y s t e m  over the ta i l i ng s  and c o n t a m i n a ted 

ma te r i a l s . 

8 . Remov a l  o f  the r a i l r oad s p u r  and p l aceme n t  o f  f i l l a t  the Vi t r o  s i te 
to r e s to r e  decon t a m i n a ted a r e a s  to na t u r a l  g r ade . 

9 .  Reve g e t a t ion o f  r e s to r e d  a r e a s . 

1 0 .  Remov a l  o f  the r a i l r oad spu r and i n s t a l l a t ion o f  a p e r m a n e n t  f enc e 

a r ound the Sou th C l ive emba n kmen t .  

For the t r u c k  opt ion , the fol lowing ac t i v i t i e s  wou ld p r oceed sequen t i a l ly : 

1 .  Co n s t r uc t ion o f  h a u l  r oa d  f r om 1 - 8 0  to the South C l i ve s i te . 

2 .  Demo l i t ion o f  f o u n d a t ions and r u b b l e . 
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3 .  Excav a t ion of t h e  emb a n k me n t  a r ea and stoc k p i l i ng of cover ma t e r i a l  
a t  the Sou th C l iv e  s i te .  

4 .  Excav a t ion and load i ng o f  t a i l i n g s  and con t a m i n a te d  ma ter i a l s  i n to 

t r uc k s .  

5 .  Un load i ng and p l ac e me n t  o f  the ta i l i n g s  and con tam i n a ted ma t e r i a l s  

i n to the South C l ive emb a n kment a r e a . 

6 .  Pl aceme n t  o f  a cover s y s te m  ov e r  the ta i l i n g s  a nd con t a m i n a te d  

ma t e r ia l s .  

7 .  Placeme n t  of f i l l to r e s to r e decon t a m i n a te d  ar e a s  a t  t h e  Vi t r o  s i te 

to n a t u r a l  g r ad e .  

S .  Reve g e t a t i on o f  r e s to r ed a r ea s . 

9 .  I n s t a l l a t ion o f  a permanent fence ar ound t h e  Sou t h  C l iv e  d i s po s a l  

s i te . 

Th e ma j o r  ac t i v i t i es for each t r an s po r t a t i on opt ion ar e b r i e f ly d e s c r ibed 

i n  the fo l low ing p a r ag r aph s  and a r e  documented i n  d e ta i l  i n  Append i x  A .  

Co n s t r uc t ion of r a i l r oad spu r s  

For the t r a i n opt i o n , t a i l i ng s  and any con t a m i n a t e d  s u b so i l s  wou ld b e  

excava ted f r om a n  a r e a  3 , S O O  f e e t  long and 1 2 0  f e e t  w i d e  t o  accommoda t e  both 

t h e  r a i l r oad and load i ng a r e a s . Th e area wo u ld then be f i l le d  with c l ean 
s ub b a s e  m a t e r i a l  and the b a l l a s t ,  t i e s , a nd t r a c k s  i n s t a l le d . 

A r a i l r oa d  spur , 3 , S O O  f e e t  lon g  w i l l  be i n s t a l l e d , c u r v i ng a c r o s s  the 

s i te f rom the nor theas t c o r n e r  tow a r d  the s o u thwe s t  c o r n e r  of the Vi t r o  s i t e . 

Con c u r r e n t ly , a l 3 , S O O - foo t-l ong r a i l r oa d  s p u r  and r un - a r ound t r a c k  wou ld 

be c on s t r u c t ed sou th f rom the Un ion Pac i f ic ma i n l i n e  a long s id e  the Sou t h  C l iv e  

s i t e  a n d  end i n g  near the sou th edge o f  t h e  s i te .  S u bb a s e  wou ld b e  excavated 

f r om the land a long s id e  the t r ac k , compa c t ed , and t h e n  the b a l l a s t  t i e s  a n d  
r a i l s  i n s ta l le d . Add i t i on a l ly , a r o to-d u mper and a r o t a t i n g  s t a c k e r  wou ld b e  

i n s t a l led t o  u n load and s ta c k  the t a i l i ng s a nd con t am i n a te d  m a te r i a l s  f o r  

f i n a l  p l aceme n t . 

Con s t r uc t ion of h a u l  road to South C l ive s i te 

For the t r uc k  opt ion , the e x i s t i n g  acc e s s  f r om the Ar agon i t e  e x i t  f r om 

I - S O  to the Sou t h  C l iv e  s i t e  w i l l  n ee d  to be r e s u r f a c e d . Abo u t  seven m i le s  o f  

t h e  f r on t a g e  road w i l l  need to b e  upg r ad e d  t o  c a r r y  3 5 - ton load i ng ; a dd i t i on 

a l ly , 2 . 7  m i le s  of new , two - l a n e  g r a v e l  road w i l l  b e  c on s t r u c t ed f r om the 

f r on t a g e  r o ad to the So u th C l ive s i te .  

For the t r a i n opt ion , a v e h i c l e  acce s s  road ( 2 . 7  m i l e s , two- l a n e  g r ave l )  

w i l l b e  con s t r uc ted f r om the f r o n tage r oa d  to the s i te .  F r o n t a g e  r oa d  w i l l  

a l so b e  u pg r ad e d  and ma i n ta i n ed for l i g h t- d u ty t r a f f ic .  
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Demol i t ion 

Rubble , founda t ions , and the abandoned r a i l  spur would be r educed in s i ze 
and transpor ted by e i ther s ide-dump ra i l road cars or dump trucks  and 
i ncorpo r a ted into the embankment . Th ese ma te r ials  would be placed in the 
lower por t ions of the embankment in such a manner as to e l i m i na te voids and to 
prevent sett lemen t .  

Th e water tower would be d i smantled , decon taminated i f  necess ary , and 
d i sposed of in a pub l i c  land f i l l  or sold as scrap . 

Excava t ion of ta i l ing s  and con tamina ted ma ter ials  

Ta i l ings would be  dewa tered . Th i s  would be  accompl ished in layer s by 
scrap ing , trench ing and drying , excava t ing the d ewa tered ma ter ial unt i l  a new 
level is  r eached wh ich is  too wet for hand l i ng ,  and repea t ing th e proce ss . 
Excava t i on could al ternate be tween sec t ions of the s i te to al low for the 
d ry i ng proce s s .  I n  some a r eas , the unde r ly i ng con tamina ted cl ayey soi l s may 
not have s u f f i c ient s t r eng th to suppor t scrape r s .  These ma ter ials , as wel l as 
one foo t of the ta i l ings above them , could be excavated w i th backhoes . 

The excava ted ma ter ial would be loaded into e i ther the tra ins or tr uck s 
a nd tr anspor ted to the South Cl ive s i te .  Two un i t  tr a i n s , each of 5 4  car s ,  or 
7 7  trucks  are r equ i r ed to r elocate 5 , 4 0 0  tons of ta i l ings per day . 

Excav a t i on in the areas to be restored would be to the 1 5  pC i/g ( Ra- 2 2 6 )  
l im i t .  Th is  is  e s t i mated t o  be two fee t be low the ta i l ing s/na tural soi l 
i n ter face . Ta ble 3 - 4  shows the vol umes and types of excava t i on s .  

Dewa ter ing wa ter would be pumped from the excav a t i on tr enches and d r a ined 
to the sed imen tat ion bas ins  for trea tmen t pr ior to d i scharg e .  

Unload ing and placemen t of ta i l ings and other contam i na ted ma ter ial s 

For the t r a i n  opt ion , the un i t  t r a i n  w i l l  be pushed through a roto-d umpe r 
wh ich w i l l  un load th e cars into a conveyor lead i ng to a rotary stacker . 
Rubble w i l l  be unloaded f rom th e s ide d ump cars i n  an area j u st  to th e sou th 
of the roto-d umpe r .  Sc r aper s  or t r uc k s  w i l l  then be used to move the ta i l ings 
and con tamina ted ma ter ials  to the f inal loc at ion i n  the embankment .  If  the 
t r uc k  opt ion is se lec ted , th e ta i l i ng s  and contaminated ma ter i a l s  w i l l  be 
dumped d i r ec t ly in the embankment area to be spr ead by sc r aper s .  

Ta i l ings and oth er contamina ted ma ter i a l s  would be placed i n  con trolled 
l i f ts in the embankmen t area . Ta i l ings sand s and s l imes would be mixed d ur ing 
placemen t and compac ted to form a dense , stable ma ter ia l .  Fo r pu rpos es of 
r educ i ng radon em i s s i ons and prov id ing an upper cap i l lary break , sandy 
ta i l ings would be iden t i f ied and incorpora ted into the upper por t i on of the 
embank ment .  
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Table 3 - 4 .  Mater i a l  vo lumes - r e loca tion to Sou th Clive 

I tem desc r ipt ion 

Excavat ion 
Excav a t ion of  dry ta i l i ngs 

( excavate w i th sc r ape r )  

Excavation of  wet t a i l ings 
( dewa ter and excavate wi th scrape r )  

Excava t ion of  saturated contamina ted ma ter ials  
( excavate w i th backhoe ) 

Rubble 

O ther contami nan ts 

Cover 

Radon bar r ier soil ( s i l ty sand ) 
Eros ion bar r ier , d i tches and per i me ter road 
( p i t  r un roc k )  

Restor a t ion 

Select f i ll 

Placemen t of  cover system 

Qu ant i ty 
cubic yards 

1 70 , 0 0 0  

1 , 3 80 , 0 0 0  

6 70 , 0 0 0  

8 0 , 0 0 0  

1 5 0 , 0 0 0 

4 6 0 , 0 0 0  

2 0 2 , 0 0 0  

1 , 0 40 , 0 0 0  

Th e cover would b e  constr ucted o f  two bas ic layer s :  a lower compac ted 
ear then layer to ac t as a r adon and wa ter i n f i l t r a t ion ba r r ier and an upper 
p i t  r un roc k layer for sur face stab i l i ty . A typical sec t ion thr ough the 
embankment is shown in Figure 3- 8 .  

Th e so i l s  for the ear then layer wou ld be s toc k p i l ed dur ing excava t i on of 
the d i sposal area and would be placed in con trolled l i f ts w i th the comple t i on 
o f  each sect ion of the embankmen t .  Th e 4 6 0 , 0 0 0  cub ic yards o f  cover would be 
placed by scr apers and dozer s and compac ted . The 2 0 2 , 0 0 0  cubic yards for the 
2 -foot- t h ic k  pi t run roc k layer would be handled by three 2 0 . 5 ton trucks and 

tr a i ler r igs from a quar ry in the near by moun tains in 6 4 0  days , making 8 tr ips 
per day . 
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Pl acement of r e s to r a t ion f i l l  

Dur ing the r eloc a t i on of con taminated ma ter ial  to the Sou th Cl ive 
ta i l i ngs embankment , large por t ions of the ex i s t ing s i te wou ld be excava ted to 
be low g r ound leve l .  Th ese areas would be r e s tor ed w i th uncon tam i nated f i l l  to 
the approx ima te eleva t ion of the s u r r ound ing ter r a in and con tour ed to provide 
sur face dra inage . For the truck opt i on , a fleet of 19  trucks  and tra i le r s  
wou ld haul in the requ i r ed 1 , 0 4 0 , 0 0 0  c u  yds o f  f i l l ( Table 3- 4 )  by ma k i ng 5 
t r ips a day for 6 2 5  days . Th e tr a in opt ion would requ i r e  9 4 5 , 0 0 0  cu yds of 
f i l l  to be hauled in s i nce 9 5 , 0 0 0  cu yds would be placed d u r i ng the 
cons truct ion of the r a i lr oad spur . After the tr ack is r emoved , 17 trucks  
would be  r equ i r ed to  del iver th is  r educed vol ume mak i ng 5 tr ips per day for 
6 2 5 days . Th e f i l l  ma ter ial  would be spread w i th dozer s and compacted . 

At the Sou th Cl ive s i te ,  r es to r a t ion is  r equ i r ed for the t r a i n  opt ion to 
bac k f i l l  the roto-d umper and rotary stacker  area . Excess cover ma ter ial  tha t 
was excavated dur ing the embankment cons t r u c t ion w i l l  be spread in these areas  
w i th do zers and compac ted . Th e spur l ine would be r emoved and the R . O . W .  
gr aded to con form with the ad j acent land . 

Revege t a t i on 

A l l  d i stur bed areas of the Vi tro and Sou th Cl ive s i tes d i s tu r bed by 
remed ial  act ion , except for the emban kmen t  area , would be pr epared and seeded 
w i th nat ive g r asses . S i te prepa r a t ion requ i r ements (mulch and fer t i l i z e r )  
would b e  as ses sed a f ter the f i l l  ma ter ial has been ana lyzed as a plant g r owth 
med i um .  For the tr a in opt ion , the spur l i ne R . O . W .  from the Sou th Cl ive s i te 
to the ma inl i ne would also be r evegeta ted . 

3 . 2 . 5  Al ter n a t ives el iminated from fur ther cons iderat ion 

Fo ur classes of r emed i a l-ac t ion alte r na t i ves we re iden t i f i ed but 
el imina ted from fur ther cons ider a t ion as not r easonable for one or mor e  of  the 
fol lowing r easons : th e alternatives wer e  obv iously infer ior to the cons idered 
a l ternat ives i n  both the i r  cost e f fect iveness and env i r onmen tal bene f i t s ;  the 
a l ternat ives wer e  s u f f i c iently s imi lar to the cons idered a lter nat ives as to 
ma ke deta i led cons ider a t ion of them supe r f �uous ; the a l te r na t ives were 
con tr a r y  to the EPA s tandards or the NRC ' s  expr essed g u i de l in es for uran i um 
m i l l  ta i l ings d i sposal as these g u id e l i nes were under s tood i n  19 8 1 .  The s e  
cons ider ed-but- r e j ected a l ternat ives and reasons for the i r  r e j ec t Ion are  
d i sc ussed in the sec t i ons that  fol low and , in more d e ta i l ,  in Append i x  C .  

3 . 2 . 5 . 1 Stab i l i z at ion at other sta te-nominated loc a t ions 

The State of Utah nomina ted three areas for the lon g-term d i sposal o f  
t a i l ings and res i dues from the Vi tro s i te (VTSSC , 1 9 8 0 ) . One of  these areas 
was the Sou th Cl ive s i t e ;  the other two areas wer e the " g r ea t  depr e s s ion " 
loca ted a bout 8 mi les nor th of Cl ive , Utah , and a sec t i on of s tate land 
located appro x i mately 3 mi les we st  of Del le ( Tooele County ) , Utah ( see F i g u r e  
1- 3 ) . Both o f  the l a t t e r  two areas were found t o  b e  l e s s  des i r able from a 
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geotechn ical po i n t  of v iew and had d r awbacks r e l a t ive to t r anspor ta t ion i n  
that d i rect  access to them from conven i en t  r a i l  d r op-o f f  po i nts wou ld requ i r e  
the cros s i ng o f  1 - 8 0  at  points d i s tant from overpasses on tha t h i g hway . The 
need for an intermed i a te transpor t step ( by tr uck from r a i l  dr op-o ff points to 
the s i te )  and the need for new road con s t r uc t ion would make these two areas 
mor e cos tly as d i spo s a l  s i tes than the South Cl ive s i te .  In add i t ion , they 
r anked lower in terms of over a l l  env ironmenta l ly des i r able cha r a c ter i s t ic s  for 
a was te-d i sposa l  s i te than the Sou th Cl ive s i te .  Accor d i n g ly , the DOE 
determ ined that these s i tes d id not represent reasonable a l ter n a t i ve s .  

3 . 2 . 5 . 2  Stab i l i zat ion i n  eas ter n Utah 

Two ar eas in eastern Utah wer e  a l so exami ned as d i sposal  areas . One area 
is about  3 miles nor th of Wood s ide , Emery County , Utah and about 156 road 
m i les from Salt La k e  Ci ty .  Th e other is 9 mi les south of Crescent Junc t ion , 
Gr and Coun ty , Utah , abou t 215 road m i les from Salt  Lake C i ty .  Both areas 
appear  to be geotech n i cal ly acceptable . The Woods ide area is typi cal  of the 
two and is d i sc ussed below . 

Con s id e r a t ion was g iven to the Wood s ide area i n  r e sponse to a proposal 
submi tted to the S tate of Utah r ecommend ing the use of  an e x i s t ing f leet of 
t r uc k s  that cur r ently ( 1 9 8 0 )  haul coal from Emery and Ca r bon Co unty areas to 
the Kennecot t  copper m i ll near S a l t  Lake C i ty .  The t r uc k s  normally r e t u r n  
empty t o  t h e  Wood s ide area , s o  i t  w a s  sugges ted th at  they could b e  d iver ted to 
the Vi tro s i te and loaded w i th ta i l i ngs for the r e turn tr i p .  The DOE 
evaluated th i s  pr oposa l  and found that it would requ i r e  9 yea r s  to move the 
ta i l ings in this  way , and at a cos t of $ 1 4 . 0 9 per ton ( tr uck tr anspor t to the 
South Cl ive a r ea would cos t $8 . 5 0 pe r ton ) . Th us , th is  a l ternat ive wou ld be 
ne i ther cost e f fect ive nor t imely r e l a t ive to the con s i dered a l ternat ives ; 
accord ingly , i t  was determi ned to be an unr e a sonable a l te r na t ive by the DOE . 

3 . 2 . 5 . 3  S tab i l i zat ion a t  o ther loc a t ions in Salt  Lake Va l ley 

The DOE examined the alternative of mov i ng the Vi tro ta i l i ngs to o ther 
loc a t ions w i th in the Salt  Lake Va lley and conc luded tha t , r e l a t ive to s tabi l i
z a t ion at  the V i t r o  s i te ,  the r e  would be no clear economic or env i r onmental 
benef i ts to be r e a l i zed in such a move unless the new loc a t ions a f for ded 
spec i a l  oppor tun i t ies for i sola t ion and reduct ion of r emed ia l-ac t i on cos ts . 
Examples of such a l ternat ives would be the s tab i l i z at ion of  the wastes in some 
l arge , i sola ted pub l i c  constr uct ion pr oject  such as h ighway inter changes or 
a i rpor t r unways . Howeve r ,  no such oppo r t un i t i es wer e  known to be ava i lable or 
for eseen to be ava i l abl e ,  and so no r easonab le al ternat ives in th i s  category 
wer e iden t i f i ed by the DOE . Other such alterna t ives are d i scus sed in 
Append ices B and C .  

3 . 2 . 5 . 4  Reprocess ing of the Vi tro ta i l ings 

The DOE is  r eq u i r ed by the UMTRCA , T i t le I ,  to determine the p r ac t i ca
b i l i ty of  r eproces s i ng the Vi tro ta i l i ng s .  S i nce the f inal determinat ion of 
pr a c t icab i l i ty has no t been made , th is c l ass of a l t e r nat ives cannot be 
ent i r ely r e j ec ted at th i s  t i me .  Howeve r ,  pr el iminary s tud i es show tha t  
reprocess ing o f  the Vitro ta i l i ng s  i s  not economic a t  presen t-day pr ices for 
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uranium ( see Sect ion C . 4 ,  Append ix C ) . Us ing what wou ld c u r r ently be the mos t 
economical process (heap leach ing ) and r eprocess ing the t a i l i ng s  on the s i te , 
a f irm would incur a net loss on the order of $ 2 3  m i l l ion at pr esen t-day 
u r an i um and vanad ium pr ices . Th i s  loss would be i n  add i t ion to the cost of 
stab i l i z ing res idues f rom r eprocess ing . Ther efore , the r eprocess ing 
alternat ives have been cons ide r ed as be i ng unr easonable for purposes of  t h i s  
document . Should these alternat i ves become pr ac t icable in the n e a r  futur e , 
DOE w i l l  examine the need for a supplement to the E I S .  

3 . 3  ENVI RONMENTAL I MPACTS 

In th is sec t ion atten t i on is foc used on the p r i nc ipal environmental 
impacts of the three a l ter nat ives stud ied . A tabular compar i son of  a l l  
impacts is presented in Table 1- 3 .  

3 . 3 . 1  Compar i son of  impac ts 

Rad io log ical impac ts are for emost among the pub l i c ' s  conce r ns . 
Alternat ive 1 wou ld perpetuate the pr esent s i tuat ion ; an  est imated 0 . 6  
add it ional cancer deaths wou ld occur in a thr ee-year per iod i n  the Salt La k e  
Va lley . E i ther A lternat ive 2 or  Alter nat ive 3 would r educe th i s  tol l .  I n  
Sec t ion F . 3 . 1  of  Append ix F i t  i s  conservatively assumed that r adon i s  be i ng 
emi tted f rom the sur face of these t a i l ing s at an a r e a l  flux o f  5 6 0  p icoc u r ies 
per square me ter per second ( pCi/m2 s ) . E i ther of the latter two 
alternat ives wou ld red uce th is  flux to the EPA standard .  Th e e s t imated n umber 
of excess lung cance r s  would be s im i l a r ly r ed uced . Dur ing the 3-year t ime 
taken for the r eme d i a l  act ion th is flux w i l l  be g r adually r ed uced , e i ther 
because ( in Alternat ive 2)  the t a i l ings are  stab i l i zed under an ear then cov e r  
or because ( in Alternat ive 3 )  the ta i l ings a r e  actually hauled away . Th e 
levels of contam inated dust would i ncr ease because of excavat ion and load ing 
of  the ta i l i ngs ; however ,  calculat ions show that th i s  source of  r ad ia t ion 
expos ur e would be about a hundred-fold less impor tant than the r adon 
expos ur e .  Th e potent i a l  r ad i at ion exposure of the pub l i c  dur i ng r emed i a l  
act ion is est imated to b e  1 5 , 0 0 0  man rem for both a l te r na t ive s ;  both wou ld 
r esult i n  an add i t ional est imated 0 . 3  deaths f rom c ancer . Th e wor k e r s  
themselves would have the largest i n d iv idual exposures o f  a l l  person s .  It i s  
est imated tha t they wou ld r ece ive doses of about  6 r em ap iece d u r i ng t h e  3 
years of reme d i a l  act ion.  

Alternat ive 1 wou ld have no e f fec t on  ex i s t ing air  qua l i ty i n  Salt La ke 
or Tooele Coun t i e s .  The impac ts  of  Alternat ives 2 and 3 on a i r  qua l i ty would 
be shor t- term i n  each cas e ;  the combust ive emi s s ions f rom con s tr uct ion 
ac t i v i t ies in Alternat ives 2 and 3 would be within  l i m i t s  a l lowed by the 
State of  Utah . However , par t i c u late em i s s ions dur i ng Al ter nat ives 2 and 3 
would exceed Feder a l  pr imary and secondary a i r  qua l i ty s tandard s .  

Th e r e  wou ld be n o  impact o n  topog r aphy or soi ls under Alternat ive 1 .  In 
A l te r na t ive 2 ,  a permanent , smoothly-contoured p i le about 50 feet h igh would 
be constr ucted on 5 3  ac res in the southeast por t ion of the Vi tro s i te and the 
rema in ing 75 ac res  of the s ite would be leveled to loca l  g r ade ; about 1 . 9  
m i l l ion cubic yards of soi l ,  g r avel , and c lay wou ld be impor ted f rom 
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comme r c i a l  sources to complete th is alte r na t i ve . I n  Alternat ive 3 ,  a l l  1 2 8  
acr es  of  the Vi tr o s i te would b e  returned to loc a l  g rade , requ i r i ng about 1 . 0  
m i l l ion cubic yards of  impor ted s o i l  for back f i l l . A permanent , 
smoothly-con toured mound 3 4  feet h igh would cover 5 5  ac r es at  the South Cl ive 
s i te ; about 6 4 7 , 00 0  cubic yards of  g r avel or c r ushed stone would be impor ted 
to provide an  e r os ion-r e s i s tant cover for th i s  mound . 

EPA water s tandards would be me t by e i ther A l ternat ive 2 or Alternat ive 
3 .  However ,  Alternative 2 would r e ly on an  eng ineered bar r ie r , natural 
ma te r i a ls , and ma i n tenance of  the e x i s ting pressure g ra d i ents in  the 
hyd r o log ic system beneath the ta i l ing s  to protect the potable con f ined aqu i fer 
and the potable lower po r t ion of  the uncon f ined aqu i fe r .  Alternative 3 would 
s imply remove the ta i l ings a s  a potent i a l  source of  contamina t ion at the Vi tro 
s i te and place i t  in  an  area of  poor -qua l i ty , shallow g round wa te r .  In 
Alternat ive 1 ,  the pote n t i a l  for contaminat ion of  sur f ace water and g r ound 
wa ter wou ld con t i nue . 

Alternat ive 1 wou ld have no e f fec t on ex i s t i ng ecosys tems at  the Vi tro 
s i te or the South Cl ive s i te .  I n  A l ternat ives 2 and 3 ,  the sma l l  biotic 
commun i ty on the 1 2 8-acre Vi tro s i te wou ld be des tr oyed ; a bout 200 acres of  
dese r t  scr u bland and a ssoc i ated habita t  a t  the South Clive s i te would a lso be 
d i s tu r bed or de stroyed in Alternat ive 3 .  

Next to rad iolog ical impac ts , the impacts on land use would be the mos t 
i mpo r t an t .  Alternat ive 1 ,  leav ing the present s i tuat ion unchanged , would mean 
that the CVWRF Board might be con s t r a i ned in  expanding the capa c i ty of the 
sewage- trea tment pla n t  to 1 0 0  m i l l ion gallons per d ay ( mgd ) , bec ause i t s  plans 
r equ ire the use o f  land now covered w i th ta i l ing s .  Alternat ive 2 ,  though i t  
wou ld leave 5 3  acres  covered w i th ta i l ing s , would f ree 7 5  acres for the CVWRF 
Board to use . A l ternat ive 3 would free a l l  o f  the land for CVWRF Board use . 

Alternat ives 1 and 2 ,  as now formulated , would not r equ i r e  the 
acq u i s i t ion of  a 5 . 4-acr e  i ndus t r i a l  s t r i p  on the sou thwe s t  s ide of  the Vi t r o  
s i te . 

Removal o f  the ta i l ings f r om the 12 8-acr e  Vi tro s i te wou ld permi t 
development i n  accordance w i th the CVWRF ' s  approved Mas ter Plan . In 1 9 7 9 ,  th e 
CVWRF bought approx imately 2 9  acres of  f ron tage p rope r ty a long 3 3 0 0  South 
Street f rom Richards-Moench for $ 6 2 , 5 0 0  per acre . Th i s  land was purchased 
under the assumpt ion tha t  the feder a l  gov e r nment would r emove the ta i l ings and 
make the land avai lable to the CVWRF . The CVWRF Board has s ta ted tha t i t  w i l l  
develop a temporary indu s tr ial  par k  o n  the 3 3 0 0  South Steet f ron tage proper ty 
i f  A l ternat ive 3 i s  the adopted r eme d i a l  act ion . Based on an analys i s  of the 
econom i c  i mpacts of the r emed i a l  act ion opt ions , it i s  e s t imated that the 
development of a temporary i ndus tr ial  par k  would gene r a te app roximately $ 1 1 . 0  
mi l l ion a year i n  g ross economic benef i ts to the r eg ion . Alternat ive 2 ,  wh ich 
wou ld make approx i ma tely 7 5  acres ava i lable to the CVWRF , may pe rmit  a por tion 
of  the proposed deve lopmen t  set for th in  the CVWRF ' s  approved Mas te r  Plan . To 
the extent a temporary industr i a l  par k  i s  developed on the prope r ty ,  a 
r eg ional econom i c  bene f i t  also would result under A l ternat ive 2 .  
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Al ter nat ive 1 would produce no cons tr uct ion- i n tens ive impac ts such as 
those on popula t ions and employmen t ,  transpor tat ion ne twor ks , energy
consumpt ion pa tter ns , and occupat iona l  he a l t h  and safe ty . A l t e r n a t ives 2 and 
3 would pr oduce r e l a t ively minor and s imi lar impac ts  in all of these areas . 

A l ter na t ive 2 would create shor t-term ( a t  mos t ,  2 . 5-yea r )  j obs for a 
max imum of  1 0 4  con s tr uc t ion wor ker s .  The i ncome and taxes from these j obs 
wou ld have l i t t le effect on the Sa lt  La ke C i ty economy and soc i a l  
i n f r a s t r uc tur e .  Transpor tat ion ne tworks in S a l t  La ke County would not be  
ser ious ly a f fec ted by A l ter nat ive 2 ;  at  mos t ,  there would be  a 8 . 5 pe rcent 
i ncr ease in traffic on 5400  Sou th S treet ow ing to del iver ies of sOil ; 
i ncreases in t r a f f i c  along the rema i nder of the haul route wou ld be less . 
About 2 . 5  m i l l ion ga llons of d i esel fuel and 0 . 4  m i l l ion k i lowa t t  hour s of  
electr ical power would be  expended in the implementat ion of A l te r n a t ive 2 .  
Accord ing to recent inci dence r a tes , one should expec t 0 . 01 5  fatal wor k 
acc idents and about 1 2  d i sabl ing inj ur ies dur ing the 2 . 5-year term of 
A l ternat ive 2 .  

A l ternat ive 3 would create a maximum o f  1 3 0  ( tr a i n )  or 1 5 3  ( tr uc k )  
shor t-term construct ion j obs i n  Salt Lake and Tooele counties . Aga i n , the 
j obs crea ted by A l te r nat ive 3 would have l i ttle  ef fect on the Sa l t  La ke Co unty 
economy a l though there could be sma l l -bu t-mea sur able e f fects i n  Tooele 
County . The effects of A l te r nat ive 3 along the haul routes to the Vi tro s i te 
would be less ( max imum incr ease of  4 percen t )  than those of Al ter na t ive 2 .  
About 7 m i l l ion ga llons of d i esel fuel and 0 . 8 m i l l ion k i lowa t t  hou r s  of 
elec t r ical power would be expended in the implementat ion of A l ternat ive 
3 --more than 2 times the energy expend i tu r es of A l ternat ive 2 .  Finally , one 
should expec t  a few mor e occupa t ional acc idents in A l ternat ive 3 than 
A l te r nat ive 2 because of the larger wor k  force involved : accor d i ng to 1 9 8 0  
i nc idence r a tes , 0 . 0 1 4  ( t r a i n )  o r  0 . 5 2 ( t r uc k )  f a t a l  wor k  acc idents and 2 7  
( tr a i n )  or 2 5  ( tr uc k )  d i sabl ing inj ur ies should be expec ted . 

The f i nal ma t ter  in wh i ch the re i s  a g r eat  d i f fe r ence among the 
a lte r na t ives is cos t .  I t  i s  ind icated in Append ix A that Alternat ive 2 wou ld 
cost $ 3 1 . 24 m i l l ion in 1 9 8 3  dol la r s ;  A l ternative 3 wou ld cos t be tween $ 6 3 . 7 8 
( tr a i n )  and $6 7 . 6 8  ( tr uc k )  m i l l ion . 

3 . 3 . 2  M i t iga t ing measures 

The poten t i a l  env i r onmental impacts from remed ia l-a c t ion a l ternat ives 
cou ld be made sma l ler through the use of appropr iate m i t i g a t i ng meas ur es . A 
number of these have been incor por a ted into the plans for A l te r na t ive 2 and 
A l ternat ive 3 .  These include d us t  con trol , ma ter i a l  contai nment , r a i l  car or 
t r uck wa shdown , e l iminat ion of pub l i c  access to the s i tes , and the prov i s ion , 
where necessary , of protect ive equ ipment for use by r emed ial  act ion wor k er s .  
Add i t ional measures are  descr ibed i n  Sec t ion 5 . 1 9 .  

There a r e  even m i t i g a t ing measures pos s i ble for A l ter na t ive 1 .  Th e 
c leanup of v ic i n i ty proper ties  is  a l r eady under way . Other measur e s , wh ich 
depar t somewhat from s t r i c t  no act ion and wh ich would not br ing the s i te into 
con formi ty w i th the EPA standards , but wh ich would improve the presen t 
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s i tuation , include : ( 1 ) fenc ing and post ing the prope r ty to k eep people o f f  
i t  a n d  t o  pr even t fur ther off-s ite uses o f  contamina ted mater i a l , ( 2 )  
spr ink l i ng to control dust , and ( 3 )  cove r i ng with a s u f f i c ient layer o f  so i l  
to s uppo r t  vege ta t ion and thus to r educe fur ther wind and water eros ion . 

In Alternat ive 2 ,  stab i l i za t ion at the Vitro s i te , a pos s i ble m i t i g a t ion 
measure would be a land exchange . One of the pos s i bly ser ious consequences o f  
t h i s  a lter nat ive i s  that i t  wou ld inte r f e r e  w i th the plans of  the CVWRF board 
to expand the capa c i ty of  the i r  sewage trea tment plant by tak i ng away land the 
board wa s p lann ing on u s ing .  The State of  U tah could acqu i r e  vacant land 
adj acen t to the Vi tr o s i te and transfer it to the CVWRF board i n  exchange for 
the 53 acres used for the stab i l i za t ion area and not avai lable to the board . 
The board would s t i l l  have to adj ust  i t s  present plans , but wou ld be less 
land-l imited in  doing so . 

3 . 3 . 3 Summary of major impacts 

A l te r n a t i ve 1 would leave unchanged the present unacceptable level of  
rad i a t ion expos ure to the people of  Salt Lake Va l ley . Thus , Alternat ive 1 
wou ld not meet the EPA s tandards ;  e i ther of the other two a l te r n a t i ves would . 
For th i s  reason alone , A l terna t i ve 1 i s  unacceptable . 

A l te r n a t i ve 1 wou ld completely inte r f e r e  with the expans ion plans o f  the 
CVWRF Board . Alternat ive 2 would free mor e than half  of the i r  land for use i n  
expans ion . Al te rnat ive 3 would f ree a l l  of  i t .  

Alternat ive 1 would result i n  the con t i n ued contaminat ion o f  sur fac e  and 
g round water s .  E i ther Alternat ive 2 or 3 would mee t the EPA s tandards . 
A lternat ive 2 would r a i se the ta i l ings out of  the g round-water system and 
r etard movement o f  contam i nants f rom the ta i l ing s  to the g round wa ter for a 
long per iod o f  t ime . Alternat ive 3 would e l i minate the pos s ib i l ity of  future 
g round-wa ter contamina tion at the Vi tro s i te .  

The d i rect monetary cost o f  the remed i a l-ac t ion por t ion o f  Alternat ive 1 
wou ld be zero , that of Alternat ive 2 would be 31 . 2 4  m i ll ion ,  and that of  
Alternat ive 3 be tween $ 6 3 . 7 8 and $ 6 7 . 6 8  m i l l io n .  The e s t imated r emed ial  
act ion costs  for  the tra in  and truck tr anspor tat ion mode for  Alter n a t i ve 3 
d i ffer s l igh tly . Howeve r ,  due to the conceptua l nature of  the de s ig n  and the 
acc u r acy of the assoc i a ted e s t imates , the cos ts for e i ther tr anspo r ta t ion 
mode , should be con s ide red essen t i a l ly equ ivalent . 
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4 AFFECTED ENVI RONMENT 

Descr ibed in th is  chapte r ar e those fea tur es of the ex i s t i ng env i r onment 
tha t may be a f fec ted by the a l ter na t ive r emed i a l  a c t ions d i scu ssed in 
Ch apter  3 .  

4 . 1  REGIONAL SETTING 

The r e g i on po ten t ia lly a f fec ted by th e a l ternat ives under cons ider a t ion 
cons i s ts of  Sa lt  La k e  and Tooele count ies in Utah . These two coun t i es a r e  
very d i ffer ent . S a l t  Lak e  County is  heav ily urban ; l e s s  than 0 . 9 percen t  of  
the 1980  popu l a t ion l ived i n  r ur a l  a r ea s . Nea r ly 63  pe rcent of  Sa l t  La k e  
County is pr iva tely owned , and 6 . 7 per cent of  i ts l and a r ea i s  r es iden t i al . 

I n  con t r a s t  to Sa lt  La ke Coun ty , 8 2 . 6 pe rcent of TOoele Cou n ty ' s  land 
a r ea is Fede r al ly owned and ove r  28  percent of the co unty ' s  popu lat ion is 
r ur al . The coun ty popu lat ion is  largely concen t r a ted i n  Tooe l e  C i ty ,  
Grantsv i lle , and Wendover . The vas t ma j or ity o f  the 4 . 4 3 m i l l ion acr es in th e 
coun ty i s  ar id open r angeland . I t  i s  ch aracte r i z ed by b r oad , f l a t  bas ins and 
old lake  bed depos i ts occas iona lly inter r upted by smal l  mounta i n  r anges . 

4 . 2  DESCRI PT I ON OF THE AFFECTED AREAS 

4 . 2 . 1  Th e Vi tro s i te and s u r r ound ings 

The Vi t r o  s i te cover s an a r ea of appr ox i ma tely 1 2 8  acr es . I t  i s  loc a ted 
abou t 4 m i les sou th-sou thwest of  the center of  Salt Lak e  C i ty , j us t  nor th east 
of  the s tr ee t  inter sect ion of 3 3 0 0  Sou th and 900 We s t .  Figur es 3-1  and 3 - 2  
are , r espec t ively , a map and a plot plan tha t show the gener a l  s i te a r e a . Th e 
ad j acen t developed land to the nor the r n-center of the s i te i s  the Ce n t r a l  
Va lley wa ter Reclamat ion Fac i l i ty ( CVWRF ) sewage-treatmen t plant No . 1 .  Th e 
en t i r e  Vi t r o  s i te is presently owned by the CVWRF Boa r d . La nd-use pa tterns  in 
the v ic i n i ty of  the Vi tro s i te are shown in F i g ur e E-2 of  Appen d i x  E .  

Ta i l ings s tor age was in th e wes t e r n  and souther n por t ions of the Vi t r o  
s i te and included three impoundments r e fer r ed t o  as t h e  nor thwes t ,  sou thwest , 
and sou thea s t  ta i l ings areas ( s ee Figu r e  3 - 2 ) . Th e sou thwe s t  and sou thea s t  
ar eas a r e  d iv i ded b y  t h e  Sou th Vi tro D i tch wh ich conta ins s low mov ing sur face 
water . Th e V i t r o  Was te Di tch car r ies  t r ea ted water f r om the CVWRF plant and 
d iv i des the nor thwe s t  and sou thwest ta i l ings a r eas . Three s u r f ic i al 
var i a t ions occu r  w i th in th e ta i l ings a r ea s . Fi r s t and mos t  obv ious is  the 
s tand ing water in the nor thwest area wh ere approx i mately 13 acres  a r e  cover ed 
w i th sludge f r om the CVWRF sewage- t r ea tment plan t . The quant i ty of  s ludge is  
e s t i ma ted to be i n  excess of 6000  cubic yards  ( cy ) . The second var ia t ion 
cons i s ts of the excava ted pi t ,  appr oxima tely 10 fee t deep and 6 0 0  feet long , 
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wh ich is  located in the nor the r n  half  of the southwest ta i l i ngs area . 
Ma ter ial  excava ted from the p i t  is  p i led appr ox ima tely 20 feet h igh a long i t s  
edges . wa ter is  stand i ng i n  the bot tom o f  th is excavat ion , show ing the 
eleva t i on of the local wa ter table . The th i r d  no t i c eable feature is  the 
abundance of conc r ete debr is  in the sou thea s t  ta i l i ngs area . Th i s  mater i a l  
was used dur ing e a r l i e r  attempts at  s tabi l i z a t ion ( FBDU , 1 9 8 1 ) . 

The eastern po r t ion of the Vi tro s i te was used for the or e proces s i ng 
m i l l , ore s tor age , and tr anspor tat ion . The bu i ld ings were removed but var ious 
founda t ions and concrete suppor ts we re left in pl ace or bur ied on the s i te . 
Th is  por t ion of the s i te rema ins a t  approxima te ly na tur a l  ground-s u r face leve l 
where ex i s t i ng str uctu res  incl ude a water tower and r a i lroad track s .  At 
present , o f f -s i te c leanup pro j ects are  impor t ing contami na ted ma ter ial  onto 
the sou thea s t  ta i l i ngs and stoc k p i l ing i t  i n  a fenced , low- l y i ng a r ea . Some 
of the impor ted ma ter i a l  is concr e te r ubble , bu t for the mos t par t i t  i s  sandy 
ta i l ings tha t we r e  or ig i na l ly taken from th e s i te and used as f i l l .  It  i s  
est imated tha t the tota l quan t i ty of o f f -s i te ma ter ial  that w i l l  be s toc k p i led 
a t  the Vi tro s i te is appr ox i mately 1 5 0 , 0 0 0  cy . Th is  includes off-s i te 
wind-blown ma ter i a l  that w i l l  be r ecovered from areas i mmed i a tely sur round ing 
the s i te .  

Th e gener ally spa r s e  vege ta t i on inc l udes gr asses and her baceous plants . 
Sur face d r a inage is poor to nonex i s tent w i th several  seasonal pond s on the 
t a i l ings sur face . Sur face elev a t ions wi th i n  the s i te r ange between 4 2 3 5  and 
4 2 5 0  feet above sea leve l .  

The Vi t r o  s i te con t a i n s  an accumu lat ion of a var i e ty of mater i a l s . 
Bes ides the s ludge nnd r ubble men t ioned above , the ta i l ing s  areas i nc lude 
u r an i um t a i l i ngs , vanad i um t a i l i ngs , and emban kment ma ter ials . Ma ter ial  for 
d i kes was excavated i n i t ially from w i th i n  the pro j ec ted impoundment areas . 
Th e aver age depth of excav a t i on was on the order of 4 fee t below the 
sur round i ng g r ade . Ava i lable i n format ion indicates tha t the ta i l ings wer e no t 
depos i ted u n i formly w i th in the impoundment areas . Th e nonun i formi ty r e f lects 
ch anges i n  the r e f in ing process , the var iety of  ore sources , and d i f fe r e n t i a l  
sor t i ng of  par t icle s i zes from t h e  d i scharge po in t . Th e nor thwe s t  area 
pr imar i ly conta ins r elat ively clean med i um and f ine sands wh i l e  the southwe s t  
a r ea includes a h igh propo r t ion o f  s l imes and was not a s  deeply excavated . 
The southeast area con ta ins the bul k  of the t a i l ings w i th occas ional zones of  
c inder s .  Th ese t a i l i ngs g r ade from pr edominantly f i ne sands on  the eas t to 
s l imes on the wes t .  The berms s u r r ound ing the ta i l ings are composed o f  loose , 
med ium- f ine sands wi th some ta i l ings contaminat ion . Ma ter i a l s  w i th i n  the 
ta i l ings ponds are gener ally s l imes or s i lty sand s .  The s l imes a r e  
f ine-g r a ined soi ls pr ima r i ly of s i lt s i zes , w i th l i t tle ma ter i a l  i n  th e 
clay-s i z e  r ange . The s l imes are  s l i ghtly pla s t i c  i n  the mo i s t  state and 
retain  a cons ider able amoun t of f l u id . Dr y dens i t ies are low for both th e 
s l imes and the sands ; however , the sands are much d r ier (MSRD , 1 9 8 2 ) . 
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4 . 2 . 1 . 1  Th e 5 . 4-acre indu s tr ial tract 

Th e 5 . 4-a cr e indus tr ial tr act adj acent to the sou thwes t s ide of the Vi tro 
s i te is shown in Figure  3- 2 .  I t  cons ists  o f  s i x  sepa r a tely owned trac t s : ( 1 )  
less than one acr e  owned by Pey Developmen t  Co . ; ( 2 )  a n  approx i mately l-a c r e  
tr act o n  t h e  nor th e n d  of  t h e  s t r ip owned b y  WON-DOOR Cor po r a t ion ; ( 3 )  an 
appr ox imately l-acr e t r ac t  sou th of t r ac t  ( 1 )  that  is owned by Ha r r ing ton & 
Co . ;  ( 4 )  an approxima t e ly l-acre tract south of  tr act ( 3 ) tha t is owned by 
Abe l and Sa r ah Pa ul sen ; ( 5 )  an  appr ox ima tely 0 . 5-ac r e  tr act south of t r ac t  ( 4 )  
tha t  i s  owned by Bla ine and Ver l a  Ber r e t t ; and ( 6 )  a 2 . 2 -a c r e  tract  south o f  
tract  ( 5 )  that  i s  own ed by Steve and He len Pappa s . 

These s i x t r ac t s  a r e  zoned for ind u s tr ial use and three o f  them have been 
i nc l uded in  the DOE ' s  l i s t  of proper t i es el ig ible for r emed i a l  act ion under 
th e v i c in ity proper ty c leanup prog r am . The bu ild ings and l and on th i s  
5 . 4-acre s t r ip a r e  contaminated by windblown ta i l ings and the bu i ld i ngs wou ld 
requ ire  some excavat ion and r econs t r u c t ion in or der to meet the EPA s tandards 
for cleanup o f  s tr uc t u r es ; s im i l a r ly , the open l ands w i th i n  the 5 . 4-ac r e  s tr ip 
would r equ i r e  excava t i on in  order to mee t EPA s t andar d s .  These cl eanup 
act i v i t i es would cause a tempo r a r y  los s of  j obs for no mor e  than a doz en 
people ( DOE , 19 8 2 ) . 

Other deta i l s  of the area s u r r ound ing the Vi tr o s i te a r e  s uppl ied in  
Appendix E and in  the eng ineer ing assessment ( FBDU , 1 9 8 1 ) . 

4 . 2 . 2  The Sou th Cl ive s i te and sur round ings 

The pr oposed d i sposal s i te near Cl ive , Tooele County , Utah is located 
approx imately 65 m i l es in a s t r a ight-l ine d is tance due wes t of  Salt  Lak e C i t y  
a nd con s i s t s  of  t h e  l-squar e-m i l e  a r ea des ign ated as Sec t i on 3 2 ,  Townsh ip 1 
South , Range 1 1  Wes t .  The nor ther n boundary of  the s i t e  area i s  approx ima tely 
1 mile south of Cl ive wh ich is a r a i l r oad s id ing for the Un ion Pac i f ic 
Sys tem . The r a i l road r ight-of-way servic ing this s id ing extends f rom the Sal t 
La k e  C i ty a r ea wes tward towa r d  Nevada . Hi ghway access to the s i te is prov i ded 
by U . S .  I n t e r s t a t e  80  wh ich pa sses approximately 2 . 5  mi les to the nor th of  the 
s i te . A d i r t  t r a i l  i n ter sects the h ighway nor th o f  Cl ive , extends in a 
sou the r ly d i rect ion , and r uns along the s i te ' s  wes ter n boundary . 

As shown in Figu r es 3 - 5  and 3 - 6 , the s i te is loca ted w i th in a r elat ively 
flat topog raph ic area a long the eastern edge of  the Great S a l t  Lak e  Deser t .  
The des e r t  a r ea extends for appr ox i mately 6 0  miles from the Nevada-Utah border 
on the wes t  to a ser ies of  nor th-south t r end ing mount a i n  r anges on the east . 
I n  the v ic i n i ty of  the s i te , the eas te r n  border of the des er t i s  for med by the 
Cedar Mounta ins wh ich r i se to eleva t ions on the order o f  7 70 0  feet 
( appr oxima t e ly 3 5 0 0  fee t above the deser t floor ) . The pr ox i m i ty of  t h i s  
mountain  r ange r es u l t s  in a s ur f ic ia l  d r a inage pa t ter n for t h e  s i te wh ich is 
gener a l ly i n  a wes ter ly d i r ect ion . 
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The s i te has min ima l topog r aph ic rel i e f  w i th a s l ig h t  downward g r a d i ent 
that is  r e lat ively un i for m toward the sou thwest ( see Figure 3 - 7 ) . The max imum 
r e l i e f  w i th i n  the square-m i l e  a r ea is on the order of 11 fee t . Vegetat ion 
across the s i te i s  sparse and i s  typical of semi-deser t low shr ubland . 

4 . 2 . 3  Th e transpor t a t ion cor r idor s 

Th e t r a i n  transpor tat ion cor r idor is the weste r n  d i str i c t  of  the Union 
Pac i f ic Sys tem route tha t mor e  or less fol lows 1-80 to the wes t  of Salt  Lake 
C i ty ( see Figure 3 - 5 ) ; mor e  spec i f i c a l ly , i t  is  the r a i l r oad r ight-o f-way 
border ing the route to be taken by t r a ins f rom the Vitro s i te to w i th i n  a m i l e  
of  t h e  South Cl ive s i te .  The leng th o f  th is  cor r idor is approx imately 8 5  
mi les . I t  beg ins a t  the Roper Ra i lroad Yard on the east s ide o f  the Vi t r o  
s i te and r uns nor thward t o  wher e t h e  Rio Gr ande Ra i l r oad merges wi th the Un ion 
Pac i f ic Sys tem at about 3 rd Wes t  and 1-80 in Salt  Lak e  C i ty .  The Un ion 
Pac i f i c  Sys tem ma intains  the rema i n i ng po r t ion of the cor r idor tha t wou ld r un 
to an unload ing po i n t  at  Cl ive , f rom wh i ch a r a i l  spur would be constr ucted to 
the South Cl ive s i te .  

Th e t r uc k  haul route between the Vi tro and Sou th Cl ive s i tes would use 
900 Wes t ,  2 1 0 0  South , and 1-80 to the Aragon i te ex i t .  From ther e , t r u c k s  
would fol low the fron tage road t o  t h e  Cl ive overpass a n d  then fo llow the 
improved county road to the s i te .  

4 . 3  CL IMATE 

The project r eg ion is in the Intermounta i n  Plateau c l ima t i c  zone tha t 
e xtends between the Cascade- S i e r r a  Nevada Ranges and the Rocky Mounta ins and 
is clas s i f ied as a middle-la t i tude dry c l imate or s t eppe . The cl imate i s  
character i z ed by hot and d r y  summe r s , cool spr ings and falls , and moder a tely 
cold w i n ter s . 

4 . 3 . 1  Wea ther pa t ter ns 

Mounta in r anges tend to r estr ict  the movement of wea ther sys tems into the 
two-county area , but the area is  occas ionally a f fec ted by we l l -developed 
s torms in the pr eva i l ing r eg ional wester l i es . Th e mounta ins act as a bar r i er  
to frequent invas ions of  cold con t inental a i r .  Prec i p i ta t ion i s  gener a l ly 
l ight dur ing the summer and ear ly f a l l  and r eaches a ma x imum in spr ing when 
s torms from the Pac i f ic Ocean are  s trong enough to move over the mounta i n s . 
Dur ing the late fa l l  and winter months , h igh pr essure sys tems tend to settle 
over the a r ea for  as  long as sever a l  weeks  a t  a t ime . Under these cond i t ions , 
smoke and haze accumu late in the lower levels of the stagnant a i r , f r equently 
becom ing assoc i a ted w i th fog and obs tr uct ing v i s i b i l i t y .  As ide from the 
a l t i tude and the mounta ins , the mos t i n fluen t i a l  natur a l  cond i t ion a f fec t ing 
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the reg ional c l imate is the Gr eat Salt  La ke . Th i s  large i n l and body of wa ter , 
wh ich never f r ee zes over because of  i ts h igh salt  content , tends to moderate 
downwind tempe r at u r es . 

Th e local  wea ther var ies  among the Vi tro s i te ,  the tr anspor ta t ion 
cor r idor s ,  and the Sou th Cl ive s i te .  The Vitro s i te is sem i -ar i d  wh i le the 
South Cl ive s i te i s  a r id deser t .  Th e tran spor ta t ion routes encompas s  the 
tr ans i t ion be tween the two . Each of these areas is  d i scussed in the fol lowing 
section s . 

4 . 3 . 2  Tempe r a t u r e  

D a t a  from the Wendover me teor olog ical  station ( abou t  5 0  m i l e s  due wes t  o f  
the South Cl ive s i te)  suggest that tempera tures  a t  t h e  South C l ive s i te a r e  
s im i l ar t o  but sl ightly warmer than those a t  the Vi tro s i te . The extr eme 
tempera tures  have r anged f rom -19 to 1 1 2 ° F .  Nor mal monthly tempe r a t ures  have 
r anged f rom 2 7 . 4 ° F i n  January to 7 9 . 3 °F in  Ju l y ,  w i th an annual aver age of 
5 2 . 2 °F .  The da i ly norma l  min imums r anged f rom 1 8 . 8  to 6 6 . 6 ° F for January and 
July , r espec t i vely , wh i le the nor ma l d a i l y  max imums r anged f r om 36 to 9 2 ° F for 
the same mon ths . 

Accor d ing to U . S .  Wea ther Bur eau r ecor d s  for Sa l t  La ke Ci ty , f rom 1 9 2 8 to 
1 9 7 8  the extr eme tempe r a t ures near the Vi tro s i te should have r anged f rom - 3 0  
t o  1 0 7 ° F .  Th e nor ma l mon th ly tempe r a t u r e s  ( 1 9 41-1 9 7 0 )  r anged from 2 8 ° F  i n  
January to 7 6 . 7 ° F i n  July , wi th a n  annual aver age of  5 1 °F . The normal d a i l y  
min imums for Jan uary a n d  July have been 18 . 5  and 6 0 . 5 °F ,  respect ively , wh i le 
the normal da i ly max i mums for the same mon ths wer e  3 7 . 4  and 9 2 . 8 °F ,  
r espect ively . 

Temper a tu r es for the transpor t a t ion cor r idor s would not d i ffer 
s i g n i f i c an tly f rom those a t  the two s i tes . The only notable d i f f e r ence would 
be a s l ight r educt ion i n  extr eme h igh tempe r a t u r e s  at  h igher a l t i tudes along 
the cor r i dor s .  

4 . 3 . 3  Prec i pi ta t ion 

Less pr e c i p i t a t ion occur s at  the Sou th Cl ive s i te ,  wh ich is on the 
eastern edge of the Gr eat Salt  Lake Deser t , th an at the V i t r o  s i te .  Norma l 
ann ua l  pr ec i p i ta t ion at the Wendover meteorolog ical s t a t ion , wh ich 
t'aken to be typica l of the Sou th Clive s i te ,  is only 4 . 88 i nches . 
nor ma l mon th ly pr ec i p i ta t ion i s  0 . 2 9  inches in  Ja n uary , wh i l e  Ju ne 
h i ghest w i th 0 . 7 3 inche s .  

i s  her e  
'I'he lowe s t  
h a s  the 

The c l i mate at the Sou th Cl ive s i te is ar id ,  wh ich means tha t  evapo tr ans
p i r a t ion is  at  least f ive t ime s prec ip i ta t ion . The c l imate of Salt Lake C i ty 
is  semi-a r id ,  wh ich means that  the evapo t r a n sp i r a t ion-to-prec ipi ta t i on r a t io 
i s  5 or less (Weaver and Clemen ts , 1 9 3 8 ) . 
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Th e max imum record ed 2 4 -hour pr ec i p i tat ion at  Wendover wa s 1 . 3 3  inches 
and the max imum monthly prec ipi tat ion wa s 3 . 0 1 inches . No prec ipi t a t ion i n  a 
mon th ' s  t ime has been recorded many t imes . Snowfall i s  l ight ; the max imum 
monthly amount recorded in 35 yea r s  wa s 14 . 6  i nches in January ; a l l  other 
mon th ly max imums have been less than 1 0  inches . The max imum 2 4 -hour snowfa l l  
wa s 8 . 5  i nches i n  February of  1 9 6 7 , wh ich i s  a l so the h ig hest monthly tota l on 
r ecord for Febr uary . 

On the bas i s  of wea ther r ecord s  for Sa l t  La ke Ci ty , prec i p i t a t ion at  the 
Vi tro s i te shou ld be g r eater than at the South C l ive s i te . The normal annual 
prec i p i t a t ion for Salt La ke Ci ty i s  1 5 . 1 7  inche s , w i th a norma l  monthly h igh 
of 2 . 12 i nches in Apr i l  and mon thly low of  0 . 7 0 i nches i n  July . Annual 
prec i p i t a t ion usually var i e s  be tween 1 0  and 20 inche s .  Th e  max imum monthly 
total i n  5 0  yea r s  wa s 4 . 9 0 i nches and occ u r r ed in Apr i l  19 4 4 .  Months with no 
prec i p i t a t ion have been recorded but are r ar e .  Th e max imum 2 4-hour amount 
r ecorded was 2 . 4 1 i nches i n  Apr i l  19 5 7 .  The Salt Lake area has rece ived 
annual snowfa l l  amounts r ang i ng from less than 2 0  to 1 1 7  inche s , w i th an 
average of 5 8 . 5  i nche s .  A max i mum 2 4 -hour snowfa ll of 1 8 . 1  i nches was 
r ecorded in December 1 9 7 2 .  

P r ec i p i t a t ion data for the tr anspor t a t ion cor r idor s a r e  not ava i lable bu t 
prec ipi ta t ion probably decr eases with d i s tance f rom the Great Sa l t  Lake . 

4 . 3 . 4  Winds 

No wind data ar€ ava i l able for e i ther the Sou th Cl ive s i te or the tr ans
por tat ion cor r idor s .  The maximum peak  gust r ecorded at  Dugway Prov i ng Ground , 
4 0  m i les sou thea st  of the South Cl ive s i te , dur i ng the pe r iod 1 9 5 7  to 1 9 6 5 ,  
was 71 mi les per hou r .  

O n  the bas is  of wea ther r ecords for Sa l t  La ke Ci ty , the pr eva i l ing w i nds 
at the  Vi tro s i te should be gene r al ly f rom the southeast and sou th-sou thea s t  
and have a mean speed of 8 . 7 m i les per hou r . Th e mean mon thly wind speed 
var ies from 9 . 5  m i les per hour in Apr i l  to 7 . 5  in Decembe r .  The h ighes t 
one-minute d u r a t ion wind speed s have gene r a l ly been from the wes t  or 
nor thwes t ,  the h igh be i ng 71 mi les per hour in March and the lowest  h i g h  5 2  
m i les per hour i n  January . Wind d i str ibut ions assumed for the Vi tro s i te are  
tabula ted i n  Sect ion G . 2  of  Append i x  G.  

4 . 3 . 5  Storms 

Based on a 3 9 -year d a ta record for Wendover ,  the South Cl i ve s i te has an 
annual average of  4 8  days with 0 . 0 1 i nches or mor e  o f  p r ec i p i t a t io n ;  they are 
evenly d i str ibu ted throughout the year . Th unde r s torms occur r ed on 29 days pe r 
year over a 5-year pe r iod , the monthly max imum be i ng 8 days i n  June . 
Snowfalls of 1 . 0  inch or mor e occur red an average of 3 days per year over  a 
2 5-year per iod . An aver age of f i ve days per year had heavy fog over a 
f ive-year per iod .  Over 8 year s ,  an average of 1 5 2  day s  per yea r wer e  c l ea r , 
9 2  were  par tly cloudy , and 121  were c loudy . 
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Dur ing the per iod from 1 9 2 8  to 19 7 8 , the Salt  Lake C i ty a r e a  had an  
annual aver age of 8 8  d ays with 0 . 0 1  inch or more of precipi tat ion ; 1 0  of  those 
d ays occu r r ed in each of the months of January , March , and Apr i l .  On the 
ave r age , only four days of meas u r ab le pr ecipi t a t i on have occ u r r ed in July . 
Thunde r s torms occ u r r ed on an aver age of 3 5  days per yea r , w i t h  a high o f  7 
days in July and none in November , December , or Ja n uary . Snowf a lls of 1 i nch 
or more have occ u r red on an average of 18 days per yea r .  Heavy fog has 
gener a l ly occur r ed 11 days per yea r  but dur i ng the winter  months only . On the 
aver age , 127  d ays per year have had c lear s k ies , 1 0 4  have been par t ly c loudy , 
and 1 3 4  cloudy . 

4 . 4  A I R  QUAL I TY 

The Vi tro s i te i s  located in Salt  Lake County and the Sou th Cl ive s i te i s  
l oca ted i n  Tooele Co unty . Th e Nat i onal  Amb i en t  Ai r Qu a l i ty S tanda rds (NAAQS ) 
are  used to class i fy the counties  as be i ng be low the NAAQS ( a t ta i nmen t )  or 
above the NAAQS ( nona tta i nme n t ) . Tooele County is  c l ass i f i ed as mee t i ng a l l  
NAAQS . S a l t  Lak e  County is  c l ass i f i ed a s  nona tta i nment for T S P  ( to ta l  
s uspended par t i c u l ates)  and ozone . Only Sa l t  La k e  Ci ty i s  i n  nonat t a i nmen t  
status for carbon monox i de . The Utah S ta te implementat ion plan r equ i r es tha t  
appropr i a te mea sures b e  taken i n  S a l t  Lak e  Ci ty to r each the NAAQS b y  1 9 8 5 .  
However , the TSP annual geometr ic mean concentr a t ion for S a l t  Lake C i ty for 
1 9 8 1  was 6 7  microg r ams pe r cub ic me ter , wh ich is less than the NAAQS annual 
geome tr ic mean of  7 5  microg r ams per cub ic mete r .  The ambient TSP 
concentr a t ions at the Vi tro s i te wer e  mea s u r ed in a year -long mon i tor i ng 
prog r am that was i n i t ia ted i n  January 19 8 2 .  Mea s u r ements of TSP were made 
f ive t imes a mon th w i th h igh-vol ume air sample r s  a t  two loc a t ions on the Vi tro 
s i te .  The mon thly means of  data obta ined th rough 1982  have r anged f rom 5 3  
m i c rog r ams pe r cubic me ter t o  1 4 9  microg r ams per cub ic me ter ; t h e  average 
annual mean for s t a t ions nor th and south of the s i te are 69 and 9 1  microg rams 
per c ub ic me ter r espe c t i vely . 

Tooe le Co unty , wh ich i nc l udes the South Cl i ve s i te ,  is  i n  a tta i nmen t  
s tatus for a l l  NAAQS . TSP measur emen ts at  the South Cl ive s i te have y ie lded 
monthly means that r ange from 5 microg r ams per cubic me ter to 4 2  microg r ams 
per cubic meter ; the aver age annual mean is abou t 18 microgr ams per c u b i c  
meter . 

4 . 5  SURFACE AND SUBSURFACE FEATURES 

The following subsec t ions summar i ze geo log ic fea t ures that  cou ld a f fec t 
the s u i tab i l i ty of the Sou th Cl i ve s i te and the Vi tro s i te for stab i l i za t ion 
of r e s idual r ad i oa c t ive wastes and other contaminated ma ter ials . 
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4 . 5 . 1  Phys iog raphy and topog r aphy 

Th e Sou th Cl ive s i te is loc a ted w i th in a relat ively f lat  area along the 
eastern edge of the Great Salt Lake Deser t .  The desert area extends for 
approx imately 6 0  mi les from the Nevada border on the wes t  to a ser ies of 
nor th-sou th- tr end ing mou nta in r anges on the east . The e a s tern edge of  t he 
deser t in the v i c i n i ty of the s i te is formed by the Cedar Mounta ins , wh ich 
r i se to eleva t ions of approx ima tely 7 7 0 0  feet ( approx ima tely 3 50 0  feet above 
the deser t floor ) . Th e prox imity of t h i s  mountain r ange results  in a 
generally wes tward slope to the s i te ,  with d r a inage into the Great Salt La k e  
Bas in . Th e s i te has a topog raph i c  rel ief o f  less than 1 1  fee t .  

The Salt  Lake C i ty area i s  loca ted i n  a la rge bas i n  d r a ined by the Jo rdan 
R iver and located between the Wa satch Mounta ins to the east and the Oqu i r r h  
Mountains t o  the wes t .  The or ig inal topog r aphy o f  the Vitro s i te has been 
mod i f i e d ;  the und i s t u r bed elevat i ons range from 4 2 3 5  to 4 2 50 feet and the 
dra inage i s  to the nor thwest , toward the Jordan R ive r .  

4 . 5 . 2  Geolog i c  featu r es 

Because of the lack of deta i led subs u r f ace d a ta concer n i ng the bedroc k ,  
the exact depth to and rela t ionsh ips among var ious bedroc k u n i t s  a t  the South 
Cl ive s i te are unknown . Lone Moun tain , located 3 m i les east of the s i te ,  has 
a core of Paleozoic rock s .  The se include , from wes t  to east , the Grandeur 
Member of the Pa r k  Ci ty Format ion , an unnamed Pe rmian format ion , and Un i t  5 of 
the Oqu i r r h  Format ion (Ma ur e r ,  1 9 7 0 ) . These we ll-indurated l imes tone s and 
sands tones str i k e  sl ightly eas t of nor th ( approx ima tely N12E)  and d ip steeply 
( 7 2  to 74 deg r ees)  to the west . Lone Moun tain  repr esents the wes t  limb of  a 
nor th- t r end ing ant i c l i ne , wh ich is  in turn loca ted on the upper pla te of the 
Lone Mounta in Thr ust Faul t , a sl igh tly nor thwes t-trend i ng Lar amide ( ea r ly 
Te r t ia r y )  low-a ng le fau l t . 

Th e sca ttered , low h i lls about 1 . 5  mi les west  of the s i te ( see Figure 
3-6 ) also contain outcrops of Paleozo ic Oqu i r r h  Format ion ( Moore and Sor ensen , 
1 9 7 9 ) . Th e se roc k s  may represent the nor the r n  exten t of a s l igh tly 
nor theast-t rend ing ove r t urned a n t i c l ine . The South Cl ive s i te may be located 
i n  the syncl ine be tween this  anticl ine and the Lone Moun t a i n  an t icl i ne to the 
eas t .  

The Gr aybac k H i l ls 3 . 5  mi les nor thwe s t  o f  the Sou th Cl ive s i te ( j us t  
nor th of Inter state 8 0 )  are  formed by remnants of Late Ter t iary (Miocene
Pl iocene ) basalt and bas a l t ic andes i te flows (Moor e and So rensen , 1 9 7 9 ) . 
These flows are the only apparent ev idence near the s i te of La te Ter t i ary 
tecton i s m .  

B ed r oc k  be low the Vi tro s i te is bur ied under a thick  sequence of a l luv ial  
depos i t s .  Ar now e t  a l e  ( 1 9 7 0 )  ind icate on  a s t r uc ture contour map tha t the  
unconso l i dated Qu a te r nary depos i ts be low the s i te are  at  least  5 0 0  fee t 
thic k .  Howeve r ,  the Ter t iary " bed roc k "  und e r ly ing the Quater nary depos i t s  
a l so con s i s t s  o f  semiconso l ida ted c lay , sand and g r avel , inter sper sed with 
lava and cemented layer s of sand and g r avel ( Arnow et a l . ,  1 9 7 0 ) . These 
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semiconsolidated Ter t i ary sed iments ex tend to a depth of 2 2 0 0  fee t be low the 
m i l l  s i te (Ma t t ick , 1 9 7 0 ) . Because of the th icknesses of the Cenoz o i c  
depos i t s , t h e  types o f  pre-Te r t iary roc k s  ex i s t ing be low the s i te are unk nown 
but they have no bear ing on the su i tab i l i ty of the s i te because of the ir dept h .  

S tr uc ture 

The mos t obv ious geolog ic s t r uc t u r e  as soc ia ted wi th the Cl ive and Salt  
Lake C i ty areas is normal f a u l t ing . Dur ing the Miocene , Pl iocene , and 
Ple i s tocene Epochs ( 1  to 2 5  m i l l ion yea r s  ago) , nor ma l  faults wes t of the 
Wasa tch Range upl i f ted and t i l ted la rge b loc k s  of the e a r t h ' s  c r ust into 
nor th-south-trend ing "bas i n  and r ange" s tr uc tur es . Th e "r ange" por tion of 
these s truc tures include the Cedar Mountains east of C l ive and the Oq u i r r h  
Mounta ins wes t  o f  Sa l t  Lake Ci ty .  Th e "bas ins"  include the Gr eat Sal t La ke 
Deser t and the Salt Lake Va lley . 

As fur ther descr ibed in  Sect ion 4 . 5 . 4 ,  the Sou th Cl ive s i te l i es in a 
reg ion wh ich con tains act ive fa u l t ing . Stud ies descr ibed in Append ix H show 
tha t se ismogenic sources include zones of fault ing a long the east flank of the 
Ced ar Mounta ins , the east flank of the Newfoundland Mounta ins , the west  f lank 
of  the S tansbury Mounta ins , and within  Puddle Va l ley . Th e  den s i ty of pos s i ble 
sei smogenic sources is cons ider ably less than a long the Wa tsatch Fron t loca ted 
abou t 6 5  mi les ea s t  of the s i te . 

Th e Vi t r o  s i te is loc a ted in an area of poten t i a l ly act ive fau l t i ng .  Th e 
Wa sa tch Fau l t  i s  a nor th-south-trend ing , 1 5 0-mil e- long normal fau lt  zone wh ich 
sepa r a tes the Wasatch Moun tains to the eas t from the Gr eat Ba s in to the wes t .  
Con s id e r able geolog ic ev idence ind icates that the Wa satch Fau l t  has been 
act ive dur ing Recent t ime . Fu r thermore , Cook ( 1 9 7 0 ) ind icates that  ver tical 
d i splacements of as much a s  2 0  feet have occ urred in  a s i ng le event on the 
Wasa tch Fau lt with i n the pas t 3 0 0  yea r s . The pote n t i a l  se i smic hazard at  the 
Vi tro s i te is add r essed in mor e  deta i l  in  Sec tion 4 . 5 . 4  and in  Append ix H .  

Soi ls  

Sur face and subsu rf ace cond i t ions at the South Cl ive s i te and vic i n i ty 
were eva lua ted through the d r i l l ing , logg ing , and samp li ng of 1 3  explo r a t ion 
bor ings . The logs of the explor at ion bor ings are  ava i lable in the UMTRA 
Proj ect Office in Albuque rque , New Mex ico . 

S u r f i c i a l  soi ls encoun ter ed in the 1 3  explor at ion bor ings genera lly 
con s i s ted of  l ight brown to tan , sandy to clayey s i l t .  These so i l s  we r e  
c la s s i f ied as e i ther s t i f f  o r  very s t i f f  and wer e  noted t o  contain  a sma l l  
p i nhole s tr uc ture and bedd ing layers tha t r anged from approx ima tely 0 . 0 6  to 
1 . 0  i nch in thicknes s .  The th ic kness of sur f i c i a l  so i l  var ied f rom 3 . 0  fee t 
in Bor ings SC- 4 and SC- 5 ( nor ther n  edge of s i te)  to 11 . 0  to 1 2 . 0  feet in 
Bor ing s SC- 2  and SC- 3  ( southe r n  edge of s i te ) . 

Under lying the su r f ic i a l  mater i a l  is dn inter laye r ed lacu s t r ian depos i t  
r ang ing from r e l a t ively clean f ine- and med i um- g r a ined sands to s i lty 
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c lays . Th i s inter laye red so i l  sequence appears  to be r andom and no def i n i te 
pattern or pr edom inant ma ter ial  type cou ld be cor r e lated among i nd i v id ua l 
bor ings . In gener al , the soi l s are  laye r ed but var ied in th ickness from about 
0 . 1  inch in s t r i nger s to 4 fee t . The cohes ive ma ter ials  encoun ter ed we r e  
generally class i f i ed as s t i f f  to very s t i f f  wh i le the cohes ionless mater ials  
were generally med i um dense to dense . Th is  i n ter  layered sequence ex tend s to 
depths between 45 and 51 feet be low the ex i s t i ng gr ade . 

Beneath the inter layered seq uence the pr edom i nant ma te r ia l  become s a 
g r ay i sh-b r own to brown s i l ty sand w i th a con s i s tency c l ass i f icat ion r ang i ng 
f rom med i um dense to very dense . In Bor ing SC-l , d r i lled to a depth of  2 5 0 . 8  
fee t , the mater ial was con t i nuous be low a depth of 51 feet w i th minor 
var i a t ions in s i l t  or clay content and occas iona l zone s where thin str i ng e r s 
of f iner -g r a i ned mater ials  wer e  encounter ed . At a depth of 7 5  fee t ,  zones 
were noted that conta ined coar se sand and g r avel . At  a depth of approx imately 
128 fee t , the mater ial was clas s i f i ed as very dense and r ema i ned cons i s tent  to 
the depth pene tr ated . 

So i l s data for the Vi tro s i te are  ava i lable in the UMTRA Pr oject O f f ice 
in Al buque rque , New Mex ico , and wer e  included i n  Append i x  A of  the DEI S .  

4 . 5 . 3  Mi ner a l  resources 

Sma l l  amounts of sand , g r avel , and ground water have been produced f r om 
the a l l uv i um sur round i ng the Ced ar Mountains east o f  the South Cl ive s i te . 
One source of g r avel nea r  the Sou th Cl i ve s i te was doc umented to be i n  Sect ion 
1 8 ,  T1N ,  R9W (Ma urer , 1 9 7 0 , p.  1 7 3 ) . Sources nearer the s i te may be loca ted 
on the wes t  flank of Lone Mounta i n  in Sec t ion 3 4 ,  T1 S ,  Rl lW and Sec t ion 3 ,  
T2S , Rl lW .  However , no agg r egate has been prod uced i n  the Lone Moun ta i n  a r e a  
or w i t h i n  the Sou th Cl i ve s i te .  Because o f  t h e  large quant i ty and widespr ead 
d i s tr ibu t ion of  sand and g r avel , the very small popul a t ion and the r e s u l t ing 
sma l l  demand , and the long d i stance to any large mar ket , the poten t i a l  for 
sand and g r avel produc t ion in the v i c i n i ty of the Sou th Cl ive s i te is very 
sma l l .  

The Vi tro s i te i s  loca ted i n  a valley that conta ins th ick clay , 
sand depos i t s . The depos i ts immed i a tely under lying the s i te have no 
character i s t ics that d i ffer from those unde r ly i ng sur round i ng a r eas . 
depos i t s  there for e , have no known economic value and no potent i a l  for 
near-term developmen t .  

4 . 5 . 4  Se ismic Ha zard 

s i l t ,  and 
known 

Th e se 

The following par ag r aphs br i e f ly rev iew the se i smic h i s tory of the 
reg ion , the Max imum Cred ible Ear thquake , and i ts recur r ence interval . A mor e  
deta i led evaluat ion o f  the pote n t i a l  ear thquake effects on the Vi tro and South 
Clive s i tes is  a t tached as Append i x  H .  
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Se i smotecton ic Setting-South Cl ive 

The South Cl ive s i te is located with i n  the Gr eat Bas in in the 
Bas in-and-Range Province (BAR) in we stern Utah . The s i te i s  in a trans i t io n  
zone be tween exposed BAR hor sts and grabens ( moun t a i n  r anges and va l leys)  to 
the east and bur ied BAR hor sts and g r abens to the wes t .  The s ite area doe s 
not have r ecorded h i sto r ic a l  se ismic i ty but near by se i smog e n ic areas and 
geolog ic structures could pose a h azard to the s i te .  

Se i smog enic sources ( ac t ive fau l ts ) wh ich could pose a haz ard to the s i te 
include fau lt  zones a long the east flank of the Cedar  Mountains , the east 
flank of the Newfoundl and Mounta ins , the we st flank of  the Stansbury 
Moun tains , and w i th in  Puddle Va lley . Other fault zones in the s ite reg ion do 
not show evi dence of be ing act ive . 

Th e h i stor ical ear thquake data base i s  f rom 1 8 50 through 1 9 7 8  and 
magn i tude 5 . 5  and larger ear thquakes are shown in  Table 4-1 . The 1 9 3 4  Han s e l  
Va l ley event i s  the only moder ate to l a r g e  h i stor ical earthquake to pose 
s ig n i f icant hazard to the s i te ,  but th i s  hazard is less than tha t  a s soc i ated 
w i th nearer se i smogenic s t r uc tur es . 

Max imum Cred ible Ear thquakes and Recu r r ence Interval - Sou th C l ive 

To assess the hazard to the s i te and to d etermine s i te design c r i te r i a ,  
i t  i s  necessary to e s tabl i sh a Max imum Cred ible Ear thquake ( MCE )  for each 
sei smogen ic fault wh ich could a f fect the s i te . The MCEs calculated for the 
sei smogen ic sources a f fecting the South Cl ive s i te r ange in value from M s of 
6 . 8 to 7 . 3 . These r e sult  in mean max imum expected acceler a t ions in bedroc k at  
the s i te of  f r om 0 . 1 9  g to  0 . 3 1 g w i th expec ted var i a t ions of � 0 . 0 6 g .  The 
MCE ' s  wer e  calculated us ing total length fault r upture , and recur rence 
intervals s im i l a r  to other Bas in and Range tec ton ic se ttings , in exces s  of 
1 0 , 0 0 0  year s for each ind ividual faul t .  

S e i smotecton i c  Se tting--Vi tro 

Th e Vi tro s i te i s  located a long the Wasatch Fr on t wh i ch del ineates the 
boundar ies be tween the Great Basin to the west and the Colorado Plateau i n  
southeastern Utah and the Middle Roc ky Moun t a i ns i n  nor theas ter n  Utah . The 
Wasatch Fron t i s  par t  of  a d i s t inct nor th-trend ing zone of  eleva ted se ismic 
act iv i ty wh i ch extends from nor thern Ar i zona to nor thwestern Mon tana .  Th i s 
zone , known as the Intermounta in Se i smic Bel t , has expe r ienced a t  least 1 5  
r ecorded ear thquakes w i th Richter magni tudes greater than 5 . 5 i n  1 2 9  yea r s  of  
r ecord . The largest of these 15  ear thquakes was  a mag n i tude 7 . 1  event wh ich 
occ u r r ed in  1 9 5 9  at He bgen La ke , Mon tana . 
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H i stor ica l ear thqua ke documen tat ion has been compl eted from the per iod of 
1850  unt i l  19 8 0 .  Table 4-1 is a l i s t i ng of the largest ear thquakes f rom 1 8 5 0  
through 1 9 7 8  i n  the Utah reg ion . Two o f  these ear thquakes ( 1 9 1 0  and 1 9 1 4 )  may 
be d i r ec t ly r e lated to the Wa satch Faul t .  The most  damag ing ear thquakes of  
the nor th centr a l  reg ion of Utah occur red in Ha nsel Va l ley in 1934  and i n  
Cache Va lley in 19 6 2 .  

Based on ear thquake h i s tory and geolog ic ev i dence , the Salt  Lake C i ty 
reg ion con ta ins numerous young faults , i nc l ud ing the Hansel Va l ley , Eas t 
Cache , Wasatch , and unnamed faults along the wes t  flank of the Oqu i r r h  
Mounta ins south of  the Gr eat S a l t  Lake . 

Tab le 4-1 . La rges t Ea r thquakes i n  the U tah Reg ion 1 8 5 0  Through 1 9 7 8 a 

In tens i ty Magn i tude 
Loca l  Date Lat ( ON )  Long ( OW) I 0 M

L 
Loca t io n  

1 8 8 4  Nov 1 0  4 2 . 0  1 1 1 . 3  VI I I  ( 6  ) Bear Lake Va l ley 
1 8 8 7  Dec 5 3 7 . 1  1 1 2 . 5 VI I ( 5 -1/2 )  Kanab 
1 9 0 0  Aug 1 4 0 . 0  1 1 2 . 1 V I I  ( 5 -1 / 2 )  Eureka 
1 9 0 1  Nov 1 3  3 8 . 8  1 1 2 . 1  IX  ( 6 -1/2+)  Rich f ie l d  
190 2 Nov 17 3 7 . 4 1 13 . 5  VI I I  ( 6  ) Pi ne Va lley 

1909  Oc t 5 41 . 8  1 1 2 . 7  VI I I  ( 6 )  Hansel Val ley 
1 9 1 0  May 2 2  4 0 . 8 11 1 . 9  VI I ( 5 -1 / 2 )  S a l t  Lake Ci ty 
1 9 1 4  May 1 3  41 . 2  1 1 2 . 0  VI I ( 5 -1/ 2 )  Ogden 
1 9 2 1  Sep 2 9  3 8 . 7 11 2 . 2  VI I I  ( 6 )  Els inor e 
1 9 21 Oc t 1 3 8 . 7  1 12 . 2  VI I I  ( 6 )  Els inore 

1 9 3 4  Mar 1 2  41 . 7 11 2 . 8  I X  6 . 6 Ha nsel Va l ley 
( Kosmo ) 

1 9 5 9  Ju l 21 3 7 . 0  1 12 . 5 VI 5 . 5+ U tah-Ar i zona 
border ( Kanab) 

1 9 6 2  Aug 30 4 2 . 0  11 1 . 7 VI I 5 . 7  Cache Va lley 
( Logan ) 

1 9 6 6  Aug 16 3 7 . 5  1 1 4 . 2  VI 5 . 6  Nevada-Utah 
border 

1 9 7 5  Mar 2 8  4 2 . 1  1 12 . 5  VI I I  6 . 0  I daho-Utah 
border ( Poca-
tello Valley)  

aTable i nc ludes ear thquakes of max imum Mod i f i ed Mercal l i  in ten s i ty ( 10 )  of VI I 
or g r eater , or of Richter mag n i tude 5 . 5  or g r ea te r .  Mag n i tudes in par en theses 
are  e s t imated from 10 • Sampl e area : 3 6 ° 4 5 ' N  - 4 2 ° 3 0 ' N ,  10 8 ° 4 5 ' W  - 1 1 4 ° 1 5 ' w .  
A f ter shocks are excluded . 

Source : Ar abasz et al . ,  ( 1 9 7 9 ) . 
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Due to the close prox imity of  the Wasa tch Fau l t  to the Vi tro s i te 
( F igure 4-1 ) and i ts suspected ac t i v i ty , the ear thquake r i sk f r om th i s  fault 
sys tem i s  g r eater than the r i s k  from earthquakes gene r a ted by r upture of  the 
o ther fault sys tems ment ioned above . 

I n  terms of  cur rent cr iter ia , an ac t ive fault i s  d e f ined a s  a s tr uc tu re 
wh ich has exper ienced d i splacemen t in the last 10 to 1 2  thousand year s .  The 
nor thern por t ion of  the Wasatch Fault has been thoroughly iden t i f i ed a s  
f a l l ing w i th in the act ive f a u l t  ca tegory . There have been no s u r face fault ing 
events a long the Wasatch Fault d u r ing the past 130 yea r s  ( a pprox imate ) .  
Geolog ic evidence , howeve r ,  ident i f ies mul t iple d i splacement epi sode s in the 
nor thern por t i on of the fau l t  system . Th e segment of  the Wasatch Fau l t  zone 
closest to the Vitro s i te is the East Bench Faul t about 3 mi  east of the s i te 
( Figure 4-2 ) . No deta i led d i splacemen t h i s tory i s  ava i lable for th i s  fault  
segment :  howeve r ,  its  geomorphic express ion de f i n i tely ind ica te s  movement 
dur ing the Qu ater nar y Pe r i od .  

Max imum Cred ible Ear thquake and r ecu r r ence interval-Vi t r o  

T o  a s se s s  the hazard t o  the embankment at  Vi tro due t o  s e i smic even ts , i t  
i s  nece s sary t o  e s ta bl i sh the Max imum Cred ible Ear thquake ( MCE ) . The design 
hazard i s  based on the Max imum Cred ible Ear thquak e .  Stud ies by others to 
quan t i fy the MCE and i t s  r ecur rence interval for the Wasa tch Fron t a r e  s t i l l  
ongo ing : however ,  s u f f ic ient analyses have been completed t o  e s tabl i sh 
reasonable des ign cr i ter ia . 

Based upon the cur r ent knowledge o f  recurr ence i n tervals o f  ear thquakes 
along the Wa satch Front , it is l i kely that a R ichter mag n i tude 7 . 0  or g r eater 
ear thquake somewhere along the front will cause g r ound shak ing at  the Vi tro 
s i te within the next 200 year s .  The East Bench Fau l t  segmen t i s  the c lose s t  
fau lt  t o  t h e  s i te a n d  would c a u s e  the most intense ground sha k ing i f  r upture 
wer e  to occur  a t  that loca t ion . The r e turn per iod o f  a large event ( 6 . 5  to 
7 . 5 magn itude ) i s  est imated to be about 50 to 6 6 0  yea r s  for the en t i r e  Wa satch 
Front , but the r e tur n pe r iod for a s imilar  large event along the East Bench 
Fau l t  would be sever al  t imes longer . I t  i s  not pos s i ble to a s s ign a spec i f ic 
MCE and recurr ence interval for th i s  fault , but based on results  from var ious 
inve s t igator s ,  the MCE would probably be about mag n i tude 7 . 5 and the 
rec u r r ence interval be tween 1 0 0 0  and 2 0 0 0  year s .  The MCE for the Vitro s i te 
would be in the r ange of  magn i tude 6 . 0  to 7 . 5 .  I f  t h i s  event occ u r r ed on a 
near by fault such a s  the Eas t Bench , on- s i te g round accele r a t ion s in rock 
would be about 0 . 3  to 0 . 5 5  g .  

Analys i s  o f  selected f a i l u r e  sur faces o f  the s lopes o f  the embankment 
ind icates the min imum ground accelerat ion that could cause pos s i ble minor 
damage is about 0 . 2 3 g .  Th is g round acce l e r a t ion could be a ssoc iated w i th an 
ear thquake event of  lesser mag n i tude than the MCE .  

Due to the prox i m i ty o f  the act ive faults , the interbedded nature o f  the 
found a t ion so i l s , and the e f fects of damp ing/ampl i f ica t ion on a spec i f i c  
ear thqua ke even t ,  a r e t u r n  per iod o f  the pred icted y ield acce lerat ion o f  
0 . 2 3 g cannot b e  a sce r ta ined w i th any con f idence level . 
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4 . 6  WATER 

The following subsec tions descr i be ex i s t ing sur face-water and 
g round-water sys tems poten t ially a f fected by a l ter native remed i a l  actions , 
the i r  qual ity and c u r r en t  u t i l i za t ion . 

4 . 6 . 1  Sur face water 

The Vi tro s i te , the South Cl ive s i te ,  and the transpor t a t ion routes all 
l i e  w i th i n  the Great Bas in  d r a i nage , a closed bas in  h aving no outle t .  Much of  
the bas in  dra ins  to the Gr eat Salt La ke , wh ich cover s an area of a bout 1 7 0 0  
square miles and con ta ins about 16 m i l l ion acr e-fee t of  water ( Kec k and 
Ha s s ibe , 1 9 7 9 ) . Because of i ts h igh sa l t  conten t  ( a round 25 per ce n t ) , mos t 
forms of  aquatic l i fe cannot s u r vive in the lake . The largest species i s  the 
br ine shr imp , wh ich is less than half  an inch long . 

The Vitro s i te and about 5 7  miles of the tr anspor tation cor r idor s 
u ltimately d r a i n  to the Great Salt La ke (Figure  4 - 3 ) . About 5 mi les of the 
cor r idors d r a i n  to the Puddle Val ley depr ess ion , wh ich is nor mally dry . The 
South Cl ive s i te and the r ema i n ing 8 miles  of the tr anspor ta t ion route s d r a in 
into the normal ly dry Ripple Val ley depr e s s ion on the easter n f r inge of  the 
Gr eat Salt Lake Deser t .  

The ar id to semi-a r id cl imate that pr eva i l s  pr ofoundly a f fects the 
�ur face-wa ter reg ime .  with the exception of Timpie Spr ings , e f fect ively a l l  
per enn i a l  water cour ses a r e  i n  Salt La k e  County and mos t  o f  them a r e  man-made . 
with in 1 mile of  the tr anspor tation cor r idor s ,  there are  7 3  wa tercour ses and 
mor e than 50 ponds or lakes shown on U . S .  Geolog ical Sur vey quadrangle maps . 
Of the 7 3  wa ter cour ses , 3 are  natural per enn ial  d r a inages , 3 a r e  aqueducts , 
and 10 a r e  perenn ial  man-made can a l s . The r ema i n i ng 5 7  a r e  shown as 
intermi ttent or epheme r a l  s t r eams ; most are probably ephemer al , tha t i s , they 
f low only in d ir ect response to pr ec i p i ta t i on . Of the 5 0-plu s  ponds , 1 6  a r e  
shown as per ennial , 4 are  salt evapor a tor s , and the r est  are intermi ttent or 
ephemer a l .  Some of the inter mi ttent ponds in the v i c in i ty of the Gr eat S a l t  
Lake are  merely depr ess ions wi th eleva t ions such tha t  fluctua t ions in  the 
ground-wa ter table probably deter mine whe ther water is pr esent on the 
sur face . Three of the perennial ponds are assoc iated w i th industr ial use . 
Al l of the per enn ial  water bod ies  are  with i n  the Gr eat Salt La k e  d r a inage 
bas i n ;  none is closer than 28 miles to the Sou th Cl ive s i te . 

No sur face-wa ter bod ies  a r e  pr esent on the Sou th Cl ive s i te .  The near est 
s tr eam ch annel ends about 2 m i les east of the s i te and i s  typical of  a l l  the 
d r a inages a long the transpo r t a t ion cor r idor s with i n  about 20 mi les of the 
Sou th C l ive s i te . Str eamf lows from h igher elevat ion s  usually evaporate and 
i n f i l t r ate into the ground befor e reach ing lower , f l a tte r  land . Th e str eam 
channels  are wel l  d e f ined in  the i r  upper r eaches , but as they approach the 
fla tlands the s i ze of the channel r educes unt i l  ther e  is no ev idence of a 
s tream .  In extreme events , such a s  a Probable Max imum Flood ( PMF) , sheet f low 
cou ld pass over the South Cl ive s i te but it would be nonchanne l i zed . 
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Fou r  sur face water bod ies  are in c lose prox i m i ty to the Vi tro s i te . The 
Jordan River flows nor th to the Great Salt Lake and i s  abou t 1 5 0 0  feet wes t  of  
the s i te .  Jor dan River flows are regu l a ted , be ing the ou tlet for  Utah La k e ,  
and average about 3 8 0  cubic fee t per second ( USGS , 1 9 8 0 ) . Mi l l  C r eek , a 
per enn i a l  str eam , flows a long the nor th edge of the s i te . Th i s  creek empties  
d i rec t ly into the Jor dan River and ha s a mean average flow of  about  10 cubic 
feet  per second ( FBDU , 1 9 8 1 ) . Two flowing d r a inages ar e on the Vi tro s i te 
( see F igure 3- 2 ) . The Vitro Was te D i tch f lows from east to wes t , b i sect ing 
the approxima te wes ter n  half of the s i te and empt ies  into the Jo r dan River . 
The South Vi tro D i tch f lows from south to nor th and j o ins the Vi tro Was te 
Di tch near the center of the s i te .  The Sou th Vi tro D i tch and the Vi tro was te 
D i tch have average f lows of  about  3 and 2 4  cubic fee t per second , r espec t ively 
( FBDU , 1 9 8 1 ) . The s i te does not con tr ibute r unof f  to the Sou th Vi tro d i tch 
except in sever e  r a ins ; the d i tch is pr imar i ly fed by ground wa te r . 

None of the surface water bod ies in the v i c in i ty of the Vi tro s i te ,  the 
tr anspor tation cor r idor s ,  or the Sou th C l ive s i t e  are used for dr ink ing 
purposes and mos t  have no bene f ic i a l  use . The f i r st  body of  wa ter east of  the 
South C l ive s i te that i s  u t i l i zed is 2 8 . 1  miles d i s tant . At  th i s  po int , a 
per enn i a l  str eam flows from Big Spr ing ( 1 0 0 0  fee t  sou th of  I - 8 0 )  to the Timp i e  
Spr ings Wa ter fowl Management Area , about 2 0 0 0  f e e t  nor th o f  I - 8 0 .  No o ther 
per enn i a l  str eam crosses the transpor ta t ion routes w i th i n  Tooele Co unty . In 
Salt Lake Co un ty , 1 1  per enn ial , man-made wa tercourses cross the t r anspor t a t ion 
cor r idor s between La ke Po int  Junct ion (mi le 5 3 )  and I -1 5  ( m i le 7 0 . 5 ) . Th e 11 
watercourses are used for indus t r i a l  f lood control and i r r i g a tion purposes . 
The largest of  these str eams i s  the Surpl us  Canal , wh i ch was con str ucted in 
the late 1800s to d iver t Jordan River f loodwa ter s away from central Salt Lake 
C i ty .  The Surplus  Canal d iver s ion is about 1 m i le downs tr eam of  the Vi tro 
s i te .  I t  has been e f fec t ive , and ne i ther i t  nor the Jordan River are expected 
to over top the ir  bank s  near the transpor t a t ion cor r ido r s  or the Vi tro s i te in 
f loods w i th a recur rence inte rval of 5 0 0  year s or less , accord ing to 
prel iminary s tud ies conducted for the Feder a l  Emergency Management Agency . 

There are ten perenn ial  wa ter bod ies w i th i n  5 0 0  fee t  of  the r a i lroad or 
h ighway a long the transpor tat ion cor r idor s  bu t the only ma jor body i s  the 
Great Salt  Lak e .  Of the r ema in ing n ine , four are salt evapora tor s for 
indust� i a l  use and con trol led by the ope r a t ing s a l t  compan ies . Two o ther 
ponds are subj ected to d i rect r unof f  from ind u s t r i a l  opera tions ( e . g . , a slag 
dump at m i l e  5 4 ) . A group of  ponds east of Timpie , a t  m i les  3 0  through 3 3 ,  
are located i n  an area o f  1.ow g r ound w i th a h igh water table tha t results  in 
large areas of very shal low ( less  than 1 foo t  deep ) s tand ing water with no 
de f inable ou tle t .  Another pJnd , a t  mile S 9 . 3 ,  is a lso the r es u l t  of g round 
wa ter and cover s less than 1 acre wi th no v i s ib le inle t or outle t .  The last  
per enn i a l  pond w i th in 5 0 0  feet  of  the transpor t a t ion cor r idor s l i es be twee n 
two sets of r a i lroad tr ack s from mi les 5 8 . 5 to 6 0 . 6 and ha s no apparent use . 

Descr iption of  wa tersheds 

The South Cl ive s i te l ies to the wes t  of the Ce dar Mount a i n s  in a 
relat ively f la t  bas i n .  The streams w i thin the water shed d o  not nor mally reach 
the s i te ;  the channel s  end 2 mi les east of the s i te .  Th i s  ind icates tha t  
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flows normally inf i l tr ate or evapor a te be fore reach ing the South Cl ive s i te .  
There is no outlet for the wa ter shed and any water tha t flows by the s i te 
wou ld pond in a playa sever a l  mi les to the we s t .  The wa ter shed above the s i te 
covers approx ima tely 4 6  square miles ( Figure 4 - 4 ) . 

The V i t r o  s i te l ies within the dra inage sys tem of Salt La ke C i t y  and 
County . The flow reg imes of the two ma j or streams in close prox imity to the 
s i te , the Jo rdan River and Mill  Creek , are r egulated by the var ious 
inter connect ing canals wh ich have been constr ucted throughou t the area and ar e 
not subject to natur al  var ia t ions . These canals ar e des igned for shor t- term 
floods ( typically 5 0 - to 1 0 0 -yr flood events ) , bu t for long time per iod s or a 
Pr obab le Max imum Flood the i r  contr ols would f a i l  and , thus , the ir  ef fec ts can 
be ignored . The e f fective d r a inage area of the Jor dan River is abou t 3 1 0 0  
squa r e  m i les , wh ile that of  M i l l  Creek is about 3 2  square mi les . The Jor dan 
River Bas in s tar ts at the headwate r s  of the Provo River and inc ludes Deer 
Creek Re ser vo i r  and Utah La k e .  The flow of the Jordan River i s  con trol led by 
gates and pumps on Utah Lake , wh ich is a natural lake tha t  has been 
ar t i f ic i a lly mod i f i ed to control its  wa ter level . 

H i s tor ical  f loods 

No data on h i stor ical floods a r e  ava i l able for e i ther the South Cl ive 
s i te or the Tooele County por t i on of the transpor tation cor r idor s .  Flow 
r ecor d s , from December 1 9 4 2  to the presen t ,  are ava il able for the Jo r dan 
River/Surplus C ana l .  The Surplus Canal d ivers ion is about 1 m i le downstream 
o f  the Vi tro s i te .  Almost all of the flood flow is d iverted thr ough the 
Surplus C ana l ;  s i nce 1 9 5 2 ,  the max imum flow in the Jor dan River j us t  
downstr eam of  i ts con fluence w i th the Surplus Canal has been l im i ted to 2 0 0  
cubic feet per second . The max imum comb ined flow wa s about 2 3 0 0  cubic feet 
per second in September of 1978  ( USGS , 19 80 ) . No r ecords a r e  ava i l able for 
Mill  C r eek , wh ich is on the nor th edge of the Vi tro s i te .  

Some flow data ( USGS , 1 9 8 0 ) ar e ava i l able for tp � dra inages along the 
transpor tat ion cor r idor s w i thin  Salt Lake County , bu t the per iod s of record 
are gener a l ly shor t .  The max imum r ecor ded flows in the v i c i n i ty of 1-80 are 
790 and 1 3 9 0  cubic fee t per second for the Jordan River and Surplus Cana l , 
r espect ively . Pe ak flows a t  gaging stat ion s near  1 - 8 0  and the Gr eat Salt Lake 
have been less than 400  cubic feet per second . These g ag ing s t a t ions a r e  
a long the t r anspo r t a t ion cor r idor at  mi les 6 6 . 2 ,  5 9 . 8 ,  and 5 6 . 5 ,  r espec t ively 
( F igure 4- 3 ) . 

Syn thetic flood analyses 

The Probable Max imum Flood ( PMF ) for the South Cl ive s i te resu l t ing from 
a 6-hr Probable Max imum P r ec i p i ta t ion ( PMP ) o f  9 . 7  i nches over the 
4 6-squa r e-m i le d r a inage area wa s calcula ted us ing dam des ign techn i ques ( US 
001 , 1 9 7 7 ) . The results o f  the analy s i s  ind icate tha t the PMF would have a 
peak flow of 4 5 , 0 0 0  c f s . 

E s t ima te s of  peak flood flows near the Vi tro s i te wer e  developed u s i ng 
two d i f feren t sources . The HEC-l prog r am was used to develop PMF hydrog raph s . 
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Flood f lows for 100- and SO O-year return pe r iods we r e  obta i ned from the 
Feder a l  Emer gency Manag ement Agency ( FEMA , 1 9 8 0 ) . The FEMA s t ud i es pr esented 
f lood values for the Jo rdan River above th e Surplus  Ca nal as 2 0 0 0  and 2 7 0 0  
cubic feet per second for the 1 0 0 - and S O O -year r e tur n per iods , r espec t i v ely . 
Prel iminary ind ica t ions are that these flood s would not ove r top the ban k s  o f  
the r iver a t  the Vi tro s i te .  The FEMA s tu d i es pr esented a 1 0 0 -year f lood of  
6 0 0  cubic feet  per second for M i l l  Cr eek at the Vi tro s i te ,  wh i ch shou ld also 
stay w i th in the channel . The FEMA s tud i es also ind icate tha t the Jordan River 
would s tay w i th in its ban ks near 1-80 under the 100- and S O O-ye ar flood 
cond i t ions . 

The PMF for the Jor dan River was developed at  i t s  con f l uence w i th Mi l l  
Creek , j ust  downs tream of  the Vi tro s i te .  Two k inds of PMF were calc u la ted : 
one for a gener a l ,  7 2-hour storm over the en t i r e  d r a inage , and the other for a 
loca l ,  6-hour s torm over a S O O -squa r e-m i le area a t  the down s t r eam end of the 
bas in w i th a 2 4-hour gener a l  storm occu r r ing s imu l t aneously on the r ema i nder 
of the bas i n .  The gener al  7 2 -hour PMF wou ld be the mor e  severe of  the two , 
r e s u l t i ng i n  a pea k flow of 4 1 4 , 0 0 0  cubic feet pe r  second . Th e cor r espond ing 
flood eleva t ions were calcula ted us ing the HEC-2 prog r am ( Hydrolog i c  
Eng ineer ing Cen ter , 19 7 9 )  along w i th the slope-a r ea me thod for un i form flow 
compu tat ion s . The wa ter-s u r face elevat ion r e s u l t i ng from a peak flow of  
41 4 , 0 0 0  cub i c  fee t per second near  the Vi tro s i te was ca lcu lated as about 4 2 7 6  
feet . Th is  eleva t ion i s  about 1 1  feet above the ex i s t ing g round near the 
Vi tro s i te and wou ld crea te flow veloc i t i es of approx i ma tely 3 to 4 feet per 
second . 

The PMF for Mill  Cr eek was also developed for the Vi tro area . Th e HEC-2  
( Hydr olog i c  Eng i neer ing Center , 19 7 9 )  ana lys i s  showed tha t the natural 
topogr aphy of the Jordan River Va l ley l im i t s  the wa ter -sur face e leva t ion and 
peak flow veloc i ty to about 4 2 3 7  feet and 2 . 1  feet per second , r e spec t ively , 
a t  the Vi tro s i te .  

wa ter qu al i ty and u t i l i z a t io n  

Th e project reg ion c a n  b e  d iv ided i n to two areas regard ing water qua l i ty 
and use : Salt Lake County and Tooele County . Gene r a l ly spea k ing , 
water-q ua l i ty data are ava i lable for Sa l t  La ke County but not for Tooele 
County . 

F i g u r e  4 - S  shows loc a t ions of sampl i ng po ints for the wa ter qua l i ty 
mon i tor i ng prog r a m .  State of Utah and the U . S .  Geolog ical Survey sampl ing 
s ta t ions are also ind ica ted . 

Water-qua l i ty data are gene r a lly unav a i lable for Tooele Co unty , wh i ch i s  
a r e f lect ion of  the lack of  wa ter and popul a t ion cen ter s .  The on ly wa ter 
qua l i ty s t a t i on is at  the source of Big  Spr ing near Timpie ( S . 4  at  m i le 2 8 . S 
on Figure 4- S ) . The spr ing feeds a wa ter fowl management area and has no other 
uses . Th e water i s  very hard and very h igh in d i s solved so l id s , pr imar i ly 
sod ium and ch lor ide ( salt ) . Mode r a te concentrat ions of ar sen i c , n ic k e l , 
copper , and s ilver are a l so pr esen t .  
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Nume rous wa tercour ses are mon i tored in  Salt Lake County , but th i s  
d i scuss ion deals only with the wa ter qual ity o f  str eams i n  the immed iate 
v ic in ity o f  the transportat ion cor r idors and the Vitro s i te ,  wh ich a r e  
ef fect ively at the downstr eam end of  S a l t  La ke County . By the t i me water 
near s the a f fected areas , much of  it  is return f low f rom i r r igat ion and 
industr i a l  purposes , and is being routed to the Gr eat Salt Lake as a means of 
d i sposal . 

Th e water qua l i ty of  the streams in Salt La ke Co unty i s  r easonably wel l  
known , and is d i scussed by Hely et al . ( 1 9 71 ) . The water i s  very hard , and 
soften ing is des i r able for most purposes . wa ter from the Jo rdan River i s  
un s u i table for mun icipa l  or domestic u s e  wi thout tr eatment . Th i s  also app l i e s  
t o  connected c a n a l s  such as the Surplus Canal , Nor th Po int Consol idated Ca nal , 
and Gog g i n  D r a i n . The Jor dan River is organ ically pol l uted , h a s  a h igh 
d i s solved-solids con tent (>1 0 0 0  mg/l ) , and contains very f ine sed iment wh ich 
is d i f f ic u lt to remove . The wa ter would probably be s u i table for industr ial  
coo l i ng and ore  process ing uses . wa ter from the Jo r dan River i s  gene r a l ly 
acceptable for i r r igat ion but i s  mar g inal for stoc k wa ter ing because of  the 
organic po l lut ion . 

The water qua l i ty o f  the Ga r f ield and Kennecott Dra ins , and Lee Creek 
(mi les 5 2 . 7 , 6 6 . 2 ,  and 5 9 . 8 ,  r espect ively , a s  numbered on F igure 4- 5 )  i s  much 

poorer than that of  the Jo rdan River . It i s  u n l i kely that these waters would 
be s u i table for industr ial or i r r igat ion uses . 

Gr eat S a l t  La ke wa ter is used for two indust r i a l  purposes : mi ner a l  
extract ion and br ine shr imp produc t ion . The lake i s  also used for r ec r eat ion 
such as s a i l ing , swimming , and game- b i r d  hUn ting . The s a l i n i ty of the wa ter , 
up to e ight t imes tha t of  sea wa te r , precludes mos t other uses . 

S u r f ace-wat er qual ity samples we re taken f rom f ive locat ions along the 
transpor tat ion corr idor s ( see F igure 4- 5 )  to develop background data on the 
qua l i t ies of waters between the South Cl ive s i te and the Vi tro s i te .  Sample 
ana lyses ind icate tha t both pr imary and secondary d r ink ing water standards are 
exceeded : lead exceeded standards at  a l l  locations ; chlor ide at  locat ions 2 ,  
3 ,  4 ,  and 5 ;  cadmium at locat ions 3 and 5 ;  and chrom ium , s i lve r , iron , and 
manganese at  locat ion 3 .  Results from analyses for ma j or cat ions and an ions , 
general  par ame te r s , me tals , total metals , and rad iochemi s try are inc l uded i n  
Append ix D .  

Th e wate r s  of  Vi tro and South Vi tro d i tches wer e  analyzed for sever a l  
metals (As , Ba , Cd , Cr , Mo , Pb , U )  and pH . These results are r epor ted in  
Table D-2 4 ,  Append ix D .  

4 . 6 . 2  Ground wa ter 

Exist ing g round-water cond it ions at the Vi tro s i te are descr ibed in  the 
fol lowing sec t ion s .  The d a ta and det a i led analyses support ing th i s  
descr ipt ion a r e  presented in  Append ix D .  
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Vi tro s i te . Th e Vitro s i te is located w i th i n  the Jordan River Va lley i n  
Sou th S a l t  Lake , utah . The g round-water reg ime of th i s  valley i s  gener a lly 
character i z ed by two aqu i fe r  systems , a near-sur face uncon f i ned sys tem and a 
deeper con f ined sy stem . The uncon f ined system is pr inc i pa l ly recharged by 
upwar d  flow from the conf i ned aqu i fer and sur face i n f i l tr a t ion (Figure 4 - 6 ) . 
The con f i ned system i s  rech arged by i n f i ltr ation into porous ma ter i a l s  on the 
f lanks of the Wasatch Mounta ins to the east and the Oqu i r r h  Mounta i n s  to the 
wes t .  Near the s i te ,  both aqu i fers f low toward the wes t-nor thwest ( Figures  
4-6 and 4-7 ) . The uncon f i ned aqu i fer d i scharges into surface-water cou rses 
such as Mill  Creek and the Jordan Rive r . 

The general stratigr aphy of the Jordan River Va l ley in the v i c i n i ty of 
the s i te con s i sts of several hundred feet of unconsol i dated to poorly 
consol idated al luv ial  and lacu str i ne depos i t s  of i n ter bedded and h ighly 
lenticular sand s , s i lty s ands , s i lts , and c lays . The f ine-g r a ined depo s i t s  
wer e  l a id down in the lake env i r onment o f  the pr eh i s tor ic La ke Bonnev i l le . 
The coar ser -g r a ined so i l s  were depo s i ted as a l luvium,  probably along the 
marg ins of this preh i s tor ic lake as the leve l s  fluctuated and lowered to i ts 
pr esent cond i t ion , the Great Salt Lake . 

The f ield investigations in the v ic i n i ty of the Vi tro s i te ind icate tha t  
approx imately the upper 85  feet of subso i l  cons i s t  of i nter bedded f i ne sand , 
s i l ty sand , clay , and s i l t . These beds ar e of ten late r a l ly d i scon t i nuous and 
vary in th ickness from a few i nches to several feet . Gener ally , the upper 5 0  
t o  7 0  feet of th i s  complex prof i le form the uncon f i ned aqu i fer sys tem . Th e 
unconf i ned aqu i fer gene ra lly ove r l ies strata of  i nter bedded layers of  
low-permeab i l i ty clays and s i l ts .  Because the ma te r i a l s  of the uncon f ined 
aqu i fer are very s imilar to the und e r ly ing aqu i tard , the thickness of the 
uncon f ined aqu i fe r  var ies and can only be e s t ima ted . Po tent iome ter s  insta l led 
be tween 10 and 6 0  feet below the g round sur face r evea led water levels a t  
s l ightly below o r  sl ightly above the ground s u r f ace . Po tent iometers instal led 
below 70 feet r evealed wa ter levels 7 . 5  to 15 feet above the g round sur face . 
Th us , in the v ic i n i ty of  the ta i l i ngs pi le , the uncon f i ned aqu i fe r  appea r s  to 
be about 60 feet th ic k .  The inte r bedded str ata of th i s  aqu i fer system produce 
water at var iable r ates . Results of a pump test and pumpi ng for water -sample 
collect ion ind icate that water yield can be much less than 1 gpm for the s i l ts 
and clays and greater than 1 gpm , probably approach ing 1 0  gpm , for the f ine 
sand s and s i l ty sand s .  Det a i led we ll log s of  the r ecent i nvestigat ion by the 
Technical Ass i s tance Contractor ( TAC ) ( 1 9 8 3 )  for the shal low wel l s  are 
ava i lable for inspect ion at  the DOE Uranium M i l l  Ta i l ings Remedial Act ion 
Pr oject off ice in Albuquerque , New Mex ico . 

The s t r a t ig r aphy below a depth of about 85 feet also con s i s ts o f  
inter bedded s i l ts , clays , and sands . Th e sand layer s  a r e  gener a lly 
coarser-g r a ined than the over ly ing beds descr ibed above . In some i nstances 
the sand laye r s  con ta in con s iderable g r ave l . 

Recent wor k  by Dames and Moor e  ( 1 9 8 2 )  and the TAC ( 19 8 3 )  i nc l uded 
mon i tor ing and pump wel l s  to a max imum depth of about 130  feet be low the 
g round sur face . The we lls that pene trated to a depth of about 70 feet or 
g r eater , below the ground sur face , encounte r ed gr ound water under a r tes ian 
pressur e .  The hyd r a u l ic head l evels r anged from about 7 . 5  feet above land 
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sur face for the we l l  a t  7 0  fee t to a max imum o f  1 5  fee t above land sur face for 
the we lls a t  depths o f  abo u t  130 fee t .  I t  i s  repor ted that th i s  ar te s ian 
aqu i fer sys tem extends to depths o f  500 to 800 feet be low the g round sur face 
( He ly et a l . , 1 9 7 1 ) . 

F low r ates f rom 2 - i nch open potent i ome te r s  in  
from a few gpm to seve r a l  tens o f  gpm ( TAC , 1 9 8 3 ) . 
we l l  produced a susta ined y i e ld o f  abo u t  3 0 0  gpm .  
sand layers o f  the conf ined aqu i fer a r e  sepa r a ted 
mon i tor ing of potent iome te r s  at var ious depths in 
long-term pump test  i nd icates the sand layer s  a r e  
Deta i led we l l  log s o f  t h e  recent inve s t i g a t ion b y  
deeper we l l s  a r e  a l s o  avai lable f o r  inspec t ion a t  
Albuquer que , New Mex ico . 

the ar te s i a n  aqu i fer ranged 
Pump tes t ing o f  an 8 - inch 

Even though the produc ing 
by c lay and s i l t  laye r s , 
the aqu i fer dur ing a 
hyd r a u l i c a l ly connec ted . 
the TAC ( 1 9 8 3 )  for the 
the DOE UMTRA o f f ice in 

B ased on the we l l  log s , a s impl i f ied subsur f ace cros s-sec t ion , F ig u r e  
4- 6 ,  was cons tr ucted to i llus t r a te the cond i t ions desc r i bed above . Aga i n  i t  
should be noted tha t the subs u r f ace s tr ata cons i s t  o f  numerous later a l ly 
d i scont inuous laye r s  o f  s i l t ,  c lay , and sand of  var i a ble th ick ness . 

Th e r e la t ionsh ip o f  the two aqu i fe r s  w i th regard to r echa rge , d i scharge , 
and movement o f  ground wa te r , as determined by a r ecent pump tes t by the TAC 
( 19 8 3 )  a nd a previous s tudy by He ly e t  a l . , ( 19 7 1 )  a r e  descr i bed i n  d e ta i l  i n  

Appendix D of  t h i s  document .  

Th e backgr ound water qua l ity or chem i s tr y  o f  the two aqu i fer sys tems i s  
substan t i al ly d i f ferent . The upper unconf i ned aqu i fe r  water i s  character i z ed 
by a br ac k i sh qua l i ty w i th h igh total d i sso lved solid s , gene r ally 2 0 0 0  ppm or 
g r e a te r .  The uncon f ined water qua l i ty gene r a lly improves wi th depth and 
app roaches the qua l i ty of the con f i ned g round wa ter . Th i s  water has l imi ted 
use for dome s t i c  or agr icultur a l  purposes due to mar g i na l  qual i ty and low 
y i e ld s . Th e con f ined aqu i fer wa ter gen e r a l ly has d i sso lved sol ids va lues of  
abou t 3 0 0  ppm . The conf i ned aqu i fe r  i s  a pr incipal s upply o f  dome s t i c , 
agr icultur a l , and ind u s tr ial  water in  the Jo rdan River Va l ley . 

Levels  o f  sod i um , s u l fa te , ch lor ide , i r on ,  total d isso lved sol ids , and 
u r a n i um in  the uncon f ined ground w a ter downgradient ( we s t-nor thwe s t )  and 
beneath the t a i l ings p i l e  are g r ea te r  than those in the upg rad ient uncon f ined 
g round water . No e levated levels of  molybdenum (Mo ) , ar senic ( As ) , selen ium 
( Se ) , r a d i um ( Ra - 2 2 6  and Ra-2 2 8 ) , vanad ium ( V) , thor ium ( Th-2 3 0 ) , and lead 210  
(Pb-21 0 ) , a ttr i butable to the ta i l i ngs p i le , have been found downg radient of  
the p i le boundary . 

Elevated levels of  iron , sulfate , and chlor ide we r e  found in  the conf ined 
aqu i fer water beneath and downg r ad i ent of  the p i le boundary . None of  the 
rad ionuc l ides and met a l s  l i s ted a bove , wh ich would be a s soc i a ted w i th the 
t a i l i ngs p i le , were found in levels above background i n  the conf ined aqu i fe r  
water . These cons t i tuents are l e s s  mob i le than the s u l f a tes a n d  ch lor ides and 
probably wer e  adsor bed or prec ipi ta ted in the low permeab i l i ty c lay and s i l t  
laye r s  in  the unconf i ned aqu i fe r  o r  aqu i tar d .  

The r e l a t ively good water qua l i ty o f  the a r te s i a n  aqu i fe r  i n  the S a l t  
La ke a r e a  i s  ma i n t a i ned b y  the upward ver t i c a l  hyd r au l i c  g radient be tween the 
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two aqu i fe r s  wh ich prevents downward mig rat ion of the naturally occurr ing 
brac k ish unconf i ned aqu i fe r . Current u t i l i z a t ion ( pump i ng ) of the con f i ned 
aqu i fer in the Salt Lake C ity area has not s i g n i f icantly r ed uced the areal 
extent of the flowing arte s ian cond i t i ons wh ich are present i n  the valley or 
the head leve l s  of the aqu i fer as compared to levels measured in the e a r ly 
1 9 0 0 ' s  (Hintze and Miller , 1 9 7 5 ) , and as s uch , th i s  upward g r adient has been 
and is c u r r e ntly ma intained in the Salt Lake area . Much heav ier u t i l i zat ion 
o f  the a r te s ian aqu i fe r  would r ed uce the head leve ls and pos s i bly reve r s e  the 
upward ve r t ical hydrau l ic g rad ient . Th i s  cond i t ion would then cause downward 
f low of the brack i sh uncon f i ned aqu i f e r  wate r s . Th e presence of the seve r a l  
feet o f  con f i n i ng c lay and s i lt layers wou ld r e tard f low t o  low ve loc i t ie s  i f  
the ve r t ical hyd r a u l i c  g rad ient wer e  reve r sed � howeve r , the downward d r i v ing 

force would be present . 

Th e migrat ion of the uncon f i ned aqu i fe r  wa ters to the con f ined aqu i fer 
would increase the d i s solved solids levels e ven in ar eas we ll away f rom any 
pos s i ble inf luence f rom the ta i l ings p i le . Th i s  cond i t ion would deg r ade the 
a r tes ian water and it could eventua lly make it non-pota ble . Thus , th i s  
scenar io will restr ict the long-term , heavy u t i l i z a t ion of t h e  con f i ned 
aqu i fe r ,  i r r e spec t ive of the contam ina t ion noted in the uncon f i ned aqu i f e r  
sys tem assoc i a ted with the ta i l ings pi le . 

The evidence of e levated i ron , ch lor i de , and sul fate in the conf i ne d  
aqu i fe r  benea th and downg r ad ient of the p i le probably r e f lects t h e  cond i t ion 
involving local i z ed heavy u t i l i z a t ion of the con f i ned aqu i fe r . Heavy pumping 
dur ing ope r a t ion of the Vi tro plant may have lowe red the head levels of the 
a r te s ian system and r eve r sed the d i rec t ion of the ve r t ical f low . 

The analy t i c a l  ana lyses of the background we l l s  in the uncon f i ned aqu i fe r  
(pre sented in Appendix D )  gene ra lly show that concentrat ions of c hlor ide , 

s u l fa te , and total d i ssolved sol ids are in exce s s  of the EPA secondary 
dr ink ing water s tandar d s .  In add i t ion , some of the background sample s 
conta ined i ron and ar sen ic in excess of the EPA secondary and pr imary d r ink i ng 
water s tandards , r espec t ively . 

Th e bac kground water qua l i ty of the conf i ned aqu i fe r  is gene r a l ly i n  
compliance with t h e  pr imary EPA d r i n k ing wa ter s tandards except for total 
d i ssolved sol ids wh ich are around 300 ppm . Th i s  value i s , howeve r ,  less than 
the upper l i m i t  for the EPA ' s  secondary d r ink ing wa ter s tandard . 

South Cl ive s i te 

Th e South Cl i ve s i te i s  located within the Gr eat Salt La ke Dese r t .  Th e 
two ma j or ground-wa ter sys tems in the area are the val ley f i ll and the 
alluvial fans border ing the Dese r t .  Recharge to the a l luv i a l  fans occ urs i n  
the moun ta ins border ing the Deser t �  in the v i c i n i ty o f  the s i te t h i s  would be 
the Ce dar Mountains eas t of the s i te . I t  is beli eved that g round water in the 
alluvial fans r echarges the valley f i ll . D i r ect i n f i l t r a t ion of inc ident 
prec ipi tat ion i s  not bel ieved to be a s i gn i f icant componen t  of the tota l 
ground-water reg imen at the South C l ive s i te .  

Ground-wa ter leve ls measured in mon i tor ing we l l s  i n s tal led at the South 
Cl ive s i te vary f rom about 20 to 3 0  feet below the g round sur face . The 
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pr inc ipal d i r ec t ion of ground-water flow within the South Cl i ve reg ion is to 
the wes t .  Loca l ly , however ,  the d i r e c t ion of g r ound-water flow is mod i f ied by 
both the sur f ace topog r aphy and by the s t r a t i g r aphy at depth . wi th i n  the 
South Cl ive s i te ,  the d i r ec t ion of g r ound-water movement appea r s  to be mainly 
to the nor theast . The hyd r a u l i c  g r ad ient in th i s  d i rect ion is sma l l , 
approx imately 3 feet per m i le . 

The pe rmeab i l i t ies of val ley- f i l l  ma te r i als benea th the South Cl i ve s i te 
r ange from about 0 . 2 8 to 2 . 8  feet per day , wh ich are cons i stent with the 
inter bedded very f i ne- to f i ne-g r a i ned sands and c lays . The calculated 
transmi s s i v i t i es f rom the results of pump ing te sts cond ucted on the s i te 
r anged from 0 . 8 to 1 66 ft 2 per day with a mean value of approx imately 4 0  
f t2 pe r day . 

Gr ound-water sampl es f rom each of the f ive mon i tor ing we l l s  insta l led at  
the South C l i ve s i te were obtained and a na lyzed for maj or c a t ions and an ions , 
metal s , and r ad iochem i s tr y .  The ana lyt ic a l  r e s u l ts for samples from each of 
the f ive we lls were compar ed w i th the EPA pr imary and secondary d r ink ing wa ter 
s tandards . Sul fate , chlor ide , and total d i ssolved sol ids ( TOS ) concentr a t ions 
in all we l l s  exceeded the EPA secondary d r ink ing water stand ar d s .  Tota l 
h ar dness was high , ind icat i ng that the ground wa ter is hard to very hard . 
Th is i s  suppor ted by the repor ted h igh concent r a t ions of c a l c i um ,  b icarbonate , 
sod ium ,  and magne s ium . Based on r epor ted total d i ssolved sol ids levels , the 
g r ound water at the South Cl ive s i te is clas s i f ied as " b r i ny "  ( Hem , 1 9 7 0 ) . In 
two or more we l l s , a r sen i c , bar i um ,  cadmi um , chrom i um , lead , mer cur y ,  
selen i um ,  and s i lver exceeded EPA pr imary d r ink i ng wa ter s tand a r d s ;  i ron and 
manganese exceeded EPA secondary dr ink i ng water s tandards . Ana lytical  results 
for  the r ad ionuc l ide par ame te r s  ind icate that g ross a lpha , g r oss be ta , and 
u r a n i um oxide (U308) exceeded EPA ' s  dr ink i ng water standards in two or 
more of the wel ls . 

other than the f ive mon i tor ing we l l s  instal led for th i s  prog r am ,  the r e  
are  no exist ing g r ound-water wel l s  o n  o r  near the South Cl ive s i te . The 
c losest known wel ls to the South Cl i ve s i te are  approx ima tely 3 miles 
nor thwest and 3 . 4  m i les eas t .  The wel l  wes t  of the s ite has been destroyed ; 
one of  the two we lls  eas t of  the s i te is in cur r e n t  use to wa te r 
l ives tock-- the second wel l  was d e s t royed ( see Table 0-3 2 ,  Append ix 0 ) . Th e 
h igh s a l in i ty of the ground water in the South Cl ive area may l im i t  its  use 
wi thout treatment to i ndustr ial use s .  In the Bonnev i lle Salt Flats to the 
wes t ,  h igh s a l i n i ty ground wa ter s  are used for mine r a l  extr act ion . 

4 . 7  ECOSYSTEMS 

Th e ex i s t ing ecosys tem of the Vi tro s i te and that for the South Cl i ve 
s i te are  desc r ibed below in terms of so i l s , vege ta t ion , w i l d l i fe , and 
endang e r ed spec ie s .  These de scr ipt ions are based both on l i te r ature and on 
f ie ld s u r veys . 
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4 . 7 . 1  So i l s  

Th e so i l  survey of the Salt La ke Area (SCS , 1 9 7 4 )  l i sted Ch i pman s i lty 
clay loam , sal ine a l k al i , and I r onton loam as the pr inc ipal soils  of the Vitro 
s i te . Th e Vi tro s i te is  now covered by unconsol idated ta i l ings mater i a l . 

The u . S .  So i l  Conservat ion Service ( SCS , 1 9 8 1 )  desc r ibed and mapped the 
s o i l  of the South Cl ive s i te as Iosepa s i lt loam . Because th i s  so i l  un i t  i s  
the only so i l  del ineated o n  the s i te , no so i l  map i s  included her e . 

Gener al character i s t ics 

The so i l  at the South Cl ive s i te is class i f i ed as hav i ng a hor i zon of 
c lay and a l k a l i  ( sod ium)  accumu l a t ion . The so i l  lacks mo isture for plant 
growth for long per iods and is low in or gan ic matter (USGS , 1 9 7 0 ) . so ils  of 
th i s  type are per iod ically saturated w i th water in some subhor i zon w i th i n  1 
meter of the sur face (SCS , 19 7 5a ) . 

When the sur face soi l s  are  dry , as they are  mos t  of the time , they are 
powdery and eas i ly lofted into the a i r  by wind action or t r a f f i c  of any k ind . 
The wind eros ion group to wh ich they are ass igned by the SCS i s  4 L ,  Moder ate . 
Such a so i l  can lose as much as 86 tons per acr e/year ( Cr aig  and Tur e l le , 
1 9 6 4 ) , wh ich i s  equ iva lent to a foot of  s u r f ace soil be ing removed by w ind in 
24 year s .  

Phys ical and chemical prope r ties 

So i l  samples wer e  col lected from a tr ench loca ted in the NW corner of the 
South Clive s i te . So i l  samples were a lso obtained f rom soi l cor e s  in each o f  
the four cor ne r s , in the cen ter of the s i te and sur round ing adj acent area . 
Labor atory ana lys i s  of  physical and chemical pr ope r t i e s  are  l i sted in Table 
4-2 . 

The h ighly sal ine , slowly pe rmeable so ils  in th i s  extr eme ly a r id locat ion 
are uns u i table for re-es tabl ish ing a last ing , sel f-sus t a i n ing vegeta tion to 
protect the so i l  cover ing the disposed ma ter i als . Even i f  the low 
pre c i p i t a t ion could be ove rcome by i r r iga t ion , the nature of the so i l s  would 
impose insurmountable problems that would pr event s a t i s factory plant cover 
w i th i n  1 0  to 2 0  yea r s . 

The h igh clay content at  depths of 4 to 1 5  inches (Table 4 - 2 )  and the 
sod i um content comb ine to g ive the Sou th Cl ive s ite s o i l s  natural prope r t i e s  
for compaction (USDA , 1 9 5 4 )  t o  form a n  imperv ious so i l  laye r . Th e h ighly 
tox ic sod ium concentr a t ion will  act a s  a bar r ie r  to a l l  but the most shal lowly 
rooted plant spec ies , and the den s i ty of the clay wi l l  deter bur r ow ing by 
animals . In add i t ion to plant g r owth inh i b i tory prope r t i es l i sted i n  Table 
4-4 , bor on was present in level s  that are  hazardous for plant g r owth . 

The so i l  of  the s i te has prope r ties that make it  unsu i table for mos t  
plan t  growth and , the r e for e ,  for revege ta t ion in l and recl arr.a t i on . 
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Ta b le 4-2 . Phy s i c a l-chem ical prope r t ies of so i ls at the South Cl ive s i te and v i c i n i ty .  

Eca Pa r t i c le s i ze Eercenta�e Mi l l i egu i vale n ts Ee r  l i ter 

Sample nunhos Saturat ion So i l  

number Depth pH per cm percent Sand S i l t  Clay text u r e  OM % b Sod ium Calc i um Mag nes i um 

Id 0-4 " 7 . 8  2 4  37 . 2  2 9 . 2  4 5 . 6  2 5 . 2 Loam 1. 7 0  2 2 7  27 . 8  9 . 5  
2e 0-4 " 8 . 1 2 3  4 0 . 1  3 1 . 2  4 4 . 8  2 4 . 0  Loam 2 . 0 9 2 3 4  10 . 7  6 . 1 

1 4-7 " 8 . 1  1 9  4 5 . 4  2 9 . 0  4 3 . 2  2 7 . 8  Clay Loam 1 . 96 180 8 . 2  3 . 4  

2 4-7 " 8 . 4 2 2  52 . 8  2 4 . 0 4 0 . 0  3 6 . 0  C l ay Loam 1 . 6 3 2 3 7  6 . 0 4 . 7  

1 7-15 " 8 . 2  2 4  5 1 . 6  21 . 0  4 7 . 2  3 1 .  8 Clay Loam 1 .  6 1  2 2 2  7 . 8  5 . 9  

2 7-1 5 " 8 . 5  2 6  6 2 . 3  2 6 . 0  4 3 . 0  3 1 . 0  Clay Loam 1 . 5 1  278 6 . 1 6 . 8 

1 1 5-24 " 8 . 2  3 0  6 8 . 7  2 3 . 2  5 8 . 0  1 8 . 8  S i l t Loam 1 .  40 2 8 9  1 3 . 0  1 3 . 0  
2 15-24 " 8 . 6  2 3  9 7 . 5  1 7 . 0 80 . 0  3 . 0  S i l t  1 . 2 3  2 4 1  4 . 6  6 . 3 

1 2 4 - 3 1 " 8 . 1  53 6 6 . 8  1 8 . 6  7 6 . 0  5 . 4  S i l t  Loam 1 . 2 5 4 6 9  3 1 . 0  3 4 . 0  
2 2 4- 3 1 " 8 . 3  3 3  9 3 . 7  1 7 . 0  81 . 0  2 . 0  S i l t  0 . 9 1  3 3 5  21 . 8  1 7 . 6  
1 3 1- 5 1  n 8 . 1  6 3  7 7 . 3  8 . 2  84 . 6  7 . 2  S i l t 1 .  3 2  5 5 9  2 5 . 4  3 8 . 0  
2 3 1 - 5 1 " 8 . 3  4 0  7 8 . 6  9 . 0 85 . 0  6 . 0  S i l t  1 . 0 6 4 2 1  4 0 . 5  23 . 5  

aEC = Elec t r ical conduc t i v i ty .  
bOM = Organic ma tter . 
c SAR = Sod ium adsorption r a t i o .  
dsample 1 :  so i l  obta ined from d i agnos t i c  hor i zons from excavated t r ench . 
e Sample 2 :  so i l  ob tained from 5 cores with so i l  samples compos i ted from depths cor re spond i n g  to Sample No . 1 .  

The 5 cores were taken from each corner and center o f  Sect ion 3 2 ,  South C l ive s i t e .  

SARc 

53 

8 1  

7 5  

102 

8 5  

1 0 9  

8 0  
1 0 3  

82 

7 6  

9 9  

7 4  



4 . 7 . 2  Vegetat ion 

Th e veget a t ion of the South Cl ive s i te is  a homogeneous , sem i-d eser t low 

shr ubland , pr imar i ly composed of shad scale ( A t r iplex confer t i fol i a ) . The 
shr ubland is  par t of the Nor the r n  De ser t Sh r ub Biome of the Co ld Deser t 
Format ion (Oos t ing , 1 9 5 6 )  and has been descr ibed by K uchler ( 1 9 6 4 )  as a 
Sal tbush ( Shadsca le ) -Gr easewood Shr u b  complex . Pl ant commu n i t ies ident i f i ed 
on the s i te are Shadsca le-Gray Molly ( Koch ia  amer icana va r .  ves t i ta) , a 
trans i t ional commun i ty type of Shadsca le-Gr ay Mol ly- Blac k Gr easewood 
( Sarcoba t us vermiculatus ) ,  and Blac k Greasewood-Ga rdner Sal tbush ( A tr ipl e x  
n ut t a l l i i ) . Vegeta t ion pa tte r ns of the South Cl ive s i te are cor r e lated w i th 
soi l s a l i n i ty and cor r espond i ng shi fts  in  presence or abundance of  spec i e s . 
Al l three commun i t i es are low in spec ies  d iver s i ty . Seep-weed or inkweed 
( Suaeda tor r eyana ) and scattered per fo l i ate pepperweed ( Lepid i um pe r fol i a tum ) 
a r e  the only prominen t  under s to r y  spec ies of the Shadsca le-Gr ay Mol ly 
commun i ty . Th is commu n i ty occurs  over most  of  the South Cl ive s i te ,  a l thoug h 
black g r easewood becomes pr om inent enough on the eas ter n quar ter to form a 
Shadscale-Blac k Greasewood -Gray Mol ly commun i t y .  Except for black g r eas ewood 
and occ a s i onal stands of ha logeton ( Ha loge ton glome r a tus ) the compos i t ion i s  
s imilar t o  the more prominent Shad scale-Gray Mol ly commu n i ty . 

The Black Gr easewood-Ga rdner Saltbush commun i ty type is  f lor i s t i c a l ly the 
most  d iver se ,  but only occur s in th€ extr eme nor theast cor ner and eas ter n edge 
of  the South Cl ive s i te (Figure  4-8 ) . In add i t ion to Ga rdner sal tbush , the 
flora is composed of a l l  spec ies found in  the other communties except 
haloge ton . 

Th e South Cl ive s i te occur s in the Deser t Al k a l i r ange s i te , wh ich i s  
r ated by the B ur eau of  Land Management (BLM) as be i ng poor for g r a z ing or  
for age product ion (Ol sen , F . , Range Conser v a t ion i s t , BLM , Sa l t  La k e  Ci ty , 
Utah , per sonal commun ica t ion , Apr i l  9 ,  1 9 8 1 ) . However ,  the vege ta t ion forms 
an impor tant ground cover and de ter rent  to so i l  er os ion , and provides hab i t a t  
for w i l d l i f e  spec i e s .  Annual pr oduc t ion of the three commun i ty types r anged 
f rom 1 5 2  to 5 1 7  pounds per acr e ,  a i r  dry .  Annual pr od uct ion for the r ange 
s i te is g iven as 50 to 200 and 500 to 1 5 0 0  pound s per ac re  dur ing unfavo r able 
and favor able yea r s  respe c t ively ( SCS , 19 7 5b) . Livestoc k car ry i ng capac i ty 
w i th such prod u c t ion would r ange from 3 to 80 acres per an ima l -un i t  month . 

Th e vege tat ion of the Vi tro s i te is char acter i zed as e a r ly success ion a l  
and , al though q u i te sparse because of d i s tur bance , i s  r e lat ively d i ver se . 
Spec ies noted on the s i te include r e ed ( Ph r agmi tes spp . ) ,  a l k a l i  muhly 
( Muhlenber g ia asper i fo l ia ) , a l k a l i  sacaton ( Sporobolus a i roides ) , saltg r a s s  
( Di s t i ch l i s  spp . ) , catt a i l  (� spp . ) , bu l r u sh (Sc i rpus spp . ) ,  f i laree 
( Erod i um c icutar i um ) , reed fescue ( Fes tuca aurund i nacea ) , wh i te top ( Cardar i a  
d r aba ) , r ubber r abbi tbr ush (Chrysothamnus nauseos us ) ,  hor seweed (Co nyza spp . ) ,  
th is tle ( C i r s ium spp . ) ,  fox tail  bar ley ( Hor deum j ubatum) , cheatgrass brome 
(Bromus tector um ) , Rus s i an thistle ( S a lsola k a l i ) , tama r i s k  (Tamar ix 

pen tand r a ) , and S i ber ian elm ( U lmus pum i la ) . 
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APPROXIMA TEL Y 7 5 0  F E E T  

V � GETATION MAP OF THE SOUTH C L I VE S I TE 
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4 . 7 . 3  Te r r estr i a l  wi ld l i fe 

No w ildl i fe stud ies have been conduc ted on the Vi tro s i te for purposes of 
th is document . However ,  ear lier stud ies comm iss ioned by Ford , Bacon , Dav is 
utah Inc . ( FBDU , 19 8 0 )  deve loped a list of 2 4  mamma l ian and 3 9  avian spec ies 
that wou ld nor ma l ly be found in assoc iation with the plant l i fe on the Vitro 
s i te . Th e predominant mamma ls a r e  the hlac k-ta i led j ac k r a bb i t , Townsend 
g round squ i r r e l , Ord ' s  k angaroo rat , we ster n ha r vest mouse , deer mouse , and 
str iped s k unk . The predom inant av ian spec ies are  the k i l ldeer , Ca l i fo r n i a  
g u l l , c l i f f  swa l low , B r ewe r ' s  spar row , house spa r row , western meadowlar k , and 
b lack-b i l led magpi e . Wh i le amph ib ians and rept i les are  not ident i f ied , they 
are undoubtedly repr es ented on the s i te . 

Two hab i t a t  types ( shadscale flats and g r easewood ) desc r ibed by Egoscue 
( 19 6 2 )  occ ur on the Sou th Cl ive s i te . An imal spec ies  typical o f  the s i te 
include black-ta i led j ac k r abb it ( Lepus cal i fo r n icus ) ,  deer mouse ( Pe r omyscus 
man ic u l a tu s ) , hor ned la r k  ( Eremoph i l a  a lpes tr i s ) , and desert hor ned l iz a r d  
( Ph r ynosoma platyrh inos ) ;  spec ies  d i ver s i ty i s  low . Al l of these an imal 
spec ies could use the s i te for breeding or nes t i ng . Jac k r abb its , deer mice , 
and g r a s shoppe r mice (Onychomys leucogaste r ) we re  the only mamma ls collected 
dur ing f ield su rveys for th is E I S . 

4 . 7 . 4  Aqua t ic b iota 

Aq u a t i c  ecosys tems do not occur  on or near the South Cl ive s i te ,  a lthough 
sur face water is pr esent along the tr anspo r t a t ion cor r idor and near the Vitro 
s i te . Th e aqua tic ecosys tems of the latter areas have not been stud i ed . 

4 . 7 . 5  Endangered and threa tened spec ies 

No threatened or endangered plant spec ies  are known to occur  in the Sa l t  
Lake Valley ( U . S .  F&WS , 1 9 8 0 ) . No threa tened or endangered anima l spec ies  a r e  
k nown to occur on the V i t r o  s i te ,  and none would b e  expec ted s ince the s i te i s  
loca ted in a ma j or ur ban area . 

No impor tant plant or an ima l spec ies , as de f ined by NRC ( 19 8 0 ) , a r e  known 
to occ ur on the South Clive s i te and no known impor tant hab i tats have been 
i den t i f ied in the area (Olsen , F . , Range Conservation i s t , BLM , Salt La ke Ci ty , 
Utah , per sonal commun ica t ion , Apr i l  9 ,  19 8 1 ;  Day , D . , D i rector Utah D iv i s ion 
of  w i ld l i fe Resour ces , letter  da ted 2 7  Ma rch 1 9 8 1 ) . 

No threa tened or endanger ed plant species are k nown to occu r  in the 
v ic i n ity of  the South Cl ive s i te .  Th e Gr eat Bas i n  f i shhook cac tus 
( Sclerocac tus pub ispinus ) i s  c u r r ently under r ev i ew for threa tened s ta t u s  
( U . S .  F&WS , 198 0 ) . Th i s  spec ies is as soc i a ted w i th gr ave l ly beach ter r aces o f  
Ple i s tocene Lake Bonne v i lle i n  we ster n Tooele County a n d  i s  not expec ted to 
occur in the Cl ive area (Welsh and Thor ne , 19 7 9 ;  Ti sdale , J . , Ac ting Ar ea 
Manage r ,  U . S .  F&WS , Salt Lake C i ty ,  Utah , letter dated May 1 2 ,  1 9 8 1 ) . 
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S im i l a r ly , no threa tened or endangered a n ima l spec ies  a r e  known to occur 

on the South Cl ive s i te ( T i sdale , J . , Act ing Area Manager ,  U . S .  F i sh and 

w i ld l i fe Se r v ice , Salt  La ke Ci ty , Utah , letter da ted May 1 2 ,  1 9 8 1 ) . However ,  

the Utah D i v i s ion of  W i ld l i fe Resources (Day , D . , D i r ector , Utah D i v i s ion o f  

Wildl i fe Resources ,  S a l t  Lake Ci ty ,  Utah , letter dated 2 7  May 19 8 1 )  r epor ts 

that the area i s  used for forag i ng by bald eagles ( Ha l iaeetus l eucocephalus)  

d u r ing the winte r .  

4 . 8  RADIATION 

The r a d i a t ion envi ronment at and near the vitro s i te , the South Cl ive 
s ite , and the transpor ta t ion cor r idor s i s  s umma r i zed in th i s  sect ion . Th e 
r ad iolog ical units of measure a r e  picocur ies ( pCi ) or microc u r i e s  (�Ci ) per 
l i ter ( 1 )  or g r am (g ) . Rad iolog ical dose r a tes and expos u r e  a r e  presented in 
microroentgens/hour ( �R/hr )  and m i l l i r em/yea r .  For purposes of th i s  E I S  and 
con s i d e r ing the type of  r ad ia t ion , the roen tgen and r em may be considered 
equ ivalent . 

The rad i at ion envi ronment cur r ently at the Vi tro s i te , the Sou th Cl ive 
s i te , and the tran sport cor r idor between the two s i tes  has been obta i ned f r om 
the l i te r a t u r e  and from f i e ld mon i to r ing prog r ams . A mor e  exte n s i ve 
d i scuss ion of  the rad iat ion envi ronment and rad iolog ical ma tters in general i s  
provided i n  Append ix F .  

4 . 8 . 1  Vi tro s i te 

Th e env i r onmenta l radiolog ical  level s  for the area sur round i ng the Vi tro 
s i te have been cha racter i zed in previous stud ies ( EPA , 1 9 7 5 ;  FBDU , 1 9 8 1 ;  ORN L ,  
1 9 7 7 ; MSRD , 1 9 8 2 ;  BFEC , 1 9 8 3 ) . 

Rad ioact ive a i r borne par t iculate concen t r a t i ons were mea s u r ed in the 
v i c i n i ty of  the ta i l i ngs p i les at  the Vitro s i te by the EPA ( 1 9 7 5 ) . The 
ave r ag e  a i r borne rad ionuc l ide concentrat ions wer e  determined a t  the CVWRF 
sewag e- treatment plant No . 1 ( approximately 0 . 1  m i le nor th of the southeast 
ta i l ing s area)  following a one-year samp l i ng per iod dur ing wh ich 26  
con sec ut ive two-week s amples were collec ted and analyzed . Average 
concentrat ions of  the n ine rad ionucl ides repor ted at  th i s  locat ion ranged from 
6 . 5  x 1 0-5  pC i/l (Po- 2 1 0 )  to 2 . 5 x 1 0-8 pC i/l (U-2 3 5 ) . 

Several  studies to determine amb ient- a i r  radon concen trat ions near th e 
Vi tro s i te have been under taken (FBDU , 19 8 1 ; ORNL 19 7 7 ,  Schea r e r  and S i l ls , 
19 6 9 ; Monsanto , 1 9 8 3 ) . The only long- term measurements are those done by 
Monsanto us ing Pa s s ive Env i r onmental Radon Mon i tor s ( PERMs ) . For ty sampl i ng 
locat ions in the v i c i n i ty of  the Vitro s i te were used to def ine the average 
amb ient radon concentr a t i ons . These aver ag ed about 3 pC i/l at  the edge of  the 
s i te and decreased to backg round concentr a t ions ( roughly 0 . 2 5 pCi/l)  at  
d i stances of 1 to  2 mi les f r om the s i te . 
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Gamma r ad ia t ion levels  have been measured and found to decr ease r ap idly 
w ith d i stance f rom the ta i l ings pile . On  the p i le i ts e l f  gamma r ad iat ion 
levels r ange f rom 1 0 0  to 1 2 0 0  �R/h r .  At 0 . 1  mile f rom the edge of the p i le 
the gamma r ad ia t ion level has fallen to 4 5  �R/h r , and at 0 . 5 mi les f r om the 
p i le the gamma r ad iat ion level has reached background for Salt Lake 
C i ty--about 12 �R/h r (FBDU , 1 9 7 6  and 1 9 8 1 ) . The range of  typ ical background 
values is 9 to 1 7  �R/hr ( FBDU , 1 9 7 6 ) .  

Backg round concentrations o f  r ad ionuc l ides in soi l s  have been measured in  
and a round Salt Lake C i ty by a number of inve s t igators ( ORNL , 1 9 7 7 ) . Res u l t s  
are  generally compar able and are  typ i f i ed b y  the ORNL r esults , which ind icate 
the fol lowing values (geometr ic mean plus or minus g eome tr ic s tandard 
deviat ion) : Ra- 22 6 ,  1 . 5  � 1 . 2  p icocur ies per g ram , and U-2 3 8 ,  2 . 0 � 3 . 6  
picocur ies per g ram. In add i t i on ,  soil samples were collec ted by ORNL ( 19 7 7 )  
f rom 5 8  l oca t ions with i n  about 4 0 0  to 1 0 0 0  meters o f  the ( south) sed iment p i le 
and analy zed for rad ioact ivity .  Samples were collec ted a t  the sur face and a t  
one foot depth and wer e  analyzed for Ra- 22 6 .  Concentr a t ions i n  s u r f ac e  
samples r anged f rom backg r ound levels ( about 1 pCi/g ) away f rom the p i le t o  
over 1 0 0  pCi/g of  Ra- 2 2 6  nea r the p i le . O n  the s i te ,  the h i ghest observed 
concentration was 5 6 0  pCi/g . Samples obtained f rom the one- foot depth r anged 
f rom backg round to 4 60 pC i /g of  Ra- 2 2 6 .  

On the p i le , a sta t i s t ically d e s igned sampling prog r am conducted by 
Mounta i n  States Research and Development (MSRD , 1 9 8 2 )  has r es u l ted in 
p i le-aver aged va lues of  40 pCi/g U-2 3 8 ,  5 6 0  pCi/g Ra-22 6 ,  and 5 6 0  pC i/g 
Th- 2 3 0 .  The latter two r ad ionucl ides wer e  measured in the MSRD samples by 
Bendix F i e ld Engineer ing (BFEC , 1 9 83 ) . 

Sed imen t samples from the Jordan Rive r , M i l l  Cr ee k ,  and the Vi tro 
drainage d i tch wer e  collected and analyzed for U- 2 3 8 ,  Th- 23 0 ,  Ra- 2 2 6 ,  and 
Pb-21 0 ( ORNL , 1 9 7 7 ) . Results showed no contaminat ion in Jo r d an River 
sed iments , and s l ightly elevated levels ( roughly twice est imated backg round ) 
in Mi l l  Cr eek sed iments . The d r a i nage d i tch sed iments , however ,  wer e  shown to 
contain r e la t ively elevated concentrations of all three rad ionuc l ides . Ra- 2 2 6  
concentrations r ange f rom 6 0  t o  1 2 0  pCi/g , wh i le Th- 2 3 0  concentrat ions r anged 
up to 2 8 4  pCi/g wh ich was higher than any other r epor ted r ad ionuc l ide . 

4 . 8 . 2  Th e Sou th Cl ive s i te 

Rad iation levels cur rently exi s t ing at the South Cl ive s i te have been 
determined from mon itor ing prog r ams conducted by Dames & Moor e  and Argonne 
Na t ional Labor atory (ANL ) . Mon i to r ing has also been conducted at two 
add it ional po ints near C l ive , one to the nor th and one to the southeast 
( F igure 4-9 ) . Th e  data desc r i bed below are the result of  3 months of  
moni tor ing (December 1 9 8 1  through F ebr uary 1 9 8 2 ) . 
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Us i ng the track etch method , ANL measured amb ient a i r  concentrat ions of 
Rn- 2 2 2  a t  the thr ee loca tions sur round ing C l ive • .  The 3-month ave rage Rn- 2 2 2  
concentr at ion at  the South Cl ive s i te wa s 0 . 3 1 pC i/l . Al l o f  the values 
obta ined for the C l ive area were below 1 pC i /l . 

A gener a l  survey of  ter r estr i a l  and cosmic gamma r ad ia t ion leve l s  was 
a l so conducted by ANL in the area surround i ng Cl ive . These rad iat ion leve l s  
should b e  compa r ed wi th the gamma r a d i a t ion leve l s  found on the Vi tro s i te .  
The measur ements were per formed quar te r ly us ing thermoluminescent dos ime ter s 
( TLDs ) . Dur ing the 3-month per iod , the aver age exposure r a te s  for 
C l ive-South , C l ive-Southeast , and Cl ive-Nor th were 1 6 . 2 , 14 . 1 ,  and 11 . 6  � R/h r 
r espectively . 

S ur f ace-so i l  sampl es ( to a depth of 5 centime ter s )  wer e  col lected at  
3 0 0 -meter intervals in each of  eight compas s  d i rec tions out  to a d i s tance of  
1500  mete r s  from the center of the South Cl ive s i te .  Al l of  the samples we re 
analy zed for Ra-2 2 6 . Samples col lected 1500 meters from the center wer e  a l so 
ana ly z ed for Th - 2 3 0 ,  U-2 3 8 , and Pb- 2 1 0 . Th e sur f ace-s o i l  r ad ionuc l ide 
concentr a t ions found a t  the South C l ive s i te are in secular equ i l ibr ium , w i th 
the except ion of  sl ightly elevated concentr a t ions of Pb- 2 1 0  pr obably due to 
a tmospher ic depos i t ion . The sur face-so i l  concentr a t ions of  Ra- 2 2 6  r anged f r om 
0 . 9 to 1 . 2  picocur ies per g r am dry we ight ( pC i /g ) ; those of U-2 3 8  ranged from 
0 . 7  to 1 . 0  pC i/g ; those of  Th- 2 3 0  r anged f r om 1 . 2  to 1 . 6  pC i/g ; and those o f  
Pb- 2 1 0  r anged from 1 . 1  to 2 . 3  pC i/g . These concentr at ions ag ree with the 
approx imate ly 1 pC i/g average for sur face soils of the conti guous United 
Sta tes ( LASL , 19 7 8 ) . 

S ubsur face-soil sampl es wer e  collected at  the center of the South Cl ive 
s i te and at  a d i s tance 7 5 0  meters from the center in each of  the four compas s  
d i r ect ions a n d  at  3 depth interva l s . The ranges of rad ionucl ide 
concentr a t ions found in samples from 0 to 2 0  cm , 40 to 6 0  cm , and 80 to 100 c m  
depth s  wer e  not sign i f icantly d i fferent from the ranges of r ad ionucl ide 
concentra tions found in the sur face-so i l  s ample s .  

Samples o f  vege tation and w i ld l i fe ta ken near the South Cl ive s i te we r e  
a ssayed t o  determine natur a l  r ad ionucl ide concentr a t ions in the local b iota . 
These r esults show vegeta t i on concentr a t ions ave r a g i ng 5 . 4 pC i/kg (wet wt . )  
for uranium , 6 . 0 pC i/kg ( wet wt . )  for Th- 2 3 0 , 3 . 1  pC i/kg (wet wt . )  for Ra-2 2 6 , 
1 9 8 . 0 pCi /kg (we t wt . )  for Pb-2 1 0 ,  and 4 8 . 0  pCi/kg (wet wt . ) for Po- 2 1 0 .  Th e 
g r ea ter concentr a t ions of  Pb- 210 and Po- 210 are attr ibuted to a tmosphe r i c  
depos i t ion of  these radon daughte r s . 

The r esults of analyses on r abb i t  flesh show a s i m i l ar pa tte r n  w i th the 
averages for U-2 3 8 , Th-2 3 0 , and Ra- 2 2 6  be ing 0 . 5 ,  0 . 5 ,  and 0 . 6  pC i/kg ( we t  
wt . ) ,  r espec t ively . Th e Pb- 2 1 0  and Po- 2 1 0  ave rages we re 4 . 0  and 8 . 0 pCi/kg 
( wet wt . ) ,  r espec tively . 
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4 . 8 . 3  The tr anspo r t a t ion corr idor 

Th e rad i at ion env ir onmen ts curr ently ex i s t i ng a long the tr anspo r t a t ion 
route from the t a i l ings p i le s  at  Vitro to the Sou th Cl ive s i te have also been 
mon i tored by Dames & Moore and ANL . Th e De l le and Kno l l s  mon i tor i ng s i tes are 
loca ted on the tran spor t cor r idor ( see Figure 4 - 9 ) . 

Th e 3-month aver age amb i en t-a ir Rn- 2 2 2  concen tr a t ions at  the Del le and 
Knolls s i tes were 0 . 3 5 pC i/l and 0 . 2 3 pC i/l , r espec t i vely . 

Amb ient gamma exposure r a tes were measured at four locat ions a long the 
transpor tat ion routes ( see Figure  4- 9 ) . I n teg r a ted external exposure rate 
measur emen ts were pe rfo rmed quar ter ly us ing thermoluminescent dos imeter s .  Th e 
aver age exposure r a tes wer e  12 . 8  �R/hr at Lake Poi n t  Junc t ion , 1 5 . 1  � R/hr a t  
Timpie , 10 . 0  � R/hr at Del le , and 10 . 2  �R/hr at  Knol l s .  

The r ad ionu c l ide concen t r a t ions i n  the so i l  a long the transpor ta t ion 
r outes we re evaluated by obta in ing and analyz i ng so i l  samples taken at  the 
De l le and K nolls  s i tes . These samples were ana lyzed for U- 23 8 ,  Ra-2 2 6 ,  
Th- 2 3 0 , and Pb- 2 1 0 .  Th e analyses show tha t  the sur face-s oi l concentr a t ions of 
these rad ionuc l ides at De l le and Knolls are not s ign i f i can tly d i f ferent from 
the cor r espond ing va lues meas u r ed at the South Cl ive s i te . 

4 . 9  LAND USE 

Reg ional land-use pa tterns are very di f ferent in heav i ly ur ban i zed Salt 
La ke County and the more r ur a l  Tooe le County . Salt  La ke County popu lat ion is  
a lmos t  entir ely urban ; 9 9 . 1 percent of i t s  popu l a t i on l ived in ur ban areas 
accor d i ng to the 1 9 8 0  c ensus compared to 7 2 . 0  percent in Tooele County . The 
Fede r a l  gover nmen t owns and con trols the greatest pe rcentage of land in Tooele 
County , 8 2 . 6  percent of the county land area of  4 . 4 3 m i l l ion acr e s . The 
g r eatest por t ion ( 1 , 9 4 8 , 4 1 7  acr e s )  of the Feder a l  land is  pub l i c  doma in 
admi n i s tered by the Bureau of Land Manag ement ( BLM) . The U . S .  Depar tmen t of  
Defense con trols the  next g r eatest  por t ion of 1 , 5 5 8 , 8 6 2 ac res , w i t h  nat iona l 
forests occupy ing 1 5 2 , 2 23 acres ( Utah State Depar tment of Ag r ic u l tur e ,  1 9 8 1 ) . 
These and other d i ffe r ences be tween the two areas a r e  ind ica ted in Table 4-3 . 
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Table 4-3 . Land use and owner s h i p  for Tooele Co unty , 
1 9 70 , and Salt Lake County , 1 9 7 6  

Tooele Co unty Salt  La ke Co unty 

Use or ownersh ip 

Federal land 
Res ident ial and 

accessory use 
Comme r c i a l  
Ind u s t r i a l  
Agr ic u lture 
Other pr ivate lands 
S ta te lands ( no h ighway s )  
H ighways , roads & s treets 
Ra i lroads 
Ind i an land 
Pu b l ic & quas i-pub l ic , 

i n  mun i c ipa l i t i es 
Sma ll waters ( exc lud ing all 

of mor e  than 4 0  ac res ) a 

Totals 

Acres 

3 , 6 5 9 , 5 0 2  

1 , 5 4 6  
2 4 0  

50 , 8 8 5  
3 9 , 7 7 6  

4 2 5 , 1 0 7  
2 1 8 , 6 4 0  

1 3 , 6 51 
3 , 0 0 0  

1 7 , 7 6 3  

5 8 8  

2 2  
4 , 4 3 0 , 7 2 0  

Pe rcent 
of total 

8 2 . 6 %  

0 . 0  
0 . 0  
1 . 2  
0 . 9  
9 . 6  
4 . 9  
0 . 3  
0 . 1 
0 . 4  

0 . 0  

0 . 0 
1 0 0 . 0 % 

Ac res 

1 l 0 , 3 3 5  

32 , 6 1 4  
4 , 3 4 2  

14 , 9 2 4  
5 8 , 0 4l 

na b 

4 , 2 8 6 
2 3 , 0 7 9  

na 
o 

na 

2 4 3  
4 8 8 , 9 6 0  

Per cent 
of tot a l  

2 2 . 6 %  

6 . 7 
0 . 9  
3 . 1 

1 1 . 9  

0 . 9  
4 . 7  

0 . 0 
1 0 0 . 0 % 

aWater areas of 2 to 4 0  acres and str eams less than 0 . 1 2 5  mile in width . 
bna = not ava i lable . 

Source : Mountain Ar ea Pl anner s ,  19 7 2 ; Utah State Depar tment of Ag r ic u l t ur e , 
1 9 8 1 . 

4 . 9 . 1 Vi tro s i t e  

Th e ent i r e  12 8-acre Vi t ro s i te is owned by the CVWRF Board , operator of 
the sewage treatment plant to the nor th of the s i te . Land ownership in  the 
v ic i n i ty of the s i te is predominantly pr ivate . Loc a l  land owne r s  inc lude the 
Denver & Rio Grande Ra i l road Company , Z ions Utah Bancorpor a t ion , Paul W .  
Buehner , Jr . , the Utah State Ret i rement Fund , Ame r ican Sme l t ing & Re f i n ing , 
We sterners , Inc . , Peter sen Inve stor s and We stern Dry Mix . The s tatus and 
owne r s h i p  of the 5 . 4 -ac r e  ind u s t r i a l  tract on the southwe s t  s ide of the Vi tro 
s i te are desc r i bed in Sec t ion 4 . 2 . 1 . 

H i s tor ic land use 

The Vi tro site was used for an alumina plant dur ing Wor ld War I I . Th a t  
plant was conver ted to produce u r an ium beg inn ing i n  May 19 51 , and sold the 
output to the Atomic Ene rgy Commiss ion under proc uremen t contracts  unt i l  
February 19 6 4 . The plant was then conver ted to produce comme r c i a l  vanad ium , 
ope r a t i ng unt i l  J u ly 1 9 6 8 . Pl ant demo l i t ion was comple ted dur ing 1 9 7 0 .  
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The s i te i s  par t  of a 1 9 7 9  annexa t ion by the Ci ty of South S a l t  La ke of a 
por t ion of  unincorpora ted Salt Lake Coun ty . Land use w i th i n  a 0 . 5 -m i le r ad i us 
of  the s i te began to change from pr edominantly ag r icu ltur a l  and vacant to 
other uses in  1 9 7 9 .  I n  19 7 4 , a construct ion mor a tor ium imposed by the Sa l t  
La ke Ci ty-County Board o f  Hea l th banned con s t r uc t ion wi th i n  a 0 . 5 -m i le rad ius 
of the s i te . Th is ban was l i fted in 19 7 9 .  

Present land use 

The CVWRF sewage- t r ea tment plant No . 1 is located nor th of the Vi tro s i te 
( see Figure 4-1 0 ) . Th i s  fac i l i ty has been in ope r a t ion s ince its  i n i t i a l  
con s t r uct ion i n  1 9 5 4 .  The pr esent land use w i th i n 0 . 5 m i le o f  the Vi tro s i te 
boundar ies i s  as fol lows ( FBDU , 1 9 8 1 ) : 

Land use 

Residen t i a l  
Commerc ial 
Indus t r i a l  
Tr anspo r t a t ion/u t i l i ty 
Ag r iculture 
Vacant ( exclud ing Vi tro s i te )  

Pe rcent of a r ea 
w i th in  0 . 5  mile of  the s i te 

( 5 0 3  acres ) 

6%  
5 

18 
2 8  
1 6  
2 7  

About 5 0 0  peopl e occ up ied the r e s i den t i a l  areas w i th in 0 . 5 mile of the 
Vitro s i te in 1 9 8 0  ( FBDU , 1 9 8 1 ) . The nearest r es id ences to the Vi tro 
s i te appear  to  be  about 300  fee t away from its  southwestern corner , 
across 3 3 0 0  South S treet ( see Figure E-2 in Append ix E ) . 

Fu ture land use and development 

The CVWRF Board , wh ich owns the 1 28-acre s i te , has  ind icated that  sever a l  
pro j ects  invo lving the s i te are planned ( per sonal communica t ion from Mr . 
Rodney Dah l ,  CVWRF Board , Apr i l  1 9 8 2 ) . Figu r e  4-1 0 shows the loc a t i on of 
these proj ects . 

The ex i s t i ng sewage-treatment fac i l i ty is be ing expanded to a capac i ty of 
5 0  m i l l ion g a l lons per day (mgd ) . A fur ther expans ion to a capac i ty of  10 0 
mgd is planned around the year 20 0 0 .  Ac cess roads and sewage pipe l i nes w i l l  
b e  ex tended by abou t 3 0 0  feet onto the t a i l ings area . 

A plan curr ently under con s i dera t ion is to create a tempor ary indus tr i a l  
par k o n  a 3 0 0-to- 5 0 0 - foot-wide str ip of prope r ty a long 3 3 0 0  Sou th S t reet . The 
proper ty would be on a " l ease only bas i s "  to a l low future developmen t .  In the 
meant ime , the industr ial park would provide lease r evenue to the CVWRF Board . 

The Wasatch Fr on t Reg iona l Co unc i l  is cur rently cons ider ing leas ing 10 to 
15 acres of land in the area forme r ly occ upied by the Vitro mi l l  for a 
Resource Recovery Fac i l i ty wh ich wou ld bur n  sol i d  wa s te to gene r a te 
elec t r i c i ty . 
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Th e r e  are  sever a l  we l l s  at  the s i te nea r  the old m i l l . The quan ti t i es 
and qua l i t ies of water vary f rom we l l  to we l l .  Pr esent plans call for a 
por t ion of the water to be u t i l i zed by the loc a l  mun ic ipa l sys tem . A sma l l  
por t i on of  the s i te would b e  requi red for the fac i l i t ies t o  handle the water . 

Finally , the CVWRF i s  in need of space for sludge-storage bas i ns and 
s ludge d isposal . Future s ludge-s torage basins wou ld extend into wha t  is now 
the southeast ta i l i ngs area , wh ich is currently be ing used for sludge d isposa l . 

The C i ty ' s  Master Plan con ta ins e s t i mates of the absorpt ion of vacant 
l and zoned for indu s t r i a l  use in South Sa l t  La k e .  Th e " h igh est imate"  
pro j ects  that  be tween 8 2  and 84  percent of the C i ty ' s  ava i l able indus t r i a l  
acreage w i l l  be absor bed by 1 9 9 0 . Th i s  development scenar io assume s the 
fol lowing " ma j or economic s t imul i " :  ( 1 )  deployment of the MX m i s s i le system 
i n  we stern utah ; ( 2 )  increased extract ion of coal r eserves in Utah ' s  
Over thrust Bel t ;  and ( 3 )  cont inued development of sta tewide wa ter and powe r 
pro j ects . The "low es t imate" assume s a moder a te nat ional and/or reg ional 
recess ion . Under this scenar io , 58  pe rcent of the ava i lable ind us t r ial land 
w i l l  be absor bed by 1 9 9 0 . Because of the low average income of the c i ty ' s  
popu la t ion , as we l l  as its  prox imity to the Salt Lake C i ty bus iness d i str ict , 
r e t a i l  and commerc i a l  development in the future are expec ted to be minimal . 
South Salt  Lake ' s  forecas ted g r owth w i l l  be pr edominately in wholesal ing , 
d i s tr ibut ion , and off ice/war ehouse ( 7 0  percent)  and indust r i al uses ( 1 6  
percent ) ,  w i th the r ema in ing 1 4  percent be i ng a comb ination o f  r e ta i l ing , 
off ice and serv ice bus inesses (Vanwagoner and Assoc i a tes , 19 8 0 ) . I t  is 
general ly ag reed by the CVWRF Board , South Salt  Lake and Salt Lake County 
o f f i c i a l s  that the "hi ghes t and bes t "  use for the area is pr ima r i ly in 
wholesal ing and war ehou s i ng funct ions . 

4 . 9 . 2  South Cl ive s i te 

Th e South Cl ive s i te is owned by the State of Utah . Most  l ands with in a 
l a-m i le radius are  public doma in adm i n i s tered by the BLM , with sca t tered lands 
owned by the State of Utah or pr ivately . 

Present l and use 

Lands within  a la-mi le r ad i us of the South Cl ive s i te are r arely used , 
because of the i r  r emoteness from u r ban ized a r eas , the poor so i l  cond i t ions , 
and spa r se vegetation char acter i s t ic of the reg ion .  Sheep g r a z i ng and 
recreat ional-veh ic le d r iving are the pr imary uses made of the a r ea but suc h 
uses a r e  appar e n t ly l ight . A s tate g r a z i ng lease is held for the s i te i tsel f 
( Section 3 2 ,  Township 1 South , Range 11 wes t )  by the Skull  Va lley Company . 

Numerous t r a i l s  in the area ind icate that i t  has been used on occas ion for 
recreat ional veh icle purposes . The only other use of lands w i th i n  a l a -mi le 
radius  is for tr anspor tat ion . Th e In ter state 80  h ighway and the Union Pac i f ic 
r a ilway pass 2 . 5  m i les and 1 m i le nor th , r espect ively , of the s i te . 
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Future land use and deve lopment 

Factors that could cause land-use changes in the South Cl ive s i te 
vic i n i ty in  the intermed iate to long-range future inc lude : development o f  
crops that a r e  sal t-r es i s tant through genet ic eng ineer ing and economical means 
of g row ing them ; a Federal dec is ion to use the area for defense purpose s ;  or 
other ma jor changes in technology , raw ma ter i a l s  requ i r emen ts , or other 
soc ietal support  funct ions tha t cannot be for eseen at this  t ime . 

G iven ex i s t i ng technolog ies , however , development of the area for any 
purpose appear s unl ikely because of its  unpr oduct ive soi l ,  and its  r emoteness 
from popu lat ion cen te r s . 

4 . 1 0 AMBIENT SOUND LEVELS 

Humans can hear a large range of sound pressures . The dec ibel ( dB )  i s  
used to express these sound level s  over a wide physical range . Th e human ear 
does not perceive sound at  low f r equencies in the same manner tha t i t  does at 
h igher fr equenc ies . Sounds at low frequency do not seem as loud as those of 
equal intens i ty at h igher fr equenc i e s .  The A-we ight ing network is prov ided in  
sound ana lys is sys tems to s imu late the human ea r .  A-weigh ted sound levels are 
expressed in un its  of dec ibels and are used throughout this sect ion unless 
noted otherwi se . 

S everal Feder a l  agenc ies have establ ished guide l i nes and standards for 
sound level em i s s ion ( no i se ) . These agenc ies have a lso r ecommended amb ient 
sound levels for pub l ic hea lth . The EPA ( 1 9 7 4 )  recommended a 7 0  dB Leq ( 2 4 )  
exposure l im i t  ( amb ient sound leve l )  a s  a g u id e l ine for con t i nuous expos ur e 
and a 5 5  dB ( Ldn ) as the level where amb ient  no i se is an annoyance to 
outdoor act i v i ty . These are only guidel ines and not reg u l a tory standards . 
(L eq ( 2 4 )  r epre sents the sound energy ave raged over a 2 4 -hour per iod wh i l e  
Ldn r epresents the Leq wi th a 10 dB increase for no ise that occ u r s  a t  
n ight . )  The Feder a l  Highway Adm i n i s tr a t ion ( 1 9 7 6 )  establ ished a 7 0 -dec ibel 
standard for noise levels dur ing the pea k hour of tra f f ic .  Th i s  s tandard is 
used as an ind icat ion of wha t  is an acceptable l im i t  fo r h ighway noise . Th e 
EPA ( 19 7 6  a , b ) es tabl ished no ise emi ss ion s tandards for var ious types of  
cons truc t ion equ ipment , rai lr oad ope r a t ions , and  spec i fic veh icles . These are 
true standards wh ich must  be met by the manufac turer and ma inta ined by the 
ope r a tor . 

No measuremen ts of amb ient sound leve ls we re made at the Vi tro or South 
Clive s i tes ; ins tead , sound levels were character i zed at  these s i tes on the 
bas is of prox i m i ty to h ighways and industr i a l  areas , and the l i k e , accor d ing 
to typical va lues of amb ient sound levels that have been meas ured in s imi lar 
s i tuat ions (Na t iona l Academy of Sc iences , 1 9 7 7 ) . 

Vitro s i te 

Ambient sound leve l s  wer e  determined by the ex i s t ing land uses and by the 
area ' s  popu lation den s i ty .  The pr edom inant land use in the area i s  
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t ranspor t a t ion/u t i l i ty ( 2 8  percent ) and vacant ( 2 7  percent ) .  The populat ion 
den s i ty in the area wi th i n  0 . 5 mi les of the s i te is about 6 3 0  people per 
square m i le . The area of interest  is  c rossed by 1-1 5 ,  secondary roads , and 
the r a i lroad . Based on the area ' s  popu l a t ion dens i ty the ambient day-n ight 
sound level ( Ldn ) wou ld be about 50 dec i bels , as shown in  Table 4-4 . Actual 
amb i ent sound leve l s  at  the res i den t i a l  area to the ea s t  of the s i te ,  howeve r ,  
are h igher because 1-15  contr i butes s ig n i f icantly to ar ea sound leve l s .  I t  i s  
e s t ima ted tha t the day-n ight sound leve l s  expe r i enced by popu lat ions res id ing 
to the east of the s i te range from about 6 5  dB for homes nearest to 1-15 to 5 0  
dB for loca t ions fur ther from the highway . 

Table 4-4 . Typical va lues of day-n i gh t  
sound levels , Ld n  a 

Land use desc r ipt ion 
Popu l a t ion 

dens i ty ( people/m i 2 Ldn - dB 

Rur a l , undeve loped 
Rur a l , par t i a l ly deve loped 
Quiet s ubur ban 
Norma l  subur ban 
Urban 
No isy ur ban 
Very no i sy u r ban 

20 
60 

2 0 0  
6 0 0  

2 , 0 0 0  
6 , 0 0 0  

2 0 , 0 0 0  

aDay-n ight sound leve l ( Ldn ) is  a n  EPA descr ipt ion o f  envi ronmental 

35  
40  
4 5  
50 
55 
60 
6 5  

sound . I t  i s  the aver age o f  dayt ime and nightt ime A-we igh ted sound level s  w i th 
n ig h t t ime sound g iven a penalty of 10 dec ibel s .  

Source : Na t ional Academy o f  Sc iences , 19 7 7 .  

Tr a i ler cour ts a long the Jordan River and res idential  areas to the sou th , 
wes t ,  and nor thwe s t  are fur ther from the Inter s tate 1-1 5 but are closer to the s i te 
and adj acent indus tr i a l  a c t i v i ty ( see Figure 4-3 in FBDU , 1 9 81 ) . Day-n ight sound 
leve ls for the se areas are est imated to be between 6 0  and 65 dB . The lower value 
is  d ue to the local t r a f f ic , r a i l road , and 1 -1 5  cont r ibut ions . The h igher value i s  
due to add i t iona l sounds cont r i buted by the indus tr i a l  ac t iv i t ies  inc lud ing the 
wa ter treatment p lan t .  3 3 0 0  Sou th S t reet  is  a ma j or t r a f f i c  ar tery gene r a t ing hig h 
no i s e  level s  (Rodney Stone , South Sa l t  La ke Ci ty Bu i ld ing Depar tment , per sona l 
commun ica t ion , June 1 9 8 2 ) . 

The Sou th Cl ive s i te 

The area sou th of Cl ive i s  rur a l ,  undeveloped , and popu l a ted by few peopl e .  
On the bas i s  o f  popul a t ion dens i ty ,  the day-n ight sound leve ls near the 
stab i l i z a t ion area wi l l  be less than 35 dB . 
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The transpor tation corr idors 

Sound leve ls a long the transpo r ta t ion cor r idors ou ts ide of Salt La ke Ci ty a r e  
s im i lar t o  those desc r ibed above for the a r ea south of C l ive .  Near 1 - 8 0  ( or a long 
the cor r idor s ) , day-n ight sound levels  are est imated to be about 55 to 6 0  d B .  At 
six  hundred feet away from the h ig hway , the sound levels shou ld be about 3 5  to 4 0  
d B .  

4 . 1 1 SCENIC , HI STORICAL , AND CULTURAL RESOURCES 

4 . 1 1 . 1  H i s tory 

South Salt La ke wa s incorpora ted in 1 9 3 8 ,  pr ima r i ly in order to apply for 
a Publ ic Wor ks Admin i s t r a t ion g r ant for Federal  f i nanc ial a id to bu i ld a sewer 
system . The popu l a t ion at  the t ime of incorporat ion was 4 0 0 0 . In 1 9 5 0 , the 
town ' s  f i r s t  pos t  o f f ice was bu i l t  and it became a t h i r d-class c i ty . The 
c i ty ' s  popu lat ion had grown to 5 0 0 0 . South Salt La ke expanded i t s  boundar ies  
in 1955  by annex ing to E ighth West  S t r ee t .  Dur ing the 1 9 5 0 s , the c i ty g r ew 
and became a major indu s t r i a l  cente r , bu t by 1 9 7 0 ,  the c i ty ' s  res iden t i a l  
popu lat ion was dec l i n i ng . In 1 9 7 9 ,  the c i ty annexed approx ima tely 9 0 0  ac res , 
extending its boundar ies from Mi l l  Cr eek to 3 3 00 South Street and from the 
Jordan River to Seventh Eas t S t r ee t ,  thereby i nc r eas i ng i t s  popu l a t ion to 
10 , 5 0 0 .  The dayt ime popu l a t ion increases to abou t 4 0 , 0 0 0  because of the large 
comme r c i a l- i ndu s t r i a l  sector of  the c i ty.  

The South Cl ive s i te has probably been used for gr a z ing s i nce the early 
settler s .  No events of h i s tor ical s ig n i f icance are known to have occurred on 
the s i te . The Donner Tr a i l  probably pa ssed nor th of the s i te , but the tr a i l ' s  
exact locat ion is unknown . 

4 . 1 1 . 2  Scen ic qua l i t ies 

Th e v ic i n i ty of the Vi tro s i te i s  in tr ans i t ion from a r u r a l  ag r ic u l t u r a l  
a r e a  t o  a comme r c i a l- ind u s tr ial  a r ea wi th sca tter ed r e s idential development . 
Some g r a z ing lands rema i n  but many of these are be ing conver ted to warehouse 
and industr ial  use s .  The dom inant v i sual e lements are the urban features that 
have recently been construc ted ( In te r s ta te 15 , the comme r c i a l - i ndus t r i a l  area 
to the southeast  of the s i te , and the warehouses located nor thwest of the 
s i te , for example )  and the front range of the Wasatch Mounta ins . 

The South Cl ive s i te i s  located in the Bas in and Range phys iog r aph i c  
province wh ich cover s near ly a l l  o f  Nevada and par ts of Ca l i for n i a , Oregon , 
Idaho , Ar i zona , New Mex ico , and Texa s .  I t  is char acte r i zed by broad , f l a t  
bas ins occas iona l ly inter r upted by sma l l  mount a i n  ranges . The area within  a 
1 0-mile d i s tance of the South Cl ive s i te is typical of this prov i nce . Because 
of the flatness of the ter r a in ,  v i s tas of 30 mi les are common . 
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The BLM Vi sual Re source Inventory and Eva luat ion system ( BLM , 1 9 7 8 )  was 
used to rate the scenic quality of  the South Clive s i te r e l at ive to the 
phys iog r aph ic prov ince . Th i s  r a t i ng sys tem employs a scale of 0 to 3 3 ,  w i t h 
h igher r a t ings ( 1 9 or a bove ) indicat ing that spec ial manag ement attention i s  
r equ i r ed . Th i s  numer ical r a t i ng system i s  shown be low , w i th the r a t i n g s  for 
the South C l i ve s i te under l ined . 

Scenic-Qual i ty Ra t i ng 

Category Score 
High Med i um Low 

Land form 5 3 1 
Vegetat ion 5 3 1 
Water S 3 0 
Co lor 5 3 1 
I n f l uence 5 3 0 
Scar c i ty 6 2 1 
Cultural mod i fication 2 0 - 4  

3 3  max i mum score 0 = m i n imum score 

The total  score of  1 2  for the South Cl ive S i te i s  a low-to-me d i um r a t ing 
for scen ic qua l i ty ,  ind icat i ng that no spec i a l  management attent ion i s  
necessary.  

4 . 1 1 . 3  Pl aces of archaeolog ical , h i stor ica l ,  or  cultural  s i g n i f icance 

No s ites of archaeolog ic , h i s tor ic , or cultur a l  s ign i f icance are known to 
ex ist  at  the Vitro m i l l  s i te or w i th in a O . S-m i le r ad i u s  of  it ( see Appendix C 
of  DOE , 1 9 8 2 ) . 

On Aug ust  24-2 6 ,  1 9 8 1 , an intens ive cultur a l  r esource inventory of  an 
area inclusive of the South Cl ive s i te was cond ucted by the Archaeo log ical
Env ironmental Research Corpo r a t ion . No cultural  re source s i tes wer e  
iden t i f ied dur ing the inventory b u t  one i so lated ar t i fact was found . Th i s  
ar t i fact con s i s ted o f  four pieces o f  broken pu rple glass  from some unknown 
h is tor ic g lass obj ec t .  I t  does not appear that such a f ind i nd icates the 
ex i s tence on the s i te of s i gn i f icant archaeolog ic ar t i fac ts . 

The Ground to A ir P i lotless A i rcraft  Launch S i te and Bloc khouse i s  l i s ted 
in the Na t ional Reg i s ter of Hi stor ic Places and is approx ima tely 1 0  m i l es we s t  
of C l ive at  Knol l s .  To the southeast o f  Cl ive ( approx imately 2 3  a i r  m i l e s )  i s  
t h e  s i te o f  the Iosepa Se tt lement Cemetery . These a r e  the h is tor ical s i tes 
c losest to the t r anspor t a t ion cor r idor be tween the Vitro and the South Clive 
s i tes . 
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4 . 12 SOCIOECONOMIC CHARACTERI STICS 

4 . 12 . 1  Popu lat ions 

Acco r d ing to the 1980  cens u s  (U. S .  Depar tmen t of Commerce , 1 9 8 1 ) , the 
s tate of U tah had a total populat ion of 1 , 4 61 , 0 3 7 ,  an i nc r ease of 3 7 . 9  percent 
s ince 1 9 7 0 .  Mos t of the state ' s  populat ion (8 0 . 4  percen t )  l ived in ur ban 
a r eas ( places of 2 5 0 0  or mor e ) , p r edominate ly on the Wasatch Front . The 
med i an age of Utah r es idents in 1 9 8 0  was 2 4 . 2  year s , lowe s t  i n  the nat ion . 
" Bas e l in e "  populat ion p roj ect ions i nd icate that by the year 2 0 0 0  the s tate 
could i nc rease its tota l population to 2 . 3  m i l l ion per sons , 60 percen t ove r  
that of 1 9 8 0  ( Utah State Plann ing Coor d i nator , 1 9 81 ) . 

Th e popu la tions of Salt La ke County and Tooele County inc r eased by less 
than the s ta te mean d u r ing the 1 9 7 0-80  per iod , 3 5 . 0  and 2 0 . 8  percent , r espec
t ively . However ,  it is expected tha t approx imately 6 5  percent of the s tate ' s  
growth to the yea r 2 0 0 0  w i l l  occur in the Wasatch Front Mul t i-County Planning 
D i s tr ic t , inc l ud ing Dav i s , Morgan , Salt La k e , Tooele , and Weber Coun t i e s  (Utah 
S tate Planning Coor d inator , 1 9 8 1 ) . The sources of d emog r aph ic informat ion i n  
the fol lowing descr i pt ions a r e  the decenn i a l  census counts , unles s otherw i s e  
i nd icated . 

Ci ty o f  South Salt Lake 

The popul a t ion of South Salt Lak e  dec r eased a t  an aver ag e  annual r ate of 
2 . 0  percent d u r i ng the 1 9 6 0- 1 9 7 0  per iod , f rom 9 520  i n  1 9 6 0  to 7 81 0  i n  1 9 7 0 . 
I t  then g rew by an aver ag e  annual r ate of 3 . 1  percent dur ing the 1 9 7 0 s , 
r each ing 1 0 , 5 6 1  in 1 9 8 0 .  V i r tua l ly all  of this g rowth be tween 1 9 7 0  and 1 9 8 0  
was caused by expans ion o f  the c i ty ' s  bound a r i e s .  South Salt Lake can be 
char ac te r i zed as  an a rea w i th sma l l  fam i l i es , in l i fe cycle s tages e i ther 
before or a fter the ch i ld-r ear i ng stage . The propor tion of f am i l ies  w i th 
i ncomes below pover ty level in 1 9 70 was 1 0 . 3  percent , h igher than the 
s tatewide aver age of 9 . 2  percent . 

Vi tro s i te v i c i n i ty 

Population counts wer e  conducted for the area w i th i n  0 . 5 m i l e  of the 
Vi tro s i te by Ford , Bacon , & Dav i s  U tah Inc . ( FBDU , 1 9 8 1 ) . These counts 
i nd icated that 497 per sons res ided i n  the area , w i th aver ag e  r es ident i al 
dens i ties  gener a l ly inc re a s ing w i th d is tance from the s i t e .  Aver ag e  
populat ion dens i ty with i n  0 . 5 m i le of the Vi tro s i te was about one person per 
acr e .  Beyond 0 . 5 m i le , dens ity inc r eased r ap i d ly to 4 . 3 per sons per acr e  
w i thin 2 m i les . The dayt ime popula t ion i nc r eases to about 4 0 , 0 0 0  because o f  
the large comme r c ial- i ndustr i al sec tor of the c ity . 

Tooele Ci ty 

Tooele Ci ty ' s  populat ion g rew f rom 9 13 3  in 1 9 6 0  to 1 2 , 5 3 9  in 1 9 7 0 ,  an 
average annua l i nc r ease o f  3 . 2 percent . In the fo llowing decade the growth 
r ate decreased to 1 . 3  percent per year , to a 1 9 8 0  c i ty populat ion of 1 4 , 3 3 5 .  
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The ave rage household s i ze in Tooe le Ci ty was 3 . 3 8  persons in 1 9 7 0 ,  
s l ight ly less than the sta tewide average.  A r e lat ively high propo r t ion o f  i t s  
popul a t ion was mar r ied ( 6 9  pe rcent o f  males ve r sus 56 . 6  pe rcent for the sta te ) 
and its  b i r th r a te ( 4 3 5  l ive b i r ths per 10 0 , 0 0 0  popula t ion) was about equal to 
the state aver age ( 4 3 6  l ive b i r ths pe r 100 , 0 0 0  popula t ion ) . 

South Cl ive s i te 

An est imated 2 5 , 5 2 6  people res ided wi th i n  50 m i les  of  the South Cl ive 
s i te a t  the time of the 1 9 8 0  Census , but mos t  of  the area i s  un inhab ited . Th e 
c losest residents lived 15-20  mi les to the nor theast of the s i te .  Th e largest  
number l ived 3 0-50 miles to  the east  and southeast  of the s i te in  the 
Tooele-Gr antsv i l le area . Table 4-5 presents es t imates of the 1980  popul a t ion 
w i th in 5 0  mi les of the South Cl ive s i t e  by compass d i r ec t ion and rad ial  
d i s tance . 

Table 4-5 . Popu lat ion wheel for South Cl ive s i te 

Mi les from s i te 
D i r ect ion 0 - 5  5-1 0  10-1 5 15- 2 0  2 0 - 2 5  25-30  30-35  3 5- 4 0  4 0 - 4 5  4 5 - 5 0  

N 
NNE 
NE 
ENE 7 
E 10 2 , 6 7 6  1 , 7 5 7 1 , 3 4 9  821  
ESE 28  25  119  1 4 , 2 0 6  3 , 2 0 9  
SE 2 0  1 9  6 4 8  117  1 0  
SSE 
S 
SSW 
SW 
WSW 
W 1 , 0 9 9  
WNW 
NW 
NNW 
To tal  7 5 8  1 9  2 , 7 0 7 1 , 9 2 4  1 5 , 6 7 2  5 , 1 2 9  

Popu lat ion proj ec t ions 

A g rowth r a te averaging about 3 . 1  percent is assumed most probable for 
Salt Lake County th rough the year 2 0 0 5  because it cor r esponds to the g rowth 
r ate of the county from 1 9 7 0  to 1 9 7 8 .  The developmen t  of synthe t i c  fue l s  
w i th in the state , however ,  cou ld crea te shor t-term rapid growth wh ich shou ld 
then tape r  off . I f  rapid developments in the energy f i eld occur ,  the growth 
r a te could go up to " 7 . 0  percent dec l in i ng , "  mean ing in 25 yea r s  the growt h 
r ate w i l l  taper off to zero (FBDU , 19 8 1 ) . 
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I t  is proj ected that Tooele County w i l l  incr ease its population a t  a n  
a nnual r ate o f  3 . 8  percent unt i l  1 9 8 5 ;  the r e a f ter , i t s  g rowth r ate w i l l  
dec l ine . Th i s  pro j ect ion i s  based on expec ted energy deve lopment and 
s ubsequent employment oppor tun i ty that should a lso taper off . It i s  expec ted 
that the largest percentages of g r owth w i l l  occur in the C ity of Tooele , 
Gr antsv i l le ,  and Wendover (Mounta i n  Ar ea Pl anner s ,  1 9 7 2 ) . 

4 . 12 . 2  Economic structures 

Utah ' s  most prominent employment sec tors  in 1 9 7 9  were gover nment with a 
24  percent share of total wage and salary employment , services with a 1 6 . 4  
percent sha r e , reta i l  tr ade at 17 . 0  percent , and manu f actur i ng w i th 1 5 . 4 
percent ( U . S .  Depa r tment of Commerce , 1 9 8 1 ) . Per capita income in 1 9 7 9  was 
$7 1 8 2 , wh i ch placed Utah below both the Rocky Mounta i n  state and nat iona l 
ave r ages . 

County and loc a l  economic con d i t ions 

Salt Lake Co unty , wh ich i s  the State of U tah ' s  centr a l  economic area , 
exhibits the same gene r a l  economic hea lth as the s tate as a whole . I t s  
unemployment rate in 1 9 8 0  ave r aged 5 . 1 percent ,  compared t o  a 5 . 4 percent 
statewide ave r age (Utah Depar tment of Employment Secur ity , 1 9 8 0 ) . The County 
unemploymen t r ate has been increas i ng s i nce 1 9 7 9 .  In 1 9 8 2  i t  was 7 . 4 percent 
and in May 1 9 8 3  it stood at  8 . 3  percent ( seasona l ly adj usted) . Based on the 
2 . 5  employment mu ltiplier used by the Utah State Pl ann ing Coor d i na tor ' s  Off ice 
for the Wasa tch Front plann ing area , the basic-nonba sic employment mu l t i p l i e r  
for Sa l t  La ke Co unty i s  est ima ted at  approx imate ly 2 . 5 j obs s uppor ted b y  every 
job created in the b a s ic , or  export , sector of the economy . w i th r egard to 
the temporary industr i a l  park , i t  is est ima ted that each d i rect employee a t  
the industr i a l  park w i ll gene rate a n  add i t ional 1 . 6  j obs in the local economy 
(Divis ion of Commun i ty Deve lopment ,  State of Utah , 1 9 8 3  and State Pl ann i ng 

Coordinator ' s  O f f ice , State of Utah , 1 9 8 3 ) . 

Economic d ata r eveal tha t the Tooele Co unty economy i s  stable due to the 
intens iveness of Federal m i l i tary employment but , l i ke most r u r a l  areas in the 
state , it has a relatively high unemployment r a te and underdeveloped secondary 
economy . Unemployment in Tooele County was 9 . 9  pe rcent in 1982 ( S tate of 
U tah , Job Service , 1 9 8 3 ) . Employment at  the Deseret Te s t  Ce nter and Ar my 
Depot was pr imar i ly r espons i ble for the Fed e r al gover nment employment share o f  
4 9 . 7 pe rcent o f  the tota l 1 9 7 9  wage and salary j obs in the Co unty . Min i ng i s  
the second most impor tant sector of the expor t base of the County , p rovid ing 
7 . 3  percent of the wage and salary j obs . The bas ic- to-nonba s ic employment 
mu ltipl ier for Tooe le County ( assuming that a l l  Fede r a l  and min ing emp loymen t ,  
7 5  percent of a l l  employment in the manufac tur ing sec tor , and 1 0  percent of 
all s tate and local gover nment employment can be c las s i f ied a s  bas ic ) i s  
est imated to b e  1 . 5  j obs for every j ob created in the bas ic sec tor s .  

Per capi ta income in Tooele County i n  1 9 7 9  was $ 6 7 8 2 , 9 4 . 4  percent of the 
s tatewide ave r age ( U . S .  Depar tment of Commerce , 1 9 8 1 ) . 
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Ci ty of South Sa l t  La ke 

The economy of the Ci ty of South Salt La ke is based pr imar i ly in 
manu fac tur ing , tr anspor ta t ion , and wholesale and reta i l  t rade ( Utah Depa r tmen t 
of  Employment Secu r i ty ,  1 9 8 0 ) . The large indus t r i a l  tax base in South Salt 
Lake pe rmits the c i ty to levy a relat ively low c i ty prope r ty tax ( the 1982 m i l  
levy was 6 . 2 5 ) . 

C i ty of Tooele 

Th e economy of the c i ty of Tooe le , the economic and popu lat ion center of 
Tooele County , c losely r esembles that  of Tooele County descr ibed above . The 
c i ty ' s  1 9 8 1  prope r ty tax rate was 2 5 . 1 6  m i l s . 

4 . 1 2 . 3  Gover nmental s t r uctures 

South Salt Lake , Tooele Ci ty ,  and Gr antsv i l l e  all have s im i l a r  
gover nmen tal s t r uc tures , be ing governed by a mayor and f ive counc ilmen . 
Li kewise , both Tooele and Sa l t  La ke Count ies  are gover ned by three elected 
county comm i s s ioner s  who make cer tain dec i s ions ,  such as those concern ing 
zon ing , and over see the prov i s ion of ser vices in the i r  r espec t ive coun t ies . 
For ins tance , Salt Lake County provides flood protec t ion and health services 
to the Ci ty of South Salt La ke but deleg a tes to the c i ty the respons i b i l i ty 
for ma intenance of county road s located w i thin the c i ty .  Spec ial d istr ic ts , 
though not gove r nmental ent i t ies , are impor tant in both count ies , provid ing 
services such as sewage t r e a tment and public educa t ion . 

4 . 1 2 . 4  Hous ing 

Th e total number of hous ing un i t s  in Tooele Co unty increased from 6 4 5 5  to 
8 56 6 ,  an incr ease of 3 2 . 7  percent , be tween 1 9 7 0  and 1 9 8 0  ( U . S .  Depar tment of  
Commerce , 1 9 8 1 ) . Ho us ing un i t  growth was greates t , percentage-w i se , in the 
Grantsvi lle area , at  6 4 . 8  per cent , but Grantsvi lle ' s  1 9 8 0  hous ing stoc k was 
s t i l l  sma l l  at  only 1 3 4 8  un i t s . The 1 9 8 0  Census prel iminary count ind ica ted 
that 5 percent of all un i t s  in Grantsville wer e  vacant .  Tooele C i ty ' s  hous ing 
s tock grew by 2 6 . 5  percent ,  to 4 8 7 7  un its . Pr el iminary 1 9 8 0  vacancy rate data 
ava i lable from the Bureau of Census ind icate that approx imately 5 . 3  percent of  
the un i t s  are vacant . The coun ty averaged 3 . 2 3  per sons per dwell ing un i t  in  
19 8 0 . 

4 . 1 2 . 5 Commun i ty services 

Tooe le Coun ty 

To ta l enrollmen t in the Tooe le County School D i s t r ict  was 7 0 1 1  students 
dur i ng the 1 9 81-82  school year , 2 . 5  pe rcent h igher than dur ing the 1 9 7 9 - 8 0  
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school year ( Tooe le County School s ,  1 9 8 1 ) . I t  appears that enrol lment w i l l  
increase i n  the shor t-term future a t  about the same r a te ( 1 . 2  pe rcent pe r 
year )  as in the r ecent pas t .  In the short term , this  rate of enrollmen t 
g rowth is not expec ted to cause phys ical-capac i ty or f i scal problems s i nce the 
sys tem is not expe r ienc ing s ign i f icant overcrowd ing and has some excess 
bond ing capac i ty .  

Po l ice protec tion is provided to the un incorpor ated areas in the Co unty 
by a sher i f f  and 14 deputies ( an ave rage of 2 . 0  off icer s  per 1 0 0 0  popu la t ion ) , 
and by a 2 0 -member Je ep Pa trol (Tooe le County Chamber of Commerce , 1 9 8 0 ) . Th e 
County She r i f f  also d i rects the County volunteer f i re depar tment wh ich has 1 8  
f i re  truck s at  9 f i re  subs tat ions loca ted i n  Ve r non , Clover , Te r r a , Oph i r , 
Stoc k ton , Pine Canyon , Lake Point , Stansbury Par k ,  and Grantsv i l le .  

The County ' s  s ingle hosp i ta l , w i th 3 6  beds , is located in Tooele C i ty and 
has a low aver age occupancy r a te of 35 to 38 percen t .  Other med ical services 
include two hea lth c l in ics and one mental  health clinic ser v i ng out-pa t i ents 
on a 2 4 -hour bas is . Ambulance service i s  prov ided for the County by a company 
in 'l'ooele w i th one ambulance and three other veh icles (Tooele Co unty Ch amber 
of Commer ce , 1 9 8 0 ) . 

The County ope r a tes one publ ic l ibrary hou s i ng 4 8 , 7 8 6  volumes , two book
mob iles and a s torage fac i l i ty in Grantsv i lle that i s  open to the public ( Un i
ver s i ty of Utah Plann ing Prog r am ,  1 9 8 1 ) . 

C i ty of South Salt Lake 

South Salt  La ke is gover ned by a mayor and f ive counc i lmen . The c ity em
ploys a par t- t ime l icensed eng ineer (utah Indus tr ial Development D i v i s ion , 
1 9 8 1 )  • 

Education in the C i ty of South Sa l t  La ke and other near by areas is 
provided by the Granite School D i s t r ic t ,  one of four d i s t r icts in Salt  Lak e  
County . Total Distr ict  enrol lment was 6 1 , 4 8 5  i n  Septembe r 19 8 1 , only about 
2360 of whom were res idents of South Salt Lake . The four schools that service 
the bulk of South Salt La ke , howeve r ,  are expected to cont i nue to have stable 
enrol lmen t s .  No crowd ing problems e x i s t  or are expected in these school s .  

The South Salt Lake Po l ice Depa r tment employs 2 2  of f ic e r s  ( 2 . 0 off icer s 
per 1 0 0 0  popu la t ion ) as well as a public r e l a t ions spec ia l i st , l i eutenant , and 
c h ief . It opera tes 17 veh icles and has 3 to 4 patrolmen on d u ty at any hour , 
prov iding an average response t ime of 2 to 3 minutes . The South Salt  Lake 
Fire Depar tment employs 16 men on a full-t ime bas i s  and has 2 5  voluntee r s . 
F i r e f ig h t ing equ ipment inc ludes two ladder tr uck s , two squad truck s , three 
pumpe r tr uck s and one ut i l i ty/service truc k .  Response t ime is two to three 
minu tes . The Ame r ican Insurance Assoc iat ion r a t ing for South Salt Lake i s  5 .  

South Salt  La ke ut i l i zes a grav i ty wa ter system from s i x  wel ls . The sys
tem ' s  s torage capac i ty and peak pump ing capac i ty ( u t i l i z ing booster pumps ) i s  
9 m i l l ion gal lons per day (mgd ) . The average pump i ng capac i ty is 5 . 5 mgd . 

The sewag e- trea tment fac i l ity for South Salt Lake is a 
pr imary clar i f ier , t r ic k l i ng f i lter and anaerobic d iges ter . 
average flow capa c i ty is 3 mgd , c u r r ent ave rage flow i s  2 . 4  
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Located nor th of  the Vi tro s i te i s  the S a l t  Lake C i ty Suburban San itary 
D i s tr ict No . 1 treatment plant ( the CVWRF sewage- treatmen t  plant of F igure 
4-1 0 ) . Th is sys tem is b io- f i lter pr imary sed imentation type w i th a design 
ave r age f low capac ity o f  1 7 . 2 5  mgd . The CVWRF Boa r d  i s  cur rently b u i ld i ng a 
new fac i l ity on the s i te u t i l i z ing a por t ion of the e x i s t ing plant ; operat ion 
is planned for 1 9 8 7 .  Th is plant w i l l  have a des ign aver age flow o f  5 0  mgd and 
is expec ted to provide adequate trea tment unt i l  the year 2 0 0 0 .  Once com
ple ted , th is sys tem w i l l  r eplace the South Salt  Lake and the S a l t  La ke Ci ty 
Subur ban D i s t r ict No . 1 plants as we l l  as the 7 . 5-mgd Granger-Hunter D i str ict  
plant , the 8-mgd Co ttonwood D is tr ict plant , and  the 4 -mgd Mu r r a y  Ci ty plant . 

4 . 1 2 . 6  Transportation netwo r k s  

E x i s t ing veh icle e n t r y  t o  the Vi tro s i te i s  f r om t h e  south a t  3 3 0 0  South 
Street , wh ich is also U tah Sta te H ighway 1 7 1 .  H ighway 1 71 extends we s t  
through Gr ange r ,  Hu nte r , and Mag na where i t  i n te r sects w i th utah State H ighway 
111 ( F i g ur e  4 - 1 1 ) . The annua l ave r age of  d a i ly t r a f f i c  counts near the Vitro 
s i te on H ighway 1 71 is 2 4 , 8 5 0 .  

I t  i s  expec ted that acce ss to the Vi tro s i te dur ing the proposed r emed i a l  
act ion would b e  via a new entry po int on 9 0 0  West  S t r ee t  approx imately 1 2 0 0  
feet nor th of  3 3 0 0  South Stree t .  A l l  haul tr ips and miscellaneous d e l ivery 
w i l l  be d i r ected away from 3 3 0 0  South Stree t .  The expec ted haul route and i t s  
cur rent aver age d a i ly tr a f f ic volume a r e  shown i n  Table 4-6 . 

The haul route between the Vitro and South Cl ive s i tes ( tr uc k  opt io n )  
would use 9 0 0  We s t  Avenue , 21 0 0  South S t r e e t  ( Sta te H ighway 2 0 1 ) , and 
Inte r s tate 8 0 .  Tra f f ic volumes for 9 0 0  Wes t  Avenue and 2 1 0 0  South Street to 
I n te r s tate 80 are shown in  Table 4-6 and Figure 4-1 1 .  At  the i ntersec t ion of 
State H ighway 2 0 1  and Inter state 80  the annual ave r age d a i ly tr a f f ic vo lume is 
1 5 , 5 1 5 .  Th i s  vol ume dec r eases to 4 , 5 6 0  veh icles per day nor th of  Gr antsv i l le 
and to 3 , 4 6 5  veh icles per day a t  the South Clive s i te . 

9 0 0  

21 0 0  

TABLE 4 - 6  

Cur r ent and proj ec ted average d a i l y  
t r a f f ic (ADT) a long the h a u l  route 

1 9 8 2a 

Roadway Sect ion ADT 

West  Betwee n 2 1 0 0  S & 3 3 0 0  S 9 , 3 0 0  

South Be tween 9 0 0  W & 1 20 0  W 5 6 , 7 7 5  
1 70 0  W & 3 20 0  W 4 0 , 28 5  
3 2 0 0  W & 3 6 0 0  W 2 7 , 6 0 0  
3 6 0 0  W & 5 6 0 0  W 2 5 , 3 2 5  
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1 0 , 2 6 5  

6 2 , 6 7 0  
4 4 , 4 7 0  
3 4 , 4 6 5  
2 7 , 9 5 0  



Ta ble 4-6 (Cont inued ) 

Roadway Sect ion 

5 6 0 0  We st Be tween 2 1 0 0  S & 3 5 0 0  S 
3 5 0 0  S & 4 1 0 0  S 
4 1 0 0  S & 5 4 0 0  S 

5 4 0 0  South Be tween 5 6 0 0  S & we st 

aUDOT 1 9 8 4  

bAssum i ng a 2 . 5 % pe r year  incr ease i n  tra f f ic 

1 9 8 2a 

ADT 

1 0 , 7 2 5  
8 , 3 50 
7 , 2 2 5  

4 , 2 0 0 

Est imated 
1 9 8 6b 

ADT 

11 , 8 4 0  
9 , 2 1 5  
7 , 9 7 5  

4 , 6 3 5  

The Denver and R io Grande We stern Ra i l road forms the east boundary o f  the 
Vi tro s i te .  Any westward-bound ra i l  sh ipments from the s i te would be 
transpor ted nor th into Salt Lake C ity and then west along the Un ion Pac i f i c  
l ine . Ra i l  l ines are a lso shown i n  Figure 4-1 1 .  Tr a f f ic counts for th i s  
r a i lroad route a r e  not ava i l able . However ,  r a i lroad o f f ic ials have ind icated 
ther e  wou ld be no d i f f iculty in accommodat i ng the type and vol ume o f  tra f f ic 
ant ic ipated i n  A l terna t ive 3 .  

4 . 1 2 . 7  Recreat ion 

In Tooele County , the greatest number of recreational fac i l i t ies 
ava i lable are for recreat ion w i th o f f-road veh icle s ,  w i th open space , 
playg round s ,  tenn i s  cou r t s , and sof tball  f i elds nex t .  The Wasa tch Nat ional 
For ests prov ide a tota l of 936 s i tes for ou tdoor act i v i t ies such as f i s h i ng ,  
h i k ing ,  camp i ng and picn i c k i ng , and hunt i ng (Utah Tr avel Counc i l , 1 9 7 9 ) . 
State Par ks w i th in Tooele County include the Great S a l t  Lake State Par k 
Salta i r  Beach , located 15 miles west of Salt La ke C i ty ,  the Bonnevi lle Salt 
Flats , and Danger Cave located near Wendove r .  The salt f lats are l i sted in 
the Na t ional Reg i s ter of Hi stor ic Places and con s i s t  of approx imate ly 4 4 , 0 0 0  
acres o f  the r emains of anc ient Lake Bonnevi lle that a t  one t ime cove red 
near ly one- t h i r d  of the state . 

Recreat iona l use of land w i th i n  a 5-m i l e  rad i u s  of Cl ive is l imi ted to 
occas ional recreat ional veh icle use and j ac k r abbit hunt ing . Of f-road veh i c le 

use nea r the site is rare  due to the number of mud flats in the v ic in i ty . 

In Salt Lake County , fac i l it ies for softbal l ,  playground s ,  open space , 
soccer , tenn i s , and swimming are the most numerous w i th footba ll , gol f , and 
picn ick ing next .  South Salt Lake has 3 parks  for general picnic and 
recreat ion purposes , 1 ball f i eld , and borde r s  a pub l i c  golf cour se . 
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4 . 1 2 . 8  Pu b l i c  conce r ns regard ing the remed i a l  act ion proj ec t 

I n d ica t ions of pub l i c  conce rn we re rece ived dur ing the scop ing mee t ing s  
for th is  EIS , held in South S a l t  Lake C i ty and Tooe le C i ty on May 5 and 6 ,  
respect ively , 1 9 8 1 . The matte r s  of concer n  ment ioned mos t frequen tly dur i ng 
the pub l ic scoping mee t ings were the fol lowing ones . 

o What  are the r ad iolog ical ef fects upon phys ical health of the proposed 
act ions? Tooele County speakers were concerned w i th long-term e f fects 
and the effects of tr anspo r tat ion acc idents . 

o Wha t would be the indi rect effects of the proposed ac t ions on econom i c  
a n d  soc i a l  s t r uc tures? Tooele Co unty speaker s men t ioned t h e  st igma 
that would be a t tached to their county shou ld the Vitro was tes be 
placed there . 

o How wou ld the proposed act ions a f fect current land-use plans , 
po l ic i es , and con trols? Th i s  concern was expressed exc lus ively by 
o f f i c i a l s  of Sou th Salt Lake and Salt  Lake Co unty , who men t i oned 
concern over economic losses caused by the pre sence of the Vi tro 
t a i l ings : loss of tax  revenues , de lays in  complet ion of  
sewage-trea tment fac i l i t ies , and inh ibi t ion of deve lopment i n  a 
poten t i a l ly prosperous industr i a l  a r ea . 

o What would be the ef fects of the proposed ac t ions upon the qua l i ty o f  
sur face and near -s u r face wa ter s? Conce r n  was expr essed tha t the Gr eat 
Salt Lake would become contaminated . 

Th ese i s s ues are add res sed thr oughout the EI S .  

Following the publ i c a t ion and d i s tr ibut ion of the DEI S  i n  February 1 9 8 3 , 
notice of  i ts ava i la b i l i ty was pub l i shed in the Fed e r a l  Reg i s ter on Feb r uary 
18 , 1983 ( 4 8  FR 7 2 9 4 ) . The notice a lso announced the date for clos ing the 
commen t  per iod as Apr i l  4,  1 9 8 3 . In ser ted i n  the DEI S  was the not ice of  the 
publ ic hear ing s  to be held i n  Tooele on March 2 2  and i n  South S a l t  Lake on 
March 2 3 ,  1 9 8 3 .  Th e DEI S  was sent to mor e  than 30 ind ividua l s , as we l l  as to 
Federal and state agenc ies , elected o f f i c ials , organ i z a t ions , and public  
l ibrar ies . News re leases were a lso d i ssemina ted announc i ng the d a tes and 
locat ions of  the pub l ic hear i ngs . 

In prepa r a t ion of  the pub l i c  hear ings , a pub l ic mee t i ng was announced and 
held on March 8 in  Tooe le and March 9 ,  19 8 3 , i n  South Sal t Lake . 

Comments r ece ived on the DEI S  are summa r i zed and answer ed in  Ch apter 6 o f  
th is  FEI S i  the DEIS has also been mod i f ied t o  r e f lect the comments rece ived . 
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5 ENVI RONMENTAL CONSEQUENCE S 

Th e env ironmental  consequence s of  the three a lternat ive r emed i a l  act ions 
descr ibed in Sec t ion 3 . 2  and Appendix A are assessed in th i s  chapte r .  

5 . 1  RADIOLOGICAL IMPACTS 

5 . 1 . 1  Introd uction 

Th is sect ion assesses the incr emen ta l r ad iolog ical impac ts resul ting from 
each of the a l ternat ives and indicates the me thod s used to pe r form the asses s
men ts . Th e data and informa t i on used to per form these impact assessmen ts a r e  
de t a i led in Appendix F .  Rad iat ion doses a n d  heal th e f fects f o r  both the 
gener al popu lat ion within 6 mi les ( 1 0  km) of  the Vi tro s i te and the r emed i a l  
act ion wor k e r s  a s s i gned to the Vitro and South Cl ive s i tes  are included . Ra
d ia tion doses and hea l th e f fects are est imated for the t r anspor tat i on wor k e r s  
and the popu l a t ion a long the tr anspor tat ion cor r idor s f o r  A l te r nat ive 3 .  

5 . 1 . 2  Expo s u r e  pathways 

There are f ive pr incipal env i r onmental pathways by wh ich individuals 
could be exposed to rad ioac t iv i ty dur ing r emedial  act ion ( F igure 5-1 ) . The s e  
a r e  ( 1 )  inhalat ion of r adon a n d  r adon daughte r s , ( 2 )  exposure t o  d i r ect gamma 
r a d i at ion from the ta i l ings p i le , ( 3 )  inhalat ion or ingest ion o f  windblown 
r ad ioact ive par t iculates , ( 4 )  ingest ion of ground or sur face water con tam
inated by r ad ioact ive ma ter ials , and ( 5 )  ingest ion of  con tam ina ted food s 
produced in areas con tam inated by ta i l ings . 

For the calculat ion o f  health e f fects , only those pa thway s capable o f  
produc ing the lar gest r ad ia tion expos ures a r e  con s ide r ed . Th ese a r e  the f i r s t  
two above . Exposures v i a  the latter three pa thway s a r e  much smaller than the 
doses from r adon daugh ter inhalat ion and d i rect gamma e xposures . Th e 
inhalat ion o f  su spended par t iculates from the t a i l ings p i le r e su l ts in 
r el at ively sma l l  r ad ia tion exposu r e s  for wor kers on the p i le , and neg l i g i ble 
exposures to the publ ic (Appendix F ,  Sec tion F . 4 ) . The ingest ion of ground 
water is an ins ign i f icant pa thway s ince there is no ev i dence tha t  po table 
wa ter d r awn from deeper ground-wa ter sys tems beneath the Vitro s i te have been 
con taminated (Sect ion 4 . 6 . 2 ) . The inges tion of  sur face wa ter i s  an 
i n s i gn i f icant pa thway s ince off- s i te sur face water s near the Vitro s i te ar e 
not used for d r i n k ing purposes ( Se c t ion 4 . 6 . 1 ) . The inge stion of  plant 
ma terial  tha t  has been "dusted"  w i th wind blown ta i l ings , or the ingest ion o f  
an imal food products ( i . e . , mea t ,  m i lk , and egg s )  f r om an imals  that have 
ingested such plant ma te r ial  is j udged to be an ins ign i f i cant pathway s ince 
the Vi tro s i te l ies  downwind from the ma jor i ty of the agr icultural l ands that 
are nea rby .  

The hea lth e f fects from r adon r e leases ar i se from inh a l ing r adon 
daughter s--the r a d ionuc l ides r esul t ing from the decay of r adon . Radon i s  a n  
ine r t  g a s  produced from the r ad ioac t ive decay of  Ra- 2 2 6 . As a gas r adon can 
d i f fuse through the ta i l ing s and into the atmosphere where it i s  tr anspor ted 
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by wind over large areas . In the atmospher e , radon decays into its  sol id 
daughter r ad ionucl ides wh ich a t tach to a i r borne dust pa r t icles and may be 
inha led . These du s t  par t icles with the attached radon daug h te r s  may adher e  to 
the l ini ng of the resp i r a tory t r ac t--bronch ia and lungs . The decay of  the 
r adon daughters releases radia tion to the bronch i a l  and lung t i ssue . 

Gamma r a d i a t ion i s  emi tted by many rad ionuc l ides of the U-2 3 8  decay 
ser ies . Gamma rad i a tion is independen t of atmospher ic cond i t ions and trave l s  
in a s t r a ight l ine unt il it  interacts w i th ma t ter , j ust  as d o  x-ray s .  Gamma 
r ad i a t ion omi t ted from the ta i l ings de l ivers an exposure to the whole body . 
Gamma r a d i a t i on becomes neg l i g ible due to interac t ions w i th a i r  at  abou t 1 km 
from th e per imeter of the ta i l ings . 

Expos ure to radon daug h te r s  and gamma r a d i a t ion from the unstab i l i z ed 
t a i l ings at the Vi tro s i te cur r ently impac ts the general popu lat ion and nearby 
wor ker s .  As remed i a l  ac t i on is implemen ted , the exposures are ant ic ipated to 
inc r ease as the ta i l ings are d i s t urbed and tr anspor ted . But as remed i a l  
act ion prog resses and fol lowing i t s  complet ion , the expos ures w i l l  b e  greatly 
reduced due to the i solat ion of the rad ioact ive ma ter ials from the 
env i ronmen t .  Ea ch alternat ive includes the con s t r uc t ion of a thick ear then 
cover wh ich cannot be pene t r a ted by gamma r a d i a t ion from the tai l ings . The 
thick ear then cover wi l l  also serve as a bar r ier to the d i ffus ion of radon 
from the ta i l ings into the a tmosphere . A l though mos t  of the radon will  decay 
before escaping into the atmosphere , some w i l l  escape and may produce sma l l  
exposures t o  s u r r ound ing popu lat ions . The radon r e lease rate through the 
cover w i l l  be no greater than the allowable rate set by EPA standards (Sect ion 
3 . 1 . 1 ) . 

5 . 1 . 3  Methods of impac t  assessment 

Rad i a t ion dos es to  the gener a l  popu lat ion beyond 1 k i lometer (km)  from 
the s i te were eva lua ted using the computer code MILDOS (NRC , 1 9 8 1 ) . MILDOS 
provides es t imates of the poten t i a l  radia tion doses to ind ividuals in the 
v i c in ity of a typical uran inum m i ll t a i l ings d isposal s i te . The inpu t 
r equ i r ed by MI LDOS incl udes ( 1 )  popu l a t ion d i s tr ibut ion da ta , ( 2 )  
me teorolog ical d a ta , and ( 3 )  radionuc l ide release data . The data used a r e  
d i scus sed and pr esen ted in Append ices F and G .  

The r equ ired rad ionucl ide release data inc lude ( 1 )  the r adon emi s s ion 
r ate from the pile sur face , ( 2 )  rad i onucl ide release r a tes for par t iculate 
em iss ions , and ( 3 )  the t ime pe r iods over wh ich the r e l eases occur . S ince th e 
min imum t ime step in MI LDOS is 2 year s ,  some averaging of  releases on shor ter 
t ime scales is r equ ired . 

Th e sur face Rn- 2 2 2  releases compl etely dominate the rad ionuc l ide 
emi s s ions due to pa r t i c u la te sources (wind eros ion and mechan ical suspens ion 
of dust by ear th moving equ ipmen t ) ; thus the populat ion and wor ker radiat ion 
exposures r esult pr im�r i ly from radon releases ( Sect ion F . 5 ,  Append ix F ) . To 
i ll u s tr a te the magni tude of the d i f fer ence between exposures resu l t ing from 
radon daughters and par t i c ula te inh a la t ion , the la tter is calcula ted for 
r emed i a l  act ion wor k e r s  for A l ternat ive 2 (Sect ion F . 4 ,  Append ix F ) . 
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S i nce MI LDOS does not calculate rad iat ion exposures w i th i n 1 km of the 
i t e ,  these were e s t ima ted for remed ial act ion wor ker s ,  nearby wor kers , and 
he nearby gene r a l  popu l a t ion us ing mea surements of gamma r ad i a t ion exposure 
a te and radon concentra t ions in a ir (Appe nd ix F . 5 ) . 

For Alternat ive 3 ,  pe rsons near the r a i l  or tr uck transpor tat ion 
'or r idor s may be exposed to gamma r a d i a tion from pa ss ing veh icles carry ing 
adioact ive ma te r ials from the Vi tro s i te to the South Cl ive s i te . Al though 

:he time of exposure to such per sons is small  and rad i a t ion exposure f rom a 
rehicle low , the exposure from pa s s i ng veh icles is calculated in  Sec t i on F . 5  
)f Append ix F .  These c a lc u la t ions are based on average ta i l ings rad ionuc l ide 
:on tent , veh icle speed , and the exposure rate for a veh ic le . 

E s t imates of cancer deaths in excess of those occ u r r ing nor mally i n  a 
)opulation , as caused by rad i a t ion expos ure , were made us ing the fol low ing 
: i sk factors ( Section F . 2 , Append ix F ) : 

2 0  lung cancer dea ths in the exposed populat ion for each 1 , 0 0 0 , 0 0 0  
person-rem of dose equ iva lent commi tment from inhalation of  radon 
daughters (Na t iona l Academy of Sc ience , 1 9 8 0 ; Evans e t  al . ,  1 9 8 1 ) . 

1 2 0  cancer deaths in the exposed populat ion for each 1 , 0 0 0 , 0 0 0  
per son-rem o f  dose equ ivalent from exposure t o  gamma r a d i a t ion 
( Na t ional Academy of Sc ience , 1980 ; Cohen , 19 8 1 ) . 

A wide r ange of r i sk factors are accepted by expe r ts who at tempt to 
r elate cance r deaths to rad i a t ion expos ure . The ones g iven above are bel i eved 
co be appropr iate for the exposures from uran i um mill  ta i l ings and to e s t ima te 
r ea l i s t ically the cancer deaths assoc i a ted w i th a g iven dose equ ivalent . 

5 . 1 . 4  Rad iological impac ts 

Es t ima tes of the rad ia t ion dose equ iva lent commi tments to the gene r a l  
popu lat ion d ur ing r emed ial action under the three a lterna t ive s a r e  presented 
in Table 5-1 . The poten t i a l  excess cance r dea th s  ar e g iven in  Ta ble 5-1 , as 
well .  These e s t i mates were made using the methods o u t l ined in  Sect ion 5 . 1 . 3  
and detai led in Append ix F .  Th e expec ted excess cance r deaths wer e  obtai ned 
from the dose equ ivalent commi tments by mul t i p lying by the r i sk fac tors noted 
in Sect ion 5 . 1 . 3 .  Th e doses and hea l th e f fects to the gene r a l  popu lat ion are 
calculated for a 6-mi le rad ius a round the Vitro s i te .  No per son l ives w i th i n  
1 5  mi les o f  the South Cl ive s i te , so only remed i a l  act ion wor kers wi l l  be 
exposed there . 

The maxi ma l ly exposed ind ividual would be one who resides about 3 0 0  feet 
from the sou thwe s tern corner of the Vi tro s i te ( F igure 1-1 ) . That person 
could r eceive an annua l gamma rad iat ion dose equ ivalent of about 0 . 5 r em ( EPA , 
1 9 8 0 )  in add i t ion to about a 0 . 6-rem dose equ ivalent commi tment from radon 
daughter exposure ( Sect ion F . 5 ,  Append ix F) . 
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Ta ble 5-1 Es t imates of 3-year excess popu lat ion dose equ ivalent commi tments to the gener a l  pu b l ic dur ing remed i a l  

act ion , and expected excess cancer d e a t h s  caused by remed i a l  act ion ( based on a 3-year per iod for each 
a l t e r na t ive) • 

Organ Poeu l a t ion dose esu ivalent commi tment (eer son-rem) 

( no ac tion) A l t  1 A l t  2 Alt 3 ( tr a i n )  A l t  3 ( t r uc k )  

1 km
a 

1 - 2  km
b 

1-10 km
c 

Whole body 1 1 4  9 . 0  220 

d 
9 . 1  240 Bone n . e .  

Lung n . e .  9 . 0  220 

Bronc h i a l  epithel ium 1 , 1 5 2  3 , 60 0  2 7 , 00 0  

( no ac tion) Alt 1 

1 km
a 

Cancer from whole-

body gamma-r ay 
e xposure 0 . 0 1 4  

Lung cancer from 

doses to the 

bronc h i a l  

e p i the l i um 0 . 0 2 3  

Total 0 . 0 3 7  

apopu lat ion i s  5 0 0  pe r son s .  
bpopu l a t ion i s  8 , 6 1 7  pe r sons .  
c Popu lat ion i s  4 3 7 , 3 6 1  per sons . 
dNot est imated . 

1-2 km
b 

1-1 0 km
c 

0 . 0 0 1 1  0 . 0 2 6  

0 . 0 7 2  0 . 5 4 

0 . 0 7 3  0 . 5 7 

1 km
a 

1 - 2  km
b 

36 4 . 5  

n . e .  4 . 6  

n . e .  4 . 5  

570 1 , 80 0  

A l t  2 

1 km
a 1-2 km

b 

0 . 0 0 4 3  0 . 0 0 0 5  

0 . 01 1 4  0 . 0 3 6  

0 . 01 6  0 . 0 3 7  

1-1 0 km
c 

1 k m
a 

1 - 2  km
b 

1-10 k m
c 

1 k m
a 

1 - 2  km
b 

1-10 km
c 

1 1 0  3 6  4 . 5  1 1 0  3 6  4 . 5  1 1 0  

1 2 0  
d 

4 . 6  1 2 0  4 . 6 1 2 0  n . e .  n . e .  

1 1 0  n . e .  4 . 5  1 1 0  n . e .  4 . 5  1 1 0  
1 4 , 00 0  5 7 0  1 , 8 0 0  1 4 , 0 0 0  570 1 , 800 1 4 , 0 0 0  

Exeected excess deaths 

Alt 3 ( t r a i n )  Al t 3 ( truck)  

1-1 0 k m
c 

1 k m
a 

1-2 k m
b 

1-10 km
c 

1 km
a 

1-2 km
b 

1-10 km
c 

0 . 0 1 3  0 . 0 0 4 3  0 . 0 0 0 5  0 . 0 1 3  0 . 0 0 4 3  0 . 0 0 0 5  0 . 0 1 3  

0 . 2 8 0 . 0 1 1 4  0 . 0 3 6  0 . 2 8  0 . 0 1 1 4  0 . 0 3 6  0 . 2 8  

0 . 2 9 0 . 0 1 6  0 . 0 3 7  0 . 29 0 . 0 1 6  0 . 0 3 7  0 . 2 9 



Est imates of the r a d i a t ion dose equ iva lent commi tments to the reme d i a l 
a ct ion wor ke r s  for each a l ternat ive are presen ted i n  Ta ble 5-2 a long w i th the 
potent i a l  resu l t i ng excess cancer deaths . 

Th e s ing le mos t  impor tant pathway to the gene r a l  popu lat ion i s  the 
inha lat ion o f  radon daughters and the subsequent i r r ad i a t ion of the 
t r acheobronch i a l  sys tem . For the r emed i a l  ac t ion wor ker s ,  the mor e  impor tant 
pa thway i s  gamma rad i a t ion exposure of the whole body . In order to put the 
e s t imated dose commitments in  per spec t ive , the e s t imated normal backg round 
rad ia t ion doses and EPA gu idel ines are pr esen ted in Table 5- 3 .  

In the populat ion of the U . S . , abou t one per son i n  s i x d i es  o f  cance r .  
Th is means tha t approx imately 7 3 , 0 0 0  of the 4 3 8 , 0 0 0  per sons who l ive w i th in 6 
mi les o f  the Vi tro s i te may be expected to d i e  of cancer , regard less o f  the 
presence o f  the unstab i l i zed ta i l ing s p i l e s .  The e s t imated incr ease i n  death s 
due to Alternat ives 2 o r  3 wou ld be about 0 . 4 per son , an increase of 0 . 0 0 0 5  
percen t .  For r emed i a l  ac t ion wor kers the e s t ima ted incr ease i s  about 0 . 0 8 
percen t i n  Al ternat ive 2 ,  and about 0 . 2 0  to 0 . 3 0  pe rcent in  A l ternat ive 3 .  

5 . 1 . 5  Rad iolog ical impac ts of tr anspor t a t ion acc idents 

A l te r nat ive 2 does not requ i r e  of f-s i te t r anspor tat ion of con tamina ted 
ma ter ials and it is hard to conce ive of a t r anspor ta t ion acc iden t tha t would 
have rad iolog ical consequences involving pe r sons o ther than r emed ial  act ion 
wor k er s .  For r emed ial ac t ion wor k e r s  the consequences of an  on-s i te 
transpor tation acc ident would be largely nonradiolog ical and would add noth ing 
to the ir exposure . Nonrad iolog ical  accidents are e s t imated in  Sec t ion 5 . 1 2 .  

Alterna t ive 3 involve s the t r anspo r t  o f  2 . 5  mi l l ion cubic yards o f  
contamina ted mate r i a l  f rom the Vi tro s i te t o  the South Cl ive s i te abou t 8 5  
m i l e s  away . Both t r a i n  and t r uc k  transpo r t  opt ions could r es u l t  in  acc identa l 
sp i l lage o f  ma ter i a l  as a consequence o f  a tr anspor t a t ion acc iden t .  
Conce ivably a loaded un i t  t r a i n  could be de r a i led and ove r tur ned a t  some po i n t  
o n  t h e  route , sp i l l ing par t  or a l l  o f  its  5 4 0 0 - ton load onto the r a i lbed . 
Such an  accident is not probable ; based on e s t imates o f  the probab i l i ty o f  i t s  
happen ing dur ing t h e  6 3 4  t r a i n  t r ips requ i red , 0 . 0 5 sp i l ls reasonably cou ld 
occ ur ( Sec t ion F . 3 ) . The cleanup o f  the roadbed wou ld be done prompt ly and 
the severa l-day exposure o f  the cleanup crew would be small compared to the 
3-year exposure o f  reme d i a l  action wor k e r s  at  the Vi tro and South Cl ive 
s i tes . Not i f icat ion o f  the sp i l l  would be made to the appropr iate au thor i t ie s  
a s  r eq u i r ed under the Comprehens ive Env i r onmental Response , Compensat ion , and 
Liabil ity Act of 1 9 8 0  (CERCLA ) . 

Th e t r uck opt ion for transpo r t  to South Cl ive involves 9 7 , 8 0 0  t r uck t r ips 
over 3 yea rs , and the proba b i l ity for an acc ident lead i ng to a t a i l ing s sp i l l  
i s  somewhat g r ea ter than for tr a i n  tr anspor t ;  abou t 7 s p i l l s  r easonably could 
occur dur ing the 3 year s o f  r emed i a l  ac t io n .  However , the r a d iolog ical 
consequence s a r e  min imal cons ider ing the l imi ted quan t i ty o f  contamina ted 
mater ial invo lved and the shor t per iod o f  t ime tha t wou ld be r equi red for a 
c leanup ( a  day or less ) . Ag a i n , the exposures a r e  sma l l  compar ed to that of 
the r emed ial-ac t ion wor k e r s  a t  the Vi tro and South Cl ive s i tes . 
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Table 5-2  Es t ima tes of exce s s  collect ive dose equ iva len t commi tments to 
the r emed ial-act ion wor kers and expected excess c ancer 
deaths caused by remed ial  act ion 

POEu l a t ion dose comm i tment (Ee r son-rem )  

A l t  1 Al t 2 

V i tro 

Whole body 0 6 5  
Bronch ial epi thel ium 0 4 80  

E f fec t  

Al t 1 Al t 2 

Vi tro 

Cancer from whole-body 
g amma-r ay exposu r e  0 0 . 0 0 7 8  

Lung c ancer f rom doses 
to the bronch ial  
epi thel ium 0 0 . 0 0 9 6  

Total 0 0 . 0 1 7  

Vi tro 

163  
4 2 0  

Vi tro 

0 . 0 2 0 

0 . 0 0 8  

0 . 0 2 8  

Al t 3 ( tr a in )  
South 

Transpor t Cl ive 

4 1 0 9  
0 3 2 0  

EXEected excess  deaths 

Al t 3 ( tr a in )  
South 

Transpo r t  Cl ive 

0 . 0 0 0 5  0 . 0 1 3  

0 0 . 0 0 6  

0 . 0 0 0 5  0 . 01 9  

aBased o n  wor k e r  hour s of expo s u r e  i n  Ta bles A . 4 ,  A . 7 ,  and A . 8 .  

Vitro 

179  
3 8 0  

Vitro 

0 . 0 21 

0 . 0 0 8  

0 . 02 9  

Al t 3 ( t r uc k )  
South 

Tran spor t Cl ive 

6 8  1 0 3  
0 2 2 0  

Al t 3 ( t r u c k )  
South 

Tr anspor t C l iv e  

0 . 0 0 8  0 . 0 1 2  

0 0 . 0 0 4  

0 . 0 0 8  0 . 0 1 6  
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Table 5-3 .  Background r ad iolog ical leve ls  and EPA l im i ts 

Backg round 
dose pe r Backg round popu lat ion dose ( per son-r em/y r )  

Gener a l  pub l ic a b Wor ker s 
P a r ameter 

ind ividual 
( mr em )  2 km 10  km Alt 2 Alt 3a  Alt 3 b  

Backg round external 
whole-body dose 

B ronch i al dose f rom 
amb ient r adonc 

EPA i ndoor l im i t  for 
whole-body gamma 
d osed 

EPA i ndoor l i m i t  for 
b ronch i a l  dosee 

1 0 5  9 0 5  

1 , 6 3 0  5 , 4 0 0  

2 8 0  2 , 4 0 0  

5 , 4 0 0  4 7 , 0 0 0  

( tr a i n )  

4 6 , 0 0 0  2 5  2 3  

2 7 3 , 0 0 0  1 5 0  1 4 0  

12 2 , 0 0 0  6 7  6 2  

2 , 4 0 0 , 0 0 0  1 , 3 0 0  1 , 2 0 0  

a 8 , 6 1 7  people living with 2 km i 4 3 7 , 3 6 1  wi thin 1 0  km.  
bB ased on  a l l  wor k e r s  in Tables A-4 ,  A-7 ,  and A-8  whe ther or  not  they rece ive 

occupat iona l  exposures . These tota l 2 4 0 , 2 2 0 , and 2 0 4  pe r sons , respect ively . 
cFrom backg round of 0 . 2 5 pC i/l of r adon or  0 . 0 0 2 5  WL . 
d From 2 0  �R/h r + 1 2  �R/h r bac kg round . 
eFrom the gamma limit plus the r adon-d aughter limit of 0 . 0 2  WL . 

( tr uc k )  

2 2  

1 3 0  

5 8  

1 , 1 0 0  



5 . 1 . 6  Compa r i son of radon- 2 2 2  em iss ions with the EPA standards  

As ind icated in Sect ion 3 . 1 ,  the  EPA has  iss ued standa rds to be  met in  
r emed i a l  a c t ions such as those proposed in A l te r na t ives 2 and 3 .  One of the  
standa rds is a l im i t  on  the  radon flux from the sur face of the  s tab i l i z ed 
d i sposal s i te . The l im i t  is a f lux of 20 picocur ies per squa re me ter per 
second ( Table 3-1 ) . 

Th e ave r age radon flux from the Vi tro ta i l. i ngs  p i l e  is e s t imated to be 
5 6 0 pCi/m2 s (Sect ion F- 3 ) . Fo rmu lae for ca lc u l a t i ng the amount of cover 
needed to r educe the r adon flux from a source to a g iven level have been used 
to est imate the cover requ i remen ts for Alternat ives 2 and 3 ( Sect ion 
A . 4 . 6 . 1 ) . The cover des igns are intended to l imit the radon f lux to less than 
20 pC i /m 2 s for both Al ter n a t ives 2 or 3 .  

Areas o f  the Vitro s i te that are decontaminated under A l t erna t ives 2 or 3 
wou ld be back f i l led with uncon tamina ted so i l  ma ter i a l s  and wi l l  have radon 
f luxes in the r ange of natural radon f l uxes . 

A l te r n a t ive 1 

5 . 2 IMPACTS ON AIR QUALITY 

Th e ex i s t ing Vi tro s i t e  has an unquan t i f i ed fug i t ive emiss ion from 
blowing dus t .  Th is is a var i ab le em i ss ion because sur face c r u s t ing , 
pr e c i p i t a t ion and wind ve loc i ty prod uce d i fferent e f fects at d i fferent times . 
The concen t r a t ions for to tal su spended par t icu lates a t  th is loc a t ion wer e  
mon i tored and a r e  referenced in Sec t ion 4 . 4  as ind icators of wha t  wou ld 
con t inue w i th no ac t ion . The l-year TSP mon i tor ing prog r am began in  January 
1 9 8 2 .  The h ighest 2 4 -hour conc entr a t ion measured was 1 84 g/m 3 wh ich 
occur r ed on August 16 , 1 9 8 2 . For compar ison , the 2 4-hour pr ima ry and 
secondary Nat ional  Amb ient A i r  Qu a l i ty S t andards are 260  and 1 50 g/m3 , 
respect ively . 

Alterna t ive 2 

Th e a i r  qua l i ty impa c t s  dur ing stab i l i z a t ion at  the Vi tro s i te wou ld be 
assoc ia ted with the ear thmoving ac t iv i t ies and the equ ipmen t  u t i l ized in thos e 
a c t ivi t i e s . Th e diesel- f ue led cons truct ion equ ipmen t  used in ear thmov ing 
wou ld produce exhaust em i s s ions ( based on AP- 4 2 ;  EPA , 1 9 7 7 )  of  car bon 
monox ide , hyd rocar bons , n i trogen ox ides , sulfur ox ides and par t iculates that 
are e s t imated at 8 . 1 ,  2 . 5 ,  40 . 0 ,  3 . 1 ,  and 2 . 0  tons per year , r esp2ct ively . 
Amb ient a i r  concentrat ions from these em iss ions wer e  est imated by scal ing the 
mod e l ing results for par t ic ulate em iss ions r e s u l ting in annual concentra t ions 
of  approx ima tely 20 microg r ams per cubic me ter ( g/m 3 ) for n i t rogen ox ides 
and less than 4 micrograms pe r cubic me te r for the other pa rame ters . Exhaus t 
em i s s ions wou ld have l i t t le impa c t  on the a i r  q u a l i ty off the s i te ,  and a r e  
probably exempt from a i r  qua l i ty pe r m i t  ana l yses under  Pa r t  I I I  of t h e  Utah 
A i r  Conservat ion Reg ulat ions . 

The greatest emiss ions w i l l  be fug i t ive dus t r e l a ted to the ear thmov ing 
ac t i v i ties . Unmi t igated fug i t ive dust emi s s ions are e s t imated to be 3 1 7 . 5  
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tons pe r year u s i ng algor i thms curr ently acceptable to EPA , Reg ion VI I I  and 
the D i v i s ion of Environmental He a l th , Utah Depar tment of Hea l th ( March 1 9 8 2 ) . 
M i t ig a t i on wou ld reduce th is  emi s s ion load to approximately 2 5 8 . 3 tons per 
year . Fug i t ive dus t em i s s ions were e s t imated for ma ter ial  r emoved v i a  
bul ldoz er , sc rape r s , grade r s , and fron t-end loader s ,  and transpo r t  v i a  
sc r a per s ,  bulldozer s ,  g r ader s ,  and h a u l  t r uc k s . The as sump t ions used i n  the 
emi s s ions calc u l a t ions have inc l uded r e a sonab ly ava i lable control meas ures  
such as wa ter spray , in accor dance w i th the  Utah A i r  Cons erva t ion Regula t ions 
and the 1 9 8 2  Utah State Implemen ta t i on Pl an . 

The impact on a ir qu a l i ty was as sessed w i th the a tmospher ic d i sper s ion 
mode l ,  Indus t r i a l  Source Complex ( I SC ) model . Ho ur ly me teor olog ical da ta from 
the Salt Lake C i ty Nat ional Wea ther Service for 1 9 8 0 ,  and em i ss ion r a tes for 
each ear thmov i ng ac tiv i ty wer e  inpu t to the mode l  to calcu l a te the max imum 
concen t r a t ion to be expec ted under typical cond i t ions . The r e sults presented 
her e were sca led from the modell i ng runs used for the DE I S .  Th e h ighe s t  
annual average and 2 4 -hour ave rage concen t r a t i ons o f f  the s i te a r e  pred ic ted 
to be 4 2 . 5  and 415 . 5  g/m 3 , respec t ively . These concentra tions wou ld occ ur 
along the sou thern boundary of the Vi tro s i te .  The pred icted fug i t i ve dus t 
impacts dec rease rapi dly w i th d i s tance from the ir sou rce because of par t i c l e  
depos i t ion . The max imum pa r t ic ulate concen tra t ions along the s treet south o f  
the s i te a r e  e s t i mated t o  b e  4 . 3  and 4 8 . 6  g/m 3 for the annual and 2 4 -hou r  
aver ages , respect ively . 

Th e maximum pred ic ted concentra t ions res u l t i ng from stab i l i z a t ion and the 
appropr i a te Nat ional Amb i en t  A i r  Qu a l i ty S t andards (NAAQS ) are shown in Table 
5 - 4 .  The pr ima ry NAAQS wer e  es tabl i shed to protec t publ ic hea l th ; the 
secondary NAAQS were es tabl i shed to pr otect publ ic we l fare . The pred icted 
i mpact of stabi l i z a t ion at the Vi tro s i te wou ld be about 57 percent of the 
pr imary annual s tandard and about 160  percent of the pr imary 2 4 -hour standard . 

Table 5-4 .  Es t ima ted fug i t ive dus t concen t r a t ions and 
Nat ional Amb ient A i r  Qu a l i ty S tandards 

Annual average 
concentra t ion 

( g/m3 ) 

Max imum pred icted Vi tro o f f s i te conce n t r at ion 
Pr imary NAAQS a 

Secondary NAAQS a 

24-hour ave rage 
concentr a t ion 

( g/m 3 ) 

4 1 5 . 5  
2 6 0  
1 5 0  

aUtah Ambient A i r  Qua l i ty Standards are the same a s  the Na t ional Amb ient 
Air Qu a l i ty S tandards ( NAAQS ) . 

bGeome tr ic mean . 
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A l ternat ive 3 

Th e a i r  qua l i ty impacts from e i ther transpor tat ion opt ion o f  Alternat ive 
3 wou ld be temporary and would r esult from s i te prepa r a t ion , ta i l ings removal , 
and s i te resto r a t ion ope r a t ions at the Vi tro s i t e , the transpo r t a t ion of 
contam inated ma ter ials to the South Clive s i te ,  and s i te prepa r a t ion and 
s tab i l i z a t ion act i v i t i e s  at the Sou th Clive s i te . Th e veh icular emiss ions at 
the Vi tro s i te and the South Clive s i te would be f rom heavy con s t r uct ion 
equ i pment per forming ea r thmoving . Th e con s t r uc t ion equ ipment at the Vi tro 
s i te and the South Clive s i te and the haul truc k s  or t r a ins needed to 
tran spor t ma ter i a l s  between these two s i tes would have em iss ions (based on 
AP-4 2 ;  EPA , 1 9 7 7 )  of carbon monox ide , hyd roca r bon s , n i t rogen ox ides , sulfur  
oxides and par t i cu la tes tha t are est imated at 2 0 1 . 5 9 ,  3 3 . 5 9 ,  181 . 6 8 ,  21 . 8 1 ,  
and 11 . 0 2 tons per year , r espect ively , for the truck opt ion , and 8 7 . 14 ,  51 . 7 1 ,  
2 4 6 . 6 8 ,  30 . 3 5 ,  and 15 . 7 0  tons pe r year , respec t ively , for the tra in  opt ion . 
The amb ient a i r concen tra t ions f rom these em iss ions we re est imated by sca l ing 
the mode l ing results for pa r t. icula te emi ss ions result ing in annual 
concentr a t ions of about 46  microg rams per cubic meter for ni trogen ox ides and 
less than 5 microg r ams pe r cubic me ter for the other parameters at  the Vi tro 
s i te . The South Clive s i te wou ld have annual pred ic ted maximum concentra t ions 
o f  approx ima tely 11 microgr ams per cubic me ter for n i t rogen ox ides and less 
than 2 cubic meters for the other parame ter s .  Much of the air pol l utants 
wou ld be d i spe r sed along the hau l routes . 

Fug i t ive dust emi s s ions from ear t hmov ing ac t iv i t ies at  both the Vi tro 
s i te , the Sou th Cl ive s i te , and along the hau l rou tes are est imated to be 
3 1 3 . 8  tons per year at the Vi tro s i te , 2 3 5 . 3  tons per year at the Sou th Clive 
s i te and 3 7 9 . 5  tons pe r  year along the extent of the haul routes for the tra in  
opt ion . The truck  opt ion would produce fug i t ive dust  emi s s ions of 4 4 8 . 1  ton s 
per year at the Vi tro s i te , 56 0 . 8  tons per year at the Cl ive s i te , and 1 6 9 8 . 7 
tons per year d i s t r ibuted along the haul route s .  A l l  of these e s t imates were 
produced using algor i thms curren tly acceptable to EPA , Reg ion VI I I  and the 
D iv i s i on of Environmental Health , Utah Depar tment of Health (March 1 9 8 2 ) . Th e 
impac ts on the a ir qua l i ty at each of the s i tes wer e  est imated separ a te ly with 
a tmospher ic d i spe rs ion models and input me teorology appropr iate for each 
s i te . Th e Indu s t r i a l Source Complex ( I SC )  model wa s used with 1 9 8 0  Salt La ke 
C i ty Nat ional Weather Serv ice data to calculate the max imum concen trat ions 
expected at  the Vi tro s i te ; the VALLEY model was used with Dugway Proving 
Ground me teorolog ical data for 1 9 5 7  to calculate the max imum concent ra t ions 
expected at  the Sou th Cl ive s i te . In each case , emiss ion estimates for each 
ear thmoving ac it ivity were input to the appropr iate d i spe r s ion mode ls . 
Res u l ts presented be low wer e  sca led from DE IS  model runs . D i sper s ion model s 
were not used for pred i c t ion of impacts along the haul routes . The emi ssion 
wou ld be widely d i s t r i bu ted and would not be expec ted to have s ign i f icant 
impac t s .  

The max imum pred icted annual  and 24-hour off-s i te concentrat ions of 
pa r t icu late ma tter at the Vitro s i te are 4 3 . 8  and 313 . 1  g/m3 , respec t ive ly , 
for the tra in opt ion . S im i l a r  concentrat ions pred icted for the truck option 
a re 6 2 . 5  and 4 4 7 . 2  g/m3 , respec t ively . Th ese concentrat ions would be 
expec ted to occur a long the sou thern boundary of the s i te . Because of 
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?ar ti cle depos i t ion , the train opt ion concen t r a t ions would dec rease to 3 . 3  and 
3 6 . 6  g/m 3 , respec ti vely , at 0 . 5  km from the sou thern s i te bounda r y .  
S imi larly , the tr uck opt ion concentrat ions wou ld dec rease t o  4 . 7  and 5 2 . 3  

g/m3 , respec t ively , at 0 . 5 km from the souther n s i te boundary . Th i s  
d i s tance i s  the loc a t ion o f  the closest s t r eet to the s ite . 

Th e max imum pred icted annual and 24-hour concen t r a t ions of pa r t iculate 
ma t ter off  the s i te ,  due to the South Clive ac t iv i t i e s , are 4 8 . 5  and 2 4 1 . 3  

g/m3 , respec t ively for the tr a i n  opt ion . S imilar concen trat ions pred ic ted 
for the truck opt ion are 115 . 9  and 5 7 4 . 7  g/m3 , respec t i vely .  These 
concent r a t ions would be expec ted to occur approx ima tely 0 . 4 km nor th of the 
nor thern s i te boundary . The nearest human act i v i ty is  abou t 6 km nor th of the 
s i te ,  the approxima te locat ion of the In ter state Hi ghway 8 0 .  At 6 km , the 
annual and 2 4 -hour par t iculate concentra t ions are pred icted to be 1 . 4  and 1 6 . 1 

g/m 3 , r espect ively , for the t r a i n  opt ion and 3 . 4  and 3 8 . 4  g/m 3 , 
respec t ively , for the truck opt ion , based on the mod e l i ng resu l t s . 

The est imated impac ts of the fug i t ive emi s s ions on the a i r  qual i ty w i t h  
s tabi l i zat ion sou th of Cl i ve are summar i zed in Table 5-5 . Th e Utah and 
Nat ional Ambi ent A i r Qual i ty Standards are also presented for compar ison . Th e 
max imum pred ic ted impac t  at  the Vi tro s i te would be about 58 and 1 2 0  pe rcent 
of the Federal pr imary annual and 2 4 -hour s tandards ,  respec t i ve ly , for the 
tra i n  opt ion , and 83 and 172  percen t of the same standards , respect ively , for 
the truck opt ion . The max imum pred i cted impac t  at the Sou th Cl ive s i te wou ld 
be abou t 6 5  and 9 2  percent of the Feder a l  pr ima ry annu a l  and 2 4-hour 
standard s ,  r espec t i ve ly ,  for the t r a i n  opt ion , and 154 and 2 21 pe rcent o f  the 
same standards , respect ively , for the truck opt ion . 

T able 5- 5 .  Fug i t ive dust impacts , A l ternat ive 3 

Average annual TSP ( tons/y r )  
To tal 
Vitro s i te 
Cl ive s i te 
Haul routes 

Annual concen t r a t ion ( g/m 3 ) 
Vi tro s i te 
C l i ve s i te 

24-hour concent r a t ions ( g/m 3 ) 
Vi tro s i te 
Clive s i te 

-1 30 -

Tr a in 
opt ion 

9 2 8 . 8  
313 . 8  
2 3 5 . 3  
3 7 9 . 5  

4 3 . 8 
4 8 . 5  

31 3 . 1  
2 4 1 . 3  

Tr uc k 
opt ion 

2 7 2 0 . 1 
4 4 8 . 1  
56 0 . 8  

1 6 9 8 . 7  

6 2 . 5  
1 1 5 . 9  

4 4 7 . 2 
5 74 . 7  



Pr imary NAAQS
a 

a 
S econdary NAAQS 

Table 5- 5 .  ( cont i nued ) 

b 
Annual /2 4-hr 

b 
Annual /2 4-hr 

Tr a i n  
opt ion 

Tr uc k 
opt ion 

autah Amb ient Air Qua l ity Standards are the same as  the Nat ional Amb ient 
A i r  Qual i ty Standards (NAAQS ) .  

bGeome tr ic mean . 

5 . 3  IMPACTS ON TOPOGRAPHY , SOI LS , AND MINERAL RESOURCES 

5 . 3 . 1  I mpac t on topogr aphy 

The no-act ion alternat ive would not a l te r  the topogr aphy of e i ther the 
Vitro s i te or the South Cl ive s i te . 

A l ternat ive 2 would affect only the Vi tro s i te .  A f lat- topped mound , 5 0  
feet h igh , w i th s ides lopes o f  1 ver t ical t o  5 hor i zontal , wou ld be formed on a 
5 3-acre a r ea occupy i ng the southcentr a l  and southeast por t i on of  the s i te .  
The r emainder o f  the trac t  would be recontoured to the natural eleva t i on of  
the s u r r ound ing ter r a i n  ( approx imately 4 2 3 5  fee t above mean sea leve l )  and 
r evegeta ted . 

A l ternat ive 3 wou ld a f fec t both the Vi tro s i te and the South Cl ive s i te .  
At  the Vitro s i te , the entire  1 2 8-acre trac t  now conta i n i ng the ta i l i ng s  wou ld 
be r econ tour ed to the natur a l  elevat ion of  the sur r ound ing te r r a in . At the 
South Cl ive s i te , approximate ly 55 acres of the pr esently f lat ter r a i n  wou ld 
be occup ied by a f lat- topped mound , approx i ma te ly 3 4  feet h igh , w i th 
s ideslopes of  1 ver t ical  to 5 hor i zonta l .  

5 . 3 . 2  Impacts on so i ls 

No so i l s  wou ld be a f fec ted by the no-act ion a l ternat ive . In both 
A l te r na t i ves 2 and 3 ,  howeve r ,  soils  impor ted f r om comme r c i a l  sources would b e  
used for e i ther bac k f i l l ,  l i ne r , and/or cover a t  the V i t r o  s i te .  Th e 
e s t imated amounts of mate r ials  to be impor ted are g iven i n  Table 5- 6 .  
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Table 5-6 . Ma te r i a l s  tha t mu s t  be impor ted to Vi tro s i te 

Wor k or ma ter ial  Quant i ty ( cubic yd s )  
Al ternat ive 2 Alternat ive 

Seepage con trol l in ing 
( a )  Subbase 2 2 0 , 0 0 0  
( b) Base 3 0 0 , 0 0 0  
( c ) Liner 190 , 0 0 0  

Res torat ion g r ad ing 7 10 , 0 0 0  1 , 0 4 0 , 0 0 0  
Cover-r adon and eros ion bar r iers  4 4 5 , 0 0 0  
Tota l  1 , 8 6 5 , 0 0 0  1 , 0 4 0 , 0 0 0  

In Al te r na t ive 3 ,  so i l s  removed from the South Cl ive excava t ion would be 
r eused in the construct ion of the reclamat ion cove r .  In add i t ion , about 
2 4 4 , 0 0 0  cub i c  yards of gravel or quar r i ed bed rock would be needed for the 
eros ion bar r ier , access r oads , and d r a inage d i tches at the South Cl ive 
d i spos a l  area ; th i s  mater i a l  is ava i l able in the Cedar Moun tains to the eas t 
of the s i te , and could probably be obta ined from comme r c i a l  source s .  

5 . 3 . 3  Impacts on mine r a l  resources 

3 

Th e no-act ion al terna t i ve would not affect mine r a l  resources . Ne i ther 
Al ternat ive 2 nor 3 wou ld a f fect the neg l i g ible mineral r eso urces of the Sou th 
Cl ive s i te (see Sec t ion 4 . 5 . 3 ) . However , both of the act ion alternat ives 
would r e sult in the sett ing apar t ,  under the control of the Fed e r a l  
governmen t ,  t h e  r e s i d u a l  m i n e r a l  values of the uran i um m i l l  ta i l ings presently 
on the Vitro s i te . The po tent i a l  mineral products that would be lost a t  
e i ther the Vi tro s i te (Al te rnat ive 2 )  o r  the South Cl ive s i te (Al ternat ive 3 )  
a r e  est imated below (DOE , 1 9 8 2 ) . 

Product 
U 30 8 
V205 
Mo 

Total  lbs 
6 5 9 , 4 5 2  

4 , 1 98 , 5 6 5  
7 6 2 , 4 5 8  

5 . 3 . 4  Longev i ty of conceptual des igns aga inst wind eros ion , water eros ion , and 
ear thquakes 

In add i t ion to radon flux standar d s , the EPA stand a r d s  also have a 
longev i ty r equ i r emen t :  that there b e  a reasonable expec t a t i on that the 
d i spos a l  con f i g u r a t ions adopted for the remed i a l  act ion meet the standards for 
up to 1 0 0 0  year s ,  to the ex tent reasonably ach ievable , and in any case for a t  
least 2 0 0  year s .  The assessesment o f  the longev i ty o f  the d i sposal 
con f i g u r a t ions used in A l terna t ives 2 and 3 are d i sc ussed in the fo l low ing 
subsec t ions . 
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Alternat ive 2 

The d i sposal con f ig u r a t ion in A l ternat ive 2 wou ld include a 4- to 5-foot 
cover composed as fol lows : 1 foot ( 2  feet on the s ide s lope s )  of p i t  run 
roc k , under lain by 3 feet of s i lty so i ls .  The presence of the p i t  run rock  
layer would protect the stab i l i zed pile inde f i n i tely ag a i nst wind and water 
e ros ion . 

Th e d i spos a l  con f i g u r a t ion at the Vi tro s i te wou ld a lso be subj ect to the 
long-term e f fec ts of f lood ing and ear thqua ke s .  One poss ible design c r i ter ion 
for f lood protect ion is the Probable Max imum Flood ( NRC , 1 9 7 7 ) . De s ign 
c r i ter ia for long-term protec t ion ag ainst ear thquakes that per ta in to 
ear thwor k st ructures such as these are d i scus sed in terms of al lowable safety 
fac tor s in Sect ion A . 3 . 2 . 2  of Append ix A ,  and Append i x  H .  

In Append ix A ,  Sec t ion A . 3 . 2 . 2 ,  i t  i s  shown that the Probable Max imum 
Flood ( PMF ) of the Jordan River would inundate the Vi tro s i te area to depths 
of  up to 10 fee t . Dur ing the pa ssage of the PMF peak , a durat ion of about 4 0  
hours , wa ter veloc i t ies near the emban kment would b e  be tween 4 and 5 feet per 
second . Six-inch mean d iame ter pi t run roc k on the p i le s ide s lope s could 
wi ths tand f lood ve loc i t ies of 14 feet per second . The Vi tro s i te d i sposal 
conf igurat ion wou ld , ther e fore , not be damaged by the PMF . 

A se ismic eva luat ion of the emban kment at  the Vi tro s i te has bee n 
performed (SH&B , 1983 ; and Append ix H ) . Seismica lly induced l iquefact ion of 
the subsur face sandy ma ter i als cou ld occur in the even t of  a Max imum Cred ible 
Ear thquake (MCE ) . Howeve r ,  dur ing cons t r uc t i on the embankment ma ter i a ls wi l l  
be dewatered , mi xed , and r ecompac ted and thus w i l l  not b e  suscept ible to 
l ique fac t ion . Mi nor crack ing (a few inche s )  of the cover could occur if the 
found at ion so i l s  l iquify . Minor crack ing could a lso r esult from ear thquake
induced ground mot ions of lesser inten s i ty ,  occ u r r ing every 50 to 4 0 0  years . 
Crac k i ng of the cover wou ld only requ ire minor repa i r .  

A l ternat ive 3 

The d i spos a l  con f i g u r a t ion at the South Clive s i te in Alterna t ive 3 
inc ludes a cover that would be composed of  a 5-foot l ayer of compacted natur a l  
soi ls pr otec ted by a 2-foot sur f i c i a l  layer of  p i t  run rock . The presence of 
the coarse g r anu lar layer would protect the stab i l i zed p i le inde f i n i tely 
aga i n s t  wind and wa ter eros ion . 

Th e d i spos a l  conf igur a t i on at the South Cl ive s i t e  would also be subject 
to the long-term e f fec ts of f lood ing and ear thquakes . One pos s ible des ign 
c r i ter ion for flood protect ion is the Probable Max imum Flood ( NRC , 1 9 7 7 ) . 
Des ign c r i ter ia for long-term protec t ion ag a inst ear thquakes that pe r ta i n  to 
ear thwo r k  struc tures such as these are di scus sed in  te rms of al lowable safety 
fac tor s in Sec t ion A � 6 . 2 . 2  of Append ix A ,  and Appendix H .  

The Probable Max imum Flood ( PMF ) that wou ld impac t the South Cl ive s i te 
would be the result  of a 6-hour , 9 . 7 - i nch r a infall  ( PMP ) on the 4 6 -square-mile 
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dra inage a r ea east of  the s i te . I t  would have a peak flow o f  about 83 , 0 0 0  c f s  
and r each depths o f  u p  to 5 . 5  feet deep in th e d i tch s u r r ound ing the 
embankment . The cor r elat ing veloc i t ies ar e 2 . 0 fps with a peak of 10 fps a t  
the embankment toe . The 5-inch mean d i ame ter p i t  r un rock cover ing the s i de 
s lopes can w i ths tand these veloc i t i es .  Thus , the South C l ive embankment would 
not be damaged by the PMF . 

The se ismic eval ua t ion per formed for the South Cl ive s i te ( Appen d i x  H) 
ind icates that the chance of  se ismically induced l ique fact ion in th e s i t e  
subso i ls i s  r emote . Fi r s t ,  the ground wa ter is abou t 2 0- 3 0  feet below the 
sur face and is below several layer s of unsatur ated s i lty sand . Second , the s e  
sand l aye r s  a r e  o f  med i um t o  h igh den s i t ies . These factor s ,  comb ined w i th the 
relat ively large static overbur den pressures appl ied to the satur ate d  so i l s  
layer s ,  indicate tha t s ign i f icant l iquefact ion d u e  t o  an MCE event i s  
improbable and only minor crack ing would occur . Most of  these cracks would be 
sel f-hea l ing and result in on ly minor cover r epa i r s .  

5 . 4  IMPACTS ON WATER 

5 . 4 . 1 Impacts on s ur face water s 

The no-act ion alternative wou ld have no e f fect on present quan ti t i es or 
uses of the sur face-water sys tems assoc iated w i th the Vitro s i te or th e 
t r anspor ta tion corr idor . There a r e  no per enn i a l  sur face-water systems 
associated w i th the South Cl ive s i te .  

Under the no-act ion a l te r nat ive , sur face r uno f f  f r om the Vi tr o  s i te migh t 
r each the two on- s i te d i tches ( the Vitro Waste Di tch and the South Vitro 
Di tch ) and cause temporary wate r -qua l i ty degr adat ion . Th e topog raphy of  the 
e x i s t ing s i te is such tha t sur face r uno ff doe s not r each these d i tches except 
in heavy r a ins . The e f fects of a PMF at the unstab i l i z ed V i t r o  s i te on the 
qua l i ty of local sur face water s a r e  unk nown ; but the r a d iolog ical e f fects 
wou ld be min i scule in compar i son wi th other e f fects of  the flood such as 
damage of  proper ty and loss of l i fe .  

Under e i ther Al ternatives 2 or 3 ,  waste wate r s  gener ated by dewater ing 
ac t iv i t ies at  the Vitro s i te would e i ther be d i scharged to Mi l l  Creek (a fter 
tr eatment ) i f  r ad iolog ica l and chemica l analyses ind icate they meet the 
d ischarge-permi t s tandards , or they would be stored in temporary evapor at ion 
ponds on the s i te .  Both procedur es wou ld ope r a te under Na tional Po l l utant 
Dischar ge El imina t ion Sys tem (NPDES ) perm i ts . Fur ther wa ter-quality 
protect ion wou ld be pr ov ided by the insta l la t ion of d i kes  a r ound evapo r a t ion 
ponds and we t areas be ing excava ted . 

Ne ither A l ternatives 2 or 3 wou ld have any e f fect on sur face-water 
quant i t ies at  e i ther the South C l ive s i te or the Vi tro s i te .  At e i ther s i te , 
the water nece ssary for constr uct ion wou ld be prov i de d  by on- s i te wel ls  or 
ex i s t ing we l l s  in the v ic inity , impounded wa ter , or from the South Salt Lak e  
commu n i ty sys tem . Al ter native 2 wou ld have long-te r m  bene f ic i a l impacts on 
sur face-wa ter cond it ions at th e Vi tro s i te .  The stab i l i zed mound with i t s  
cover wou ld inh ib it  r a in from percol at ing into the ta i l ings . Impr oved s i te 
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d r a i nage wou ld a lso r ed uce sed iment and contaminant load i ng to the Vi tro 
d i tches . A l terna t ive 3 would e l im inate the pos s i b i l i ty for future 
contamina t ion of sur face wa ter at  the Vi tro s i te . 

Ne i ther A l te r n a t ive 2 nor A l ternat ive 3 wou ld have any predic table 
e ffects on the quant ity or qual ity of surface water s a long the transpo r ta t ion 
cor r idor s .  Some con tam i n a t ion of the Gr eat Salt  Lake wou ld be poss ible i f  a 
t r anspor tat ion acc ident occu r r ed in wh ich one of the un i t  t r a ins or t r ucks  
were ove r t urned at  a po int where the r a i lroad bed/I-80 is ad j acent to  the 
lake , but such an  acc ident would be  highly improbable (see Sect ion 5 . 1 . 5 ) . 

The was te wa ter s  genera ted by construc tion ac t iv i t i es at  the Vi tro s i t e  
i n  Al ternat ive 3 would b e  hand led i n  the same way a s  Al terna t ive 2 .  The 
amount of was te water to be hand led wou ld be larger in A l ternat ive 3 bec ause 
of  the need to wash down the un i t  t r a i ns or t r uc k s  that leave the cons t r uc t ion 
s i te . The amount of dewater ing wou ld be m i n im i zed , as much as prac t icable , by 
cons t r uc t ion prac t ices and schedules ; it  is e s t ima ted tha t  1 5 0  gal lons per 
minu te of d ischarge from dewater ing may have to be handled for br ief  per iod s 
o f  t i me . Tr a i n  wash-down would requ i r e  about 2 , 0 0 0  gal lons of wa ter each 
wor k i ng day , this wash-down wa ter wou ld be obt a ined from on-s ite we l l s . 
However , because th i s  wa ter wou ld be recyc led only 6 0 0  gal lons per day would 
be r equ i r ed for make-up . Truck wash-down wou ld requ i r e  several t imes as much 
wate r ; abou t 2 , 3 0 0  ga l lons per day would be requ i r ed for make-u p .  

Dewater ing r eq u i r ements at  the Sou th Clive s i te in A l ter native 3 would b e  
m in ima l because the bot tom of the excava t ion wou ld b e  at least 1 5  feet above 
the g round -water table . Train or truck wash-down wa ter r equ i r ements at the 
South Cl ive s i te would be the same as those for the Vi tro s i te in 
Al ternat ive 3 .  

5 . 4 . 2  Impac ts on ground water s 

A l te r na t ive 1 

Th e no-act ion alternat ive wou ld have no effect on ground-water sys tems 
along the tr anspor t a t ion cor r idor s or at the South Cl ive s ite . 

Under the no-ac t ion alternat ive , the poten t i a l  for deg radat ion of g round
wa ter qua l i ty at depth beneath the Vitro s i te wou ld cont inue to ex i s t .  Th i s  
poten t i a l  i s , however , limited due to the hydrogeolog ic sett ing . A s  d i scussed 
in Sect ion 4 . 6 . 2 , the Vitro s i te i s  located w i th in an area of r e g i onal 
ground-water d i scharg e . The upwa r d  grad ient and migrat ion of ground wa ter 
prec ludes the downward migrat ion of leacha te and as soc ia ted contaminants f r om 
the u r an i um mi l l  ta i l i ng s . The upwa rd grad ient and d i rect ion of g round-wa ter 
flow could be r eversed , howeve r ,  as a r e sult of inc r eased pump ing and 
ground-water w i thdr awa ls in the vic i n i ty of the Vi tro s i te . 

In the no-a c t ion a l ternat ive the re would a lso be a pote n t i a l  for latera l 
m ig r a t ion of leachate and assoc ia ted con tami nan ts  with in the shal low 
g round-water sys tem beneath the s i te .  Data for the Vi tro s i te ind icate tha t 
the ground water w i th in the shal low system d i rec tly beneath the s i te is 
contamina ted . Because of the low g r a d i ents , low hyd r au l ic conduc t i v i ty , and 
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sorpt ion of contam i nants on so i l  pa r t icles , the rates of late r a l  contaminant 
migrat ion w i thin the upper f low sys tem wou ld be very sma l l ,  that i s ,  only a 
few feet pe r  year . 

Alternat ive 2 

Under Alternat ive 2 ,  there wou ld be a limi ted potent i a l  for the 
deg radat ion of water qua l i ty in the con f ined aq ui fer system in the vic i n i ty o f  
the Vi tro s i te . A t  presen t , the ver t i cal hydr a u l i c  grad i en t  i n  the area i s  
upward f rom the con f ined system to the uncon f i ned system , e f fec t ively 
preclud ing the downward mig r a t ion of contam i nants . Th e ver t ica l hyd r a u l i c  
g radient c a n  b e  r eversed by heavy pumping i n  t h e  vic i n i ty of t h e  V i t r o  s i te , 
a s  ev idenced by rel ic contaminat ion of the con f i ned aqu i fe r  probably 
assoc iated w i th pump ing of  process water at  the former Vi tro m i l l  s i te ,  or 
other heavy pumpi ng of the con f i ned sys tem in the area . Th i s  poten t i a l  
contam inat ion would not include the m i g r a tion of rad ionuc l ides and t race 
meta l s , wh ich are effec t ively sorbed in the unco n f i ned sys tem . Th e lack of 
minor and trace con s t i tuents and rad ionucl ides in the contami nated samples 
from the con f i ned aqu i fer suggests  that the poten t i a l  contam inat ion would be 
l imi ted to h igh concentr a t ions of total d i ssolved sol ids , sul fate , ch lor ide , 
and other maj or ions , and would be due in par t  to the poor bac kg round water 
qua l i ty in the uncon f ined sys tem. 

The remed i a l  act i on would decrease poten t i a l  tr ace metal  con taminat ion of 
the g round water to ins ign i f icant concen t r a t ions . Based upon a wor s t-case 
analys i s , transpor t of  ur a n i um ,  mo lybdenum , and ar sen ic from the base of the 
encapsu lated t a i l ings to the water table would requ i r e  a m i n imum of 7 0 0  
year s .  A probable-case ana lys i s  resul ted in a delay t ime o f  7 7 0 0  years  for 
these parameters to reach the wa ter table . Once the contaminants ente red the 
uncon f i ned aqu i fer , downg r ad ient concentrat ions would be ins ign i f ican t .  
Concentra t ions of  uran ium, molybdenum , and ar sen ic are pred ic ted to be 0 . 0 1 ,  
0 . 0 0 1 , and 0 . 0 0 8  mg/l , respec t ively , at 9 0 0  wes t  Street (Figure 5- 2 )  ( see 
Appendix D ) . 

Al ternat ive 3 

Under Alternat ive 3 there would be a min imal poten t i a l  for deg radat ion of 
wa ter qual i ty in the v ic i n i ty of the South Cl ive s i te .  The g round wa ter a t  
the s i te is  alr eady char acter i zed by a br i ny qua l i ty ,  w i th level s  o f  many 
cons t i tuents ( ma j or ions , me tals , total d i ssolved solids , u r a n i um)  exceed ing 
EPA pr imary or secondary dr ink ing water s tandards , of ten by a large amoun t .  
The water might be s u i table only for some i nd ustr ial uses w i thout extens ive 
treatment . There are no iden t i f i ed uses of ground wa ter i n  the near vic i n i ty 
( 3  m i l e s )  of the South Cl ive s i te .  A l ternat ive 3 wou ld also have the 
bene f i c i a l  effec t of e l im i n a t i ng any poss i b i l i ty of future con taminat ion of 
g round water at the Vitro s i t e .  

The des ign wi l l  min i m i z e  the poten t i a l  for transpor t of con taminants away 
from the ta i l ing s .  The cover w i l l  r educe the pote n t i a l  for i n f i l tr a t ion , 
which i s  alr eady bel i eved to be min ima l  in the area due to the low inc i dent 
prec i p i t a t ion and h igh potent ial  evapot ransp i r a t ion . Some seepage would be 
expec ted to reach the ground water as a result  of mo i s t u r e  r ed i s t r ibut ion 
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NOTE: A L L  C ONCENTRATIONS 
ARE A B O V E  B A C K G R O UND 

FIGURE 5 - 2  

TRACE MET A L  CONCENTRATIONS 
AFTER REMEDIAL -ACTION 



w i th in the ta i l ings . The impact of  th is  seepage on the gr ound wa ter is  
expected to be  m i n imal for several r eason s :  

The volume o f  seepage wou ld b e  expec ted to b e  sma l l , and wou ld occ ur 
over a long per iod of t ime . 

The ex i s t i ng poor qua l i ty of the ground wa ter ma kes i t  d i f f i c u l t  to 
s ig n i f icantly degrade i t .  

The hyd r a u l ic head gradien t  i n  the gr ound wa ter i s  sma l l ,  l im i t i ng 
the veloc i ty of gr ound-wa ter movement away from the s i te to a max imum 
of  0 . 6  feet per year . 

I n  1 0 0 0  yea r s  the gr ound wa ter flow i ng away from the s i te wou ld move 
on ly a fract ion ( 3/10 0 )  of the d is tance to the c loses t iden t i f ied 
well . 

Under A l ter nat ives 2 and 3 ,  a r e l ic con taminant plume wou ld per s i s t  in 
the uncon f ined aqu i fer downgrad ient of the Vi tro s i te Append ix D . 3 . 2 . Th is  
plume would con s i s t  of  elevated concen trat ions of tota l d i s solved sol ids 
( TDS ) , s u l fa te and o ther ma j or ions , and uranium .  'I'he plume would move towa r d  
t h e  Jor don River at a veloc i ty o f  0 . 3  to 1 . 6  fee t per day , s o  t h a t  the ta i l  o f  
the plume would reach the r iver in abou t 4 t o  24  year s .  I n i t ia l  con
cen trat ions of con taminants Would be the same as currently found , decr ea s ing 
s l i gh tly over t ime , as mixing would take place in the uncon f ined sys tem . The 
plume would be grea t ly d i lu ted as i t  nea r ed th e r iver , even tua l ly d i scharg ing 
into the r iver at  levels repr esent ing only a m inor add i t ion to backg round 
concentr at ions . 

Aq u i fer r es torat ion of the rel ic plume was asses sed ( s ee Sec t ion D . 3 . 6  
for deta i l s ) .  G iven the boundary cond i t ions and gr ound-wa ter q u a l i ty of  the 
uncon f i ned aqu i fer , the maximum poss ible vol ume of con tam inated ground wa ter 
was con s idered . The cos t-bene f i t  calcula t ions wer e bounded by : 

The trea tment r a te and r eq u i r ed treatmen t  time ( 3  yea r s  at 1 0 0 0  gpm 
and 6 years  at 5 0 0  gpm ) . 

The time r equ i r ed for the con taminant pl ume to d i s s ipa te na t u r a l ly 
( 4 . 4  years to 2 3 . 7  year s ) . 

The me thod of assess ing net bene f i t  (net bene f i t  ca lcu l a ted by volume 
of con taminated and poten t ially con tam ina ted g round wa ter and ne t 
bene f i t  calcula ted by spa t i a l  appor tionmen t ) . 

By us ing the thr ee sets of  bo unds , a ma tr i x  of e i ght  cos t-bene f i t  r a t ios wa s 
calcu l a ted . These ra tios ranged from 4 . 1  to infin i ty .  Aqu i fer resto r a t ion 
does not seem war r anted g iven the h igh cos t-bene f i t  r a t ios and the absence of 
ground-water use in the maximum area of the con taminant plume . 

Al though the l i kel ihood of human h e a l th impacts from uncontr ol led use o f  
the uncon f i ned acq u i fer downg rad ien t  o f  the Vi tro s i te i s  cons ider ed very 
smal l ,  DOE w i l l  r ev i ew w i th NRC and the S tate of Utah the des i r ab i l ity of  
m i t i ga t ion mea sures to l imi t the use  of th ls  ground wa ter . 

-13 8-



5 . 5  IMPACTS ON ECOSYSTEMS 

Th is sec t ion descr ibes the impacts of the three alterna t ives on 
vegetat ion and wildl i fe . Impacts on soi l s  are descr ibed in Sect ion 5 . 3 . 2 .  

The no-act ion a l ternat ive wou ld not a f fect e x i s t ing vegetat ion and 
w ild l i fe at the Vitro s i te , the South Cl ive s i te ,  or along the tr anspor t a t ion 
cor r idor s .  

Al te r n a t ive 2 would not affect ex i s t i ng vegeta t ion and w i ld l i fe a t  the 
Sou th C l ive s i te or a long the transpor t a t ion cor r i dor s .  At the Vitro s i te , 
implementa t ion of  Al ter nat ive 2 would r es u l t  in the des t r uct ion of e x i s t ing 
vege tation and marg inal w i l d l i fe habitat on the 12 8-acre s i te .  S ince th e 
b iolog i cal product iv i ty of  these d i s tur bed and deve loped areas is so low , such 
a loss would not be apprec i abl e .  No endang ered , threa tened , or rare  spe c i e s  
would b e  a f fected by Al ter nat ive 2 .  

A t  the Vi tro s ite , implementa t ion of Al ter nat ive 3 wou ld a lso result  in 
the loss of  vegeta t ion , w i ldl i fe , and mar g inal w i l d l i fe habitat tha t exists  on 
the ent i r e  1 2 8-a cre s ite ; because pr esent pr oduc t iv i ty is low , th i s  loss wou ld 
not be apprec i able . Long -term ch anges in vegetat ion and w i l d l i fe habitat 
wou ld depend upon the uses made of the 1 2 8-acr e , decontaminated s i te by the 
CVWRF Board ; cons ider a t ion of these changes i s  not w i th in the scope of  th is 
E IS .  

At the Sou th Cl ive s i te , up to 2 0 0  acres of the exi s t i ng plant commu n i ty 
( shadscale-g r ay mol ly )  and i ts a t tendant habitat  for w i ld l i fe would be 
destroyed or d i s tur bed . Th i s  type of plant commun i ty is ne i ther un ique nor 
par t icular ly valuable in any way . None of the flor a or fauna in the 
poten t ia lly d i s t u r bed area ar e endanger ed or threa tened . Di spl acement of  
ind ividuals d ur ing cons t r u c t ion a t  both the South Cl ive s i te and the Vitro 
s i te could resul t in a temporary incr ease in the popu l a t ions and stress of 
ind ividuals in the areas s u r r ound ing both s i tes . Road k i l l s  of  an imals near 
the Sou th Cl ive s i te and along the transpor ta t ion cor r idors would be minima l .  
Other w i se , A l ter nat ive 3 would not have any pred ic table e f fect on ex i s t ing 
vege ta t ion and wild l i fe in or near the transpor ta t ion cor r idor s .  

5 . 6  IMPACTS ON LAND USE 

The impacts on land use that  wou ld be a s soc i a ted w i th the thr ee 
a l terna t ives under cons iderat ion would be both shor t-term and long-term . 

Al ter nat ive 1 

w i th the no-act ion a l ternat ive , land s on the Vi tro s i te a r e  expected to 
con t i nue to be developed by the CVWRF Board accor d ing to the ir  shor t-r ange 
plans (Sect ion 4 . 9  1 ) ; the impacts of a no-act ion alternat ive on the 
long-r ange plans of the CVWRF Board are not predic table . Lands in the s i te ' s  
v ic in i ty would probably con t i nue to be developed for war ehous ing and 
indus tr ial purpos e s .  As ev idenced by the g r adual l i ft ing of  the b u i l d ing 
mor a tor ium imposed dur ing the ear ly 19 7 0 s  for the area near th e s i te , fea r s  
that severe health hazards to wor kers i n  the area may be posed by the ta i l ing s 
have par t i a l ly sub s i ded . 
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The no-ac t ion a l terna t ive would not a f fec t land use a t  the Sou th Cl ive 
s i te or a long any transpor ta t ion cor r idor . 

Alterna t ive 2 

A l te r nat ive 2 wou ld not a f fect land use a t  the Sou th Cl ive s i te or a long 
the ad j acen t tr anspor ta t ion cor r idor ; however ,  as expl a i ned below , planned 
long-term use of the 1 2 8-acre Vi tro s i te migh t be par t ly con s t r a ined by 
Alternat ive 2 .  

Under Al ternat ive 2 ,  some types o f  land uses may b e  feas i b le on por t ions 
of  the s i te once stab i l i z a t ion is complete . These uses may include some 
expans ion of the CVWRF sewage-treatment plant now ope r a t ing in the 
nor thcen t r a l  por t ion of  the s i te and industr ial and war ehouse fac i l i t i e s ;  
however ,  constr uct ion o f  war ehouses , commerc i a l , o r  industr i a l  fac i l i t i es , 
wh ich are common to the a r ea , migh t not be feas i ble i f  there are r e s t r i c t ions 
on the placement of bu i ld ing founda t ions near the s tab i l i zed mound . 

The 5 3-acr e  ta i l ings s tab i l i z a t ion area ( F igur e 3- 3 )  would no t be 
s u itable for any other use , includ ing the planned expans ion of the CVWRF 
sewage-trea tment plan t .  The area a long 3 3 0 0  South S tr ee t  tha t is planned for 
indus tr i a l , comme r c i a l , or wa r ehouse lease under the a l te r na t ive of  
s tab i l i za t ion south of C l ive may not  be useable . The nor thern por t ion o f  th e 
Vi tro s i te would be ava i lable for expan s ion of the CVWRF plan t , a lthough 
expans ion as currently planned would no t be feas ible . About 20 acr es in th e 
sou thwe s t  por t ion of the Vi tro s i te would be ava i lable for deve lopment . 
Developmen t  in  th is area could include expans ion of  the CVWRF plant , leas ing 
for industr i a l , commer c i a l ,  or war ehouse uses , con s t r uct ion of  the 
was te-r ecyc l ing fac i l i ty proposed by the Wasatch Front Reg iona l Counc i l  o f  
Gover nments , con s t r uct ion o f  the planned mun ic ipa l g r ound-wa ter fac i l i ty ,  or 
other uses , depend ing upon founda t ion r e s t r i c t ions tha t may apply . 

The long-term impacts of  Al ternat ive 2 on CVWRF e xpans ion a r e  not 
pred ictabl e ;  they would depend u pon the CVWRF Board ' s  r esponse to the need for 
ma jor changes in plans . The shor t-term impacts on the CVWRF o f  Al te rnat ive 2 ,  
the impacts to be r ea l i zed over the nex t 5 to 10 years , would occur ma inly i n  
the form o f  lost income from forgone leases o n  proper t ies in  the southe r n  pa r t  
o f  the s i te ( the " lease-on ly " prope r t ies shown i n  Figur e 4- 7 ) . Th i s  loss o f  
pote n t i a l  income i s  e s t imated to b e  $ 7 , 8 4 0  per year per acre lea sed . 
( Append ix I ) . 

It i s  antic ipated tha t  s tab i l i z a t ion at  the Vi tro s i te would not a f fect 
future land uses in the v i c i n i ty .  Th e sur round ing area i s  no longer under the 
b u i ld i ng mor a tor ium imposed dur ing the 1970s and development of  i ts vacant 
lands , pr imar i ly for war ehouse and wholesal ing uses , has r esumed . Mos t  vacant 
and agr icu ltur a l  lands in the v i c i n i ty are planned for war ehouse , industr i a l , 
and commer c ia l  uses , the prox imity to ma j or r a i l  and r oad tr anspor t routes 
being ideal for these uses . I t  i s  poss ible tha t  s tab i l i za t ion wou ld encourage 
more rapid development in the area than would the no-act ion alterna t ive ; 
compan ies may be less will ing to move to the area i f  u n s tab i l i zed t a i l ings 
cont inue to be loca ted there . 
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Al te r n a t ive 3 

Decon taminat ion of the Vi tro s i te and the transpor t of the ta i l ings from 
that s i te to the South C l ive s i te wou ld r esult in land use impacts at  bo th 
s i te s and a long the tr anspor tat ion cor r idor s link i ng them . Th ese impacts 
would cons i s t  of the fol lowing : 

1 .  Pe r manent pr eempt ion of abou t 60 acres of land at the South Cl ive 
s i te for the s tab i l i zation area and anc i l lary fac i l i t i es . Th e 
current uses of the area (sheep g r a z ing and poss i bly some 
recreat ional  vehicle and j ackr abb i t  hunting a c t ivity)  would not be  
po s s i b le w i th i n  the area pr eempted by the d i sposal s i te .  

2 .  Open ing of the e n t i r e  1 2 8-acre V i tro s i te for developmen t .  

3 .  Es tab l i sh ing incentives for more rapid war ehouse , wholesal ing , and 
indus tr ial developmen t in the v i c inity of the V i tro s ite . 

Dur ing the 3-year  con str uct ion phase of Al ter na tive 3 ,  approx ima tely 
2 0 0  acr es of land on the Sou th C l ive s i te ,  and along the bed of  the r a i lroad 
spur or t r uck acce ss road lead ing into it  from Cl ive , wou ld be pr eempted from 
curren t  uses . Sheep g r a z ing , hun t ing , or recreat iona l-veh icle d r iv ing would 
be tempo r ar ily proh ib i ted on the lands a f fected by the cons t r uc t ion 
opera t ions . Follow ing complet ion of  the 3-year con s tr u c t ion phase , abou t 
6 0  acres ( 5 5  acr es  for embankment ,  5 for anc i llary fac i l i t i e s )  of  land at  the 
Sou th C l ive s i te would be permanen tly r emoved from use by the publ i c , or by 
the State of Utah as a sour ce of r evenue from leases . The los s  of lease 
r evenue to the S ta te is e s t ima ted to be be tween $ 2 5  and $ 1 5 0  per year per 
sect ion leased . 

Decontami n a t ion of the en t i r e  1 2 8-acre V i t r o  s i te wou ld per m i t  the s ite 
to be used for v i r tually any pur pose . The owner s of the s i te , the CVWRF 
Boa r d , may use mos t  of the s i te for expans ion of the waste-wa te r treatmen t  
plant and the a r e a  along 3 3 0 0  Sou th S treet may b e  deve loped for wholesal ing , 
war ehous ing , or industr i a l  purposes . 

5 . 7  IMPACTS ON SOUND LEVELS 
Alternat ive 1 

The no-act ion Al ter native wou ld not a ffect amb ien t sound levels tha t  
pr eva i l  a t  the Vi tro s i te ,  the South C l ive s i te ,  o r  in the tr anspor ta t ion 
cor r idor that connects the two s i tes . 

Alternat ive 2 

In Al ter native 2 ,  the ma jor no ise impact would be due to the excavat ion 
and consolidat ion of  the contamina ted ma ter ial to the 5 3-acr e embankment area , 
and the pr epa r a t ion , g r ad ing , and resto r a t ion of the embankment area . The 
embankment area i s  in the sou theast corner of  th e Vi tro s i te and is in  c lose 
prox imi ty to the popu l ated areas to the wes t  and sou th . 

- 1 4 1-



A noise-pred ict ion model ( Kess ler et a l . , 1 9 7 8 )  was used that con s ider s 
the number of and max imum no ise level from each piece of  equ i pmen t used a t  the 
s i te ,  the per cen tage of time th is  equ ipment ope r a tes in its no i s iest mode , and 
the d i s tance from the center of  s i te act ivity to nearby no i se-sen s i t ive 
areas . The noi se- level extrapo l ation model  is conserva t ive ( i . e . ,  i ts resul ts 
are h igher than would be r ea l i zed ) as no a t tenuat ion for a ir absor ption , 
berms , or fol iage are cons idered in the model . 

For these calculat ions , a l l  equ i pment was as sumed to be loca ted a t  th e 
center o f  the embankmen t area . Th i s  assumption would a lso cause the 
computa t ion to over state the r esult ing no ise levels . Table 5-7 l i sts the 
emiss ion and use factor s used in these ca lculations . Equipment use , by phase , 
is  shown in Append ix A ,  Section A . 9 . 

The d i s tances from the center of the s i te to no ise-sen s i t ive areas to the 
south and west are 1 , 0 60 and 1 , 70 0  fee t , respect ively . These d is tances have 
been sca led from FBDU , 1 9 8 1 ,  Figures 2-1 and 4-1 . 

Table 5- 7 .  Equ i pment no ise emiss ions and use fac tor s 

Equ i pment 

D-8 dozer 
Front-end loader (cat . 9 8 8 )  
Scr aper 
Bac khoe 
wa ter tr uck 
Haul tr uck 
Compactor 
Grader 

Source : Kessler et a l . , 1 9 7 8 

Use factor 

0 . 5  
0 . 5  
0 . 6  
0 . 2  
0 . 5  
0 . 5  
0 . 1  
0 . 4  

Em i ss ion factor 
(dB @ 50 ft ) 

8 8  
8 8  
9 1  
7 7  
8 9  
8 6  
8 2  
8 8  

Th e est ima ted amb ient sound levels dur ing the r eme d i a l  ac tion a r e  shown 
in Table 5- 8 .  The backg round amb ient sound levels shown in the table are only 
approx imate , hav ing been estimated and not measured . Sect ion 4 . 10 d i scusses 
the method used to make these est imates . 

Table 5- 8 .  Es t imated ope r a t ion amb ient sound level s  

Background Oper at ion 
a mb ient sound level s  amb ient sound levels Change in 

Res idences Ldn (dB) Ldn (dB) Ldn (dB ) 

Along 3 3 0 0  So . S t .  6 5  7 3  8 
To the west 60  6 9  9 

-142-



Amb ient sound levels wou ld change by about 8 dB a t  the res idences to the 
sou th and by abou t 9 dB at the r e s idences to the wes t .  The r e s id ents of the 
homes to th e west may expe r i ence some noi s e  impact dur ing the per iod o f  
ope r a tion . The no i se impact for the r e s i dents to the south would b e  m i n i ma l . 
Dur ing ope r a tion , day-n ight sound level ( Ldn ) values wou ld approach the 
EPA ' s  shor t-term goa l s  of Ldn = 70 dB , but s i nce th i s  area is zoned 
i nd u s tr i a l  the ope r a t ion should be in comp l i ance w i th South Sa lt  La k e ' s  noi se 
ord inance l im i t s  of  80 dB  dur ing daytime . Cons truction noise wou ld be 
min imi zed dur ing the n igh t .  

Alternative 3 

No ise emiss ions proj ect ions wer e  est imated us ing the me thodology 
descr ibed unde r  Alternative 2. The i nputs for the mode l  were obta ined from 
Append ix A,  Sect ion A . 9 .  The results of the noise mode l l ing e f for t a r e  
presented in Table 5 - 9 .  Th is table d is plays the expec ted no ise emiss ion for 
each phase of  the r emed i a l  ac t ion , and for each of the two opt ional 
transpor ta t i on me thods a t  the Vi tro and South C l ive s i tes . Emi s s ion r a tes 5 0 0  
fee t from the cen te r of the Vi tro s i te r ange from 7 6 . 2  dB t o  7 2 . 5 dB d epend i ng 
upon the r emed i al-act ion phase and transpor ta t ion opt ion . Emi s s ion r a tes 50 0 
feet from the center of  the Sou th Cl ive s i te r ange from 7 8 . 3 dB to 7 3 . 8  dB 
depend ing on the r emed ia l-act ion phase and transpor tation opt ion . 

Tab le 5-9 .  Al ter na t ive 3 no ise emiss ion project ions 
(dB @ 500 fee t )  

Vi tro s i te South Cl ive s i te 
Cons truc t ion phase ( tr a in option) ( tr uck option) ( tr a i n  opt ion ) ( truc k  opt ion ) 

S i te prepa r a t ion 7 5 . 9  7 2 . 5  7 6 . 1  7 4 . 7  

Ta i l ings r e locat ion 7 6 . 2  7 5 . 0  na na 

Embankment 
constr uct i on na na 7 8 . 3 73 . 8  

S i te r es tora t ion 7 4 . 1  7 4 . 1 na na 

n a  = not appl icable 

Th e e s tima ted ope r a t iona l day-n ight sound level ( Ldn ) at  homes to the 
sou th and west of the Vitro s i te are 6 9 . 8  dB and 6 5 . 4  dB , respec tively . Th i s  
wou ld result  i n  an Ldn change of 5 dB , at each res iden t i a l  area . Th us , the 
n oi se impact on r e s idents living in the homes near the Vi tro s i te for th is 
alternat ive would approx imately be the same as the impac t of  Alternative 2 .  
Day-n ight sound level s  would approach the u . S .  EPA ' s  shor t-term goals o f  Lct n 
= 70 dB d ur ing opera tion , but s ince th i s  i s  an indus tr i a l  zone , South S a l t  
La ke ' s  no ise-o r d i n ance l i m i ts of 8 0  dB  for day t i me ac tiv i ty should b e  me t .  
Cons truc t ion no i se would b e  minimi zed dur ing the n ight . 
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Ra ilroad ope r a tions or h i ghway ope r a tions will not s ign i f icantly add to 
present r a i l  or h ighway traf f ic noise . Very l i ttle change in amb ient 
day-n ight sound levels will resu l t .  If , for example , the r a i lr oad and h ighway 
tr a f f ic doubles ( a  very remote pos s i b i l i ty ) , the ambient sound can expec t to 
i ncrease by about 3 dB . Th is change will  no t be s ign i f ican t .  In add i t ion , 
very few people r es ide along th is r oute . Thus , l i ttle no ise impact i s  
antic ipa ted . 

Th e noise emi s s ion s proj ections for the South Cl ive s i te are also shown 
in Table 5-9 . No no ise impacts would be expec ted from the r emedial  act ion 
s ince very few people res ide in the area of the proposed s i te and there are no 
no ise-sen s i t ive land uses w i th i n  15 miles of  the s i te .  No ise a t tenuat ion 
wou ld be expected to r educe the max i mum South Cl ive emiss ion to below the 
bac kground level of 35 dB w i th in 7 0 0 0  fee t of the so urce . 

5 . 8  IMPACTS ON SCENIC,  HISTORICAL , AND CULTURAL RESOURCES 

The impacts of the a l ter na t ives on scen ic , h i s tor ical , and cultur a l  
r esources a r e  not expected to b e  s ig n i fican t . 

There are no h is tor ical or c u l tural r esources of  s i gn i f icance at  e i ther 
the Vi tro s i te or the South Cl ive s i te ,  or  along the tr anspor ta t ion 
cor r i dors . Hence , none of the 3 a l terna tives would a f fect h is tor ical  or 
cultural resources . Other scen ic va lues would be changed by the 3 
alternative s ;  these changes are d i scus sed below . 

Alternative 1 would not a f fect scenic values at  the South Cl ive s i te or 
in the transpor ta tion cor r idor s ,  but minor changes in  scenic va lues a t  the 
Vi tro s i te could occur with development of the s i te by the CVWRF Boar d .  

Alterna t ive 2 would not a f fect scenic values a t  the South Cl ive s i te or 
in the transportat ion cor r idor s .  Th i s  a l ternative would change the v i s ua l  
character of the Vi tro s i te .  Long-term changes in the topog raphy of  the s i te 
a r e  descr ibed in Sect ion 5 . 3 . 1 .  Du r ing the r emed i a l  ac t ion , the d irect v isual 
impact at  the Vi tro s i te would result from s i te prepa r a t ion and g r ad ing , 
erection of a secur i ty fence , and the pil ing and cover ing of  ta i l ings in the 
southeastern por t ion of the s i te .  Dur ing the construct ion per iod , the 
incr eased activity at  the s i te and related t r a f f i c  would be v i s ua l ly obv ious 
to nearby traveller s and res idents . Once s tab i l i za t ion is comple te , the 
t a i l ings pi les ( approx imately 50 feet in he igh t )  and a secur i ty fence would be 
v i s ible from nearby areas . These v isual elements wou ld be s imilar to the 
present appear ance of the s i te .  

Th e visual  impac ts at  the Vi tro s i te dur ing the con s tr uct ion phase of 
Alternat ive 3 would be s imi lar to those descr ibed for Alternat ive 2. With 
Al ternative 3 ,  v i sual impacts at  the South Cl ive s i te would result from 
cons truct ion and s tab i l i zat ion ac t i v i ties and the con t inued presence o f  the 
ta i l ings at the s i te .  Constr uct ion of the r a i l  spur or tr uck-access roads , 
and ta i l ings d isposal area would cause increased act ivity in  the area wh ich 
would be vis ible to travellers  on 1 - 8 0  and per sons wor k ing in  or tour ing the 
area . The ta i l ings p i les , the secur ity fenc ing and the access roads would 
r ema in v i s i b le once stab i l i z a t ion is compl ete . The i r  appear ances would 
con tr ast somewhat w i th the s ur round ings , wh ich show l i ttle evidence o f  
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human activ i ty except for the ex is t ing r a i l  l ine nor th of th e s i te and sou th 
of 1-80 . However , the impac t wou ld be sma l l  because ( 1 )  mos t  of the 
fac i l i t ies  would be about 2 miles f rom 1 - 8 0 , the nea r e s t  common vantage po in t , 
and would be seen by mos t  v iewer s  only a t  a d i s tance , and ( 2 )  b ecause the area 
is no t v i sually a t t r a c t ive . As descr ibed in Sec t ion 4 . 1 1 . 2 ,  a scen ic-qua l i ty 
r a t ing of 1 2  was ass igned to the South Cl ive s i te ,  indicat ing no spec i a l  
management a t tent ion regard ing v i s u a l  r esources i s  r eq u i r ed . 

A l ter n a t ive 1 

5 . 9  IMPACTS ON POPULATIONS AND EMPLOYMENT 

Popu lat ions and employmen t  tr ends descr ibed in Sect ion 4 . 1 2 . 1  would be 
una f fected by the no-ac t ion alternative . 

Al ter na tive 2 

Alternat ive 2 wou ld not measur ably a f fect popu l a t ions and employment in  
Tooele County , the county i n  wh ich the South Cl ive s i te i s  loca ted . The 
impact o f  th i s  alterna tive in Sa l t  La ke Co unty i s  descr ibed be low . 

Manpowe r r equ i r ements for A l te r n a t ive 2 are shown i n  Table A-4 o f  
Append ix A .  Di rect employmen t  gene r a ted b y  the proj ect would aver age 8 2  j obs 
dur ing con s t r u c t ion and s t ab i l i z a t ion wh i le peak employmen t  i s  e s t ima ted a t  
10 4 jobs . Th i s  level of  employment represents less than 0 . 1  pe rcen t of  the 
to tal Salt Lake County employment . 

To the extent tha t  pu r chases of  con s tr uct ion mate r ials and equ ipment 
( sand and g r avel and heavy mach inery ) would cause supply ing f i rms to increase 
employmen t ,  add i t iona l ind i r ect employmen t  e f fects would be r e a l i zed . These 
e f fec ts would be sma l l , s ince the ma ter i a l s  and equ ipmen t  r equ i r ements o f  the 
project wou ld be r e l a t ively sma l l .  Add i t iona l  serv ice-sector employmen t  
caused by the r espend ing o f  wor k ers ' wages ( the "mu l t i p l ier  e f fec t "  descr ibed 
in  Sec t ion 4 . 1 2 . 2 ) wou ld a lso be sma l l  due to the low level of proj ect 
employment . Assuming a reg ional  mu l t i p l ier of 2 . 5  (or 1 . 5  serv ice sector jobs 
suppor ted by every j ob created in  the bas ic sector ) , 123 j obs would be 
suppor ted in  the service sector s o f  the local economy dur ing con s t r u c t ion . 

Th us , a max imum of  about 2 1 5  j obs could r e s u l t  from the p r o j ect i n  the 
Salt Lake metropo l i tan a r ea economy ( assuming that 10 j obs a r e  c r e a ted by 
purchase of  con s t r uct ion ma te r ials and mach iner y ) . Th i s  level of employment 
is less than 0 . 1  percent of  the to tal  employmen t in  Salt Lak e  County o f  
2 7 3 , 8 4 8  dur ing the second qua r ter  of 1 9 8 2  ( Utah Depar tment of  Employment 
Secur ity , 1 9 82 ) . 

Based on the fol low ing cons ide r a t ions , i nmi g r a t ion in  r esponse to 
employmen t oppor tun i t i es created dur ing con s t r uc t ion is assumed to be zero . 

o Unemploymen t in  Salt  La ke County i s  cu r r en tly 7 . 5 pe rcent ( S ta te o f  
Utah , Job Serv ice , May 1 9 8 3 ) . 
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o Unemployment among heavy equ i pmen t operator s in the Salt  Lake C i ty 
area i s  cur ren tly 2 0  to 2 5  percen t ( S ta te of Utah , Job Se rv ice , June 
1 9 8 3 ) • 

o Unemployment among truck dr ive r s  in the S a l t  La ke C i ty a r ea i s  
cur ren tly 10 to 1 5  percent ( S tate of Utah , Job Se rvice , June 1 9 8 3 ) . 

o S k i l led cons tr uc tion wor ker s from a s  far away a s  Provo and Ogden are 
w i l l ing to commu te to the Salt Lake C i ty area to take advantage of 
employment oppor tun i t i es ( Sta te of Utah , Job Se rvice , June 1 9 8 3 ) . 

A l terna t ive 3 

Al ternat ive 3 wou ld a f fect popu lations and employment in Tooele Co unty 
and in Salt Lake C i ty .  The impacts on popula tions and employmen t i n  both 
d i str icts are descr ibed below . 

Manpower r equi remen ts for Al ternat ive 3 are shown in Ta bles A-7 and A-8 
in Append ix A .  D i rect employmen t genera ted by the project a t  both s i te s would 
aver age 85 j obs for the r a i l  transpor t option and 1 3 5  j obs for the tr uck 
transpor t opt ion . Peak employmen t under r a i l  tr ansport and truck transpor t 
would be 1 3 0  j obs and 1 5 3  j obs , respectively . Th is level of  employment would 
represent a max imum add i t ion to Salt Lake County ' s  total c u r r en t  employment of 
under 0 . 1 percen t .  As s uming that a max imum of  one-h a l f  o f  the con s tr uct ion 
j obs are created in Tooel e  Coun ty , they would r epresent an add i t ion of under 
1 . 0  pe rcen t to Tooele Coun ty employme n t .  

I n  add i t ion , the CVWRF h a s  s tated that i t  w i l l  develop a temporar y 
indu s tr ial  par k  on the 3 3 0 0  South Street por t ion of  the Vi tro s i te i f  
A lterna t ive 3 is the adopted r emed ial act ion . Based o n  th i s  asse r t ion , i t  i s  
est imated that ope r a tion of  the temporary industr i a l  par k  w i l l  c r ea te 2 7 1  
d irect j obs and 4 3 4  ind i r ec t  j obs i n  the reg ional economy ( see Append i x  H ) . 
Th i s  cor responds to less than 0 . 3 percent of total employment in Salt  La ke 
Coun ty as of  the second quar ter o f  1982  ( 2 7 3 , 8 4 8 ; Utah Depar tment o f  
Employment Secur ity , 1 9 8 2 ) . 

Stab i l i z a t ion sou th of Cl ive might also add employment in supply ing f i rms 
due to purch ase of  cons truc tion ma ter ials , suppl ies , and mach inery ( such as 
heavy equ ipment , truck s , and r a i l  car s ) . Th i s  e f fect would be sho r t-term and 
sma l l . The r espend ing of  pro j ect wor ker s ' wages would a lso incr ease 
employmen t in other econom ic sectors due to the "employment multiplier " 
process descr i bed in Sect ion 4 . 1 2 . 2 .  I f  an average employmen t mul t iplier  o f  
2 . 2  is r e a l i zed i n  the Sa l t  La ke and Tooele Co un ty economies , a max imum o f  
1 0 2  to 1 6 2  serv ice-sector j obs would be suppor ted ( by basic sector employment ) 
in the reg ion in r esponse to the r espend ing of  wages by 8 5  to 1 3 5  proj ect 
employees . ( The r anges r e f lect the d i f ferent manpower r equ i r ements a s soc iated 
with the transpor ta t ion opt ions . )  

- 1 4 6 -



The max i mum impact of the proj ect on r eg ional employment would be 2 0 7  to 
317  j obs depend ing on the transpor t opt ion chosen . These f igures i nclude 
incr emental employment in the supply industr ies of  20 j obs . The maj or i ty of 
the se j obs would be created in Salt Lak e  County . The max i mum e f fect of 
pro j ect-r elated employment on tota l County employment would be an incr ease of 
approximately 0 . 1  percent over cur r ent ( 19 8 2 )  leve l s . I f  one-hal f  o f  the new 
d ir ect and indir ect j obs wer e  f i lled by Tooele County res idents , Tooele Coun ty 
employment would increase by approximately 1 . 5  percent . 

The creat ion of up to 3 1 7  j ob s  dur i ng the con s t r uct ion phase of  the 
proj ect , and 7 0 5  j ob s  in connect ion w i th the indus tr ial par k  w i l l  not r esul t 
i n  s ign i f i cant inmigr a t ion into the area in r esponse to the employment 
oppor tun i ties . In  add i t ion to the r easons noted in connect ion w i th the 
d i scuss ion of Al ter na t ive 2 ,  above , unemployment among war ehousemen , sh ipping 
and r ece iv ing per sonnel and c l e r k s  is cur r en tly be tween 2 0  and 2 5  percent i n  
the S a l t  Lake Ci ty a r e a  (S tate of  Utah , Job Se rv ice , June 19 8 3 ) . These are 
the types of  sk i l ls that employer s  in an indus tr ial par k  wh ich c a te red to 
war ehou s ing and d i s tr ibution act i v i t i e s  would be seek ing . In add it ion , 
unemploymen t in Tooele County is c ur r ently ( May 1 9 8 3 )  9 . 9 per cent . 
Unemployment dur ing 1 9 8 2  also was 9 . 9 .  percent ( S ta te of  Utah , Job Ser vice , 
1 9 8 3 ) . 

Alternat ive 1 

5 . 1 0 IMPACTS ON HOUS ING , COMMUNITY S ERVICES , 
AND SOCIAL STRUCTURES 

Th e no-act ion Al te r nat ive would not a f fect hous ing , commu n i ty services , 
or soc ial  s t r uc tures in e i ther Salt Lake County or Tooe le County , the county 
in wh ich the Sou th Cl ive s i te is loca ted . 

Alternat ive 2 

Al ternative 2 wou ld not mea s u r ably a f fect hou s i ng , commun i ty services , or 
soc ial s t r uctures in e i th e r  Tooele County or Salt Lak e County . 

Any pro j ect related growth in Sa l t  Lake County would be minuscule in 
compar i son to the cur r ent ( 1 9 8 0 )  growth r a te , wh ich is e s t i ma ted to be 3 . 5  
percent per year  or abou t 2 2 , 0 0 0  pe r son s pe r  yea r . 

Alternative 3 

Al ter nat ive 3 would not measur ably a f fect hou s i ng , commu n i ty ser vices , or 
soc ial  s t r uctures in Salt Lake County or Tooele County . 

As expl a ined in connec t ion w i th Al te r n a t ive 2 ,  any pr oj ect-r elated growth 
in Salt Lake County would be m i n imal compared to the c u r r ent ( 19 8 0 )  growth 
r ate of 3 . 5  per cent per year . Th is cor r esponds to approxi mately 2 2 , 0 0 0  
per sons per yea r .  To the e xtent that construct ion-related employmen t 
oppo r tu n i t ies  r es u l t  in an inmigr a t ion of  wor kers  into Tooele County , there 
could be  a sma ll and shor t-term impac t  on the ava i l ab i l i t y  o f  tempor ary 
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hous ing .  However , for the reasons previou s ly stated , i t  i s  antic ipated that 
construct ion-rela ted employment oppor tun it ies w i l l  be a bsorbed by the loc a l  
labor force . Th i s  is due , i n  par t ,  to the unemployment r a te i n  Tooele Co unty 
which is c u r r ently (May 1 9 8 3 )  9 . 9 . percent , as we l l  as the high unemploymen t 
rate among sk i l led cons t r uct ion wor k e r s  in the r eg ion . In add i t ion , i t  i s  
e s t imated that 5 . 3  pe rcent o f  the hou s i ng stock in Tooele County ( 8 , 5 6 6  un i t s )  
i s  vacan t .  Th erefore , to the ex tent that Alternat ive 3 resul ts in i nmig r a t ion 
into Tooele County , the impacts on housing and soc ial s t r ucture are expec ted 
to be minimal . 

As previously noted , the CVWRF has sta ted that i t  w i l l  develop a 
temporary indus tr ial par k  on the 3 3 0 0  South S treet por t ion of the Vitro s i t e  
i f  Alternat ive 3 is the adopted remed i a l  act ion . Based o n  this  assert ion , i t  
is e s t ima ted that development of the temporary indu s t r ial par k  w i l l  r esult  i n  
2 71 d i r ect  jobs and 4 3 4  ind irect jobs (Append i x  H ) . Th i s  cor responds t o  le ss 
than 0 . 3  percent of total employment in Salt Lak e  County as of  the second 
qua r ter of 1 9 8 2  ( 2 73 , 8 4 8 ; Utah Depar tment of Employment Secur i ty ,  1 9 8 2 ) . I t  
i s  antic ipated that the ma j or ity o f  these employees wou ld be d r awn f rom the 
loc a l  wor k  force . Unemployment among war ehousemen , shipp i ng and r eceiving 
pe r sonne l ,  and clerks  in the Salt Lake C i ty area is cur r ently e s t imated a t  2 0  
t o  2 5  percent ( S ta te o f  Utah , Job Serv ice , 1 9 8 3 ) . 

5 . 11 IMPACTS ON ECONOMIC STRUCTURE 

Impac ts on the economic s t r ucture of Tooele Co unty , Salt La k e  County , and 
South Salt Lake , ar i s ing from implementa t ion of the two act ion a l ternat ives 
wou ld range from no impac t to a very sma l l  impact . 

A lternat ive 1 

Econom ic cond i t ions deta i led in Sect ions 4 . 1 2 . 2  for the Sta te , Tooele and 
Salt Lake Counties , the c i t i es of  South Salt Lake , Tooe le , and Gr antsv i l l e  
would b e  expec ted t o  continue under the no-ac t ion a l ternat ive . 

A l ternat ive 2 

Al te rnative 2 would have no pred ictable impacts on the economy of  Tooele 
County . 

Impacts of  Alternat ive 2 on the economy of  Salt La ke Co unty wou ld result  
from wages and bene f i t s  pa id to  employees and the purchase of ma ter ials , sup
p l i es , and serv ices from local vendor s .  The largest cont r i bution to the 
economy would be wages and bene f its . 

Wages pa id  to proj ect wor k e r s  are proj ected to total $5 . 9  m i l l ion up to 
complet ion of s ta b i l i za t ion based on the employment schedule in Append ix A .  
Assuming bene f i t s  total 3 0  pe rcent of wage costs , $1 . 7 7 m i l l ion in bene f i ts 
wou ld also be paid dur i ng s tabi l i z a t ion . 

Assuming that the respend ing of  income wou ld result  in total per sonal 
income of  2 . 0 t imes the or i g i nal income der ived f rom wage and bene f i t  
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payments and an 1 8 . 8-percent-average tax rate for s tab i l i z ation ac t i v i t ie s , 
per sonal i ncome in Salt Lake Co unty would r i se by a total of  approx imately 
$ 1 3 . 1  mi l l ion d ue to stab i l i za t ion at the Vi tro s i te . Because th i s  
i ncome-mult ipl ier e f fec t occur s as  income i s  respent , some t ime wou ld e lapse 
a f ter wage s  are pa id  be fore the f u l l  e f fect would be r e a l i zed . 

The impact of  th i s  increase in per sonal i ncome on the Salt Lake Co unty 
economy would be neg l i g i ble g i ven the c u r r ent s i ze o f  per sonal i ncome for the 
Co unty . Even if the $ 1 3 . 1  m i l l ion was r e a l i zed i n  a s ing le year , it wou ld 
s t i l l  r epresen t approx ima tely a 0 . 0 6 pe rcent i ncrease i n  the net Salt La ke 
Co unty per sona l i ncome ( 19 8 0 ) . 

Pu r chase o f  mater i a l s , s uppl ies , equ ipment ,  and m inor services d u r ing 
Alternat ive 2 w i l l  amount to approx imately $ 1 6  m i l l ion . Mon i tor i ng equ i pment 
may cost an add i t ional $ 5 0 0 , 0 0 0 .  Con s t r uct ion mater i a l s , suppl ies , and 
equ ipment would mos t  l i ke ly be purchased or leased f r om local vendor s .  To the 
ex ten t that maj or equ ipment purchases or leases are  made out of  s tate , the 
per sonal i ncome as soc iated w i th these purchases would accrue to o u t-o f-s tate 
r es idents . 

Wag e payments for the pro j ec t  would increase s ta te and Feder a l  i ncome tax 
rece ipts . Based on an e s t i ma ted average net state income tax r a t e  for stab i l
i zat ion act i v i t i e s  of  3 . 7  percent ,  state income taxes would amount to $2 1 8 , 0 0 0  
dur ing stab i l i z at io n .  The Fede r a l  i ncome tax rate i s  e s t imated t o  b e  1 5 . 1 
percen t o f  the tota l  wage s  pa id  dur i ng stab i l i za t ion . Th us , Fede ral  i ncome 
tax payments would amount to $ 8 9 1 , 0 0 0  d u r i ng stab i l i za t ion . The r espend ing o f  
wage i ncome wou ld a lso result  i n  i ncr eased state and Fed e r al i ncome taxes j 
howeve r ,  th i s  i nd uced i ncome would be r ea l i ze d  i n  a numbe r  o f  forms 
( ind i v idual  and corporat ion income , i nter e s t  i ncome ) and i s ,  therefor e ,  no t 
quan t i f ied i n  th i s  analy s i s . Loca l  purchases o f  supplies , equ ipment ,  and 
mate r i al s  wou ld a lso r es u l t  in i ncreased s tate , sales , u s e , and gasoline taxes . 

A lternat ive 3 

S t ab i l i z at i on south o f  Cl ive wou ld r es u l t  i n  wage payments to r e s idents 
of  both Salt Lake County and Tooele County , i nc r e a s i ng per sona l i ncome in both 
count ies . Th i s  impact ,  wh i le bene f ic i a l , would be very smal l  g iven the 
present magn itude of  per sonal i ncome in the combined coun t i e s .  

Wage s  paid  t o  pro j ec t  wor kers are  proj ected to be $ 7 . 2 to $ 1 1 . 7 m i l l ion 
up to the complet ion of  stab i l i za t ion at South Cl ive depend i ng on the 
t r anspor t opt ion choosen . These e s t ima te s  a r e  based on the employment 
schedule i n  Append ix A .  A s suming bene f it s  total 30 percent of wag e costs , 
bene f i ts would total $2 . 1 6 to $ 3 . 5 1  m i l l ion . E ighty percent o f  these wages 
are assumed to be paid to Salt Lake County r e s idents and 20 percent to Tooele 
County r e s i dents . 

Much o f  the per sona l i ncome accr u ing to Tooele Co unty r e s idents i s  
u l t imately spent i n  Salt Lake County , wh ich provides many o f  Tooele County ' s  
goods and serv ice s .  Th us , the i ncome mul t i p l i e r  i s  much lower i n  Tooe le 
County than Salt Lake County because of i ncome " leakag e "  to Salt La ke County . 

-1 49-



I f  an income mu l t i p l i e r  of  1 . 5  i s  assumed for Tooe le County , the tota l 
per sonal income der ived in  the county f rom wage payments to Tooele Co unty 
r e s i dents wou ld be $ 2 . 4  to $ 3 . 9  m i l l ion dur ing stab i l i z a t ion a t  the South 
Cl ive s i te ( as s uming a tax r ate of  1 8 . 8  percent ) .  Th i s  wou ld r epresent a 
max imum increase of  approx imately 2 . 2  percent i n  the current to ta l county 
per sona l  income . 

As suming that an income mul t iplier  of  2 . 0  appl ies to wage and bene f i t  
payments t o  Salt  Lake County r e s idents and that a mu ltiplier  o f  0 . 4  app l i e s  i n  
Salt Lake Co unty to wages pa id to Tooele Co un ty r e s i dents , approx imately $ 1 3 . 5  
to $ 21 . 9  m i l l ion in  total  personal income would acc rue to S a l t  Lake County 
res idents f r om wage payments d u r ing s tabi l i z ation . Th i s  wou ld r epresent a 
max imum i ncrease i n  the total S a l t  Lake County per sona l  income of 
approx imately 0 . 1 percen t .  

I n  Alter nat ive 3 ,  purchases o f  mate r ials suppl ies , equ ipment , and mi nor 
services would amount to approx imately $ 5 2  m i l l ion for the t r a i n  transpor t 
option and $ 5 0  m i l l ion for the t r uc k  tr anspor t opt i on . Th ese f igures i nclude 
a l l  nonlabor and s ite acqu i s i t ion costs . The ma jor i ty of the mater ials , 
suppl ies , and equ ipment would be purchased or leased f rom local vendor s .  Th e 
i ncome tha t  would be r e a l i zed i n  the loc a l  economy f rom these purchas es/leases 
i s inc luded in  the analyses in  the preced ing parag r aphs . To the extent the 
ma jor equ ipmen t  purchases or leases are made out of  state , the pe r sonal i ncome 
assoc i ated w i th these purchases would accr ue to ou t-o f-s ta te r e s idents . 

Based on an  e s t imated ave rage Utah state i ncome tax r a te for 
s ta b i l i zat ion ac t i v i t ies of 3 . 7  percen t , state income tax receipts would 
amount to $ 2 6 6 , 0 0 0  to $ 4 3 3 , 0 0 0  d u r i ng stab i l i z a t ion . The Fede r a l  income tax 
r a te is e s t imated to be 1 5 . 1 percent of the to tal wages pa id  dur ing 
stab i l i z a t ion . Thus , Federal i ncome tax payments wou ld amount to $ 1 . 1  to $ 1 . 8  
mi ll ion d u r ing stab i l i z at i on . Th e r e spend i ng of  wage i ncome wou ld a l so r esult 
in  increa sed s tate and Federal  i ncome taxe s ;  howeve r , th i s  induced i ncome 
wou ld appear in a number of forms ( individual and corporate i ncome , i n terest 
income ) and i s , therefor e , not quant i f ied i n  this analy s i s . The S tate of  Utah 
would also r ece ive sales and use taxes f rom purchases of  mater ials , s uppl ies , 
and equ ipment for the pro j ec t .  

Th e South Cl ive s i te i s  in  s tate owne r s h ip under the control o f  the 
Divis ion of  S tate Lands and For e s try . I f  lands are purchased f rom the State 
of  Utah , the purchase pr ice would be at  the f a i r  mar k e t  value o f  the land 
( about $50 per acre ) . I f  a lease were used , the annual cost would be the 
prime i nterest r ate times the f a i r  mar ket value of the land per m i t ted for 
use . No other permit  charges would be levied for use of  the South Clive s i te . 

Alternat ive 1 

5 . 1 2  IMPACTS ON TRANSPORTATION NETWORKS 

w i th the no- ac t ion a lternat ive , transpor tat ion ne twor k s  and the i r  t r a f f i c  
loads wou ld b e  as noted i n  Sec t io n  4 . 1 2 . 6 . 
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Al ter n a t ive 2 

The impact on t r anspo r ta t ion netwo r k s  of  s tab i l i z a t ion a t  the Vi tro s i te 
would be l im i ted to haul truck s , miscellaneous del iver ies , and employee 
commu te r tr a f f i c . Access to the s ite would be v i a  a new en tr ance wh ich would 
feed 900 west S treet approx imately 1 2 0 0  feet nor th of  3 3 0 0  Sou th S treet . 
Misce l l aneous del iver ies and commu ter tr ips would be expected to impact the 
intersection of 3 3 0 0  South Steet and 9 0 0  west Stree t .  Haul trucks would �o t 
i mpact th is inter sect ion or any of  3 3 0 0  South Street . The expected haul route 
would be nor th on 900 West Stree t to 2 1st west S treet , then wes t  on 21st South 
Street to 5 6 0 0  we s t  Str ee t ,  then south on 5 6 0 0  wes t  Street to 5 4 0 0  South 
Stree t , then wes t  on 5 4 0 0  South S treet to 6 0 0 0  West S tr eet--a d i s tance of 
appr oxima te ly 13 mi les . Al though th i s  is not the mos t  d i rect hau l route i t  
avo ids impact ing 3 3 0 0  South Street a s  wel l  as res ident i a l  areas . Hau l ing 
woul d  avoid peak-hour tr a f f ic per iod s . He avy con s tr uct ion equ ipment would be 
s tored at  the s i te .  The pr imary sour ce of  pro j ec t  tr a f f ic would be commu t ing 
by wor ker s and truck haul i ng of the es t i ma ted 1 . 8 6 5  mi ll ion cubic yards of 
f i l l  needed for s tab i l i za t ion and r e s to r a t ion . A max i mum of  abou t 210 da i ly 
tr ip-ends at  the s i te is expecte d  based on the manpower schedule in Append ix 
A .  Assum ing each haul  truck c a r r ied 2 6 . 5  tons , about 2 0 0 , 0 0 0  tr i p-ends a t  the 
s i te would be necessary over an appr oximate 5 1 0  wor k ing-day per iod , for an 
ave rage of  about 3 9 5  tr ips per day . Assuming that m i s cellaneous tr i p-ends a t  
the s i te would total  abou t 5 0  per day , a total o f  6 55 veh icle tr ip-ends at  the 
s i te are pro j ected . 

Table 5-10 shows the expected impacts to the local r oadway networ k as a 
result  of  Alte r n a t ive 2 .  The max i mum percentage increase along the a f fec ted 
networ k i s  est imated to be 8 . 5  pe rce n t .  Th i s  max imum incr ease would be a long 
5 4 0 0  South Stree t .  However , th i s  r oadway , and all other roadway segments 
a long the haul route , would be expected to show no s igns of s ign i f icant 
conges t ion as a r esult of  the reme d i a l  a c t ion . The increase i n  r oadway 
s ur face load i ng from the haul truck woul d  be expected to r equ i r e  ma intenance 
of por t ions of  the haul route wh i ch are not des igned to w i ths tand these types 
o f  load cyc les . Th is could include sur face pa tch ing , complete r esur fac i ng , or 
structu r a l  ma intenance . 
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Table 5- 10 . Cur rent , projected , and projected w i th remed i a l  
act ion ave r age d a i ly t r a f f i c  (ADT ) 
Alte r nat ive 2 .  

Es t imated 
1982 a 1986 b 

Roadway sec tion ADT ADT 

9 0 0  West be tween 
2100  S & 3 3 0 0  S 9 3 0 0  10 , 2 6 5  

2 1 0 0  South between 
9 0 0  W & 1 2 0 0  W 5 6 , 7 7 5  6 2 , 6 7 0  

1 70 0  W & 3 2 0 0  W 4 0 , 2 8 5  4 4 , 4 7 0  
3 2 0 0  W & 3 6 0 0  W 2 7 , 6 0 0  3 4 , 4 6 5  
3 6 0 0  W & 5 6 0 0  W 2 5 , 3 2 5  2 7 , 9 5 0  

5 6 0 0  We st between 
2 1 0 0  S & 3 50 0  S 10 , 7 2 5  11 , 8 4 0  
3 5 0 0  S & 3 6 0 0  S 8 3 50 9 21 5  
4 1 0 0  S & 5 4 0 0  S 7 2 2 5  7 9 7 5  

5 4 0 0  South between 
5 6 0 0  S & West 4 20 0  4 6 3 5  

aUDOT , 1 9 8 4 . 
bAS suming a 2 . 5%  per year increase in  tra f f ic . 
c Inc ludes all  commute and miscel laneou s  tr ips . 

A l ternat ive 3 - T r a in 

along the haul 

1986  plus 
remed ial  ac t ion 

ADT 

1 0 , 9 2 0 c 

6 3 , 0 6 5  
4 4 , 8 6 5  
3 4 , 8 6 0  
2 8 , 3 4 5  

1 2 , 2 3 5  
9 6 1 0  
8 3 7 0  

5 0 3 0  

r oute . 

S tab i l i za t ion south of Cl ive wou ld result  in  increased r oad t r a f f ic to 
the South Cl ive s i te and the Vitro s i te , a s  wel l  as increased r a i l  t r a f f ic on 
the Denver and Rio Gr ande Western and the Un ion Pac i f ic r a i l  l ines between the 
Vitro and South Cl ive s i tes . The increase in road tra f f ic (a max imum of 1 1 0  
t r i p-ends p e r  day ) near the Sou th Cl ive s i te would not b e  s ign i f icant s ince 
traff ic levels on 1-80 are wel l  below the h ighway ' s  capac i ty and because of 
the low level of  wor ker and heavy-equ ipment t r a f f i c  proj ec ted for the s i te . 
Heavy equ ipment used at  e i ther s i te would be stored at the s ite .  Wor k e r s  
commu t i ng t o  and from the Vi tro s i te wou ld add a n  aver age of approx ima tely 1 4 5  
commute per iod t r i p-ends per day and a peak of  approx ima tely 1 6 0  commute 
per iod tr ip-ends per day to t r a f f i c  vol umes on access roads to the Vi tro s i te ,  
pr imar i ly 3 3 0 0  Sou th Street and 9 0 0  Wes t  Stree t .  As sum ing m i sc e l laneous tr ips 
tota l 5 0  per day ( ingress and egress ) , approx imately 2 1 0  veh icle tr ips pe r 
day , or less than 1 per cent of cur r ent tr a f f ic leve l s , would be added to 3 3 0 0  
South Street and 9 0 0  West Street . The impac t of  th i s  level of  tr a f f ic wou ld 
be sma l l .  

vi tro s i te restor at ion would requ i r e  the impor ta t ion of approx ima te ly 
1 , 0 4 0 , 0 0 0  cubic yards of ma ter ial from the bor row s i te ident i f ied in  
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Al ter native 2 .  I t  i s  anticipa ted tha t  th is would be accompl i shed us ing a 
f leet of  seven teen , 1 8 . 5  cy-haul tr uc k s . Th is fleet would incr ease the 
aver age wor kday tr a f f ic a long the haul route by about 170  tr ips per day over 
the 6 2 5-wor kday per iod . Wor kers commu t ing to and from the Vi tro s i te would be 
e xpected to add 50 tr ip-ends per day . These wou ld be expec ted to occur dur ing 
the morn ing and even ing pea k hours . Miscellaneous tr ips are a s s umed to add 50 
nonpeak-hour tr ips per day to the loca l networ k .  Ther e for e ,  the Vi tro s i te 
r e s tor at ion phase ( tr a in)  would be expec ted to incr ease t r a f f ic by a max imum 
of 4 percent a long the haul route and less than 1 percent to the loca l networ k .  

Ra il tr a f f ic be tween the Vi tro and South Cl ive s i tes would b e  two 
u n i t- t r a in tr ips per day . Discuss ions with r epresenta t ives of  the Un ion 
Pac i f ic r a i lroad ind ica ted that no d i f f iculties would be encountered i n  
schedu l ing th is level of r a i l  tr a f f ic .  

Alte r na t ive 3 - Truck 

S t ab i l i z at ion at  the South Cl ive s i te us ing 3 5-ton capac i ty tr uck s to 
transpor t the con tami na ted ma ter i a ls from the Vi tro s i te to South C l ive would 
i ncrease road tr a f f ic between the two s ites and a long the commu t i ng routes to 
these s i tes . Th is opt ion would have no e f fect on the r a i l  systems in th e 
a r ea . It i s  expected tha t  th is opt ion would add a max i mum of approxima te ly 5 0  
commute tr ips per day to the roadway netwo r k  near C l ive . Th i s  incr ease i n  
r oad tr a f f ic near the South C l ive s i te would not b e  s ign i f icant s ince the 
tr a f f ic leve l s  on 1-80  a r e  we l l  below the h ighway ' s  capac ity . Heavy equ i pmen t 
u sed at  e i ther s i te would be s tored a t  the s i tes . WOr ker commu t i ng to the 
Vi tro s i te wou ld add an average of abou t 2 3 0  and a max i mum of 2 6 0  commute 
per iod tr ips per day to the access roads to the Vi tro s i te .  Contaminated 
ma ter ials  haul ing is es t i mated to add 300 tr ips per day along the haul route 
to the Sou th Cl ive s i te . As s uming mi sce l laneous tr ips to th is s i te tota l 50 
per day , approxima te ly 6 10 vehicle tr ips per day would be added to the loc a l  
r oadway network  near th e Vi tro s i te .  Al l of  t h e  h a u l  tr ips ( 3 0 0  per day ) 
wou ld be impact ing 9 0 0  West S treet to 2 1 0 0  South Street , 2 10 0  South Stree t ,  
through Magna , to its inter sect ion w i th 1 - 8 0  and 1-80 to the South Cl ive 
s i te . These roadway segments have s u f f i c ient tr a f f ic capac ity to accept th i s  
level of  i ncr eased tr a f f i c  ( UDOT , 1 9 8 4 ) . However , por t ions o f  2 1 0 0  South 
Stree t , in par t icular the o lder , two-lane sect ions , may not h ave s u f f i c ient 
s tr uctur a l  capac i ty to w i th s tand the loads of the haul tr uck wi thou t pe r iodic 
maintenance to the sur face or  s t r uc tural  components o f  the roadway . 

Vi tr o  s i te resto r a tion for th i s  opt ion could be the same as s i te 
r e s tor at ion for the tr a in option except that sl ightly mor e  clean f i l l  wou ld be  
r equ i r ed to be impor ted . Th e truck  fleet woul d  be  increased to produce 
approximately 190 tr ips per day . The add i t iona l  20 tr ips per day over th e 
t r a in opt ion would not s igni f icantly change the consequences of  the increased 
tra f f ic a long the haul route or local r oadway ne twor k .  

5 . 1 3 USE OF ENERGY AND OTHER RESOURCES 

Each of the act ion a l ternat ives would r equ ire the use of e lec tr i c i ty , 
f ue l ,  wa ter , manpower ,  and con s t r uct ion ma te r ials . The use of wa ter , 
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manpowe r ,  and so i l s  wou ld not be a comm i tment of nonrenewable resource s , but  
the uses of  e lectr ic i ty , eng i ne fue l ,  concr ete , and nonsalvageable s teel would 
be . The amounts of  elec t r ic i ty ,  eng ine fue l ,  and concrete used in 
A l te r nat ives 2 and 3 are shown in Table 5-1 1 .  

E l ec t r ic i t y  wou ld ope r a te the l ights and the dewa te r i ng pumps a t  the 
Vi tro s i te . Elec t r ic i ty a t  the South Cl ive s i te could be provided by an 
on-s i te gene r a tor powe red by engine fue l .  Eng ine fue l wou ld be r equ i red for 
the ear thmov ing equ ipment and cons t r uc t ion-r e l a ted mach inery u sed in  both 
alterna t ive s ;  i t  would a lso be used to power the r a i lroad eng ines tha t move 
r a i lroad c a r s  in Alterna t ive 3 .  A l l  of these e l ec t r ic i ty and fuel r equ i re
ments are tabulated in  Table 5-1 1 .  Eng ine fuel and e lec tr ic i ty are in  amp le 
supply i n  the Salt Lake Ci ty a r e a . 

M inor amounts of  conc r e te would be needed to cons t r uc t the foundat ion for 
the r a i l road unload ing equ ipmen t at the Sou th Cl ive s i te . 

Table 5-1 1 .  Energy and other r esource r equ i r ements 

Alternat ive 
Resource 2 3 3 

( tr a in )  ( tr uc k )  

Elec t r ic i ty ( kwh ) 4 0 0 , 0 0 0  80 0 , 0 0 0  80 0 , 0 0 0  
Eng ine fuel ( ga l )  2 , 5 2 0 , 0 0 0  6 , 9 7 0 , 0 0 0  7 , 1 21 , 0 0 0  
Concrete ( c u  yd s)  4 0 0  0 

5 . 1 4  NONRAD IOLOGICAL IMPACTS OF ACC IDENTS 

In the two ac t ion a l ternat ives , the ma jor  poten t i a l  hazards wou ld be  
those typ ica l ly a ssoc i a ted w i th cons t r uc t ion s i tes , i . e . , equ ipmen t- r e l ated 
hazards and the hazards of  fal l ing i n to excava t ions . The r e  would also be 
poten t i a l  t r ansportat ion hazards involving t r uc k d r ive r s  and other h ighway 
users and r a i l road wor k e r s . The expec ted numbe r s  of wor k -related acc idents 
have been c a lculated for each act ion a lterna t ive ; the r e s u l t s  of  the 
calculat ion a r e  s ummar i zed i n  Table 5-1 2 .  
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Table 5-12 . Expected number of  wor k -r e l a ted acc identsa 

Type A l ternat ive 2 A l te r na t ive 3 

Acc identa l dea ths among : 
Construct ion wor k e r s b 

Tr uck d r ive r s  
R a i l road c r ews 

D i sabl ing inj u r iesC among : 
Cons truct ion wor kersb 

Truck d r ive r s  
Rai lroad c r ews 

0 . 0 2 5 d 

0 . 1 3 

9 . 4 5 
2 . 1 6 

Tra in 

0 . 0 6 6  
0 . 0 7 
0 . 0 0 4  

2 4 . 6 
1 . 2 5 
0 . 9 0 

Truck 

0 . 0 4 5  
0 . 4 7  

1 6 . 9 
8 . 0 4 

aCalcula ted using manpower sched ules in Append i x  A ,  and inc idence 
r a tes g i ven in DOT , 1 9 7 7 ;  Ramana et al . , 1 9 8 2 ; and NSC , 1 9 8 2 ) . 

bConstruc t ion wor k e r s  do not include admi n i s t r a tor s ,  manager s , a ides , 
mon i tor ing per sonne l , or secretar ies . 

cA " d i sabl ing inj u r y "  i s  an inj ury involving death or lost wor k  days . 
d The expected number of  deaths can be re lated to the ind ividual 

wor k e r ' s  chances of  death in an acc ident i f  the s i ze of  the wor k  force i s  
known . For example ,  " 0 . 0 2 5  expec ted acc idental dea ths " among a wor k force o f  
about 5 8  wor k e r s  (Al terna t ive 2 )  means that each wor k e r ' s  chance o f  a fatal 
acc ident would be , on the ave r age , 0 . 0 2 5/ 5 8  = 0 . 0 0 0 4  or 0 . 0 4 percent . 

5 . 1 5 RELAT IONSHIP TO LAND USE PLANS , POL ICIES , AND CONTROLS 

A l ternat ive 1 

The ent i r e  Vi tro s i te is owned by the Ce n t r a l  Va l ley wa te r Rec lama t ion 
Fac i l i ty (CVWRF) Board . The c u r r ent plans to establ i sh a temporary industr i a l  
par k , a r eg ional was te-water trea tment plan t ,  a was te-r ecyc l ing fac i l i ty ,  and 
a mun ic ipal g round -wa ter pump ing fac i l i ty at the s ite ( a l l  desc r ibed in 
Subsect ion 4 . 9 . 1 ) might not be implemented under the no-ac t ion a l ternat ive . 
Expans ion o f  the CVWRF fac i l i ty to 1 0 0  m i l l ion gal lons per day ( mgd ) depends 
on the r elocat ion of the ta i l ings w i th in the s i te by the Fede r a l  government .  
The CVWRF Board began con s truc t ion i n  1 9 8 1  and the expans ion o f  the fac i l i ty 
to a capac i ty of 5 0  mgd is cont i n u i ng . 

The no-act ion alternat ive wou ld not a f fect the zon ing in  the a r ea o f  the 
Vitro s i te . The south por t ion of  the Vi tro s i te i s  currently zoned for 
bus iness uses . However ,  the deve lopmen t of  a temporary industr i a l  par k  a long 
the 3 30 0  South S t r ee t  cor r idor , wh ich wou ld r equ i re a zon ing change , might 
have to be abandoned if the no-ac t ion alternat ive we r e  implemented . 
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Al ternat ive 2 

Implementa t ion of Al te r native 2 would , in the sho r t  te r m ,  con f l ict w i th 
the CVWRF Board ' s  proposed plans for leas ing a 3 0 0 -foo t s tr ip o f  the s i te 
a long 3 3 0 0  South Street to bus iness inte r es ts . In the long te r m ,  
implementation of  Alternat ive 2 could force the CVWRF Boar d  t o  r ev i se plan s 
for expand ing the was te-wa ter tr eatment plant to a capac i ty of  1 0 0  mgd . 
However , under Alternat ive 2 approx imately 20 acres in the southwest por tion 
of the s i te w i l l  be ava i lable for deve lopment . Po tent i a l  uses include a 
tempor ary i ndus tr ial par k , a mun i c ipal solid was te-to-energy fac i l i ty and a 
mun i c ipa l  g round-wa ter fac i l i ty ( see Sect ion 4 . 9 . 1 ) . 

Alternative 3 

As s ta ted above , the CVWRF Boar d ' s  long-term plans for development of the 
1 2 8-acre Vi tro s i te apparently depend upon the decontam inat ion of the s i te by 
the Fede r a l  gover nmen t .  Implementat ion o f  Al ter nat ive 3 would r ea l i z e  these 
expecta t ions , and would be in accord w i th the CVWRF Boar d ' s  plann ing . 

A l te r na t ive 3 would not ser iously con f l ict with land-use plans for the 
Sou th C l ive s i te .  Al though most o f  the land w i th i n  a 1 0 -m i le rad ius o f  the 
South Cl ive s i te is publ i c  doma in adm i n i stered by Bureau of Land Management 
( BLM) , the sect ion on wh ich the actual d i s posal area would be located is owned 
by the State of  utah . Sheep g r a z ing , transpo r ta t ion , hunting , and 
recreat ional-vehicle dr iv ing are the only uses made of th is sect ion of land . 
The State der ives some revenue from the sec tion by i s s u i ng g r a z i ng and mine r a l  
explor a t ion permi ts , b u t  o therwise i t  h a s  no plans for u s e  o f  the South C l ive 
s i te .  Tooele County has no zoning des ignat ions w i th in a 10-m i l e  radius  of the 
s i te .  

5 . 1 6 UNAVOIDABLE ADVERSE IMPACTS 

The ma j or adverse impact of A l ter nat ive 1 would be the con tinued pr esence 
of above-backg r ound levels of r ad i a t ion at and near the Vi tro s i te and the 
con t i nued exposure of wor ker s and the pub l ic near the s i te to enhanced concen
t r a t ions of  Rn- 2 2 2  and its daugh ter products . A second impac t of  Al te r na
t ive 1 would be the inab i l i t y  of the CVWRF to expand i ts sewage-treatmen t 
plan t to 1 0 0  mgd . 

Th e ma jor adver s e  impact of Alter nat ive 2 would conce r n  land use : the 
CVWRF Board would no t be able to use 53 acres o f  the 1 2 8 -acre s i te ;  however ,  
Al terna tive 2 would permi t mo s t  ant i c i pa ted uses for the 7 5  acr e s  of  the land 
that wou ld be decontaminated . Temporary but neve r theless unavo idable impacts 
o f  Al te r nat ive 2 would be cons tr uct ion noi se , dust from constr uct ion 
activ i t i es , and some increase in the t r a f f i c  on routes leading to the sou ther n 
bounda ry o f  the s i te .  Al so , wor ker s on the s i te would be unavo idably exposed 
to above-back g round l evels of r a d i a tion dur ing th e 2 . 5 -year ter m of the 
r eme d i a l  actions . 

As in Alte r native 2 ,  the maj or adverse impact of  Al ter nat ive 3 would fa l l  
on plans for land use . But i n  th i s  case , the impact would fa l l on the S tate 
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of Utah ' s  plans for us ing the South C l ive s i te as a r evenue-producing 
proper ty .  The long-term impact of  Al ternative 3 on the Vi tro s i te would be 
wholly bene f ic ia l  in tha t a l l  of the 1 2 8-acre tract would be decon tami na ted 
and used accor d ing to the CVWRF Board ' s  current plans . Temporary but 
never theless unavo idable impacts of Alter n a t ive 3 would be s imilar to the one s 
in Alternative 2 ;  there would be noise and dust from construct ion act iv i t i es 
a t  the V i tro s i te ,  and construct ion wor k er s , truck dr iver s , and ra i lroad cr ews 
wou ld be exposed to above-background levels  of r a d i a t ion dur ing the 3-year 
term of  reme d i a l  act ions . 

5 . 17 IRREVERS IBLE AND IRRETRIEVABLE COMMI TMENTS OF RESOURCES 

Alterna t ives 2 and 3 would r equ i r e  the same types o f  resource inputs . 
Th ese include electr i c i ty ,  eng ine fuel , back f i l l  and cover ma te r ial , manpower , 
wate r , and land . The only resources among th is l i s t  tha t are i r r e tr ievably 
los t a f ter use are electr ic i ty and eng ine fuel ; the amounts of  these resources 
that would be used in the two a l terna t ives are deta i led in Sect ion 5 . 1 3 .  The 
use  of water is not a pe r manent commi tment of a resource . Even the use of  
bac k f i l l  and cover mater ial , and land in gener al , would not be  comple tely 
permanent comm i tments ; i f  pe rmi tted by law , e i ther of the two alternat ive 
d i sposal s i tes could be r eexcava ted in the future and the ma ter ials  and 
m iner a l  va lues they con ta i n  could be salvaged . 

5 . 1 S RELATIONSHI P  BETWEEN THE SHORT-TERM US E OF THE ENVI RONMENT AND 
THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY 

Under Al ter n a t ive 1 ,  no ac t ion , there would be no shor t-term use of  the 
environmen t .  FU l l  deve lopmen t o f  the long-term produc t i v i ty o f  the Vi tro s i te 
lands would be prec luded for an inde f in i te per iod of  t ime s ince uns tab il ized 
t a i l i ngs would r ema in on the s i te .  

I n  Al te r n a t ive 2 the Vi tro s i te and i ts imme d i a te sur round ings would 
exper ience the inconven iences o f  cons truction activi t ies for 2 . 5  year s ;  there 
would be  noise and dus t from these act iv i ties , some incr ease in t r a f fic 
conges t ion , and cons tr uction workers  would be subject to above-backg round 
l eve l s  of  r a d i a t i on .  Th i s  per iod of  inconven ience would , however ,  lead to a 
subs tant ial  increase in the long-term produc t iv i ty of  the 128-acre tract .  In  
fac t , the  amount of poten t i a l ly product ive lands on the s i te would increase 
from nea r ly zero acres to 75 acres . 

Under Al ternative 3 the Vi tro s i te and the Sou th Cl ive s i te would 
exper ience cons truc t ion ac t iv i t ies for 3 year s .  As i n  Alternative 2 ,  there 
would undoubtedly be  inconven iences to the owner s  and ne ighbo r s  of the Vi tro 
s i te from these a c t iv i t i es . Potent i a l  inconvenience to per sons near the South 
Cl ive s i te is cons idered to be negl ig ible . Bu t aga in , the 3-year per iod of 
inconven ience in Alter na t ive 3 would lead to an even mor e  s ubstantial  inc r ease 
i n  the long-term product iv i ty of  the 1 2 S-a c r e  tr act ;  i t  would cause the ent i r e  
s i te t o  be po ten t ially useful land . The 6 0-acre ( 5 5  acres for the embankment , 
5 acres for anc i l l ary fac i l i t i e s )  South Cl ive s i te would , on the other hand , 
be per manently removed from public or pr iva te use . S i nce the poten t i a l  

-1 5 7-



produc tivity of the Vi tro s i te is so much larger than tha t of the South Cl ive 
s i te , the net long-term produc t i v i ty of lands wou ld be enhanced by 
A l ternat ive 3 .  

5 . 1 9 .  MI TIGATION MEASURES DURING THE REMEDIAL ACT IONS 

Several  m i t igat ion measures to be taken dur ing the act ion alternatives 
have alr eady been descr ibed in previous sect ions of th i s  documen t .  Th ese 
measures are planned ones and would be adopted as par t of the norma l 
procedures dur ing construct ion act iv i t ies . Such planned m i t igat ion measu res 
are br iefly r ec ap i tu la ted in th i s  sec tion . The ma j or emphas i s  of  th i s  sect ion 
w i l l  be upon those mitigat ion measures tha t  are pos s i ble but to the 
implementat ion of  which ne ither the DOE nor the State of Utah have commi tted 
themselves at th i s  time . 

5 . 1 9 . 1  M i t igat ion of impacts on land use 

There are no planned act ions for mi t igat ing the impacts on land use in 
any of the thr ee alterna t ive s .  Some pos s ible m i t i g a t ion mea sures a r e  the 
following ones . 

As sta ted before , the maj or impact on land use of  Alternat ives 1 and 2 
der ives from the inab i l ity of the CVWRF Board to expand its  sewage-treatment 
fac i l i ty to 100 mill ion ga llons per day if any ta i l ing s  are left on the 
1 2 8-acre s i te . To mitigate this impact , the State of Utah might acqu i r e  
uncomtam inated , vacant lands ad j acent to the s i te and exchange them w i th the 
CVWRF Board for a l l  or par t  of the pr esently contam inated 1 2 8-acre tract , 
depend ing on whe ther Alternat ive 1 or 2 i s  impl emented . The CVWRF Boa r d  wou ld 
of cou r se have to change the i r  long- term deve lopment plans under e i ther 
alte r nat ive , so th is pos s i ble but-not-proposed land exchange may not tota l ly 
m i t igate the adve r se impacts of  A l ternat ives 1 and 2 on land use . It should 
also be noted tha t under Alternative 2 ,  2 0  acres in the southwest por t ion of 
the Vi tro s i te w i l l  be ava i lable for development . To the extent that 
development con s i sten t with the CVWRF ' s approved Ma ster Pl an i s  under taken , i t  
w i l l  b e  poss i ble to par t i a l ly mit igate the adverse impac ts o f  Alternat ive 2 .  

As s tated before , the impac t on land use of Al ternat ive 3 der ives from 
the loss of  the South Cl ive s i te by the State of Utah a s  r evenue-producing 
land s .  To m i t igate th i s  impact , the DOE might acqu i r e  an ad j acent sec t ion of  
Federal lands and exchange i t  w i th the S tate of  Utah for the sect ion o f  State 
land that con tains the South Cl ive s i te . 

5 . 1 9 . 2  Mi tigat ion of  impacts of  r eleases of  r a d i a t ion 

Planned act ions for mitigat ing exposure of  construc t ion wor k e r s  to 
rad i a t ion dur ing A lternat ives 2 and 3 include dampen ing exposed contam inated 
mater ial  or cover ing i t  with sealants , tarps , and pl a s t ic sheet ing to prevent 
dust blow of f ;  s topping the handl ing of  contaminated ma terials  dur ing per iods 
of  heavy wind ; the prov i s ion on r equest of protec t ive equ ipment such as ma s k s  
to the r emed ial-act ion wor ker s ;  and the u s e  o f  l ids  and plug s e a l s  o n  t h e  r a i l  
car s that car ry the mater ials  i n  Alternative 3 .  Contami nat ion of  the r a i l road 
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bed would be prevented by the wash i ng down of  the r a i l  car s  be for e  they leave 
the construct ion s i tes . Public exposure to r a d i a t ion dur ing the construct ion 
phases would be l imi ted by restr icting access to the pr oject ' s  s i tes . 

I f  Alter native 1 should be implemented , a poss ible act ion that would 
somewha t  m i t i gate expos ure to r ad i a t ion would be the fol low ing : e i ther the 
DOE or the S ta te of Utah might fence the mor e-contamina ted par ts of the 
12 8-acre s ite and suppress dust by wetting down those areas in pe r iods of dry 
weather and heavy wind . Th is action might also include d irect surve i llance of 
the fenced s i te by secur i ty pe r sonne l ,  in orde r  to prevent fur ther r emova l  of  
ta i l ings from the s i te and the concomi tant creation o f  new " v i c i n ity" 
proper t i es . 

5 . 19 . 3  Mi tigat ion of  impacts on wa te r 

Pl anned act ions for mitigating the impacts of  constr uction ac t i v i t i es on 
sur face wa ters dur ing Alte r na t ives 2 and 3 include us ing evapo r a t ion ponds for 
the i solation of  constr uct ion-process water that exceeds the per mi s s ion
to-d ischarge s tandar d s ;  and constr uct ing temporary d ikes  to conta i n  
pote n t i a lly con taminated r uno f f  wate r s  that form dur ing heavy r a ins . 

5 . 1 9 . 4  Mi t igat ion of  impacts on no i se 

The cons t r uct ion-act i v i ty plans for Al ter na t ives 2 and 3 would i nclude 
some means for r educ ing the impacts of no ise whenever and wherever it i s  
necessary . Mu ffler s would b e  used on veh icles and equ ipment ,  and noisy 
ac t i v i t i e s  at the Vitro s i te would be sche duled for daytime hour s .  The haul 
r outes wer e  selected to avo id sens i t ive r eceptor s .  

5 . 1 9 . 5  Mi tigation of impacts on tr anspor tation ne twor k s  

The comme r c i a l  suppl ier s of cover and f i l l  in Alternat ives 2 and 3 would 
be r eq u i r ed to use only those h igh-capac i ty roads tha t  lead to the Vitro s i te 
as descr ibed in Section 5 . 1 2 and to avoid schedules and routes that could 
cause annoyance to the publ ic and conge s t ion of h i gh-use inte r se c t ion s .  I f  
r equ i red , str uctur al ma in tenance o f  the haul route would b e  incorpor ated into 
the project des ign plans . 

In Alte r na t ive 3 ,  the use of the r a i l r oads to transpor t ma ter ials between 
the two s i tes and the cho ice of the South Cl ive s i te are planned ac tion s  
i n tended to m i tigate impacts on transpor ta t ion networ k s . The use of the 
r a i lr oad for transpor t ing the mater ial would avoid the add i t ional conges tion 
o f  heav i ly travel led pub l i c  h ighways tha t  would be caused by a fleet o f  3 5-ton 
capac i ty trucks ( i t would take 77 such truc k s  mak ing two round tr ips per day 
to car ry the 5 4 0 0  tons pe r  day tha t  the r a i lroad would car r y ) . 

5 . 1 9 . 6  Mi tigat ion of impacts from se ismic events 

Vi tro 

Th e results of  a seismic r i sk  s tudy , as descr i bed by Sergen t ,  Ha usk ins 
and Beckwi th ( 19 8 3 ) , at the Vitro s i te are presented i n  Append ix H .  The s tudy 
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concluded that satura ted zones w i th in the t a i l ings and zones of  the nat ive 
soi l s  below the water table are suscepti ble to se i smically i nd uced 
lique fact ion . I f  the Max i mum Cred ible Ear thquake (MCE) wer e  to occur with the 
saturated cond i t ions of the subso i ls and t a i l ings , the s ide slopes of the 
f inal embankment could s l ide . The r emed ial act ion as descr ibed in th i s  
document con ta ins a m i t i g a t ion for the seismica l ly induced l iquefac t ion . As 
explained in Append ix A ,  all  of the tai l ings w i l l  be excavated , and compac ted 
in the emban kment . The movement and mix ing of the ta il ings will  desatur a te 
the mater i a l .  As the ma ter ial i s  replaced i t  will  be compacted in l i f t s  to 
s tab i l i z e  the base of the embankment for the placemen t of the r ema in ing 
ma terial  and the cove r .  The desa turated ta i l ings w i l l  no longer be subject to 
l iquefact ion . Should a ma jor se i smic event occur , l ique fact ion of the 
subso i ls below the embankment is pos s ible . However , the damage to the 
embankment would be r educed to minor sur face crack i ng of a few inches . Any 
damage to the cover pose s  no hazard to the public and could be eas i ly repa i r ed . 

South Cl ive 

At the SOu th Cl ive s i te ,  the potent ial for damage is much less s ince the 
chances of  s e i smically induced l ique fact ion are much less than for the V i t r o  
s i te .  Add i t iona lly , the ta i l ings would b e  dewa tered , mixed , and compac ted 
dur ing placement so as  to reduce the pos s i b i l i tes for w i th i n-embankment 
l iquefact ion to a very low level . An MCE would still probably cause some 
minor cover crack i ng , mos t of wh ich would be sel f-he a l i ng ;  but th i s  damage 
would pose no hazard and would be eas i ly repa i r able . 
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6 PUBLIC AND AGENCY COMMENTS 

Th is chapter d i scusses the comments made by pr ivate c i t i zens and 
gover nment r eviewer s (Federal , state , and loc a l )  on the d r a f t  env i r onmental 
impact sta tement (DE I S )  for r emed i a l  act ions at  the former Vi tro Chem ica l 
Company s i te in South Salt Lake , Utah . 

Comments on the DEI S  wer e  obtai ned f r om the publ ic , c i t i zens groups , and 
government agenc ies dur ing 2 days of  pub l i c  hear ings and a 5 2-day* wr itten
comment pe r iod . The pub l ic mee t ings wer e  held in Tooele and South Salt La ke , 
Utah , on March 2 2  and 2 3 , 1 9 8 3 . A total o f  5 3  pe r sons pr esented o r a l  s tate
men ts on the DEI S . Twenty-s ix letter s ,  some longer than 2 0  pages , wer e  
r ece ived d ur ing the wr i tten-comment pe r iod . Table 6 - 1  l is ts the pe rsons who 
presented o r a l  sta tements at  the pub l i c  hear ings , and Table 6 - 2  l is ts the 
per sons , groups , and agenc ies tha t  subm i tted wr i tten comments . ( These tables 
may be found a t  the end of  Sec t ion 6 ) . 

To put a l l  the comments in an eas i ly access ible form , each o r a l  statement 
( recorded by a cer t i f ied s tenographe r )  and le tter was analyzed in deta i l , and 
comments on spe c i f i c  issues wer e  ident i f ied . A prel iminary outl ine of th i s  
chapter was prepar ed , and each comment was categor ized accor d ing t o  the sub
sect ions of  th i s  outl ine . Notebook s  wer e  prepared i n  wh ich a l l  comments on a 
spec i f ic topic ( e . g . , ground water at  the Vitro s i te ) were brought together in 
one place . Th i s  sys tem a llowed the preparer s of th i s  FEI S  to cons ider a l l  
comments r ece ived o n  a topic wh ile  r ev i s ing the par ts of  the document deal ing 
w i th tha t  top i c . 

To consol id a te the d i scu s s ion of  the voluminous response to the DE I S , the 
comments have been g rouped into 19  maj or topics that cover a l l  the substant ive 
comments r ece ived . Each of  these topics dea ls w i th one or mor e  issues , wh ich 
are l isted in th is chapter as par t of  the d i scuss ions of  the 19  topics . Th i s  
chapter summar i zes  the topics and i ss ues and the r esponses of  the DOE t o  the 
comments . Where the r esponses requ i red changes in the tex t  of the DE IS , they 
appear  in the ma in text of th i s  FE I S .  For example , the State of  Utah d i s
agr eed w i th the cos t e s t imates presented in the DEI S .  I n respond ing to th i s  
comment , the DOE has me t with the s tate to compar e  deta i l s  of  i t s  cos t est i
ma tes w i th those of the s tate and has changed its est ima te s to those presented 
in Tab le 1-3 and Append i x  A .  Finally , a twen t i e th section was added to 
include those comments that d i d  not d i rec tly commen t  on the DE I S ,  but wh ich 
should be acknowledged and , in some ins tances , responded to . 

Sec tions 6 . 1 through 6 . 5  d iscuss the legal bas i s  o f  the proposed r emed i a l  
act ion and the cho ice of  a lternatives . Sect ions 6 . 6  through 6 . 1 0  d i scuss 
s i tes (Vi tro and South C l ive ) , var ious ma tters r e lated to the eng i neer ing 
des igns of the alte r n a t ives , and the d ir ect and ind i r ect costs  of  the a l tern
at ives , includ i ng the r equests for a more thorough economic ana lys i s  o f  the 
proj ect . 

*The EPA not i ce of ava i l ab i l i ty o f  the DEI S  was publ i shed i n  the Fede r a l  
Reg i ster on Febr uary 1 8 ,  1 9 8 3  ( Vol . 4 8 ,  p. 2 7 9 4 - 2 7 9 6 ) .  Th i s  no t ice a llowed a 
5 2-d ay comment per iod , thr ough Apr i l  1 1 , 1 9 8 3 . Howeve r ,  a l l  wr i tten commen ts 
rece ived by the DOE wer e  cons idered in th i s  f inal env i r onmenta l impact 
s tatement ( FE I S ) . 
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Sect ions 6 . 11 through 6 . 15 di scuss comments on the noneconom ic impacts of 
the al ternat ives : the r ad iolog ical and nonr ad iolog ical impac ts of  rout ine 
por t ions of the r emed i a l  act ions and of the acc idents th at may occur , a s  wel l  
a s  comments on l and u s e  and psycholog ical impacts . Sect ions 6 . 16 through 6 . 1 8 
d iscuss mon itor ing dur ing and a f ter the reme d i a l  ac t ion , m i tigat ion of 
impac ts , and archaeology . Sect ion 6 . 19 d iscusses those comments wh ich a r e  
e d i tor ial  in natur e . 

F i na lly , Sect ion 6 . 2 0 d i scusses the comments th at dea l t  w i th topics 
cons idered to be outside the scope o f  th is FE I S .  

Table 6 - 3  a t  the end o f  Sect ion 6 prov ides an extens ive set of 
cross-re ferences be tween the substantive i ssues and the lette r s  and oral  
statements prov id ing comments . 

S ec t ion 6 . 2 1 of  th is FEIS  reproduces in full the wr i tten comments 
rece ived on the DE I S .  Tr ansc r ipts o f  the public hear ing , are ava i lable for 
inspect iory a t  each of the publ ic reading rooms and l i brar ies l i s ted at  the 
beg inn ing of  Sect ion 6 . 21 .  

6 . 1  COMPLIANCE WITH NEPA 

The compl iance o f  the Vi tro DE I S  w i th the Na t ional Env ir onmental Pol icy 
Ac t (NEPA ) and w i th the Counc i l  on Env ironmental Qu a l i ty (CEQ) Reg ulations for 
Implemen t ing the Procedural Prov i s ions of  the NEPA was commented on i n  5 
lette r s  and 3 oral statements . The commen ts are summar i zed below . A response 
to each i ssue is a lso prov ided . 

1 .  Commen t .  
Th e DEIS does not comply w i th NEPA or the CEQ Reg ulations because i t  does 
not adequately addr ess cer ta in economic impac ts of the r emed i a l  a c t ion . 
( 1 5 , 1 6 ,  2 3 ,  2 0 7 ,  2 0 9 , 21 2 ,  21 3 )  

o The Gover nor of  Utah , the Centr al  Va lley Wa ter Reclama tion Fac il i ty 
Board , the ir economi st , and a Salt Lake County comm i s s ioner s a id that 
the DEI S  has gros s ly unde r emphas i z ed the ind ir ect and long-term costs  
of  stab i l i z a t ion in place . 

o They a lso asser ted more gener a l ly that the econom ic analys i s  of  the 
pro j ect is not adequa te . 

Response . 
S ince the DEI S  was pub l i shed in Febr uary 1983 , the DOE has made a fur ther 
analys i s  of the costs and economic impl ica t ions of a l ter natives 2 and 3 
in order to better und e r s tand and comment on the state ' s  and boa rd ' s  
analyses . The several sets o f  analyses are compared and d iscussed in 
Sect ion 6 . 10 below , and appropr iate changes have been made in Sect ions 
5 . 9 and 5 . 1 1  and Append ix E of th is FE I S . 
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2 .  Comment . 
A DEI S  should not be used to r ationa l i z e  or suppor t a dec i s ion alr eady 
mad e  by an agency r equired to complete a NEPA document . A DEI S  should 
s ta te a prefer r ed a lternative if one e x i s ts . It appeared to a number of 
commentors , includ ing the Gover nor and a Salt Lake County commiss ioner , 
that the DEIS  impl i c i tly suppor ted stab i l i z a t ion in place at  the Vi tro 
s i te .  ( 16 , 2 3 ,  2 0 9 )  

Response . 
At  the r eques t  of  the s ta te , the DOE d i d  not iden t i fy a prefer r ed 
a l ternat ive in the DE I S .  S i nce then , the Sec r e tary of  Energy has agreed 
w i th the sta te tha t  r e loca t ion is pr e f e r able and th is has been ide n t i f ied 
as the pr e fe r r ed a l terna t ive in th is FE I S .  

3 .  Commen t .  
Th e DEIS  ind icates that add i t ional ground-water data are be i ng acqu i r ed . 
I t  also s ays tha t  the design for s tab i l i z a t ion in place may change as the 
result of these data and/or the fact th at the f inal EPA s tandards are not 
as s tr ict  as the proposed EPA s tandar d s .  NEPA r egula t ions ( 4 0  CFR 
1 5 0 2 . 9 ) r equ i r e  the pr epar at ion of s upplements w i th i n  dr afts or f inal 
env i r onmen tal impact s ta tements i f  " there are s ig n i f icant new 
c ir cums tances or informa t ion re levant to env i r onmental conce rns and 
bear ing on the proposed action or its impacts . "  I t  may be tha t  a new or 
supplementa l draft  i s  in order with subsequent oppor tun i ty for pub l i c  
r ev iew and comment .  ( 2 3 , 110 , 2 1 3 )  

Response .  
Add it ional gr ound-wa te r stud ies  have been completed s ince the DEIS  was 
i s s ued and h ave been made ava i lable to s tate and local o f f ic ials , the 
NRC , and the EPA . It is the DOE ' s  dec i s ion , w i th wh ich the state has 
expressed agr eemen t tha t  these data do not contr ibute s ig n i f icant new 
i n forma tion and therefore do not war r ant a supplemen t to th e DEI S .  These 
s tud i es are included i n  Sec tions 4 . 6 . 2  and 5 . 4 ,  and Append i x  D of  th i s  
FE I S .  

6 . 2 EPA AND OTHER REGULATIONS 

Comments on var ious regulatory aspects of the V i tro r emedial  a c t ion s wer e 
r ece ived i n  6 lette r s  and 6 or al  statemen ts . These commen ts are summar i zed 
below and a r e s ponse to each issue is prov ided . 

1 .  Commen t .  
Th e Sier r a  C l ub , other publ ic inte r e s t  gr oups , and the Sta te o f  Co lor ado 
have entered a s u i t  in Feder a l  Cour t in Denver asser t ing that the EPA 
r eg u l a t ions the DOE is wor k ing unde r a r e  inadequa te . The S i er r a  Club ' s  
representa t ive s a id that i f  mor e  adequa te regulat ions wer e  in force , only 
mov ing to South Cl ive would be acceptab le . Th us if the ta i l ings are 
s tab i l ized in place , the DOE may be forced to come bac k and d i g  the 
ta i l ings up aga in . ( 5 1 )  
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Response .  
The DOE i s  awar e o f  sever a l  suits  f i led aga inst the EPA , and a lthough i t  
i s  not a de fendant , i t  i s  following them c losely because o f  the ir  poten
t i a l  affect on the UMTRA project . Howeve r ,  the DOE must proceed w i th the 
pro j ect on the bas i s  o f  the f i na l EPA s tandards ( i ssued January 5 ,  
1 9 8 3 ) . These have been issued i n  f i na l for m ,  and the Ur anium Mi l l  
Ta i l ings Rad iation Control Ac t of  1 9 7 8  ( UMTRCA , PL9 5-6 0 4 )  estab l i shes a 
dead l ine of  Mar ch 1 9 9 0  for completing the pro j ec t .  In any event , the 
DOE ' s  pr e fer red alternative iden t i f ied in this FEI S is to move the Vi tro 
ta i l ings to the South Cl ive s i te .  

2 .  Comment .  
The Ce ntr a l  Va l ley ' s  economist and two pr ivate c i t i zens s a id tha t the EPA 
regulations are cer tainly neces sary , but they impl ied that they may no t 
be suffic ient to pr otect the pub l ic hea lth . ( 1 6 ,  2 4 ,  3 9 )  

Response . 
The UMTRCA d i r ects the DOE only to per form r emed i a l  ac tions tha t  w i l l  
leave the ta i l ings in  a cond i t ion tha t w i l l  conform to the EPA stan
dards . It puts the NRC in the role of j udg i ng whether the ac t ions do i n  
fact con form .  The DO E  i s  no t author ized to spend gover nment funds to 
exceed these standar ds . 

The EPA s tandards themselves have been the subject of  an  E I S , and by the 
t i er ing pr inciple ( 4 0  CFR 1 5 0 2 . 2 0 )  they need not be addr essed aga in i n  
th i s  FEIS . 

3 .  Comment . 
The CVWRF Boar d ' s  gener a l  manager sa id that the Nuclear Regulatory 
Commiss ion r egula tions for low-level waste ( 1 0  CFR 6 1 )  are appl icable . 
These regulations requ i r e : 1 )  a de s ign that w i l l  pr ov ide for long- t e r m  
i solat ion avo id ing the need for cont inu ing act ive ma intenance , 2 )  a 
b u f fer zone about the waste (he said of 3 0  mete r s  width ) , and 3 )  that 
was tes no t be in contac t with s tand ing wa ter at  i ts h ighe s t  seasonal 
f luctuat ion . ( 1 5 )  

Response . 
The NRC regulat ions for the land d i sposal of low-level r ad ioact ive was te 
( 1 0  CFR 6 1 )  do no t apply to the UMTRA projec t .  The de f i n i t ion o f  
low-l evel rad ioactive waste spec i f ica l ly excludes uran ium o r  thor i um 
ta i l ings ( 1 0  CFR 6 1 . 2 ) . 

4 .  Commen t .  
Th ere wer e  a var iety o f  comments relat ive to whether the a lter na t i ves , 
espec i a l ly stab i l iza tion in  place , a dher e to the EPA s tandards . 

o Comment a 
The c r i t ics refer r ed to th e sta tements in the standards that s ay that 
" j udgments on the poss ib le need for r emed i a l  or  protect ive act ions 
for ground-water aqu i fer s shou ld be gu ided by r elevant cons ider a t ions 
descr ibed in EPA ' s  Hazardous was te Management System ( 4 7  FR 3 2 2 7 4 , 
July 2 6 ,  1 9 8 2 )  and by r e levant State and Feder a l  wa ter Qu a l i ty 
Cr iter ia for anticipated or exist ing useS of  water over the per iod o f  
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stab i l i za t ion . "  
o f  r equ i r emen ts 
20 4 ,  2 0 9 ,  2 1 2 )  

o Response a 

Th i s  may in fact const i tu te a mor e  r estr ictive s e t  
than the ones the EPA proposed i n i t i a l ly .  ( 1 8 ,  2 0 2 , 

Th e DOE agrees tha t  the statemen ts in the f i n a l  EPA standards 
referred to by the cr i t ics could in some cases prove to be mor e 
restr ict ive than the numer ica l standards appear ing in the proposed 
vers ion o f  the s tandards . 

o Comment b 
The For ewar d  to the DE IS  says that the des igns finally adopted can be 
expec ted to be d i f ferent because the f i na l  EPA s tandards are somewhat 
less str ingent than the (previous ly)  pr oposed s tandar d s . Th i s  
sta tement was d i stur b ing , espec ially s i nce i t  i s  not true a s  r egar d s  
g round-wa ter pr otec tion . ( 1 8 ,  2 0 2 )  

o Response b 
I t  i s  agr eed that the statement in the For eword to the DEI S ,  "Because 
the f inal EPA Standa r d s  are somewhat less str i ngent than the proposed 
s tandar ds , a l l  of the action alternatives • • •  will  sat i s fy 
f i nal  s tandar ds , " could prove to be log ically false because o f  the 
new gr ound-wa ter protection guidel ines in the final EPA standards . 
The or i g inal thought beh ind th is s ta tement focused on the les s 
s tr ingen t , r adon-protec t i on guidel ines wh ich ce r ta inly war rant 
changes in the design o f  cove r s  and the r equ i rements on remova l  of 
s o i l  from open land s . 

I n  th i s  FE I S ,  the analyses and designs have been mod i f ied to comply 
w i th the f inal EPA S tandar ds . Add i t ional g r ound-water studies ( f ield 
s tud i e s , contami nant transpor t ,  and mod e l i ng )  and cover design 
stud ies  ( erosion , i n f i l tr a tion , and radon a ttenuat ion mod e l ing ) have 
been conducted and the des igns for Alte r na t ives 2 and 3 mod i f ied 
accor d i ngly . 

o Comment c 
There was conce r n  lest the DOE "back away f r om the guidel ines" by 
tak ing advantage o f  the prov i s ion in the EPA s tandards for 
except ional c i rcumstances . ( 1 8 ,  20 2 )  

o Response c 
I t  i s  a s s umed that the comments in r e fe r r ing to the "prov i s ion in the 
EPA S tandards for except iona l c i rcumstance s "  mean t the Sect ions 
1 9 2 . 2 2 ,  Supplementa l Standard s , and 19 2 . 2 1 ,  Cr i ter i a  for Applyi ng 
Supplemental S tandards , in the f i nal  EPA standards . The EPA cr i ter i a  
f or apply i ng supplemental standards clearly pr eclude application o f  
any but the regu lar s tandards (Subpa r t s  A o r  B )  to reme d i a l  act ions 
at h igh-pr ior i ty , for mer process ing s i tes such as the Vi tro s i te (FR 
4 8 ,  No . 3 ,  pg .  6 0 5 , s ummary) .  
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o Comment d 
The Governor said , "Ma j or por t ions of  the f i nal EPA standar d s  a r e  not 
addres sed , nor is Cong r e s s ional intent noted . The Uranium Mill 
Ta i l ings Rad iation Control Act ref lects ( i n Sect ion 2 0 6 )  Cong res
s ional des ire that EPA ' s  standards be cons i s tent , to the max imum 
extent practicable , w i th the Sol id was te D isposal Ac t . " ( 2 0 9 )  

o Response d 
A d i scuss ion of  the f i nal EPA standa rds , and the DOE ' s  interpreta t ion 
of those s tandards , inc l ud i ng the ir  con s i s tency w i th Congr es s ional 
intent ,  is conta i ned i n  Sec t i on 3 . 1 . 1  of th i s  FE I S .  Th e a lter natives 
d escr ibed in Append ix A and el sewhere have been developed to comply 
w i th all of  the prov i s ions of  the final standa r d s . 

o Comment e 
The EPA was quoted to the effec t  tha t  an "opt imi zed cost-benef i t  
r a ther than a ' least cost ' a l ternat ive • • •  provides much g r eater 
protect ion of  hea lth a t  only a s l ight incr ease ( ( in cos t ) ) . " The DOE 
should do l i kew i se . ( 2 0 7 )  

o Response e 
Ag reed . 

o Comment f 
Th e EPA was also quoted to the e f fec t tha t " the s i ngle most impor tant 
goal of control ( ( i s ) ) e f fec t ive i sola t ion and stab i l i z a t ion of 
ta i l ings for as long a per iod o f  t i me as i s  reasonably feas ible . "  
The DOE would have g reat d i f f iculty cer ti fy ing the r equi red 
longev i ty .  ( 2 0 7 )  

o Response f 
The DOE bel i eves tha t  the EPA ' s  " • • •  s ing le most impor tant goa l  of  
control • • •  " i s  ach ievable w i th e i ther o f  the act ion a lter nat ives 
in the FEI S ;  otherwise , these a l ternat ives would not have been 
cons ider ed . The imp lement ing agencies  must provide " r easonable 
assur ance " that the prov i s ions of  Subpar ts A and B of  the f inal  EPA 
s tandards a r e  s a t i s f ied by the d i sposal scheme that i s  f i nally 
imp lemented . 

o Comment g 
Th ere i s  no men tion of RCM in the docume n t .  "Utah i s  adamant tha t  
RCM r equ i r ements b e  c a r e f u l ly cons idered • • •  " ( 21 2 )  

o Response g 
Except for ground-water protec t i on , the Re source Conservat ion 
Recovery Act ( RCM) of 1 9 7 7  does not apply to the UMTM proj ec t .  

o Comment h 
The Pu blic He a lth Service of  the U . S .  Depar tment of  He a l th a nd Human 
Serv ices s a id that they thought that e i ther r emed ial  act ion w i l l  meet 
EPA standards . ( 2 1 5 )  
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o Response h 
Ag r eed . 

o Comment i 
Act ive controls cannot be counted on to ensure the longevi ty c a l led 
for in the EPA standa r d s . ( 1 1 0 , 2 0 7 )  

o Response i 
Agreed . Ne i ther act ion alternat ive would r equ ir e  an act ive 
maintenance prog ram to ensure their longevi ty . 

6 . 3 NRC AND STATE CONCURRENCE 

A number of pe r sons ( in 5 wr i tten and 2 oral  statement s )  dealt w i th the 
need for state concur r ence in any r emed i al act ion taken on the South Salt La ke 
ta i l ings p i le . There were no commen ts on the process of  conc u r r ence by the 
NRC . 

Comment . 

o The Gover nor and oth e r s  poi n ted out that the UMTRCA a n t i c ipates a 
mutu a l ly s a t i s factory and acceptable course of  act ion w i th r espect to 
the Vi tro ta i l i ngs . The impl i c i t  prefer ence seen i n  the DEI S  for 
stab i l i z a t ion in place is not such a mutua l l y  sati s factory resol u t ion 
o f  the problem . ( 1 ,  1 7 ,  1 0 9 , 2 0 9 , 21 1 ,  21 3 )  

o Go i ng f u r the r ,  the s tate s a i d  i t  would not " unde r take respon s i b i l ity 
for actual  acqu i s i t ion o f "  the Vi tro prope r ty ,  i f  stab i l i za t ion in 
place were the a l ternat ive dec ided upon . ( 2 0 9 ,  21 2 )  

Response .  
These i ssues are beyond the scope of th i s  E I S , whose funct ion i s  r a ther 
to set for th the env i ronmental consequences of the several alternat ives 
for the r emed i a t ion of the Vi tro ta i l i ngs problem a s  one of  seve r a l  bases 
for the dec i s ion among them . These i s s ues a r e  d i scussed fur ther in 
Sec t ion 6 . 2 0 .  

6 . 4 SCHEDULE 

A number of per sons ( in 4 wr i tten and 9 oral  statemen t s )  c r i t i c i zed the 
r ate at  wh ich prog ress is be ing made towar d s  actual phys ical r emed i a l  act ion 
on the Vi tro ta i l i ng s .  

1 .  Comment .  
The gener a l  tenor of these c r i t i c i sms was tha t  ther e i s  too l i ttle 
prog ress  be ing made towar d s  actually " mov ing d i r t . " People u sed such 
phr ases a s ,  "haven ' t  we stud i ed th i s  enough ? "  and " cyc le o f  i nd ec i s ion . "  
Cong r e s sman Mar r iott i s  " ex t r emely upset with the length o f  t ime that has 
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e lapsed « s ince PL9 5 - 6 0 4  wa s passed» . "  The gover nor stated tha t  " The 
r elocat ion of  these ta i l ing s mus t  beg i n  th i s  year . "  ( 1 , 17 ,  2 8 ,  3 4 ,  3 6 ,  
4 1 , 4 7 ,  4 8 ,  1 0 5 ,  1 0 9 ,  20 6 ,  2 0 9 )  

Response . 
Th e UMTRA Pro j ec t  mus t  be conducted accord ing to the prov i s ions of  i t s  
enab l ing leg i sl a t i on ,  UMTRCA , and other broadly app l icable laws , such a s  
the Nat ional Env i r onmental Po l icy Act of  1 9 6 9 , a s  amended . These laws i n  
ef fect dete rmine the UMTRA Project ' s  schedule f o r  conduc t ing reme d i a l  
act ions b y  r equ ir ing an unusual deg ree of  coordinat ion and agreement 
between the d i f ferent Federal agencies invo lved in the proj ect , and a l so 
between the DOE and the a ffec ted s ta te s  or tr i bes . The DOE bel ieves that 
it  has made an earnest e f fort  to coord inate its UMTRA Proj ec t tas k s  w i th 
the EPA and NRC , and to obtain agreement w i th a f fected state s , i n  
par t ic u lar the State of  U ta h .  I ndeed , the Vitro s i te in South Salt La k e  
h a s  r ece ived spe c i a l  attention because of  i ts locat ion i n  a h igh ly 
populated area : remed iat ion of  v ic in i ty prope r t ie s  was begun i n  1 9 8 1  a s  
soon a s  EPA ' s  inte r im standards wer e  promulgated ; conc u r r ence o f  Utah in 
spec i f ic proposals  for cleanup of the Vi tro s i te was sought by the DOE in 
numerous d r a fts of  the Reme d i a l  Act ion Concept Pa pe r that wer e  subm i t ted 
to the State in 1 9 81-19 8 2 ; and-- in spite of the extra expense--the NEPA 
process lead ing to th i s  E I S  was i n i t i ated ear ly , before r ece iving State 
agr eement on a proposed act ion , i n  order to mor e  f u l ly deve lop the i ssues 
on wh ich ag r eement wou ld depend . Based upon th i s  h i s tory and assum ing 
s a t i s factory complet ion of the NEPA proce ss , the proposed r emed ial  act ion 
is scheduled to beg in upon complet ion of  the f i na l  d e s i gn by the State of 
Utah.  

2 .  Comment . 
An owner of  a bus iness at  the southwes t  edg e o f  the Vi tro p i le s a id he 
needs to k now what the DOE is going to do w i th h i s  prope r ty . He cannot 
sell  i t ,  and the contaminat ion in it prevents f u l l  use of the prope r ty .  
( 2 9 )  

Response . 
Th e design for Alternat ive 2 ,  s tab i l i z a t ion in place , i n  th i s  FEI S  
d i f fe r s  f r om the A l ternat ive-2 design i n  the DEI S i n  that the 5 . 4-ac r e  
industr i a l  str ip on the sou thwes t  corner o f  the Vi tro s i te would not be 
par t  of the stabi l i za t ion a r e a .  In  other words , prope r t ies  in the 
5 . 4-acre str ip would not be a f fec ted by the act ions in th i s  FEI S ;  
howeve r ,  they m ight b e  a f fec ted by the act ions proposed for cleanup o f  
vic i n i ty proper t i e s . Th us , n e i ther in that alternat ive nor i n  
alternat ive 3 ,  removal t o  South Cl ive , would t h i s  bus i ness b e  condemned 
or have to move . Reg a r d less , in e i ther case , i t  is a v ic in i ty prope r ty .  
The owner o f  the property in que s t ion should cons u l t  w i th the Utah 
Depar tment of  He a l th concern ing the e f fect on h i s  land and business of 
be ing a vic i n i ty prope r ty .  
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6 . 5 ALTERNATIVE S  

Many comments ( in 5 wr itten and 1 4  o r a l  statements)  were made o n  the 
alternat ives analy zed in the DEI S .  These covered a number of i s sues a s  
iden t i f ied be low . The DOE ' s  response t o  e ach of  these comments fol lows the 
desc r ipt ion of tha t i s s ue .  Suggest ions for a lter n a t ive des igns a r e  d i scussed 
i n  Sec t ion 6 . 9 ,  Comment 8 .  

1 .  Comment .  
Almos t eve ryone who wrote o r  spoke had h i s or her opi n ion about wha t  
should b e  the prefer red a lte r n a t ive . Few we re neutr a l . Almos t 
i nvar iably Tooe le Co unty res idents wan ted the t a i l ings l e f t  whe r e  they 
are and S a l t  Lake County r e s idents wan ted the t a i l ings moved away . The 
Governor of Utah , the CVWRF Boa r d , and many loca l  boa rds and agenc ies in 
the val l ey are for mov ing the ta i l ing s .  Tooel e  County boards and 
agenc ies  prefer them to be left in place , or at least not moved to the 
South Cl ive s ite . 

Response . 
Th e DOE does care about loc a l  pre ference s among a l te r n a t ives . Th ese do 
not ,  howeve r ,  change the techn ical facts tha t cons t i tute one set of 
i nputs to i ts cho ice . Rathe r , these preferences are a l l - impo r tant in 
form ing the pol i t ical input to its cho ice , have been con s idered in 
select i ng the s ta ted prefer ence for r emoval i n  th i s  FE I S ,  and w i l l  be 
r e f lected in the f inal r ecord of  dec i s ion on wha t to do about the Vi tro 
ta i l i ngs . Pe r sonal prefer ences are d i scussed fur ther in Sect ion 6 . 2 0 . 1 .  

2 .  Comment.  
The State of  Utah said  tha t the DOE has vac i l l ated in i t s  pre ference 
among the a l terna t i ve s .  E arly talk ( and the CVWRF Board had und e r s tood 
th i s  talk to be a prom i s e )  was in terms of mov i ng the ta i l ing s , and the 
1 9 81 Remed ial Act ion Concept Paper ( RACP ) exp r e s sed this  op in ion ; how
eve r , the 1 9 8 2  RACP proposed stab i l i z ing the ta i l i ng s  in place . Th e DEI S  
expresses no pre ference .  The e a r ly talk was purely i n  terms o f  what wa s 
needed for the health and s a fe ty o f  the people o f  Salt La ke Co unty; only 
in 1 9 8 2  was cost brought up as an impo r t ant f acto r . ( 1 ,  1 8 ,  21 , 3 8 ,  4 8 ,  
1 0 7 , 2 0 9 , 21 1 ,  21 2 )  

Response . 
There i s  mer i t  in th i s  comment .  The f i r s t  d r a f t  of  the Reme d i a l  Act ion 
Concept Paper ( RACP) for the Vi tro s i te s a id , " • • •  it appear s tha t 
Opt ion 2B , D i sposal  in the F i r s t  Al ter n a te Ar ea , i s  the economically and 
environmenta lly preferable ac t ion . " Howeve r ,  even then , that expr ess ion 
was qua l i f ied by the sta te- ment : "Th is ( proposal of an act ion) does not 
imply a f i nal selection of that opt ion or less study or con s id e r a t ion o f  
o ther opt ions . "  There wer e  few data o r  stud ies  a t  that t ime that could 
techn ically support a de f i n i te preference for a stab i l i z a t ion i n  place 
a lter nat ive and--unt i l  fur the r study might j us t i fy a chang e--the DOE made 
a tentat ive expr e s s ion of  p r e ference for alternat ive s  i nvo lv ing trans fer 
o f  the wastes to a new locat i on .  
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Studies to determine feas i b i l i ty of  s ta b i l i za t ion i n  place were beg un i n  
e a r ly 1 9 8 2 . As the in format ion developed in  these s tud ies became ava i l 
abl e ,  i t  became c lear that stab i l i z a t ion in  place would be techn ically 
fea s i ble , could be accompl i shed in a way tha t  would mee t  the proposed EPA 
standa rds , and wou ld cost less than a l te r na t ives involving t ranspor t to 
new s i tes recommended by the state . The new in format ion caused the DOE 
to sh i ft i t s  p r e fe r ences , as expressed in the nex t-to-last d r a f t  of the 
RACP , to the stab i l i z a t ion in place opt ion . A t  th i s  po i n t , the S t a te of  
Utah obj ected to any exp r e s s ion of  prefer ence and sugges ted that the 
fol lowing language be inser ted in the f in a l  d r a f t  of  the RACP : 

"A  proposed opt ion for the Vitro s i te r eme d i a l  act ions has not 
been selec ted by the coope r a t i ng par t i e s , the DOE and the State 
o f  Uta h .  Accord ingly , Opt ions 2 and 3 will  be g iven equal d epth 
of study in the d r a f t  environmental impac t s ta t ement ( DE I S) 
cove r ing the proposed r emedial  act ion s .  The i n forma t ion sup
pl ied in  the DEI S  plus add i t ional d a ta and analyses to be 
publi shed in  1 9 8 2  will be used by the coope r a t ing par t i e s  to 
r each agreement on the proposed cour se of act ion in the f inal 
EI S .  I mpor tant con s i d e r at ions in dec id ing upon a proposed 
opt ion will  be : whe ther the opt ions mee t the EPA stand a rd s , the 
degree to wh ich each opt ion p rotects  the env i ronment and r ed uces 
hea l th r isks , the  r ela t ive cost-bene f i t  r a t ios of th e opt ions , 
and the impac ts of  each opt ion on land use , soc i a l  f ac tor s , and 
the phys ical env i r onment ( DOE , 1 9 8 2a ) . "  

The DEI S  d id not iden t i fy a prefer red a l ternat ive . Th i s  FEI S does 
iden t i fy a prefer r ed alternat ive : the r emoval of  the Vi tro t a i l ings 
to South Clive .  

3 .  Comment . 
The r e  wer e  some comments to the e f fect that the s i te selec t i on and 
alterna t ive select ion process omi t ted al ternat ive s i tes that should 
h ave been examined . 

The Depar tmen t  of the Inter ior and others sugges ted look i ng i n to the 
pos s i b i l i ty of d ispos ing of  the t a i l ings at e x i s t ing mine wast e  
dumps , other pos s ible s i tes inc lud i ng Moab and Mon t icello , and 
" tak ing them back to where they carne f rom . " ( 3 ,  4 ,  1 1 , 1 3 ,  4 1 ,  4 2 ,  
4 7 ,  5 0 ,  1 0 2 ,  2 0 3 ) 

Response . 
Pr ior to in i t ia t ion of  th i s  FEI S ,  the DOE inve s t igated the 
feas i b i l ity of d i spos ing of the t a i l ings at 1 5  s i tes  ( includ i n g  
those descr ibed in  Append ixes B and C and t h e  referenced m i n e  was te 
dump ) . The DOE inve s t i g a t ion ranked the s u i t ab i l i ty of each s it e  
based upon geolog ical , hydrolog ica l ,  ecolog ical , a n d  economic 
facto r s . The three eastern s i tes were r anked 1 through 3 ;  the was t e  
dump was ranked four teenth . Relocat ing the t a i l ings t o  Moab , 
Mon t icello , or r e t u r n i ng the t a i l ings to the uran ium-ore mines would 
be unr easonable alternat ives for the same r easons a s  those g i ven in 
Append ix C .  
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4 .  Comment . 
Seve r a l  sets o f  comments included some d i scuss ion o f  r eprocess ing as  
an a lternat ive . 

o Comment a 
Th e Depar tment of  the In ter ior poin ted ou t that the s tud ies  
r epor ted in the DEIS  cons i dered reprocess ing the ta i l i ng s  at a 
new process plant .  The cornrnenter thought tha t other process ing 
opt ions should be examined , such as in an ex i s t ing uranium mi l l .  
( 2 0 3 ) 

o Response a 
Reproce s s i ng the Vi tro ta i l ing s at an ex i s t i ng uran i um m i l l  
wou ld not b e  economically prac t icable . The ta i l i ng s  wou ld have 
to be sh ipped to the nea r e s t  m i l l  in easte r n  U tah at a cost i n  
excess of  the $ 2 0  m i l l ion in mar ketable value of the U 30a , 
V20 5 ' and Mo that could be ex tracted f rom the ta i l ing s , and 
o f  wh i ch the Feder a l  government wou ld r ece ive only a par t  to 
o f fset i ts cost s .  A f ter r ep rocess ing , the r e s idues would s t i l l  
b e  the respon s i b i l i ty of  the DOE s ince mos t o f  the r ad ioac tive 
e lements wou ld rema in ;  these r e s idues would have to be 
s tab i l i zed at a new s i te in a manner tha t  meets EPA s tandards 
w i th i n  the t i me l im i ts set by PL9 5-6 0 4 .  

o Comment b 
An eng ineer in pr ivate p rac tice sugges ted that " there are  many 
o ther mar ke table products ( in the ta i l ings be s ides uran ium , 
vanad ium , and molybdenum) tha t  can be concentr a ted f rom the 
ta i l ings . "  He went on to suggest u s ing flotat ion and bacte r i a l  
leach treatment , say i ng tha t a f te r  such proc e s s ing the remain ing 
mate r i al could be left in place . ( 3 5 , 1 0 8 )  

o Response b 
Other than (pos s ibly)  uranium , vanad ium , and molydenum , ther e  
are n o  economic miner als in the Vi tro tail ings that could b e  
extrac ted and mar keted a t  a ne t p ro f i t  u s i ng c u r r ently ava i lable 
technology . Because of  the cur rent ly depressed mar ket , even the 
economic mine r a l s  that r emain in the ta i l ing s , and for wh ich the 
ore was or ig inally mi ned , are not mar ke table at a prof i t .  
Flotation and bac te r i al leache s wou ld not r emove all  the se 
mater i a l s  f rom the ta i l ings . 

o Comment c 
On the othe r hand , a state o f f ic i a l  s a i d  that " r eprocessed 
r e s idue t a i l ings would r emain with a h igh concentrat ion of  
r ad i um and other heavy metals tha t would result  i n  the t a i l ing s  
s t i ll be ing clas s i f ied as  a r ad ioac t ive hazardous waste . "  ( 2 1 1 )  

o Response c 
Ag reed : the ta i l i ng s  r es idues would s t i l l  requ i r e  stab i l i za t i on 
under the prov i s ions of PL9 5-6 0 4 .  
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o Comment d 
A pr ivate c i t i zen fel t tha t a cost e f fec t iveness study should be 
done to f ind out what par t  of  the t a i l ings can be proce ssed to 
concentr ate them so tha t they might be use ful . ( 1 2 )  

o Response d 
Th e DOE bel i eves that such a s tudy has been done ; it  i s  
summar i zed in Sec t ion C . 4 ,  Append ix C ,  of  th i s  FEI S .  A f u l l  
r epor t of  the study ' s  f ind i ngs i s  ava i lable ( DOE 1 9 8 2 b )  • 

o Comment e 
Another pr ivate c it i zen referred to an a r t icle in the 
Proceed ings of the 1 5th Annual Ur a n i um Semina r ,  held i n  
Al buquerque o n  September 2 0-2 3 ,  1 9 8 1 , which descr i bed " a  novel 
approach to ta i l ings d i sposal . "  He d id n ' t  say wha t  th i s  process 
i s  but  said i t  should be looked into . ( 5 ) 

o Response e 
Th e referenced a r t icle was inaccu r ate because the r e f e r enced 
mee t i ng was not held . The " nove l approac h "  cannot be add r e s sed 
wi thou t add i t iona l informat ion . Th e DOE , through i t s  UMTRA 
Pro j ec t ,  has iden t i f ied and reviewed c u r r ently ava i l able method s 
for ta i l ings d i s posal . 

6 . 6 THE GEOLOGIC AND HYDROLOGIC SUITABI LITY OF THE VITRO S I TE .  

There were 1 6  wr i tten s ta tements and 8 oral ones that commented on 
the s u i t ab i l i ty of the Vi tro s i te for sta b i l i za t ion o f  the ta i l i ngs i n  
place . The i s s ues involved wer e  numerou s ;  they a r e  l i s ted below toge ther 
w i th the DOE ' s  r es ponses to each . 

1 .  Comment . 
The data base on wh ich the analyses r ely i s  i nadequa te . In 
par t icula r ,  the hyd rolog ic data are i ncomplete and the new stud i e s  
planned a r e  t oo  short i n  d u r a t ion to show seasonal or cyc l i c  
e f fec ts . S i x  to e ight weeks is " far  too br ief to provide the 
necessary data on seasona l or cyc l i c  changes . " ( 6 ,  1 8 ,  1 9 ,  2 3 ,  3 9 ,  
5 1 , 1 0 7 ,  ll O ,  2 0 2 ,  2 0 4 ,  2 0 9 ,  21 2 )  

Response . 
Th e DOE bel ieves tha t the add i t ional hydrolog ic s tud ies comple ted 
s ince publ ica tion of the DEIS  and desc r ibed in Append ix D of th i s  
FEI S  a r e  suffic ient t o  cha r ac te r i z e  seasonal chang e s . 

2 .  Comment.  
Many pr ivate c i t i zens , the State He a l th Depar tmen t ,  the CVWRF Boar d , 
and other s spoke or wrote a bout g round-wa ter problems . 
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o Comment a 
Gr ound-wa ter con taminat ion i s  probable or i ne v i table , r egard less 
of des ign features intended to ma ke it improbable . The need for 
publ ic use of  deep g round water may , some sa id , eventua l ly 
r everse the present upward g rad ient of  hyd r a u l ic head . ( 1 5 , 1 8 ,  
1 9 , 3 9 , 51 , 1 0 5 , 1 0 6 , 1 0 7 , 110 , 2 0 2 , 20 3 , 2 0 4 , 2 0 6 , 2 0 7 , 2 0 9 ,  
2 1 1 , 2 1 2 )  

o Response a 
Th i s  sub i ss ue i s  addr essed i n  Append ix D ,  and i n  Sec t ion 5 . 4 of 
th i s  FEI S .  

o Comment b 
The Ci ty of South Salt La ke i s  cons i der i ng the use of  a we l l  i n  
the southeast corner of the s i te for general use . Th i s  woul d  
not be pos s i ble i f  the ta i l ings r ema ined a t  the Vi tro s i te .  
( 1 5 ,  2 0 3 ,  2 0 4 )  

o Response b 
I t  i s  agr eed that implementa t i on of  A l ternat ive 2 of  th i s  FE I S  
wou ld prec lude we ll development i n  the loc a t ion indicated by the 
commenter s .  

o Comment c 
what i s  the sou rce of the g ross alpha , Ra- 22 6 ,  Ra- 2 2 8 , and U i n  
the water samples f rom deep we l l s ?  What i s  the source o f  the 
heavy metals in the shal lower wel l s  ( Tables D4 , D5 , D6 ) ?  Ar e 
contami nants present upg r ad ient , as  well a s  downg r a d ient? ( 2 0 3 ,  
2 0 4 ,  2 0 9 ) 

o Response c 
Act i v i t i e s  of g ross alpha , Ra- 2 2 6 ,  Ra- 22 8  and U i n  samples taken 
from deep wells are  background levels and probably are  not 
assoc i ated with the Vi tro mill ta i l i ng s . A c ompar i son of  
samples f r om wells  1 ,  2 ,  and 3 ,  represent ing backg round , 
con f i ned g round water with samples from wel l s  V-AD , V-BD , V-CD , 
V-DD , and V-FD , r epresenting con f ined g r ound water beneath the 
s i te and samples f rom wel l s  4 and 5 ,  r epresenting downg r a d i ent , 
con f i ned g r ound wa ter , suggests that the ta i l ings pile has not 
contr i buted rad ioac t i v i ty to the con f ined g round wa ter . No 
samples f r om mon i tor ing we lls beneath or downg rad ient of the 
p i le showed Ra- 2 2 8 , g ross alpha , or U above backg round leve l s . 
Analyses of samples from two we lls beneath the s i te ,  V-BD and 
V-ED i nd ica ted Ra- 2 2 6  levels above background . A sample f rom 
we l l  V-BD had a Ra- 2 2 6  ac t i v i ty of 9 . 1  pCi /l . A second sample 
f r om the same wel l  meas u r ed activi ty of <l . O  pC i /l . A s ample 
from we l l  V-ED measured Ra- 2 2 6  activ ity of 4 . 5  pCi /l . Th i s  
value i s  wel l  w i th in the r ange o f  background ac t i v i ty g iven 
pos s i ble sampl ing and analytic e r r or s .  
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The area encompass ing the Vitro s i te is u r ban and indus tr ia l .  
There are many potent i a l  sour ces o f  heavy me tals to the shallow 
g r ound-water sys tem . The Vi tro mi l l  ta i l ings pr obab ly 
contr ibute U and Fe and pos s i bly Mo to the shal low g round 
water . Th e source of any other heavy me tals is not known but 
probably is not as soc iated w i th the mill ta i l ings p i le . 

There is upg r ad i ent as well as downg radient contam inat ion of the 
shallow g round wate r . The upgradient contam ination probably i s  
not as soc i a ted w i th the Vi tro m i l l  ta i l ings b u t  assoc i a ted w i th 
other sour ces in the ur ban/ indus tr ial area s ur round ing the Vi tro 
s i te . For example , a sample from upg r ad i ent wel l  6C  showed 
h ighe r  Cl than any samples from any downg r a d i en t  well .  Th is 
wel l  is adj acent to In te r s t a te 15 . The sampl e  was taken in the 
spr ing of  19 8 3 .  I t  i s  l ikely the measured con tamina tion was 
from i n f i l t r a t ion of  s now and r a i n  con ta in ing r oad s a l ts . 

o Cornrnen t d 
The treatment of  contam inant mob i l i ty is i nadequate , as a 
var iety of  env i r onmen ts--a c i d ic , neu tr a l , and basic--are l i kely 
to be encoun ter ed a t  d i fferent locat ions in the sys tem . ( 2 0 3 ,  
2 0 4 )  

o Response d 
Th is is sue has been addressed in Append ix D of this  FEIS .  

o Cornrnen t e 
On the other hand , one pr ivate c i t i zen stated tha t  pollut ion 
from the mill  ta i l ings i s  no t a par t icular ly ser ious problem . 
Heavy usage of the deep ground wa ter would "r ender it  po ll uted 
by sewa ge , f il thy r un-o f f  wat er , road tar extracts and so on . "  
( 1 1 1 )  

o Response e 
Con taminat ion of  the conf ined aqu i fe r  by sewage and u r ban r unof f  
is a n  i s s u e  beyond the scope of  the FE IS . The con taminat ion of  
the con f i ned aqu i fe r  by brack ish wa ter in  the uncon f ined system 
as a r esult  of heavy pumping of the con f ined aqui fer dur ing m i l l  
ope r a t ion is d i scussed in Append ix D of  th is FE IS . 

3 .  Com men t • 

The State He a lth Depar tmen t ,  the EPA , and others wrote or spoke 
about shallow wa ter problems . 

o Commen t a 
The DEIS s ta tes  that " the gr ound- and sur face-water sys tems 
involved do not conta in po table wa ter . "  Th i s  is wrong ; ther e 
a r e  now 4 1  wel l s  w i th in one-ha l f  m i l e  of  the s i te d r awing 
household wa ter from the shal low aqu i fe r . It is only a ma tter 
o f  time be fore the sur face-wa ter system i s  contamina ted . ( 1 , 18 , 
110 , 2 0 2 ,  2 0 3 , 2 0 4 , 2 0 9 , 2 12 )  
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o Response a 
Th i s statement does not appear in the DEI S  w i thout 
qua l i f icat ion . The on-s ite sur face wate r s  are cer t a i n ly not 
potable accord ing to U tah s tandards for dome s t i c  source s of  
wate r ; n e i ther are  the ground water s in the unconf i ne d  aqu i f e r  
a t  2- t o  4 5- ft depths be low the s i te ( see Append ix D ) . 
Regard ing the " 41 wel l s  within one-half m i le of the s i te " :  Data 
on these wel l s  wer e  r eque s ted f rom the Salt  Lake C i ty-County 
He alth Depar tmen t on March 3 1 , 1 9 8 3  ( letter f rom K e l ly M. Pe i l , 
Jacobs/ wes ton Team , to Ci ty-Co unty He a l th Depar tment ) .  The 
Hea lth Depa r tment repl ied that "A search was made of our r ecor d s  
w i th n o  chemical data found o n  any we l l s  i n  that are a .  At  the 
t ime those we lls were d r i l led , no chemical i n format ion was 
requ i r ed in th i s  off ice . "  ( le t te r  f r om Jewe l Snow , Bureau of  
Wa ter Qua l i ty ,  to Ke l ly M .  Pe i l ,  Jacobs/We ston Team , Apr i l  1 9 ,  
1 9 83 . ) A r ev iew o f  U . S .  Geolog ical Survey records ind icated the 
ex i s tence of 2 we l l s , poss i bly w i th i n  one-half m i le of  the Vi tro 
s i te .  Th e  maj or ity o f  the we lls referenced by the s ta te we r e  a t  
depths g reater than 6 0  fee t .  These wel l s  are in the a r tes i an 
aqu i fer , not the shal low aqu i fe r . The two we l l s  i de n t i f ied by 
the USGS are upg r ad ient of , and unaf fected by , the Vi tro s i te . 
Pos s ible effects on we l l s  w i th i n  one-h a l f  m i le o f  the s i te are  
d i scussed i n  Sec t ion 5 . 4 . 2  of  th i s  FEI S . 

o Commen t b 
wate r -table depths are m i s lead i ng , as they are  based on j ust  one 
season ' s  obse rvations . Other wor k  has i nd icated a much broade r 
f luctuat ion in water -table depth . Also , g round-water f l ow i s  
toward the Jor dan River and M i l l  Cree k ;  a strong potential thus 
e x i sts  for migrat ion o f  con taminants f rom the s i te to nea r by 
sur face wate r s . ( 2 0 9 ,  21 2 )  

o Response b 
I t  i s  agreed tha t  fluctua t ions in the water -table depths could 
be wider than those i nd icated by DOE measurements ;  the impor tant 
i tem is the consequence of foreseeable wide f luctuat ions in 
wate r -table depth s ;  some of these consequences are d i scussed in 
Append ix D,  and Sec t ion 5 . 4 . 2  of  th i s  FEI S .  I t  was recog n i zed 
in the DEIS that " g r oundwa ter f low ( in the unconf ined system) i s  
toward the Jor dan River and Mi l l  Cr eek • • • " ,  and that a 
potential  ex i sts for migrat ion of  contam i nants to these wate r 
bod ie s . 

4 .  Comment . 
Th e Vi tro s i te i s  in an iden t i f ied flood d r a i nage bas in w i th known 
general f lood ing f rom nea r by d r a inage cana l s .  The pos s i b i l i ty o f  
d am breaks has not been cons ide red . Pr obable Max imum Flood (PMF ) 
f lows at the s i te would c r ea te an e r os ion hazard . ( 11 0 , 2 1 4 )  

Response . 
These e f fects are add ressed both i n  the DEI S  and i n  this  FEI S  i n  
Subsect ion 5 . 3 . 4 ; s e e  also the response to I ssue 1 in Sect ion 6 . 9 .  
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5 .  Commen t • 

The State He al th Depa r tment , the CVWRF Board , and others doubt the 
a b i l i ty of the under ly ing so i l  to suppor t the ta i l ings e i ther in the 
shor t or the long te rm.  

o Commen t a 
The soi l will  have li ttle bear ing str ength unless it  i s  
precompacted b y  cover ing the s i te w i th a large mound o f  ear th 
for at least thr ee year s .  Otherwise uneven settl ing wi l l  cause 
the l i ner and cover to fai l .  There is also the pos s ib i l ity of 
mud waves ( permanent r idges sur round ing the s i te cau sed by 
under ly ing soil mov ing laterally out from under the p i l e ) , and 
ther e  may be inte r fer ence w i th norma l  ground-water flows in the 
area caus ing unpred icted sur face and subsu r f ace character i s t ics . 
( 1 ,  1 5 ,  2 0 4 , 2 0 6 , 20 7 ,  2 0 9 )  

o Respon se a 
The poten t i a l  doe s ex i s t  for the development of  areal 
settlements ( analyses indicate approx imately 2 inche s )  
immed i a tely adj acent to the stab i l i zed mound . Th us ,  i t  may be 
necessary to of fset the mound a " s a f e "  d is tance from the 
adj acent roadways and cr i t ical ut i l i ty l ines . Th i s  could 
r equire some sl ight mod i f ica t ions to the loca t ion and gener a l  
con f i g u r a t ion o f  the stab i l i zed area a s  is shown o n  Figure A-1 6 
of  the DE IS  and updated in Append ix A of  th i s  FE I S .  However ,  
these mod i f icat ions shou ld have essen t ially no e f fect upon the 
fea s i b i l i ty of the conceptual scheme . 

Analyses to date ind icate that the ma jor i ty of  the settlement 
a ssoc iated w i th the cons truction of  the s tab i l i zed mound would 
occur dur ing the three-year pe r iod pr edicted for the r eq u i r ed 
ear thwork opera t ions .  Thus , " long-term" settlement wh ich could 
a f fect the integ r i ty of any future fac i l i ty should not be a 
problem. 

I t  i s  recogni zed that there are "marg ins of e r ror " or "r i s k s "  
assoc ia ted with these ana lyses and that with add i t ional f i e ld 
and labor a tory analys i s  these "marg ins of er ror " or "r i s k s "  
could b e  reduced . The State o f  Utah has indicated tha t 
d i ffer ent i a l  settlement may indeed be more of a concern than 
indicated by the eng ineer ing analyses included in th is EI S .  I f  
pr eload ing wer e  to be requ i r ed , based upon eng i neer ing analyses 
and cost e s t imates prepared by the s ta te , an add i t ional 3 . 0  
m i l l ion cy of f i ll would be needed for about 2 . 5 year s to 
preload the s i te pr ior to ta i l ings placement ( letter from State 
o f  Utah Depa r tmen t of Tr anspo r ta t ion to the Depar tment of  
Health , December 1 9 , 1 9 8 3 ) . 
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Preload ing would r esult in an incr ease in shor t-term impacts 
beyond those iden t i fied in the EIS.  Increases would occur 
pr imar ily in t r a f f ic , combust ion and par ticulate emiss ions , 
no ise , and so i l  r equ ir ements . Employment ( and economic factor s )  
wou ld be r el a t ively s im i l a r  in magn i tude a lthough impacts wou ld 
occur over a longe r  t ime span . 

o Comment b 
The statement on page A-35 " • •  i f  a l ique fact ion incident wer e  
to occur i n  one o f  the d iscont i nuous so i l  l ayer s l i ttle ev idence 
of l iquefact ion would be apparent and damage to the s i te wou ld 
not be expected " is inaccu r a te . ( 20 9 ,  2 1 4 )  

o Res ponse b 
The quoted s tatement was based upon the results of  pr e l iminary 
f i e ld i nvestigat ions wh ich ind i cated only isolated , d i scon t
inuous zones of  poten t i a l ly l iqu i f i able so ils . Due to the 
min imal topog r aph i c  r el i e f  w i thin the s i te area , it is DOE ' s  
opin ion that the l ique fact ion of these zones would not induce 
any s ign i f icant la ter a l  d i splacements wh ich could have the 
poten t i a l  to damage the subbase or protect ive cover . FU r ther , 
the areal settlement r es u l t ing from the dens i f ica t ion of  these 
zones should be m i n ima l .  

6 . 7  THE GEOLOGIC AND HYDROLOGIC SUITABI LITY OF THE SOUTH CLIVE S I TE 

There wer e 3 wr i tten statements and 5 oral  ones that commented on 
the su ita b i l i ty of  the South C l ive s i te for f i nal  d i spos i t ion of  the 
ta i l ings . The i ssues brought up ar e outl ined below together w i th the 
DOE ' s  r es ponses to these conce r n s . 

1 .  Comment .  
Sever al  per sons , includ i ng a r epr e s enta tive of  Tooele County , s a i d  
that the d a ta base o n  wh ich the ana lys is o f  the s i te was made i s  
inadequa te . No weather data wer e  ta ken at  the s i te ;  instead the 
wea ther was i n fe r r ed from r ecords taken at stat ions many mi les 
away . No th ing i s  k nown about the deep under ly i ng geology . There 
a r e  a number o f  r a nches in the area not ment ioned in the DE I S .  ( 6 ,  
1 1 ,  1 4 ,  2 0 9 )  

Response . 
B e fo r e  ga ther ing the data that suppor t th is FE IS , DOE contracto r s  
reviewed Utah and NRC r equ ir ements tha t are appl icable to a i r  
qua l i ty and meteorology . Th is rev i ew included d i scuss ions with the 
Utah State Health Depar tment B ureau of A i r  Qual i ty and the NRC . The 
Bur eau of A i r  Qua l i ty agreed to the use of ex i s t i ng Sa l t  La k e  C i ty 
meteor olog ical in forma t ion for the V i tro s i te and the use o f  
Wendover A i r  Force Ba se me teorolog i ca l  data fo r the South Cl ive 
s i te . Regard ing the deep , under ly ing geology of  the South Cl ive 
s i te ,  it is k nown that the unconsol ida ted Qua te r nary depos i ts below 
the s i te ar e at leas t 500  feet thic k .  The proper t i es of th is layer 
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alone wou ld thus determine the s u i tab i l ity of  the South Cl ive a r e a  
f o r  uran ium m i l l  t a i l ing s  d i sposal . Reg a r d i ng r anches not ment ioned 
in the DEI S :  the DOE surveys in 1 9 8 0  iden t i f ied no permanent 
r e s idences within 1 5  mi les of  the s ite ; to the DOE ' s  knowledge , no 
new r e s idences have s ince been estab l ished . 

2 .  Comment . 
S eve ral  commenters stated that the s i te i s  hydrolog ically 
unsu i table . The DEI S  says the depth to water var ies  f rom 2 0  to 3 5  
fee t ;  but dur ing the t ime the hear ings wer e  be ing held , water was 
stand ing on the sur face and th i s  happens every year at t h i s  t ime . 
A lso , long-term c l imatic var iat ions , such as have occur r ed i n  the 
last 1 0 0 0  year s ,  might substant ia lly r a ise the water table . ( 6 ,  2 1 4 )  

Response . 
Th e sur f ic ia l  mater ials under ly ing the Sou th Cl ive s i te con s i s t  of  a 
three- to twe lve- foot sur face layer of  sandy to clayey s i lt  over 
l acus tr ine sands and s i lty c lays . Because of the low pe rmeab i l i ty 
of  the sur face mater i a ls , pond ing and the occurr ence of  stand ing 
water seasona l ly are expec ted . The pond i ng i s  due to sur face runo f f  
and is not a sur face representat ion of  the wa ter table . 

As descr i bed in Append ix A to the DE I S ,  and Append ix D of  the FEI S ,  
the depth to the g round water a s  observed i n  both cased mon i tor ing 
wel l s  and in open bor eholes dr i l led d ur ing the geotechnical prog r am 
at the South Cl ive s i te ranged f rom 2 0  feet i n  bor i ng numbe r SC-2 to 
more than 3 0  feet in bor eholes SC- 4 , SC -9 , and SC-I O .  Fluc tuat ions 
in the depth to the water table in all mon i tor ing wells and open 
bor eholes we r e  sma l l , r ang ing from 0 . 3 feet in bor eholes SC-6  and 
SC-13 to 2 . 9  feet in bor ehole SC-l . Boreholes SC-l , SC- 6 , and SC- 1 3  
were mon i tored over n ine , f ive ,  and two months , r espec t ive ly . The 
water levels in these wells  were mon itored by the state o f  U tah i n  
1 98 3  and wer e  found to b e  the same a s  r epor ted i n  the DE I S .  

I t  i s  agr eed tha t long-term c l imatic var i a t ions , a l though 
unpred ictable , migh t cause a subs tan t i a l  r i se in the wa ter table . 
The e f fect of  such a r ise on the stab i l i zed ta i l ings i s  unknown . 

3 .  Comment .  
Th e i nevi table contamina tion o f  the g round wa te r a t  the South Cl ive 
s i te w i l l  a f fect d r ink ing wa ter suppl ies at Tooele , Gr antsv i lle , and 
Clove rdale . ( 4 ) 

Response . 
Th e South Cl ive s i te i s  located in an area of  reg ional g round-water 
d i scharge . As a result , the p r imary d i rec t ion of f low is upwar d  and 
towar d  the playas to the wes t  of  the s i te . Th e potential  for any 
d irect impact on d r ink i ng water s uppl ies at Tooele ,  Gr antsv i lle , or 
Clove rdale i s  extr emely remote . Fur the r ,  analyses of  the 
ground-wa ter samples f rom the mon itor ing we l l s  completed on the 
South Cl ive s i te ind icate that the water does not meet e i ther State 
of  Utah or U . S .  EPA pr imary and secondary d r i n k ing water stand a r d s  
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and i s  not s u i table for dome s t ic use w i thout extens ive treatmen t .  
For instance , tota l  d i sso lved sol id s  concentr a t ions r ange f rom about 
2 0 , 0 0 0  to more than 4 5 , 0 0 0  mg/l compared to the U . S .  EPA secondary 
d r i n k i ng wa ter s tandard o f  500  mg/l . The water i s  very h igh in 
sod i um ,  chlor ide , s u l fate , stron t i um ,  and o ther d i s so lved salt s .  

4 .  Comment . 
A 1 0 0-year flood wou ld wash the ta i l i ng s  away , i f  they are  d i sposed 
of at South Cl ive . The absence of  dry washes i s  not evidence 
against thi s poss i b i l i ty ,  because such washes are f i lled up aga i n  
be tween these extr eme events . ( 12 )  

Response . 
Th i s  s ub i ssue was add ressed in the DEI S  and i s  addressed i n  th i s  
FEI S i n  Subsect ion 5 . 3 . 4  o f  the mai n  tex t .  In s ummary , analy s i s  o f  
a Probable Max imum Flood ( a  storm event far i n  excess o f  a 1 0 0-year 
f lood ) i nd icate that the e ros ion bar r ier w i l l  protect the d i spos a l  
s i te . 

5 .  Commen t .  
A g roup po in ted out that the local hyd r au l ic g radient i s  to the 
nor theast , wh ich may imply that the local sha l low wa ter is no t 
s uppl ied by r echarge at the foot of  the Cedar  Moun tains to the 
eas t .  They infer red f rom th i s  that seepage f rom the s i te , i f  
unchecked , would cause a g round-water mound to form a t  the 
mountains , result i ng in an und e s i r able change in the g round-wa t e r  
f low r eg ime w i th a consequent r i se o f  the wa te r table a t  the s i te . 
( 11 0 )  

Response . 
The cause o f  the nor theaster ly hyd r au l ic g r ad ient i n  the unconf ined 
aqu i fe r  at South C l ive i s  unknown . Howeve r ,  even if the d i sposa l  
s ite were t o  be a 2 00-acre lake instead of  r e lative ly d r y  mate r ials , 
there i s  no poss i b i l i ty that i t  could "cause a g round-water mound to 
form a t  the moun ta ins"  more than 3 m i les away to the nor theast . The 
natural sources of  r echarge o f  the shal low aqu i fe r  would utterly 
domina te the sma l l  contr i but ion f rom s i te seepage i n  determin ing 
changes i n  the g round-wa ter/flow r eg ime .  

6 .  Commen t .  
A U tah s tate geolog i s t  s a id evapotran s i r at ion i s  unl i ke ly w i th the 
water table at a depth of 25 to 35 fee t .  ( 21 4 )  

Response 
The DOE agrees that evapotr anspi r a t ion f rom the water table is not 
l i ke ly .  Howeve r ,  evapotransp i r a t ion is an impor tant process in the 
fate of loc a l  r a i nwate r , some of  wh ich is tr ans p i r ed by the th i n  
cover of  vege tat ion . 
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7 .  Comment . 
An advantage of  the Sou th Cl ive s i te i s  the local ava i labi l i ty of  
cover mater i a l .  ( 11 0 )  

Response . 
Agr eed . 

6 . 8 THE SEI SMI C SUITABI LITY OF THE VITRO AND SOUTH CLIVE S I TES 

There were 6 wr i tten sta tements and 6 oral ones that commented on 
the se i smic s u i tab i l i ty of  the Vi tro s i te for the stabi l i za tion of  the 
ta i l i ngs in place or the South Clive s i te for f inal d ispos i t ion of  the 
ta i l ing s . The issues brought up are  out l ined be low together w i th the 
DOE ' s  responses to these concerns . 

1 .  Comment . 
The se i smic data bases for both the Vi tro and South Cl ive s i tes  are 
inadequate . There have been no ser ious se i smic stud ies . ( 1 , 6 ,  
2 0 6 , 21 2 )  

Response . 
S e i smic analyses have been per formed and the r e s u l ts i nc l ud ed i n  
th i s  FEI S as  Append ix H .  The analyses o f  impacts o f  se i smic events 
in Subsec t ion 5 . 3 . 4  have been ampl i f ied . 

2 . Comment .  
A se ismic event near the Vi tro s i te , probable because o f  the 
nearness of the Wasatch faul t ,  could damage the ta i l ing s  p i le , the 
proposed l iner , and the ground-water reg ime at that s i te . Incr eased 
seepage could then result i n  contaminat ion of  the g round water ; the 
State He a l th Depar tment env i s ions a pos s i ble n d i rect pa thway f r om 
the ta i l ings to the g round wate r . n  ( 1 ,  1 5 ,  2 0 , 2 0 6 ,  2 0 7 ,  2 1 1 )  

Response . 
The issue of  se i smic damage to the ta i l i ngs pi le through s lope 
fai lure i s  addre ssed in Append i x  H ,  and i s  summar i zed in Section 
5 . 3 . 4 of  the tex t .  The DOE agrees tha t l iner sys tem f a i lure could 
occur dur ing extreme se ismic events (Max imum Cre d i ble Ear thquake , 
1 0 0 0 - 2 0 0 0  years  r eturn per iod ) i n  whi ch l ique f icat ion of under lying 
sand lenses would ind uce d i f ferential movement o f  the liner system 
and embankment (a few inches ) . I t  i s  also agreed that extr eme 
se i smic events could change the ground-wa ter reg ime at the s i t e ;  but  
such changes wou ld r esult in ins igni f i cant contaminat ion of  g round 
water f rom the ta i l i ngs p i le because of  the des ign and e x i s t ing 
water qua l i ty .  (See Append ix D . 3 . 2  for water -qual i ty data) . 

3 .  Comment . 
Th e locat ions of  three ear thquakes are  incor rectly g iven .  The 
governor said , nSer ious misc alculat ions r ender the s e i smic analys i s  
i nva l i d . n ( 2 0 9 ,  2 1 4 )  
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Response . 
Th i s  i ssue a r i ses  f rom the fol lowing comment regarding mate r i a l  on 
page 5 8  and i n  Table 4-1 o f  the DEI S :  

The May 2 2 ,  1 9 1 0  ear thquake was probably at about 4 0 ° 4 4 . 9 4 '  
and 1 1 1 ° 5 0 . 9 5 ' ,  we ll south of  Boun t i f u l  and about 5 km f r om 
the Vi tro s i te .  I t  had an est imated mag n i tude o f  5 . 7 .  The 
Novembe r 1 0 ,  1 8 8 4 ,  earthquake was not in Boun t i ful , but near 
the utah-Idaho borde r . The March 2 8 ,  1 9 7 5 , event was at 
Pocatello Val ley , not Poca tello , I daho . Damage r epo r t s  
clear ly ind icate tha t  the December 1 ,  195 8 ,  e a r thquake was 
near Neph i .  The e r rors in pinpo inting the loca t ions of the 
latter thr ee events is a round 1 0 0  k m .  These g ross e r ro r s  
negate the val id ity of  the se i smic r i s k  analy s i s .  

The May 2 2 , 1 9 1 0 ,  e a r thquake i s  l i s ted in " Ea r thquake H i story o f  the 
U n i ted Stat e s "  ( Co f fman and von Hake , 1 9 7 3 ;  NOAA , 1 9 8 2a )  as hav ing i t s  
epicenter located at 4 0 . 8 deg r ees nor th lati tude and 1 1 1 . 9  degrees west 
long itude , wh ich i s  s l ightly mor e  than 6 mi les ( 9 . 7  k i lome ter s )  north of 
the Vi tro s i te and abou t 7 mi les ( 11 . 3  km) south of downtown Bount i ful . 
The epicenter locat ion is in the extreme nor thwe s t  par t o f  Salt Lake C i ty . 

The locat ion and d i s tance f rom the Vi tro s i te o f  the epicenter for the 
November 1 0 , 1 88 4 ,  ear thquake was taken f rom the NOAA ( 1 9 8 2a )  computer ized 
" Ear thquak e  Data F i le . "  Th i s  l i s t i ng i s  in e r ror . The t r ue epicenter 
locat ion is near the Utah-I daho border in Bea r  Lake Valley , about 95 m i l e s  
nor th o f  Salt  Lak e  C i ty .  

Th e word "Va l ley" was inadve r tently l e f t  out o f  the locat ion for the 
March 2 8 ,  1 9 7 5 ,  e a r thqua ke . 

Aga i n ,  the "Ear thquake Data F i l e "  ( NOAA , 1 9 8 2a )  l i s t s  the ear thquake of  
December 1 ,  19 5 8 ,  as having its  epicenter a t  4 0 . 5  deg rees nor th l a t i tude 
and 1 1 2 . 5 d eg r ees wes t long i tude on the wes t s ide of the Tooele Ar my 
Depo t .  Cook and Smi th ( 1 9 6 7 )  a lso l is t  t h i s  event a s  having its  epicente r 
located i n  the S t .  John area , wh i ch i s  near the loc a t ion l i s ted by NOAA . 
Both of  these locat ions are  s i tuated approx imately 5 5  to 6 0  miles nor th
we st of Neph i .  

Th e h i s to r ical s e i smic record i s  used to de f ine r eg ional se i smic i ty as one 
por t ion of  p r epar a t ion of the i nput for a probab i l i s t ic s e i smic r is k  
study . The model mak e s  no d i r ect u se of  any s ingle h i s to r ic event and , 
because of  r e s t r a ints in the development o f  the input parame te r ,  the 
pos s i ble m i s loca t ion of a s ing le event w i l l  have almost no influence on 
the results of the analy s i s .  

4 .  Comment . 
Th e Utah Geolog i c a l  and Mineral Survey bel ieves that mos t of the ear th
quakes i n  U tah cannot be cor r e lated w i th sur face faul t s . They a s k  what 
r e fe r ence i nd icates that " mo r e  than 9 0  percent of  the ear thquakes wh ich 
occur red in U tah between 1 9 5 0  and 1 9 6 5  were located along or in 
a ssoc iat ion with k nown fault zones? " ( 2 0 9 ,  2 1 4 )  
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Re sponse . 
I t  i s  agr eed that the previous c i ted interpreta t ion by Cook in 1 9 7 0  is 
mis lead ing . It is a l so true that i f  the total se ismic r ecord i s  
cons idered , both smal l  and l arge magn i tude even ts , most ear thqua kes in 
Utah cannot be cor r e lated with sur face faults . It mus t  be noted , howeve r , 
that for mo s t  large , damag i ng ear thqua kes in the Bas in and Range Province , 
such as the MCE cons idered for the Vi tro s i te , i t  i s  common and 
pred ictable that sur face fault ing w i l l  resul t .  It i s  a lso r ea sonable to 
conc lude that i t  is common for th i s  sur face rupture to occur a long fault 
sys tems wh ich expr ess geomorph ic features of past , geolog ica l ly young 
ac t iv i ty , such as the Wasatch frontal faul t  sys tem . 

5 • Commen t • 

The EPA , the Gover nor , and the Utah Geolog ical and Miner a l  Survey wrote 
about acceler a t ion values . 

o Comment a 
The 2 1  percen t est ima te for hor i zon tal bedrock acceler a tion is inva l id 
because the Vitro s i te i s  not located on rock . ( 20 9 ,  2 1 4 )  

o Response a 
The hor izon tal bedrock accelera tion of  2 3  percent g ( not 2 1  pe rcent g )  
was based on a 9 0  percent chance o f  nonexceedance i n  5 0  year s a t  the 
Vi tro s i te ; it  was ca lcu l ated that the pr esence of deep , satur ated 
a l l uvium be tween the s i te and bedrock would r educe th is acceler a t ion 
s l ightly , to about 2 0  percent g ( see page 11 6 ,  4th par agr aph , of the 
DEI S ) . Seed and o ther s ( 19 7 6 )  found that pea k  acceler a t ions between 
0 . 1 and 0 . 7  g at s i tes where rock is exposed at the ground sur face 
tend to exceed peak acceler a t ions at  the ground sur face where s i tes 
a r e  unde r l a in by mor e than 80  meters of soil . Th i s  is cons i s tent w i th 
the r ecommendat ion pr esented on page 1 1 6 , to u t i l i z e  a design 
accelera tion of 0 . 2 g for the Vi tro s i te .  

o Comment b 
The 5 0-year standard for hor i zonta l bedrock accele r a t ion is used for 
cons truct ion purposes but is no t appl i cable to the Vitro d i sposa l  
con figuration . A mor e  reasonable approach for the Vi tro s i te i s  the 
use of the 2 5 0 -year , 90 percent probab i l ity s tandard . " For bedroc k 
the value would be 6 0  percent g . "  ( 20 9 ,  2 1 4 )  

o Response b 
The 5 0-year standa r d  for hor i zonta l acce ler at ion ( i . e . , 9 0  percent 
probab i l ity of  not exceed ing 2 0  percent g i n  5 0  year s )  was used in the 
DEIS for the conceptual des ign for Alternative 2 because it was 
b e l i eved tha t the stab i l i zed p i le would not be c l ass i f ied as a 
"cr i t ica l "  s tr uctur e ,  such as a hosp i t a l , arch ives , or any other 
s tructur e in wh ich extreme se ismic events could cause los s of l i f e  or 
damage to irr eplaceable r esources . It is poss ible that interpr eta t ions 
of  f inal EPA Standar d s  may r equ i r e  a des ign tha t  meets the 2 5 0-year , 
9 0  percent probab i l i ty of  nonexceedance of appr oximately 4 0  percent g ;  
the implications o f  th is are d iscussed i n  Appendix H o f  this FEI S .  
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o Commen t c 
The EPA ques tioned the max imum seismic acce lerat ion be ing 0 . 2g at  both 
the Vi tro and Sou th Cl ive s i tes . S i nce the Vi tro s i te i s  much c loser 
to an act ive faul t ,  this appe a r s  unreasonable . ( 2 0 4 )  

o Response c 
S ince publ icat ion of the DEIS ,  deta i led se i smic i ty s tud ies have been 
completed and are i nc luded in Append ix H .  These studies have found 
that the front of the Wasatch Range is apparently a s t i l l-act ive 
normal fau l t . Mot ion on it or i ts tr i butary faults could produce 
accel e r a t ions in r ock of as much as 0 . 3  g to 0 . 5 5  g at the Vi tro 
s i te .  The South cl ive s i te i s  a l so located in a reg ion wh ich conta ins 
act ive fault ing ; however ,  max imum expec ted acce lera tions in bedrock 
would approx imate 0 . 3 7 g .  

o Comment d 
The USGS ass igns a value for the Was a tch Fr ont for hor i zonta l bedroc k 
acceler at ion w i th a 9 0  percent probab i l ity o f  not be ing exceeded i n  5 0  
yea r s  of  2 7  percent g .  ( 2 1 4 )  

o Response d 
Alge rmi ssen and other s ( 1 9 8 2 )  have developed hor i zonta l acceler a t ion 
est imates in rock w i th a 90 percent probab i li ty o f  no t be ing exceeded 
i n  1 0 , 5 0 ,  and 2 50 year s .  The i r  es t imates are 0 . 0 9 ,  0 . 2 2 ,  and 0 . 5 5 
percent of  gravity , r espe c t ively , for the Salt Lake C i ty area . The 
aver age return per iod for these accelerat ions are 2 3 2 ,  4 7 5  and 2 , 3 7 2  
year s , respect ive ly .  

Th e use o f  d i f fe r ent design ear thquakes for d i f ferent types o f  fac i l i
t ies has been act ively d iscour aged (Newmar k and Hal l , 1 9 7 3 ) . Ins tead , 
h igher fac to r s  of  s a fety should be used for mor e  cr i t ic a l  fac i l i t i e s . 

The actual leve l o f  accel e r a t ion for the Vitro s i te should not be a 
major issue . Seed ( 1 9 7 9 )  showed tha t  well-e ng ineered ear th embank
ments designed us i ng a lateral force coe f f i c ient of 0 . 10 to 0 . 1 5 are 
r ead i ly able to s a fe ly w i thstand ground mot ions that a r e  produced in 
the near - f ield reg ion o f  a mag n i tude 7 to 7 . 5  ear thquake . 

6 .  Comment .  
The Gover nor and the Utah Geolog ical  and Miner a l  Survey wrote about 
ear thquake mag n i tudes and g round response . 
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o Comment a 
A statement is not true tha t  refers to ear thquakes in Nevada and 
Wyoming , " Each of these ear thquakes wa s of a magn i tude compa rable w i th 
wha t might be expected to be the max imum event produced by the 
faul t ing a long the front of the Wasa tch Range . "  ( 2 0 9 , 2 1 4 )  

o Response a 
Th i s  issue has been reeva lua ted and i s  d i scus sed in Sect ions 4 . 5 . 4 ,  
5 . 3 . 4 ,  and Append i x  H .  

o Commen t b 
A cr i t ical str ucture such as that proposed for the Vi tro s i te should 
antic ipate a magn itude 7 . 5  event occ u r r ing in the Salt Lake Val ley . 
( 2 0 9 , 2 1 4 )  

o Response b 
In Append ix H of  th is FE I S , i t  i s  concluded tha t there is a r ea sonable 
pos s i b i l ity of  a magn itude 7 . 0  or g r ea ter ear thquake occ u r r ing a long 
the Was atch Fr ont w i th in the next 2 0 0  year s .  The consequence s o f  such 
an ear thquake for the i nteg r i ty of the t a i l ings -d isposal s t r ucture 
proposed in Alternat ive 2 are also d i scussed in Append i x  H and Section 
5 . 3 . 4 .  

o Comment c 
Ground responses at  s i tes on th ick sa tur a ted al luvi um such as exi sts 
beneath large par ts of  the Salt Lake C i ty area can be ten times 
g r eater than at adj acent rock s i tes . ( 2 0 9 , 2 1 4 )  

o Response c 
The "ground r esponses " a r e  acce ler at ion , speed , and d i splacement .  In 
thick , saturated a l l uvi um hor i zontal accelerat ions a r e  l i kely to be 
s l ightly attenuated r e l a t ive to adj acent loca t ions on bedrock ; on the 
other hand , d isplacements could be ampl i f ied r e l a t ive to bedrock 
s i tes . Ho r izontal acce l e r a t ions are the ma in cause of slope f a i l ur e . 

7 .  Comment .  
A pr ivate c i t i zen , in r e ference to d i scuss ion of s e i smic activ i ty o f  the 
Wasa tch Fault d ur ing r ecent t ime , said , "Th i s  r ecent act ivity has been 
h appen ing for the last ten thousand year s .  Ok ay? It hasn ' t  been • • •  

r ecent as in twenty year s . " ( 5 )  

Response . 
To geolog i sts , " r ecent" means the Recen t  (Holocene ) epoch , the 7 to 1 2  
thousand-year  per iod of  t ime s ince the las t ice age ended in Nor th Amer ica . 

8 .  Commen t .  
Another pr ivate c i t i zen felt that i f  the s i te i s  s e i smically s u i table for 
bu i ld ings and sewage plants , then it should also be sui table for 
stab i l i za t ion in place of  the m i l l  ta il ings . ( 2 6 )  

Response . 
See paragr aphs b and d of the r esponse to Is sue 5 .  
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6 . 9  ENGINEERING DESIGNS 

Th e r e  were 1 6  wr i tten and 21 o r a l  s ta temen ts tha t  commented on var ious 
aspects of the eng ineer ing d e s igns for the two ac t ion alternative s .  These a r e  
s umma r i zed be low , together with the DOE ' s  responses t o  these comments . 

1 .  Comment . 
Sever a l  comments focused on the d e s i gn of  Alterna tive 2 ,  s tabi l i z at ion in 
p lace . 

o Comment a 
Th e des ign for stab i l i za t ion in place at the Vi tro s i te makes no 
a llowance for s o i l  settl ing under  the pile  and for consequent f a i l u r e  
o f  the l i ne r , d amage t o  roads , and d i s r upt ion o f  u t i l i t i e s . ( 1 9 ,  2 0 9 ,  
212 )  

o Response a 
Th e eng i neers  who d r a f ted the conceptual design for A l te r na t ive 2 
c alculate that up to 2 . 7  f t  of  so i l  settl ing unde r  the center of  the 
p i le could be expec ted . S ince the pi le would be con s t r uc ted in  
segments over a 2 . 5-year  per iod , ad j us tments for d i f ferential  settl ing 
of the liners unde r  each segment could eas i ly be  mad e . The r e  would be 
no damage of  roads or d is r upt ion o f  u t i l i t ie s  ( the latter wou ld be 
r erouted a round the p i l e ) . Ca lculated settlements at the edge of  the 
p i le w i l l  only be on the order of  2 inches . 

o Comment b 
The gover no r  and other s  po inted out tha t  the DOE has made no commi t
ment to a l i ne r , but that s ince the ta i l ings are  now i n  contac t w i th 
g round wate r , a l iner i s  d e f i n i tely needed . ( 6 , 1 8 ,  2 0 2 ,  2 0 4 ,  2 0 9 ,  
2 1 2 )  

o Response b 
S ee the r esponses to I s s ues 4 and 5 i n  th i s  sect ion . 

o Commen t c 
" Dam fa i lu r e  should be considered . I f  th i s  factor i s  added to a 
p robable max imum flood in  p rogres s , f loodwa ter veloc i t ie s  could reach 
seven (7 ) feet per second , ther eby creating an eros ion ha zard . "  ( 21 4 ) 

o Response c 
Th e two ex i s t ing maj or s t r uctures whose f a i lure may r e s u l t  in  f lood ing 
cond i t ions in the Jordan River Basin a r e  the Deer Creek Reservo i r  on 
the Provo River and the outlet gates on Utah La ke at the headwaters o f  
the Jordan Rive r . Sal ient features o f  these two s u r face water bod ies  
a r e  g iven below : 
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Storage Sur face 
Approx . Capac i ty Area 

Name Str eam Loca t ion He ight ( f t )  ( ac- f t )  ( ac r es ) 

Deer Creek  Provo River 2 5  mi les up- 1 5 0  1 6 1 , 0 0 0  
Rese rvo i r  s tr eam o f  

Utah La ke 
Utah Lake Jordan River Headwaters 18  f t  a t  Lake 1 , 3 6 9 , 8 9 4  10 7 , 5 3 8  

el . 4 4 9 4 . 0  
13 . 3 4 ft  at  8 9 8 , 0 0 0  9 5 , 0 0 0  
Lak e 
e l .  4 4 8 9 . 3 4 a 

a 4 4 8 9 . 3 4 f t  i s  the comprom i se lake eleva tion at  wh ich the outlet 
gates are opened agr eed upon by the a f fected landowner s  and wa ter 
user s .  

I n  add i t ion , two proposed reservo i r s , the Lampton Reservo i r  and 
Jordanel le Reservo i r , are at  d i f ferent s tages of planning . The 
Lampton Reservo i r  is proposed to be located on the Jo r dan River a t  
about 9 8 0 0  South ups tream of S a l t  Lake C i ty and downstr eam ( no r t h )  o f  
B l u f fdale w i th a stor age capac i ty o f  4 8 , 0 0 0  acre- f t , reservo i r  sur face 
area of  2 , 310 acr es , and max imum and mean water depths of 56 and 
2 0 . 8 f t ,  respec t ively . Accord ing to the Dam Safe ty Br anch of the Utah 
State , the probab i l i ty of this dam be ing constr ucted is very low . The 
Jor danelle Reservo i r  is proposed to be located on the Provo River 
about ten miles ups tr eam of  the Deer Cr eek Reservo i r , w i th a s torage 
capac i ty of  3 2 5 , 0 0 0  acr e- f t .  Accord ing to current prac t ice , the 
consequences of  the f a i lures of these proposed dams w i l l  be analyzed 
in deta i l  we l l  be for e  the author i z a t ion of  cons t r uc t ion and the f inal 
des igns of  the respec t i ve dams w i ll ensure that any s ig n i f icant 
adve r se env ironmental impac ts result ing from the i r  f a i lures are m i t i
gated to acceptable levels . At  the pr esent t ime , the locat ion , s i ze , 
feas i b i l i ty ,  and deta i l s  of cons t r uc t ion of  these dams have not been 
f in a l i zed . The r e fore , evaluat ion of  the impac ts of pos t u lated d am
break scenar ios for these nonexis tent fac i l i t ies  is not cons ide r ed 
neces sary . 

Based on ana lys is of  s im i l ar dams ( Fr ead , 1 9 7 9 ) , the f loodwa ters 
r eleased by a complete br each in the Deer Creek Dam w i ll be f u l ly 
absor bed by the val ley stor age in the 2 5  m i l e-long floodpla in of  the 
Provo River be tween the dam and Utah Lake and w i l l  not result in a 
r ise of  mor e  than 1 . 5  f t  in the water sur f ace elevat ion of  Utah La k e .  
Therefore , i t  i s  conc luded that the impact o f  the f a i lure o f  Deer 
Cr eek Dam at  the Vi tro s i te , wh ich is approx imately 25 mi les 
downstr eam from Utah Lake , w i l l  be i n s ign i f ican t .  
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A conse rva tive est imate of  the flood wave re leased by a comple te 
fa ilure of  the outle t  gates on Utah Lake ind icates tha t  the peak f low 
wou ld be 1 2 8  c f s/ft on open ing when the lake is a t  the max imum 
elevat i on of  4 4 9 4 . 0  ft and 82 c f s/ft when the lake is at  the 
compromise eleva t ion of  4 4 8 9 . 3 4 f t  ( US Ar my Corps of  Eng ineer s ,  
1 9 7 7 ) . Thus , a pos tu lated open ing o f  1 0 0  ft , wh ich i s  sl ightly mor e 
than the over a l l  span of the outlet ga tes , w i l l  result in a peak f low 
o f  1 2 , 8 0 0  c f s .  Th i s  is only three per cent of the PMF peak and w i l l  be 
grea tly a t tenua ted by the va lley storage be tween Utah La ke and the 
Vitro s i te . The r e for e , even i f  the occur rence of the PMF pea k  on the 
Jor dan River co inc i des wi th the pea k  of the dam-break flood wave , the 
flow veloc i t ies  and eros ion potential at the Vi tro s i te will be nea r ly 
the same as those for the PMF cond i t ions a lone . It mus t  be emphas i z ed 
that the a bove-ment ioned co inc idence i s  an event o f  extremely low 
probab i l i ty .  The outlet gates a t  Utah Lake would mos t  l i kely be 
destroyed by the flood flows preceed ing the PMF pea k  and the peak o f  
the result ing dam-br eak flood wave would pass the Vi tro s ite wel l  
be for e the PMF pea k . 

Regard less , the embankment as des igned w i l l  wi ths tand 1 4  fps without 
loss of  the eros ion bar r ie r . Append ix A contains the d e ta i l s  of  th i s  
analys i s . 

2 .  Comment .  
Several  comments focused on the des ign proposed for Al ter na t ive 3 .  

o Comment a 
Bur ial  a t  South Cl ive would not be deep enough . At Lo s  Alamos , low
level waste is bur ied 40 feet deep.  ( 1 1 )  

o Response a 
The low-level r ad ioact ive was te produced by Los Alamos Nat ional 
Laboratory i s  occas ionally much " ho tte r "  ( i . e . , g r eater spec i f ic 
act iv i ty than ur a n i um m i l l  ta il ing s )  and conta ins mor e  mob i l e  
contam inants , such a s  tr i t ium . These wastes war r ant deeper bu r ia l , 
wh ich i s  poss i b le a t  Los Alamos because the water table under the 
Paj ar i to Plateau i s  seve r a l  hundred feet below the sur face . At the 
South Cl ive s i te ground water can be found w i th in 2 5  to 3 5  feet of  the 
sur face , albe i t  of  poor qual ity .  

o Commen t  b 
Dewa ter ing the s i te dur �ng con s t r uc t ion w i l l  be necessary and should 
be con s idered . ( 6 )  

o Response b 
I t  i s  agreed that dewa te r ing of the s i te wi l l  be nece s s a r y ;  th i s  is 
inc luded in the descr ipt ion for Alternative 3 in Append i x  A and 
Sec t ion 3 . 2 . 4 .  

o Comment c 
A l iner i s  needed to pr otec t the ground water from con tam inat i on . ( 6 , 
1 1 0 )  
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o Response c 
S ee responses to Is sues 4 and 5 in th i s  sec t ion . 

o Comment d 
The DEI S  says that the so i l s  at  the South Cl ive s i te are unsui table 
for reestabl i shing a l a s t ing , sel f-susta ined vege ta tion . It also says 
that the local vegetat ion forms "an impor tant g round cover and 
dete r rent to soil eros ion • • •  " The DOE should c lar i fy th i s  apparent 
contrad ict ion . ( 11 0 ) 

o Re sponse d 
The impo r tance of the nat i ve vegetat ion ' s  role in dete r r i ng so i l  
e ros ion was pe rhaps ove r s ta ted her e . The r e l a t ive flatness of  the 
ter r a i n  is probably the maj o r  dete r rent to so i l  eros ion . Indeed , 
South Cl ive appears to be a depos i t ional area ( where so i l  i s  be ing 
d epos i ted ) ,  rathe r than a deg r ada t ional area ( wher e so i l  is be i ng 
r emoved ) .  The South Cl ive so i ls are unsu i table for establ i s h ing a 
self-s ustain ing vegeta t ion cover of any spec ies but the nat ive ones . 
A f inal cover layer of  pit r un rock will  prevent eros ion of the 
d i sposal embankment ,  wi thou t the need for a se l f-sus ta i n i ng vege tat ive 
cove r .  Sec t ion A . 6 . 2  has been revised to c l a r i fy th i s  is sue . 

o Comment e 
On page 1 1 8 ,  the sta tement " for trans ient load ing cond i t ions such as 
the ones imposed by ear thquakes , acceptable factors of safety r ang e 
f rom 1 . 0  to 1 . 3  i s  incor r ect and in confl ic t  w i th pag e A-6 9  wh ich 
i nd icates that a factor of safety " well  in excess of 1 . 5  i s  gene r ally 
accepted as the r ecommended min imum to ensu r e  stab i l i ty . " ( 2 0 9 , 21 4 )  

o Response e 
In a review of per t i nent geotechnical references and requi rements set 
for th by regulatory agenc ies , the acceptable f actors of  sa fety for 
t rans ient load ing cond i t ions , such as those imposed by ear thqua kes , 
appear  to vary be tween 1 . 0  and 1 . 3 .  The most per t inent re ference i s  
that c i ted b y  the Nuclear Regulatory Comm i s s ion i n  wh ich a minimum 
se ismic factor of s a fe ty of 1 . 0  i s  r ecommended for the des ign of  
uranium ta i l ings d i sposal fac i l i t i e s . An  add i t ional per t i nent 
reference is that c i ted by the US Mine S a fety and Health Admin i s t r a t ion 
( MSHA )  for the des ign of mine-related embankment sys tems . For these 
fac i l i t ies a min imum se i smic factor of s afety of  1 . 2  i s  r ecommended . 

The above statement i s  not in confl ict w i th page A-69 ( of the DEI S )  
wh ich ind icates that a minimum factor of  s a fety of  1 . 5 ,  " i s  gene r a l ly 
accepted as the r ecommended min imum to ensure stab i l i ty . " Th i s  latter 
statement is i n  r e ference to the overall s ta b i l ity of  the s lope s 
a ssoc iated with the excava tion at South Cl ive . The quoted factor of  
sa fety per ta ins to susta ined or  static load ing cond i t ions and does not 
cons ider the poten t i a l  appl ication of  se i smic load s .  
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3 .  Comment .  
Salt  La ke Co unty wou ld not have per m i t ted a san i tary land f i l l  to be 
construc ted at a s i te with as  shal low g r oundwater as  the Vitro s i te or 
w i th as inadequate and unce r ta i n  a des ign as th i s .  Th ere i s  no commi tment 
to a l iner ( and even then unce r ta i nty as to its ef fect ivenes s )  and no 
s lurry wall sur rounding the s i te . A san i tary land f i l l  in the val ley would 
be requ i red to have a leachate con trol system ; none is provided for in 
this des ign . ( 1 ,  15,  2 3 )  

Re sponse . 
Th e impl icat ions of th i s  i s sue are  that the eng ineer ing d i f f iculties  and 
ha zards assoc iated w i th a land f i ll are s i g n i f icantly less than those of a 
t a i l ing s  d i sposal s i te . Th i s  i s  not nece s sa r i ly t r ue . For example , a 
land f i l l  i s  par t i c u la r ly sens i t ive to se ttlement and leachate produc t ion 
because of  the h ighly porous nature of  the f i l l ; th i s  is not so for a 
stab i l i zed p i le . Reg a r d i ng " a  leachate control system , " none was included 
in the d e s ign because it  would r equ i r e  act ive ma intenance wh ich i s  
con trary t o  EPA s tandar d s . These sys tems typ ically requ i r e  a n  underd r a i n  
t o  collect leachate tha t  flows to a sump ; leachate i s  then pumped f rom 
beneath the source ( i . e . , p i l e )  for treatment and d ischarge . Fur ther , th e 
des ign and g round-water analyses i nd icate tha t  such a sys tem would not be 
needed because of  the very long time per iod ( 7 0 0 +  yea r s )  be fore 
contaminants wou ld r each the g r ound water in low concentr at ions . ( see 
Append ixes A and D ) . 

4 .  Comment .  
Th e r e  was some d i scuss ion abou t  l ine r s  and s l u r r y  wal l s , mos tly doubting 
the ir  e f f icacy and long ev i ty . 

o Comment a 
A f ew of f ic i a l s  s a i d  tha t  i f  a l iner i s  not used at the Vi tro s i te ,  
presumably a s lu r ry wall wou ld be ; howeve r ,  the e f f icacy o f  a s l u r ry 
wall d epends upon maintenance of  an upwa rd hyd r aul ic g rad ient . ( 1 8 ,  
2 0 2 ,  2 0 4 )  

o Response a 
Th e DOE has made a commi tment to u se a l iner system in the des ign of  
Alternat ive 2 of  this  FEl S .  Al though a moot po int , the fact that " the 
e f f icacy of  a s l u r ry wa ll depends upon ma i n tenance of an upwar d  
hyd r au l ic g ra d i e n t "  was s ta ted i n  the DEl S ;  Subsect ion 5 . 4 . 3 .  

o Comment b 
S t i l l  and all , l iners have not been tes ted enough w i th "ma ter i a l s  of  
untes ted qual ity such as  the Vi tro ta i l ings . "  ( 20 9 ,  21 2 )  

o Re sponse b 
Th e DOE agrees that be for e us ing any ma te r i a l  in a liner system , 
stud ies would have to be per formed to dete rmine the chemical and 
phys ical compa t i b i l i ty of  avai lable l iner mate r i a l s  w i th the ta i l ings . 
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o Commen t  c 
A l i ner cannot guaran tee the integ r i ty of the aqu i fe r s  in perpe t u i ty .  
( 1 0 7 , 2 1 1 )  

o Response c 
Agreed . Howeve r ,  wor s t-case analyses (Append ix D )  i nd icate that 
ar sen ic , uran ium ,  and molybdenum would cross the l iner sys tem in ve ry 
low concentrat ions in 7 0 0+ year s .  

o Comment d 
One c i t i zen felt that " the proposal to under l ay the ta i l ings (option 
2 )  w i th clay i s  r id iculous . "  Wa ter will pene t r a te both the sur face 
and basement laye r s  of c l ay and w i l l  not f i l te r  out ar sen ic or other 
pol lu tants . ( 2 )  

o Response d 
A l iner sys tem serves two purposes : 1) i t  retards water flow across 
i t ;  and 2) by absorption it i nh i b i t s  the transpor t of  cer tain  
d i ssolved elements . Wa ter flows less  r apidly through a layer of c l ay 
than , say , a layer of  sand i n  the presence of  equal pressure heads ; 
clay and roc k s  formed of clay ( shales)  are said to be r e lat ively 
impermeable . I n  add i t ion , some of  the elements d i s solved i n  the wa t e r  
are strongly adsor bed o n  the sur face of  the clay pa r t icles because of 
the enormous sur face areas of fered by the fol iar clay g r anules . The 
net e f fect of a l i ner sys tem is to g r eatly slow down the escape of  
contam i nants from w i th i n  the con t a i nmen t  volume to ad j acent so i l s . 
For exampl e ,  d i ssolved a r senic is  tr anspor ted th rough typ ical clays at  
speeds that  are 1/3 0 0  to 1/1 2 0  of  the wa ter speed . 

o Commen t  e 
The DE I S  demonstrated the seepage a t tenuat ion prope r t ies of a clay 
l iner for Ra- 2 2 6  ( Figures A-l l ,  A-1 2 ,  A-1 3 ) . "Ra- 2 2 6  is a notor iously 
s low mover .  DOE should con s t r uct  seepage m i g r a t ion models  and 
g r aph ics to compare the rate of  mig r a t ion of  other mor e  mob i le 
con tami nants • • • •  " ( 1 1 0 )  

o Response e 
Agreed . See Append i x  D of t h i s  FEI S .  

5 .  Comment . 
Many commenters d i scus sed the longe v i ty of  the proposed d i sposal  
fac i l i ties . 

o Commen t  a 
Th ere is  a need for a permanent solu t ion . Th e r a d i a t ion ha zard w i l l  
last for thousands of  yea rs , and the hazard from heavy me tals w i l l  
l a s t  forever . "The remed i a l  act ion mus t be done r ight the f i r s t  
t ime . "  Past m i s takes should not b e  r epea ted . ( 1 ,  10 , 1 2 ,  18 , 2 3 , 2 4 , 
10 5 ,  110 , 2 0 2 , 2 0 6 , 2 0 7 , 2 0 8 , 2 0 9 , 21 1 ,  21 2 )  
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o Res ponse a 
Th e DOE be l i eves that comp l i ance of r emed i a l  ac t i ons with EPA 
s tand ards , as manda ted by PL9 5-60 4 ,  w i l l  e f fec t as "permanen t "  a 
solut ion as i s  r easonably ach ievab le , g iven l i mi ted Fede r a l  re sources 
and the mag n i tude of  the problem r e l a t ive to other na t ional problems . 

o Comme n t  b 
I f  the stab i l i za t ion in place des ign is chosen , the l i ner w i l l  f a i l ,  
e i ther in the shor t term because of se t t l i ng of  the soi l  under i t  or 
i n  the long term because of se ismic shock . ( 1 ,  1 5 ,  19 , 2 8 ,  3 5 ,  1 0 7 ,  
2 0 2 ,  20 6 ,  2 0 9 ,  2 1 2 )  

o Response b 
Some of the consequences of l i ner sys tem f a i lure are d i scus sed i n  
Append ix D of this  FEI S .  

o Comment c 
One of the des ign opt ions for Alternat ive 3 (wh ich calls for par t i a l  
below-g rade d i sposal , a 4-foot clay l iner , a 6-foot cover including a 
2-foot clay cap , and a r i prap- l i ned d iver s ion d i tch ) w i l l  prov ide 
protec t ion for the r ecommended 1 0 0 0  year s .  ( 1 1 0 )  

o Response c 
I t  is ag r eed that the referenced de s i gn opt ion would prov ide r easonable 
assur ance of protect ion for the 1 0 0 0 -year per iod requ ired by f i nal EPA 
s tandards . 

o Comment d 
On the other hand , one c i t i zen fe lt  that concer ns about longev i ty were 
unwar r an ted . "Due to our inexorable depl e t ion of our r e sou rces , i n  
sever a l  decades that p i le wi l l  be a va luable mine r a l  re source and w i l l  
b e  mined for i t s  mi ne r a l  va lue . " After this  f u ture reprocess ing , the 
t a i l ings would be d i sposed of in  a prope r pe r manent way . ( 1 1 1 )  

o Response d 
The pos s i b i l i ty that  resources in the stab i l i zed Vi tro t a i l ings might 
be r e t r ieved i n  the f uture was ment ioned in Sec t ion 5 . 1 7 of  the DE I S . 

o Commen t  e 
A c i ti zen w i th expe r ience in  these ma tters felt th a t  r e l i ab i l i ty 
eng ineer ing wa s the appropr ia te me thod for determin ing the long evity 
o f  a proposed fac i l i ty .  ( 1 2 )  

o Re sponse e 
The techn iques of moder n r e l iab i l ity eng ineer ing are d i f f ic u l t  to 
apply to problems in  wa ste d i sposal because of the many unce r t a i n 
e lements in the sys tem of was te-a nd-emplacement s t r uc tures  ( i t is in  
par t a natural sys tem , not e n t i re ly eng ineered ) , and  because of  the 
chron ic nature of cer ta in o f  the sy s tem ' s  " f a i l ure modes"  ( fa i l ure 
s tat i s t ics of componen ts are not measurab le in  re asonable amounts of 
t ime ) • 
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6 .  Comment . 
Th ere wer e  sever a l  comments about the cove r to be used . 

o Commen t  a 
Mor e  deta i l  was asked for on the ca lcu l a t ions made on the th ick ness of 
cover needed to protec t the ta i l ings from wa ter , wa ter eros ion , and 
h uman d i s r upt ion . ( 1 1 0 )  

o Response a 
Deta i l s  rega r d i ng cover th ickness are incl uded in Appen d i x  A o f  th i s  
FEI S .  The p i t  r u n  rock layer o n  the cover w i l l  preven t eros ion f r om 
runof f  or dur ing the unl i k e ly flood ing even ts . The cover des ign w i l l  
prevent i nadver tent human intrus ion . 

o Commen t b 
Sand , g ravel , and clay are i n  shor t supply a long the Wa satch Fron t .  
( 20 9 , 2 1 2 ,  2 1 4 )  

o Response b 
The sand , g r avel , and c l ay needed to comple te Al te r n a t i ves 2 or 3 
wou ld be obta ined from i dent i f ied comme r c i a l  supp l i e r s  or , i n  
Al te rnative 3 ,  would b e  taken from on-s i te excavat ions at  South 
Cl ive . Based upon f i eld inves t ig a t i ons conduc ted by the DOE and 
d i scuss ions with comme r c i a l  vendor s ,  the amount of  these mater i a l s  
used would not tax supplies  ava i lable in the Salt  Lak e  Val ley or 
Tooe l e  Coun ty . 

7 .  Comment . 
There were seve r a l  comments abou t transpor t ing the ta i l ings from the Vi tro 
to the South C l ive s i te .  

o Commen t  a 
One pr ivate c i t i zen noted that the DE I S  c a l led for a r a i lway car w i th 
na  sol id cover ing on the top and i f  a t  a l l  pos s ible a sol id  f loor . "  
In the FEIS  he would l i ke to see " th i s  type of  conta iner transpo r t  by 
r a i l  and not by r oad be r ea f f irmed . "  ( 2 2 ) 

o Response a 
Ta i l ings transpor t by t r uc k  and r a i l r oad for r eloc a t ion to South Cl ive 
i s  evalua ted in Append ix A and e lsewhere i n  th i s  FE IS . 

o Comment b 
One pr ivate c i t i zen asked , "Where w i l l  the r a i lroad c a r s  go to be 
washed down and where w i l l  th is  dangerous , con tam ina ted wa ter and 
mater i a l  go -- on the ground? " ( 4 )  

o Response b 
The r a i lroad car s  and haul tr uck s  would be washed down a t  washdown 
stat ions be fore leaving e i ther s i te . The washdown wa ter would b e  
con f ined and r ecyc l ed from tank s o r  l ined l agoons . Any excess 
washdown wa ter would be used as ta i l ings compact ion wa ter or treated 
pr  ior to d i scharge . 
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o Commen t c 
Another c i t i zen sugge s ted tha t i n s tead of  mov ing the ma ter i a l  by t r a i n  
o r  tr uck , t h e  DO E  "could slurry i t  ou t in t h e  pipe l i ne , a temporary 
pipe l ine . n ( 5 0 )  

o Response c 
The DOE bel ieves that mov ing the ta i l ings to South Cl ive by slurry 
pipeline would be totally impr a c t i cable because o f  the uncer ta inty and 
costs of obt a i n ing r igh ts-o f-way for such a pipel ine , because the 
ta i l ings would h ave to be dewa tered at South C l ive be for e they could 
be cover ed , and because of  the add i t iona l cos t  to d is pose of  the 
pipel ine . 

8 .  Comment . 
Sever al  pe r sons sugges ted var i a t ions in  the des ign for Al t e r na t ive 2 .  
These a r e  summar i zed below . 

o Commen t  a 
Reduce the p i le to gr ade ; cover w i th success i ve laye r s  of ben ton i te 
c lay , s ewage s l udge , and so i l ;  plant w i th the des ired vege t a t ion . 
( 4 0 , 1 0 2 )  

o Response a 
Except for r educ i ng the pile  to gr ade and the use of  sewage s l udge , 
this  sugges ted var i a t ion i s  essen t ially the same as Alternat ive 2 .  
Reduc i ng the pi le to g r ade i s  assumed here to mean complete bur i a l . 
Bes ides be ing unnecessar ily expens ive , this  would br ing almos t all o f  
the ta i l ings into contact wi th ground water --a s i tuat ion tha t the 
design of  Al ter na t ive 2 avo ids . The DOE see s no bene f i ts  i n  u s ing 
sewage sludge as par t  of  a cover ( see par agr aph 3 ,  r esponse to th i s  
i s s ue )  • 

o Comment b 
Compact the ma te r ial  to 9 5  percent of  i ts u l t imate dens i t y ;  pl ace a 
membran e  of  flex i ble ma ter i a ls on the base and top o f  each mixed and 
compac ted laye r ; cover the p i l e  w i th a 9-i nch conc r e te toppi ng . ( 3 2 )  

o Response b 
The DOE assumes that the purpose of the �n te r laye r ed flexible 
membr anes would be to r ed uce sett lement and d amage f rom se i sm i c  
events . In essence , Al ter n a t i ve 2 incorpo r ates s imilar  mea sures ; 
t a i l ing s w i l l  be desaturated and compac ted i n  l i fts  on a l iner sys tem , 
and w i l l  be covered w i th natu r a l  ma te r i a l s . Th e laye r s  in  the l iner 
system and cover will be composed of  ma ter i a l s  tha t will " f lex " under 
ma ter i a l  s tr e sses . Na tur a l  so i l s  wer e  selected as cover r a ther than 
concr e te beca use concr e te w i l l  wea ther mor e  eas i ly over t ime ( a  
1 0 0 0-year longev i ty s tanda r d  i s  d i f fi cu l t  to demon s t r a t e )  • 
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o Comment c 
Re locate thos e ta i l ings ( i f any ) wh ich are below th e water tabl e ;  
dewater them; con tour the p i le t o  s u i t  future users of  the land ; 
i n j e c t  sewage s ludge into the p i l e ; cover the p i le w i th succe ss ive 
layers of  sewage s ludge , c lay , and black g r ave l ;  plant na t ive dese r t  
plants on the pile . ( 2 , 1 1 1 )  

o Re sponse c 
Except for the use of sewage sludge , t h i s  s ugges ted var ia t ion is 
really not d i f ferent from A l ternat ive 2 .  There are sever a l  r ea sons 
for not cons ider ing sewage sl udge as a sui table cover ma te r i al  or as a 
use ful s t ab i l i zer for the ta i l ings . The use of  unprocessed ( r aw)  
s ludge would inc r ease the mo i s ture and con taminant loads of the p i le , 
produce gas pressure in the p i le , incr ease the mob i l ity of  c e r t a i n  
con taminan ts , and would probably b e  con trary t o  s ta te s tandards for 
sewage treatmen t .  Proces sed sludge has been treated to des troy the 
microorgani sms ; however ,  the ma ter ial  is organic (much l i ke humus ) . 
Therefor e , the ma ter i a l  would decompose over t ime inc r eas ing the 
l ik el ihood of settlemen t of the cover , pond ing , and r adon escape . In 
add i t ion , there would not be enough proces sed sludge produced in  the 
r equi red t ime for remed i a l  ac t i on . 

o Commen t  d 
Clas s i fy the ta i l ings us ing a "dry a i r f low c l as s i fy i ng proce ss . "  ( 4 2 ) 

o Response d 
Th e bene f i ts to be ach ieved by the ind icated procedure we r e  no t s ta ted 
by the commen ter . No r e sponse is poss ible . 

o Comment e 
One ind iv idual spe c i f i ed a laye r ed cover he though t prope r : 9 fee t of 
sand and c r u shed stone , but no l iner . He a lso c a l led for settleme n t  
gauges t o  con trol the r a te o f  cover pl acement and t o  avoid emban kmen t 
shear . ( 10 3 )  

o Res ponse e 
The cover sugges ted by t h i s  ind iv idual would probably mee t EPA 
s tandar ds but would be mor e  expens ive than the cover proposed in  
Al ter nat ive 2 because of the grea ter vol umes of ma te r i a l  i t  wou ld 
r equire . 

o Commen t f 
The EPA not iced a reference to a wel l  "abandoned and capped in  the 
ear ly 1 9 6 0 s  ( DE I S , page 7 2 ) , "  and commen ted tha t tha t wel l  mus t  be 
prope r ly plugged . ( 2 0 4 )  

o Response f 
A l l  wells to be covered by the stab i l i zed t a i l i ngs w i l l  be prope r ly 
plugged purs uan t to s tate regulat ions and procedures be fore the 
ta i l i ngs are f in a l ly pu t in place . 
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o Commen t  g 
Th e Gover nor and h i s  adv i sor s s a i d  that par t i a l  bur ial  i s  the s tate
o f- the-ar t ,  not mound ing as desc r ibed in the DEI S  for A l ternat ive 2 .  
Th ey said fur ther that l i ne r s  should not be emplaced ove r areas where 
presumably contaminated water f rom sump pumps has been d i scharged . 
( 2 0 9 , 21 2 )  

o Response g 
Bes i des be ing mor e  expens ive than above-grade d i sposa l , par t ial  bu r i a l  
of  t a i l ings at the Vi tro s i te would r e s u l t  in mor e of  t h e  t a i l i ngs 
corning into contact w i th the saturated zone and , consequently , an 
incr ease in the leach ing of  contaminant s .  Above-g rade d i sposal is the 
best eng inee r ing prac t ice in  the Salt La ke Va l ley . 

Reg a r d i ng sump wate r s :  I t  i s  proposed in the conceptual scheme tha t 
the ins t a l la t ion o f  the l i ner sys tem be c losely coor d i n a ted w i th the 
r equ i red excavat ion and dewater ing ope r a t ions . In the ope r a t ional 
sequence the con tamin a ted mater i als  are to be placed ove r the l iner 
sys tem pr ior to the abandonment of adj acent g round-wa ter col lec t ion 
d it ches and dewater ing sumps . The proj ected we igh t of these mater ials 
will be more than s u f f ic ient to offset any poten t i ally damag i ng upl i f t  
press u r e s  res u l t i ng f r om the unde r ly i ng g round-water cond i t ions . 

I t  should be noted that in  l ight of  the p r o j ec ted excava t ion depth and 
the placement of the g r anular bed , any upl i f t  forces ac t i ng on the 
base of the c lay l i ner w i l l  be r e l a t ively minor . For this study i t  
was assumed that the ave r age excava t ion depth would be on the order o f  
seven feet be low the adj acent g r ade . Thus , the base of  the excava
t ion wou ld be approx imately two to f i ve fee t be low the proj ec ted 
ground-wa ter table as descr i bed on page A-14 . W i th the placement of a 
thr ee- foot granular bas e ,  the max imum proj ected upl i f t  pres s u r e  i s  
equ ivalent t o  a two- foot head o f  wa te r .  In f ac t , this  p r es sure wi l l  
be mor e  than o f f set b y  the dead we ight o f  the r ecommended thr ee- foot 
c lay l i ne r .  

The return o f  sump wate r s  to the g round would not increase the pre
remed i a l  act ion con taminat ion of the shallow aqu i fer under the s i te . 

9 .  Comment . 
A g roup made sugge s t ions about d i sposal at  the Sou th Cl ive s i te under 
A l terna t ive 3 .  They c alled for stab i l i za t ion below g rade (yet  a bove the 
r eg ional water table ) , r ip r ap over the whole s u r f ace , not j us t  the uph i l l  
toes of  the mound , a half-mile buffer zone , Fede r a l  owne r s h i p  o r  cont rol 
o f  all land with i n  10 miles , and no use of  the land for recreat iona l 
veh i c les or g r a z i ng .  ( 110 ) 

Response . 
W i th the except ion of  exc l us i on o f  r ec r e a t ional vehicles , none of the se 
sugge sted features of  the d i sposal a t  South Clive are necessar y to mee t  
EPA s tandards .  Stab i l i za t i on complete ly be low g rade a bove the g round 
water would r equ ire an  unnecessa r i ly la rge t r ac t  of  land , a s it uat ion the 
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DOE has tr ied to avoid w i t h i n  the de s ign for Alternat ive 3 .  The e n t i r e  
s ur face w i l l  b e  covered w i th an eros ion bar r ie r . There wou ld be no 
purpose se rved by requ i r ing Federal owne r sh ip of  a l l  lands w i th i n  1 0  miles 
of  the s i te ;  mos t  of that land i s  already managed by the Bureau of Land 
Management , Depa r tmen t  of  the I n ter ior . 

6 . 1 0 COSTS , DIRECT AND IND I RECT 

The S ta te of Utah and the CVWRF Board were par t icularly c r i t ical of the 
DOE ' s  cos t e s t ima tes ; a few ind ividuals also h ad comments on the matte r . Th e 
state ' s  and the board ' s  b a s ic concern was that the DOE would use the very 
g rea t d i fference in the projected cos ts be tween stab i l i za t ion i n  place and 
mov i ng to South Cl ive ( a lmos t  $40 m i l l ion i n  the DEI S )  to j us t i fy a cho ice of  
a l te r na t ives that  i s  not  des i r able from the s tandpo i n t  of  hea l th and s a fety . 
A l toge ther there were 15 wr i t ten s t a tements and 13 oral  one s on t h i s  topic . 
These a r e  summar i zed below , fol lowed by the DOE ' s  responses to the par t i cu lar 
i ssues . 

1 .  Comment .  
S ome commen te r s  c l a imed tha t the cos t d i f fe r e n t i a l  of  abo u t  $ 4 0  m i l l ion 
be tween s tab i l i z a t ion in  place and mov ing to Sou th Clive is wrong . 

o Impor tant cos ts  of leaving the ta i l ing s a t  the Vi tro s i te h ave been 
left out .  These inc lude s i te dewa ter ing cos ts , replacement of  the 
Vi tro d i tch , r e locat ion of  u t i l i ty sys tems , r e loca t ion of  roads , land 
acqu i s i t ion , leachate mon i tor ing and control sys tems , and forma l value 
eng ineer ing of the f inal de s i gn . In add i t ion , u n i t  costs , par t i-
cularly for impor ted c lay , have been unde r e s t imated . ( 1 , 6 ,  1 5 ,  1 6 , 
2 3 ,  3 5 ,  1 0 8 , 2 0 6 , 2 0 9 , 2 1 1 , 2 1 2 ,  2 1 3 )  

o The design does not take advantage of  poss ible cos t sav ing s  in  the 
plan for mov i ng the ta i l i ng s  to the South Cl ive s i te . Th ese inc lude 
the use of two u n i t  t r a ins  instead of  three , combined w i th an  improved 
unloading capab i l i t y ,  the use of a more common type of  t r a i n  car , the 
lease instead of  purchase of  the t r a i n  car s , the om i s s ion of  the c l ay 
l iner a t  South Cl ive , and the use of  a bet ter system than conveyo r s  
for transpor t ing t a i l ings ma ter ial . ( 1 ,  1 5 ,  2 0 6 ,  2 0 9 , 2 1 1 , 2 1 2 )  

o On the other hand , seve r a l  per sons s a i d  that the cost e s t imates for 
mov ing the t a i l i ng s  to South Cl ive are low because they do not a llow 
for dewa ter ing the s i te , hauling some mater i als  on r oads , i n f l a t ion , 
and other unforeseen costs and charges . ( 4 ,  6 ,  1 0 8 )  

Re sponse . 
The cos t s  for each subi ssue have been reviewed and a r e  add r es sed i n  the 
alterna t ives and are inc luded in Append i x  A .  

2 .  Commen t .  
Commenters c la imed tha t the economic analy s i s  o f  s ta b i l i z a t ion i n  place i s  
inadequate i n  tha t long-term costs a r e  not evalua ted . There a r e  mor e  
cos ts  than j us t  the eng ineer ing or cap i t a l  c o s t s  o f  c leanup . Li fe-cycle 
cos t i ng favo r s  ta i l i ng s  r emoval . 
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o Commen t  a 
The Ce n t r a l  Va l ley water Rec l ama tion Fac i l i ty w i l l  be econom ica l ly 
a f fec ted in  seve r a l  ways . ( 1 5 ,  1 6 , 21 , 2 3 ,  1 0 7 ,  20 4 ,  2 0 6 , 2 0 7 ,  2 1 1 )  

1 .  Ce n t r a l  Va lley may have to buy land t o  make up f o r  land ded icated 
to ta i l ing s d i sposa l .  

2 .  The CVWRF Board wi l l  face increased cos t s  of  ope r a t ion i f  the 
Vitro land s are only par t i a l ly c l eared of t a i l ing s .  They w i l l  
have to deve lop sludge d i spos a l  s i tes el sewhere or i n s t a l l  
expens ive dewater ing fac i l i t ies . 

3 .  The CVWRF Board wi l l  face the los s  of r esource recovery benef i ts . 
The present long-term plans for the use of  the land i nclude a 
Resource Recovery Fac i l i ty ,  wh ich i s  to say a g a r bage-bur n i ng 
incinerato r  to r ecove r u seful  heat energy . The land pr esently 
p lanned to be used for th i s  fac i l i ty would r ema i n  open under the 
s t ab i l i za t ion in place a l ternat ive , but wou ld have to be devoted 
to uses wi th a h igher va lue , name ly s ludge d i sposa l .  

4 .  The CVWRF Board w i l l  lose potent ial lease revenue . The i r  plan for 
the land inc l udes a 2 0  to 25 ac re indust r i a l  par k  for the souther n  
end of  the s i te .  Th i s  land wou ld be held for the eve n tual 
expans ion of  f ac i l i t ies  and lea sed out in  the meant i me .  I f  the 
s i te i s  only par t i a lly c leared , the Board wou ld lose these 
r evenues , wh ich the i r  econom i s t  est imates may be i n  the v ic i n i ty 
of  $ 4 . 5  m i l l ion . 

o Response a 
1 .  The CVWRF Board ' s  approved Ma s ter Plan iden t i f ies in tended land 

uses on the Vitro s i te as fol lows : 

Mechanical treatment plan t : 100  acr e s  

S ludge lagoon s :  2 3- 3 2 ac res 

Tempor ary indus t r i a l  par k :  2 0 - 2 5  ac r e s  

County r esource r ecovery fac i l i ty : 1 6  ac r e s  

Ci ty cu l inary wa terwe l l  s i te : 1 ac re 

Based on the above land uses , for stabi l i z a t ion in  place , i t  i s  
agr eed tha t  Ce n t r a l  Va l ley may have to purchase land to ma ke up 
for the ac res ded i ca ted to the d i sposal of the t a i l i ngs . 

2 .  Ye s ,  to the exten t tha t s tabi l i z a t ion in  place results  in  
i n s u f f i c ient ac r eage be ing avai lable to Cen t r a l  Va l ley for s ludg e 
d ispo sa l , the deve lopment of a l te r n a t ive d i spos a l  s i tes or the 
i n s t a llat ion of s ludge dewater ing fac i l i t i e s  may be requ i red . 
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3 .  The operat ional s t a r t -up of the mun i c ipal so l id wa s te-to-ene rgy 
fac i l i ty is  c u r r en t ly e s t i ma ted to be e i ght to ten years  away 
( Dah l ,  1 9 8 3 ) . There for e ,  it has been excl uded from the analys i s  
o f  the economic impa c L  o f  remed i a l  act ion opt ions for the Vi t r o  
ta i l ings s i te .  with regard t o  the econom ic benef i t s lost t o  
Ce n t r a l  Va lley , revenue from th e lease o r  sa le of t h e  s i te t o  be 
occupied by the fac i l ity appear s to be the only d i rect economi c  
benef i t  lost t o  Ce n t r a l  va lley i f  the fac i l i ty is n o t  bui lt  o n  the 
Vitro s i t e .  In add i t ion , the quest ion o f  whether the fac i l i ty i s  
mun i c i pa l ly o r  pr ivately owned and ope r a ted must  be r esolved . 

4 .  Based on a 1 9 8 3  mar ket value of $ 7 8 , 40 0  per acre , an annual lease 
r a te equal to ten percent of the current mar ket va lue and a 2 2 . 5 
acre development , i t  is e s t i mated that los t  lease revenues would 
be approximately $1 7 6 , 0 0 0  pe r year . Assuming that the temporary 
indus t r ial par k had a useful l i fe of  approx imately 13 year s ,  th is  
cor r esponds to approx imately $2 . 3  m i l l ion i n  lost  lease revenues 
in 1 9 8 3  dol lar s .  

o Comment b 
The economi c  development of a l l  prope r ty adj acent to the s i te would be 
i nh ib i ted or even proh i b i ted because of  hea lth and s a fety r i s k s . 
Po ten t i a l  bene f i t s  wh i ch would be lost inc lude more than $6 9 7M w i th i n  3 0  
yea r s  f rom capi ta l i nves tments , pub l i c  r evenues , and pr iva te sector 
i ncome ; more than $8 2 . 1M w i th i n  3 0  yea r s  from taxes , l i censes , and use r 
fee s ;  and more than 9 0 0  j obs w i th i n  20 yea r s . I f  the ta i l ings are no t 
r emoved , depressed prope r ty values w i l l  con t i nue . ( 1 ,  1 6 ,  1 7 ,  21 , 2 5 ,  4 6 ,  
1 0 7 ,  10 9 ,  110 , 2 0 6 , 2 0 9 ,  210 , 2 1 2 )  

o Response b 
S tab i l i z a t ion in place w i l l  not preclude deve lopment of the proper t ies  
ad j acent to  the Vitro s i t e  due to  hea lth and s a fety r i sk s .  

In res ponse to the fo llow ing comments , th e DOE comm i s s ioned an 
analys i s  of  the e conomic impac ts of a lternat ive remed i a l  act i on s . 
( See Economic Impac t  of Remed ial Act ion Opt ions , Vi tro Ta i l i ngs S i te , 

Ci ty of South Salt La ke , Utah , FE I S ,  Append ix I . ) 

" The sum of capi ta l i nves tment , pub l ic r evenues , and pr ivate 
sec tor income resu l t i ng from the econom ic development of the Vi tro 
s i te w i l l  exceed $ 6 9 7  m i l l ion w i th i n  th i r ty yea r s  if not 
con s t r a ined by on-s i te stab i l i z a t ion . "  

" Total taxes , l icenses , and user fees r e s u l t ing f rom V i tro s i t e  
deve lopment w i l l  exceed $8 2 . 1  m i l l ion w i th i n  th i r ty yea r s . "  

" Total wages , land rents , and b u s i ness prof i t s  r e s u l t ing from 
Vi tro s i te development w i l l  exceed $ 1 7 8  mi l l ion w i th in th i r ty 
year s . " 

" Employment gene r a ted by s i te development wi l l  i nc r ease from 4 6 5  
jobs i n i t ially t o  over 9 0 0  j obs w i t h i n  twenty ye ar s . "  
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S tabi l i z a t ion in  pl ace wou ld l i kely re s u l t  in l and use restr i c t ions 
that would prec lude the deve lopmen t  of a temporary indus tr ial pa r k  on 
the CVWRF Boa rd ' s  3 3 0 0  Sou th St reet fron tage prope r ty .  Th e est imate 
of annual economic benef its assoc iated with the ope r a t ion of an 
i nd us t r i a l  pa r k  on the 3 3 0 0  South Street f rontage prope r ty is set 
forth be low ( thousands of 1 9 8 3  d o l l a r s ) . 

Pub l ic revenues $ 1 , 8 6 5  

After-tax wages 8 , 6 7 8  

A f t e r -tax corpor ate prof i ts 31 5 

Ren tal  i ncome 1 7 6  

To t a l  $ 1 1 , 0 3 4  

These data exclude the e s t imated cons t r uc t ion cos t o f  the 
temporary indu s t r i a l  par k  ( $ 1 1 . 0  mi l l ion) , as we l l  a s  the est ima te 
of add it ional  economic ac t iv i ty due to the e f fect of  the mu l t i 
p l i e r  ($1 5 . 4 m i l l ion) . Th e d i rect  and ind i r ect employment impac ts  
of the ope r a t ion of the i ndus t r i al par k  are  est imated to be 2 7 1  
j obs and 4 3 4  jobs , r espec t ively . Finally , i t  shou ld be noted that 
the e s t ima ted l i fe expec tancy of the temporary ind us t r i a l  par k  i s  
13 year s  based o n  the CVWRF Board ' s  adopted Master Pl a n .  

o Commen t  c 
Th e add i t ional 7 4 0  to 8 5 0  canc e r - i nd uced deaths ove r the 1 0 0 0 -year 
plann i ng cyc le have economic cos ts  wh ich mus t  be spec i f ically 
addr essed in  the f i na l E I S . ( 1 6 ,  2 0 9 , 21 2 )  

o Re sponse c 
The DOE feels that cos ts  associ a ted wi th med ical  treatment , income 
loss , and other "what might have bee,n " costs f rom cance r - i nd uced 
deaths over 1 0 0 0  yea r s  cannot be e s t i ma ted w i th any degree of 
conf id ence . 

o Commen t  d 
A f ter the remed i a l  ac t i on is done , there wi l l  be some mon i tor ing and 
ma intenance of the s i te r eq u i r ed by the Nuc lear Regulatory Comm i s 
s ion . It is l i kely that th e requ i r ements for mon itor ing ta i l ings 
s t ab i l i zed in place would be more s tr i ngent than those for mon itor ing 
t a i l ings moved to the South Cl ive s i te ,  because of the very g r eat  
d i f fe r ences in popu la t ions s u r round ing the two s i tes . Th is wou ld 
increase the cost  of d i sposa l  at the Vi tro s i te r e lat ive to the cost 
of d i sposa l  at the Sou th C l ive s i t e . 

o Response d 
A g r eed . Howeve r ,  the s u r v e  i l l a ne ·;:, ,md ma in tenance requ i r ements wi l l  
no t be e s tabl ished unt i l  a l i ceni3e  has  been i s sued by th e NRC . 
Th e r e fore , cos ts cannot be e s t ima ted w i th acc uracy . Reg a r d less , i t  i s  
doub t f u l  that these cos ts  wou ld ever approach the cos t d i fferent i a l  
between Alternatives 2 and 3 .  
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3 .  Commen t .  
Commen te r s  stated that i f  the ta i l ing s  we re r emoved from the Vi tro s i te , 
the econom ic deve lopment of the sur round ing area would result  in  the 
d i f ferent i a l  cos t of stab i l i z a t ion and decon taminat ion b e i ng r ecover ed i n  
t e n  year s ;  the total decon tam i n a t ion costs  would be r ecover ed within  1 8  
year s .  ( 1 , 1 5 ,  1 7 , 2 0 6 , 2 0 9 , 2 1 0 , 21 1 ,  2 1 2 )  

Re sponse . 
Th e DOE has conduc ted t h i s  evaluat ion and i t s  r es u l t s  a r e  i nc luded a s  
Appendix I and summar i zed i n  Sec t ion 1 . 1 0 .  Table 1 - 1 2  summar i zes  the 
e s t imated annual economic bene f i ts assuming tha t the Vi tro s i te wer e  
developed accord i ng t o  the CVWRF Board ' s  plans ( i . e . , temporary indust r i a l  
par k ) . Tot a l  pub l ic r evenues a r e  e s t imated t o  b e  $ 1 , 8 6 5 , 0 0 0  per year , 
tota l a fter-tax pr ivate sector bene f i ts are e s t imated to be $ 8 , 9 9 3 , 0 0 0 , 
and annual rental payments to CVWRF a r e  e s t imated to be $ 1 7 6 , 0 0 0 .  Th i s  
scenario also assumes that no other developable lands a r e  ava i lable ; a 
cond i t ion that is unl i kely to occur in  the for eseeable futur e .  

4 .  Comment . 
A pr ivate eng ineer wrote tha t the cost of Al ternat i ve 3 ,  r emova l  to South 
Cl ive , would be mor e  than three t imes the cost of r eproces s ing and 
decontaminat ing the t a i l ing s  on the s i te . ( 1 0 8 )  

Response . 
Th e cost of Alternat ive 3 ,  a s  descr i bed i n  t h i s  FEI S ,  wou ld be about $6 0 
mi l l ion . The net cos t  of r eprocess ing ( se e  Append ix C ,  Sec t ion C . 4 ) would 
be a lmos t  $2 6 mill ion , wh ich can be added to the cos t of Alternat ive 2 ,  
about $ 3 1  m i l l ion , to g ive an e s t imate of the costs o f  r eprocess ing and 
decontaminat i ng the t a i l i ng s  on s i te of $ 5 7  m i l l ion . Al ternat ive 3 would 
thus only be about 5 percent mor e  expe n s i ve than the a l te r n a t ive of 
on-s i te d isposal comb i ned w i th r eproces s ing . 

5 .  Comment . 
The economic analys i s  o f  ta i l i ng s  r emova l  to South Cl i ve i s  i ncomp le te . 

o Commen t  a 
Tooele County o f f i c i als wrote tha t the i r  county w i l l  exper ience 
long-term neg a t ive economic impacts if the t a i l i ng s  ar e r e located . 
( 2 0 5 )  

o Response a 
The DEI S  (page 1 2 5 )  s ta tes  "The loss of lea se r evenue to the s tate i s  
e s t imated to be between $ 2 5  and $ 1 5 0  per year per sect ion leased . " 
Fur ther , g iven the cur r e n t  and future u ses  of the a r e a , i t  i s  the 
DOE ' s  opin ion tha t indus tr ial  or comme r c i a l  developmen t is highly 
unl ikely . Th us , the only economic impac t  i s  that from loss of lease 
r evenue . 

o Commen t  b 
One commenter wrote that reloca t i on o f  the ta i l ing s  would provi de a 
sma l l  but real economic bene f i t  because mor e  j obs would be c r eated 
than would be i f  the ta i l ing s wer e  s tab i l i zed in place . ( 1 1 0 )  
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o Response b 
Agreed . 

o Commen t  c 
There are nonmone tary cos ts  assoc i ated with r e loca t ion wh ich are not 
assoc i ated w i th stab i l i za t ion in place . For example , because re loca
t ion r equ ires  a larger wor k force and inc r eased hand l i ng of  the mate
r ials , there would be a g reater l i ke l ihood of wor k-related ser ious 
inj ur ies . ( 1 0 4 )  

o Response c 
Ag reed . See Sec t ion 5 . 14 . 

6 .  Commen t .  
Two speakers  d iscussed fund ing and cos ts  of  other a l ternative s .  

o Commen t  a 
A pr ivate eng ineer a sked i f  other a l te r na t ives - o ther than those 
d i sc us sed in the DEI S  - could be funded . ( 3 5 )  

o Response a 
Th i s  FEI S  has iden t i f ied and ana lyzed two reasonable a l ternat ives . 
Sever a l  other a lternat ives were cons idered dur ing the deve lopment o f  
t h i s  E I S  but were determ ined not to b e  reasonable (Append ix C )  for 
f u r ther evalua t ion . Should add i t ional a lterna t ives become rea sonable 
in the future , the DOE wou ld cons ider the need for a s upplement to 
th i s  FEI S . 

o Commen t  b 
A pr ivate c i t i zen a sked for the cos t s  of  other a l ternat ives , 
espec i a l ly reproc e s s ing . ( 3 9 )  

o Response b 
Co sts  of  cer t a i n  other a l ternat ives , i nc l ud ing a s tate-of-the- a r t  
reproc e s s i ng alternat ive , a r e  cons idered in Append ix C of  the DEI S  and 
t h i s  FEI S .  

7 .  Comment . 
A pr iva te c i t i zen s a i d  that DOE should s e t  " a  max imum fee" for deal ing 
w i th the t a i l ings . I f  the people of S a l t  Lake or Utah pr efer a mor e 
expens ive opt ion , they shou ld pay the ext r a  costs . ( 2 2 )  

Response . 
S ince publ ic a t ion o f  the FEI S ,  the S t a te of  Utah and the DOE have mod i f ied 
the coope r a t ive agr eement to iden t i fy the s tate a s  the par ty to per for m 
r emed i a l  act ions on the u r a n i um m i l l  ta i l ing s a t  the Vi t r o  s i te and t o  
re f lect  other ag reements that r e s u l t  f rom th i s  de s igna t ion . In the c a s e  
o f  a l lowable cos ts assoc i a ted w i th State-pe r f ormed remed ial  ac t ions 
( exc lud ing land acqu i s i t ion)  at the Vitro m i l l s i te , the Clive depos itory 
s i t e , and the Ce ntral  Va l ley v i c i n i ty prope r ty ,  DOE w i l l  pay n inety 
percent ( 9 0 % )  and the s tate w i l l  pay ten percent ( 1 0 % ) o f  a llowable cos t s 
up to an amount equ a l  to the mutually agreed e s t imated costs of  
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stab i l i z ing the Vi tro r es idual r ad ioact ive ma te r i als in place ( $ 4 2  
m i l l ion) . DOE will  pay seven ty- f ive percent ( 7 5% )  and the state w i l l  pay 
twenty- f ive pe rcent ( 2 5 % )  of al lowable costs wh ich exceed the amount o f  
the SI P cos t est imate for r e locat ion to the South Cl ive s i te . 

8 .  Commen t .  
In r eference to DEI S  Sect ion 5 . 9 ( pages 1 30-1 31 ) , a commente r wrote " DOE 
should d i scuss how it determ ined the number of ind ividuals who would 
' immig rate ' to Salt Lake Ci ty to take r emed ial  act ion jobs . " He thought 
it l i ke ly that the smal l  number of new j obs would be taken by local 
res idents . "DOE should expl a i n  how i ts construc t ion con tractors  w i l l  h i re 
wor kers and under what cond i t ions , i f  any , prefer ence will be g iven to 
local wor ke r s . " ( 1 1 0 )  

Response . 
Th e est ima tes of the number of wor kers who would be attr ac ted to Salt La ke 
C i ty by a proj ect of th i s  s i ze are based on past expe r i ence with s im i l a r  
s i tua tions a s  wel l  as the ass umpt ions desc r ibed i n  the referenced 
sect ion. Admi ttedly , the nat iona l labor mar ket and cur rent economi c  
cond it ions can change the val i d i ty o f  pas t expe r i ence as an e s t imator o f  
labor immi g r a t ion. The est imated number o f  immig r ants i s  seen to be 
sma l l , compar ed to ove r a l l  labor needs .  DOE contractor l s  po l i c i e s  for 
h i r ing wor k e r s  wi ll be expl a i ned in eng ineer ing-des ign documents that w i l l  
fol low the E I S . 

6 . 1 1 RADIOLOGICAL EXPOSURES AND EFFECTS 

There wer e  9 wr it ten and 16 oral statements that d iscussed some a spect o f  
r ad i at ion e ffects . The issues involved a r e  summar i z ed be low , fol lowed b y  the 
DOE ' s  r esponses .  

1 .  Comment . 
Mos t commente r s  expressed g ener a l  concern about the r a d i a t ion exposu r e s  to 
the nearby populace . ( e . g . , 2 1 ,  11 0 ,  2 0 6 ,  2 0 9 )  

Response . 
Th i s  concern was the bas is for the Ura n i um Mi l l  Ta i l ing s  Rad iat ion Control 
Act o f  1 9 7 8  ( PL95-6 0 4 ) . 

2 .  Commen t .  
O n  the other hand , some commente r s  thought the concer n  overdone . 

o Two per sons thought the levels very small . One spoke of them a s  " d e  
minimis . "  The other s a i d  that "l imi ted , intermittent contac t with the 
p i le would not cons t i tute a maj or hea l th hazard . "  ( 4 0 , 1 0 2 ,  1 0 4 )  

o Several  per sons f rom Tooele doubted that i t  could be demonstr ated that 
anyone had d i ed f rom cancer because of the p r esence of the t a i l ing s .  
( 4 , 8 ,  1 3 ,  4 0 ,  2 0 1 )  
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Response . 
The exposures to r adon f rom the Vi tro p i le ( Table 5 . 1 )  a r e  indeed sma l l  
compared t o  backg round ( Table 5 . 3 ) , but the radon release r a tes are we l l  
above the EPA s tanda rds and the r e fore the law manda tes tha t there be 
reme d i a l  ac t ion . 

3 .  Comment . 
S everal commente r s  found the prese n t a t ion of expec ted impac ts incomplete . 

o Comment a 
The EPA d i sag reed w i th the statemen t in  the DEI S  tha t  " a l l  doses and 
health e f fects would occur w i th in 10 k i lome ters of the Vitro p i le . " 
( 2 0 4 )  

o Response a 
Th i s  s ta temen t  was indeed incorrec t .  I t  has been cor rected i n  Sec t ion 
5 . 1 . 4  of th i s  FEI S .  

o Commen t  b 
Pot e n t i a l  gene t i c  e f fe c ts shou ld have been cons idered . ( 1 1 0 )  

o Res ponse b 
The i n te l l igent commen ter can make h i s  own or  her own e s t imates o f  
gene t i c  defec ts  us ing the whole-body popula t ion doses g i ven i n  
Tables 5 . 1 and 5 . 2 of the DEIS and wha tever r i s k  fac tor h e  f inds 
acceptable . The EPA appea r s  to accept the following r is k  factor s 
( EPA , 1 9 8 2 �  Sec t ion 4 . 4 . 2 ) : 

0 . 0 4 to 0 . 6 ser ious gene t i c  abnorma l i t ies  per 1 0 0 0  l ive b i r ths for 
the f ir s t  gene r a t ion . 
0 . 1 4 to 5 ser ious g�ne t ic abnormal i t i es  per 1 0 0 0  l i ve b i r th s  for a l l  
succeed ing gener a t ions . 

In e ach case , a l i f e t ime exposure of the gonads to 1 0 0  mR/y 
( approx imately backg round ) i s  a s s umed . The Interna t iona l Comm i s s ion 

on Rad i a t ion Protect ion ( ICRP , 1 9 7 7 )  e s t i ma ted the gene t i c  e f fects to 
be less than somat i c  e f fects for a g i ven popul a t ion dose , therefore , 
only r i s k  of soma t i c  e f fe c ts mus t  be cons i dered . 

o Comment c 
The DEI S  f a i led " to g ive much c r edence to nonma l ignant d i seases c aused 
by exposure to ion i z ing rad i a t ion . " ( 11 0 )  

o Response c 
Th e DOE i s  unaware of r i s k s  of nonma l ignant d i seases caused by exposure 
to the r e l a t i ve ly low leve ls o f  ion i z ing rad ia t ion tha t occur on the 
Vi tro p i le .  Ca taracts may be wha t  i s  spoken o f �  but  the m i n imum x-r ay 
dose capable of caus ing a c l i n i c a l ly s ig n i f icant c a ta r ac t  is thoug h t  
t o  l i e  between 6 0 0  and 1 0 0 0  r ad i n  adults ( E i senbud , 1 9 7 3 : 3 3 ) . 

o Comment d 
The DEI S  should have addressed the cumu l a t ive e f fec ts on wor kers  of 
exposures to r adon and external gamma rad i a t ion . ( 11 0 )  
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o Response d 
I t  i s  bel ieved that " the cumulat ive e f fec ts on wor k e r s  of exposure to 
r adon and external gamma r ad ia t ion" dur ing construct ion wer e  add r essed 
in Sec t ion 5 . 1 and Append ix F o f  the DEI S .  I t  i s  ag reed that exposure 
of wor ke r s  on the pile will have to be l im i ted to 5 r em/y r .  Th i s  
point is d iscussed f u r ther in the sec t ion o n  m i tigation , 5 . 1 9 ,  of t h i s  
FEIS . 

4 .  Comment . 
The r e  shou ld be some d i scuss ion in the document of the consequences of the 
V i tro ta i l ings hav ing been present and unp rotected for over a decade . 

o Seve r a l  per sons f rom the Salt La ke Va l ley s a id that ther e  are a l r eady 
elevated leve ls of cancer among nearby r e s idents and wor ke r s  and a r e  
wor r ied about the i r  own hea lth . ( 2 0 ,  2 7 ,  3 4 , 3 6 ,  4 9 )  

o Two per sons pointed to stud ies said to demonstrate the l i n k  between 
the ta i l ings and cance r s .  ( 3 4 ,  4 9 )  Several blamed the i r  own o r  the i r  
r e la t ives ' canc e r s  on the ta i l ing s .  ( 3 ,  2 7 ,  3 3 ,  4 3 ,  5 2 )  Two per son s 
offered l i s ts of cancer vict ims . ( 2 7 ,  4 7 )  

o Two people told of g rotesquely deformed f ish hav ing been caught i n  
Mill Cree k  and the Vi tro d i tch . (2 7 ,  4 7 )  

Response . 
I n  1 9 8 1 , the natural inc idence was such that about one in s ix per sons d ied 
of cance r .  Section 5 . 1 . 4  of the ma in text of th i s  FEI S  i nd icates that the 
calculat ions pred ict an add i t ional cance r  death in Salt  La ke Va l ley d ue to 
the ta i l ings every 5 to 6 yea r s .  There is no way to tell wh ich of the 
many cancers that do occur  may be attr i butable to the ta i l ing s .  

I n  any case the dec i s ion has been made for remed ial ac tion . Wha t th e 
e f fects of the pile having been the r e  in the past a r e , does not a f fec t 
that dec i s ion except to emphas i ze that no act ion i s  not a s a t i s factory 
a lternat ive . 

5 .  Commen t .  
The r e  wer e  several  comments about the present r ad ioactive state o f  the 
Vi tro ta i l ings and their envi rons . 

o Comment a 
Th e under ly ing soi l i s  contaminated . ( 3 4 )  Mor e  data are  needed on 
th i s  contaminat ion , as the evidence suggests that i t  is much deeper 
than sta ted in the DEI S .  ( 11 0 )  

o Response a 
Agreed . The depths of contami nation s tated i n  the DEI S  were based on 
the evidence ava i lable at the t ime the DEI S  was wr i tten . Dur ing 
r emed i a l  act ion the contaminat ion w i l l  be r emoved u n t i l  the Ra- 2 2 6  
standard i s  met .  However ,  for pu rposes of th i s  EIS , the DOE believes 
the informat ion to be s u f f ic ient to asce r ta i n , and bound , the impac ts 
from the remedial  ac t ions . 
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o Comment b 
The ground water i s  contaminated , and ther e  i s  the suggest ion i n  the 
data that the deepe r , par t i ally con f ined g round-water sys tem i s  
a lr eady con taminated . ( 1 1 0 , 2 0 9 , 21 4 )  

o Response b 
Th i s  s u b i ssue i s  addr e s sed in Append ix 0 ,  and i n  Sect ion 5 . 4 o f  th i s  
FEI S .  

o Comment c 
The DEI S  says there i s  no contaminat ion i n  the Jo rdan River sed iments , 
but Dr . Pendleton " tr aced contam inat ion for some d i s tance down the 
r iver in yea r s  past . "  ( 2 0 4 )  

o Response c 
The DOE has inqu i r ed into the e x i s tence and ava i lab i l i ty of 
D r . Pendleton ' s  data r egard i ng radiolog ical contamination of water or 
sed imen ts o f  the Jor dan Rive r .  These data , avai lable a t  the 
Un iver s i ty of Utah , will  be r eviewed by the State of Utah pr ior to 
comple t i on of the f inal design . Dr . Pendleton ' s  r ad iolog ical 
inve s t igat ions r egard ing so i l  concentrat ions wer e  reviewed i n  
ORNL/TM- 5 2 5 1  and incorpor a ted i nto Append ix F o f  t h e  FEI S .  

o Comment d 

o 

"No measurements of amb ient- a i r  r adon concentr a t ions on the Vi tro s i te 
i ts e l f  were ava ilable for use i n  the impact statement . "  The commenter 
went on to say that the DEIS r epor ts r adon concentrat ions at 6 feet 
above the sur face of the ta i l ings , but doe s  not point out whether the 
r adon daughters  are in equ i l ibr i um .  ( 5 )  

Response d 
Data from long-term 
s i te ( 4 0  locat ion s )  
4 . 8 and Append ix F .  

r adon concent r a t ion measurements o n  and a round the 
are p r esented and used in the r ev i s ion of Sect ion 

A dose conver s ion factor developed in Append ix F 

1 0- 5  rem 
7 . 3  x 

( h r -pC i/k ) 

was u sed to conver t  r adon concentration to dose to the lungs f r om 
r adon inhalat ion . Impl i c i t  in th i s  dose-conver s ion factor i s  an 
assumpt ion of 25 percent equ i l ibr ium between radon-daughter produc ts 
and r adon . 

o Comment e 
The r e  wer e  two comments about techn iques o f  measurement . One man s a id 
the DOE should use an apparatus r ecently per fected at the Idaho Falls 
laboratory to determine the isotope o f  u r an i um- 2 2 6  ( s ic , he probably 
mean t r ad i um) . ( 3 2 )  Another said the DOE s hould develop a s ta t i s
t ically sound samp l i ng scheme " to g a i n  a r epresentat ive Ra- 2 2 6  aver age 
over the e n t i r e  1 2 8  acres of the Vitro s i te . " ( 11 0 )  
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o Response e 
The techn iques used by the DOE to measure Ra- 2 2 6  concen t r a t ions are 
bel ieved to be sound and genera lly acceptabl e .  New data based on the 
s ta t i s t ica l ly des igned samp l i ng by MSRD ( 1 9 8 2 )  are  pr esented for 
U-2 3 8 ,  Ra-2 2 6 ,  and Th-2 3 0  in  the r e v i s ion to Sec t ion 4 . 8  and 
Append ix F .  

6 .  Comment . 

The acc ident analyses in the DE I S  (Sect ion 5 . 1 . 5 and Append i x  F . 2 . 3 ) are 
an adequate assessmen t  of the r ad i a t ion exposure pa thways and a r easonable 
est imate of doses due to a hypothe t i c a l  acc idental spi l l  of ma ter i a l  on 
land . ( 2 1 5 )  

Response . 
Ag r eed . 

6 . 1 2 HEALTH EFFECTS AND CONVERS I ON FACTORS 

Seve r a l  s ta tements ( 3  wr it ten and 2 ora l )  had obse rvat ions to ma ke a bou t 
the way health effects are  infer red from r ad iolog ical  exposures . 

1 .  Comment . 
Sever al pe r sons and organ i za t ions que s t ioned the conve r s ion fac to r s  used . 
The EPA quest ioned the sta tement i n  the DEI S  that the fac tor s used for 
l ung cancer inc idence from r adon daughter exposures ove r e s t ima te the 
r i s k .  The e s t imates used f a l l  in  the low- to mid-r ange o f  those used by 
many gr oups . Mor eover , acco r d i ng to BE I R- I I I  for high LET radiat ions the 
l i near hypo thes i s  is less l i kely to lead to ove r e s t i mates of r i sk ,  and may 
in fact lead to unde r es t ima te s .  ( 2 0 4 )  

Re sponse . 
The r i s k  fac tor s used in the DE I S  are , in the DOE ' s  opi n ion , rea l i s t ic 
e s t imator s of the t r ue r i sk of  l i f et ime c ancer death . The tex t has 
changed "ove r est imate"  to " e s t imate rea l i s t ic a l ly " . It should be po i nted 
out , howeve r ,  that l i terature va lues range from 13 to 102 lung cancer 
d eaths per mill ion man-r ems of dose commi tment d ue to inha l a t ion of 
r adon-daughter prod uc ts , and f rom 50 to 6 21 cancer d eaths pe r m i l lion 
man-r ems of dose commi tment due to gamma exposure (Cohen , 19 81 ; Ev ans e t  
al , 19 8 1 ;  Har ley and Pa s ter nack , 19 8 2 ;  Nat iona l Ac ademy of  Sc ience , 19 8 0 ;  
Na t ional Academy of Sc ience , 19 7 2 ;  Un ited Nat ions , 19 7 2 ;  Un i ted Nat ions , 
1 9 7 7 ; Uni ted S ta tes Rad i a t ion Pol icy Counc i l ,  1 9 8 0 ) . Thus , the facto r s  
used in pred i c t i ng cancer deaths i n  th i s  FE I S  a r e  probably accurate  to 
w i th i n a factor of 5 .  S ince the same r i sk fac tor s were used throughout 
t h i s  repor t ,  inter compa r i sons of rad iolog ic a l  impac ts be tween the two 
ac t ion a l ternat ives are  valid , rega r d less of the acc u r acy . 

2 .  Comment . 
The EPA also sa i d  tha t s i nce " the BEIR I I I  gamma r i s k  factors are based on 
m i s i nterpreta t ions of Japanese exposure data ( wh ich are  now being 
r eassessed ) , we r ecommend that un t i l  new r i sk fac tors  are  developed , BEIR 
I or o ther so urces for gamma r i sk coe f f i c ients be used . " ( 2 0 4 )  
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Response . 
In another context ( DOE 1 9 8 2c )  the EPA r ecommended us ing 2 0 0  x 1 0 -6 pe r 
m an-r em instead of 1 2 0  x 1 0 -6 per man-rem . The DOE th i n k s  such a sub
s t it u t ion premature and , i n  any case , a subst i t u t ion that would not chang e 
the compar i son between act ion a l terna t i ves . 

3 .  Comment . 
A group r epresenta t ive said the DOE should d i scuss in g r eater deta i l  why 
i t  selec ted the r adon and EGR r i s k  fac tor s it  d i d . He a lso asser ted that 
e s t imates wer e  made only for hea l thy , ad u l t  membe r s  of the popul a t ion . 
( 1 10 ) 

Response .  
The convers ion facto r s  used are for a demog raph i ca l ly ba sed d i s tr ibut ion 
of ages and sexes , and the r e for e imp l i c i tly i nc luded young and old people 
and people of  less than pe r fect heal th . See also the re spon ses above to 
the EPA and to I s sue 4 below . 

4 .  Commen t .  
One man said  that the hazard a t t r ibu ted to r adon i s  grossly exagg e r a ted , 
saying that the usual conve r s ion fac tor s a r e  wrong . ( 2 ,  11 1 )  

o He be l i eved the infer ences f rom the uranium miner d a ta are false 
because they a r e  incons i s tent w i th data from u r a n i um m i l l  wor ker s .  
Th e forme r  breathed contamina ted dus t ,  the l a t te r  r adon gas . 
Moreove r ,  these epidemiolog ical  inferences are con founded by the 
prevalence of smok ing among the mine r s . 

o He s a id that the s t andard a ssumption of  a l inea r ,  non-threshold 
r esponse to r ad i a t ion is not provable , and impl ied that hea lth ef fec ts 
are therefore inev i tably ove r e s t ima ted . 

Response . 
An excess lung cancer r i s k  has been obser ved among seve r a l  groups of  
underg round miners exposed to Rn- 2 2 2  and its  daughter s :  u r an ium miners i n  
Co lor ado , Cz echos lovak i a , and Ontar io , f l uor spar mine r s  in Newfound land , 
and seve r a l  sma ller g r oups of  nonu ran ium miners wor k i ng in hard roc k  mines 
in Sweden and Eng land . The results of these ep idemiolog ical  stud ies  are 
d isc ussed in deta i l  in a r epo r t  o f  the Un ited Nat ions Sc ient i f ic Comm i t tee 
on the E f fec t s  of  Atomic Rad i a t ion , publ ished in 1 9 7 7 . a These s tud i e s  
led the Internat ional Comm i ss ion o n  Rad iolog ical Protec t ion t o  es t ima t eb 

a to tal l i fet ime r i s k  for lung cancer of 

1 . 5- 4 . 5 x 10-4  per WLM . 

a " Le vels  and Ef fec ts of I on i z ing Ra d i a t i on . " UNSCEAR,  19 8 1 .  
b " Limits for Inhalat ion o f  Radon Daugh te r s  by Wor ker s . "  ICRP 

Publicat ion 3 2 ,  1 9 8 0 . 
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The data have also been reviewed by the Nat iona l Academy of  Sc ience s ' 
Comm i ttee on the B iolog ica l E f fec ts of  Ion i z ing Rad i a t ion ( BEIR ) a 

together with data from exper imenta l stud ies w i th an ima ls  des ig ned to 
e luc idate the processes i nvolved . The synerg i s t ic l ink with smok ing 
i s  we ll known and continues as a ma tter of i ntense research inte r e s t ;  
the exper imenta l evidence , for instance , shows tha t the or ig in of  
tumor s  in anima ls  i s  deep in  the lungs , whe reas human cancer s  induced 
by c iga rette smok ing or exposure to environmental agents near ly a lways 
ar ise h igh in the lungs . 

The l i fet ime r i s k  factor used in th i s  FE I S  is one suggested by an 
i nternational group of expe r t sb as mod i f ied by a changed de f in i t ion of 
the WLM due to Har ley and Paster na kC , equ ivalent to 

2 x 1 0 -4 per WLM . 

The BEIR reportC a l so d i scusses at  leng th the l i near , non-thre shold 
hypothes i s  for r a d i a t ion exposure . I t  chooses to fol low a l inea r -quad ra t i c  
but s t i l l  non-threshold response . Th i s  ve ry li kely doe s tend to ove r 
e s t ima te hea l th e f fects somewha t .  

The DOE and its contr ac to r s  feel tha t  they mus t fol low the lead of  these 
expe r ts in documents such as th i s .  

5 .  Commen t .  
O n e  man s a i d  tha t  the danger from radon i s  exagge r a ted , " I  a m  a f r a id there 
has been some i ntent iona l fea r -ma k ing • • •  we do not have a r u naway nuclear 
p ile s i tt ing across the stree t . " ( 2 2 )  

Response . 
Th e DOE does not bel ieve that fea r s  have been de l i be r a te ly inc i ted ; the 
fear s expressed are real and a product of the t imes . 

6 . 1 3  LAND USE 

Several sta tements ( 1 2 wr i tten and 9 ora l ) , espe c i a lly those of the 
Ce ntr a l  Va lley water Rec lama t ion Fac i l i ty Board , commented on the proper and 
best use , as we l l  a s  the value , of the land at  the Vitro and South Cl ive 
s ites .  Th ese comments are summar i zed be low together wi th the DOE ' s  r esponses 
to them. 

1 .  Comment .  
Th e CVWRF Board purchased th i s  large tr act o f  land for the spec i f ic 
purpose of  cons tructing a waste-wa ter treatment plant and having adequa te 
land ava ilable for long-ter m expans ion . Th i s  s i te wa s spe c i f ica l ly 

a "Th e  Effects on Populations of Exposure to Low Levels of  Ion i z i ng 
Rad iat ion : 1 98 0 . "  NAS , 1 9 8 0 .  See Especially Page 3 0 8  and Follow ing . 

b " E s t imate of  Risk From Env i ronmen tal Exposure to Radon- 2 2 2  and I ts 
Decay Produc ts . "  Nature 2 9 0 , 98 -10 0 .  

c "Environmental Radon Daughte r  Alpha Fac tors i n  a F i ve-lobed Human 
Lung . "  Health Phy s ic s  4 2 ,  7 8 9 -80 0 .  See Espec i a l ly Page 7 9 3 . 
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selected to accommodate a long- term need at the leas t long- term cos t .  
Mor eover ,  i t  was purchased w i th the prom i se f rom the Federal  gover nmen t  
that i t  would b e  immed iately cleaned u p  and that a l l  of th i s  land would b e  
ava i lable for the i r  purposes .  A l l  o f  th i s  land i s  needed . ( 1 5 , 1 8 ,  1 0 7 ,  
1 1 0 , 2 0 4 , 2 0 7 ,  2 0 9 ,  2 1 2 ) 

Response . 
I t  i s  agreed tha t the CVWRF Boa rd purchased the " l arge tract of land " for 
the con s t r uc t ion of a waste-water treatment p lant and to fac i l i ta te 
long- term expans ion ( F inal Repor t ,  201 , Fac i l i t ies  Plan , CVWRF Board ) . In 
add i t ion , it  is agreed that the land was purchased con t i ngent on a p romise 
by the Federal government to c lean up the proper ty and mak e  i t  ava ilable 
for " Cen t r a l  Valley purposes . "  Th i s  i s  suppor ted by the i r  approved Master 
Plan , which i den t i f ies  intended land uses i n  the Vi tro s i te as  fol lows : 

o Mechanica l treatment plant : 1 0 0  acr e s  

o S ludge lagoons : 23-3 2 acres 

o Temporary indu s tr ial par k : 2 0 - 2 5  ac r e s  

o County r esource r ecovery fac i l i ty :  1 6  acr e s  

o C i ty c u l i nary wa terwell  s i te :  1 ac re 

However ,  the DOE d isagrees that " • • •  i t  would be immed iately cleaned 
up • • • •  " Remedial ac t ion is cont i ngent upon many t ime-cons uming processes 
r eq u i r ed by law . Regardless , alternat ive 3 i s  DOE ' s  pre fer r ed alternat ive 
and the land w i l l  be ava i lable to the CVWRF Board upon complet ion of the 
r emed i a l  act i on .  

2 .  Comment . 
The ta i l i ng s  are presently and w i l l  continue to be an eyesore and a n  
aesthe t i c  b l ight . I f  the ta i l i ngs are  stab i l i zed on the s i te ,  i t  w i l l  
mean a p i l e  4 5  feet h igh -- four and a hal f  s tor ies . Th i s  wou ld be a very 
unaesthetic monument to a g iant Federal  m i s ta ke . ( 1 7 ,  2 0 ,  1 0 9 ,  2 0 9 )  

Response . 
I t  i s  agreed that the unsta b i l i zed ta i l ings are  some th ing of an eyesor e .  
But the DOE d isag r ees that the ta i l ings stabi l i zed accord ing to the plan 
o f  Alterna t ive 2 would const i tute an "aesthe tic b l ig h t "  on wha t  i s  alr eady 
a f unct i onal-appe a r ing indus t r i a l  warehous i ng neighborhood , not unpleasant 
to look a t ,  but hardly a res iden tial  or comme r c i a l  d i st r ict  that r equ i r e s  
extreme ly pleas ing s u r round ings i n  wh ich to conduct da i ly b u s i nes s .  

3 .  Comment . 
S ta b i l i z a t ion in place wi l l  proh ibi t developmen t  of the pr ime i ndus t r i a l  
land ad j acent t o  the s ite , w i l l  constra in developmen t of other nea r by 
l and s , and may d iscourage f u r ther development e lsewher e  i n  the Salt  La ke 
Va lley . At the present t ime there are  vacant f ie ld s  w i th i n  one-h a l f  m i l e  
of t h e  s i te 7 this  vacant land i s  valued a t  from $ 1 0 0 , 0 0 0  t o  more than 
$ 19 3 , 00 0  per acr e .  ( 1 7 ,  2 1 , 1 0 9 ,  2 0 6 , 2 0 9 ,  2 1 0 , 2 1 1 ) . One per son quoted a 
local planner as say i ng that li the Vi tro s i te i s  the p r ime indus t r i a l  

proper ty in t h e  western Un i ted States . "  ( 2 1 1 ) . 
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Year 

1 9 5 3  

1 9 8 0  

1 9 7 5  

1 9 8 0  

1 9 8 1  

a 

Response . 
S tabi l i z a t ion in place will  l i k e ly result in land use r e s t r ict ions that 
wil l preclude development of the Vi tro s i te ' s  3 3 0 0  South S treet f rontage 
prope r ty as a tempor ary ind u s t r i a l par k .  Howeve r ,  the deve lopmen t  of an 
alternate parcel as an indus tr ial par k  is a poss i b i l i ty . In add i t ion , i t  
i s  not antic ipated that stab i l i z at ion in place would proh i b i t  the 
deve lopmen t  of adj acent prope r ties or d i scourage development elsewhe re i n  
the Salt La ke Va lley . 

Th e est ima te of $ 1 9 3 , 0 0 0  pe r ac re  for the mar k e t  va l ue of vacant f ields 
w i th in one-half mile of the Vitro s i te is noted . Howeve r ,  the DOE 
analy s i s  of local  land va lues does not suppor t th i s  est imate of the mar k et 
va lue of v i c i n i ty proper ties . A 22 . 71-ac re s i te at 3 3 0 0  South St reet and 
900 We st  Street is c u r r e n t ly ( 1 9 8 3 )  be i ng offered for sale by the Utah 
State Re t i r ement Fund for $ 1 , 9 7 8 , 4 9 5  or app rox ima tely $ 8 7 , 120  per ac r e .  A 
spok espe r son for the Utah State Re t i r ement Fund s t a ted tha t a recen t 
appra isal of the prope r ty d id not ment ion the proper ty ' s  prox imity to the 
Vi tro s i te or the uran i um m i l l  ta i l i ngs (Blackbu r n , 1 9 8 3 ) . 

Based on the preceding , the d i f fe r ence be tween the a forement ioned est ima t e  
o f  $ 1 9 3 , 0 0 0  per ac re a n d  the ask ing pr ice for the Utah S t a t e  Re t i r ement 
Fund ' s  ad j acent proper ty can not be a t t r ibuted to the prope r ty ' s  prox imity 
to the Vi tro s i te .  

Th e follow ing data we re provided by the Cha i r man of the Boa rd ( Pe ter sen , 
19 8 3 )  and the General  Ma nager ( Dahl , 1 9 8 3 )  of the Centr a l  Va lley Wa ter 
Rec lamat ion Fac i l i ty .  Th ese data summa r i z e  tr ansac t ions involving the 
Vi tro s i te ,  as we ll as the s i te of  the was te-water t r ea tment fac i l i ty . 

Pa rcel 
S i z e  

( ac r e s )  

3 9 . 0  

3 9 . 0  

2 5 . 5  & 1 6 . 0  

2 5 . 5  & 1 6 . 0  

12 . 5  & 1 4 . 3  

Pu rchase 
Pr ice 

( dollar s/acr e )  

$ 3 , 5 0 0  

5 0 , 0 0 0  

9 , 0 0 0  

10 , 0 0 0  

6 2 , 50 0  

Descr ipt ion 

D i s t r ic t  One ' s a purchase 
of the s i te for the treat
ment plant 

Sale of  the s i te to 
Ce n t r a l  Va lley 

Tracts "B " and " C "  nor th ; 
purchased by D i s tr i c t  One 

Tracts "B"  and "C " nor th ; 
sold to Ce n t r a l  Va lley by 
D i s tr ict One 

Tracts "B " and "C " sou th ; 
sold to Ce n t r a l  Va l ley by 
Richa r d s -Moench 

A predecessor organ i z a t ion ,  and now a membe r ,  of Ce n t r a l  Va l ley . 
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F ina l ly ,  the cur r e n t  mar ke t  value of Ce n t r a l  Va l ley ' s  3 3 0 0  South S tr ee t  
f rontage proper ty is  est imated t o  b e  $ 7 8 , 4 0 0  per ac re . The se deta i ls a r e  
i nc luded in Append i x  I of t h i s  FEI S .  

4 .  Commen t .  
One pr ivate c i t i zen que s t ioned whether or no t the Ce n t r a l  Va l ley Water 
Rec lama t ion Fac i l i ty r eally needed all of its land . He suggested that 
because o f  advances in sewage technology , the sewag e t r e a tmen t  plant w i l l  
not need a s  much land a s  the ir  plans ind icate . He a lso s uggested s tor ing 
dewatered s l udge on the ta i l ings  pile  and ma k i ng the p i l e  deeper to 
dec rease the area of land covered by the p i le . ( 2 ,  1 1 1 )  

Response . 
Th e r e  i s  no doubt that the CVWRF Boar d  could pro f i tably use all  o f  the 
1 2 8 -acre s i t e ;  its plans for use of the land wer e  o u t l ined in Sect ion 4 . 9  
o f  the DE I S .  The CVWRF manag ement i s  presumably we l l  aware o f  advances i n  
sewage technology and how those advances might i n f l uence plann ing . 
Reg a r d i ng the use of dewatered s l udge , see responses to I s s ue 8 ,  th i r d  
r esponse , Sec t ion 6 . 9 . I t  i s  preferable t o  pr even t the ta i l i ngs f r om 
con tac t i ng ground water ; thus , the f i n a l  embankment cannot be comple ted 
be low g r ade ( deepe r )  or pa r t i ally below g r ade because of the high wa ter 
table . 

5 .  Comment .  
One c i t i zen , r e fer r ing to the Vi tro s i te ,  asked , "How much an acre was the 
s i te sold for « pres umably to the CVWRF) ) and wha t  is the value o f  the 
proper ty today? " She a lso asked if  the 1 2 8-ac r e  f ig u r e  g iven on page one 
of the DE I S  were cor rec t . ( 4 )  

Response . 
I n  1 9 7 9 , the CVWRF Board bought the las t  2 9  acres o f  the presen t , 128-a c r e  
s i te f o r  about $ 6 2 , 0 0 0  per ac r e . The DOE ' s  r ecent econom ic s tudy shows 
tha t , i f  c leared of tai l i ngs , s i te land would be va lued at $7 8 , 4 0 0  pe r 
acre in 1 9 8 3 .  The 1 2 8 -ac r e  f igure  i s  be l ieved to be acc urate w i th i n  a few 
tenth s  of an ac r e .  

6 .  Comment . 
The poss i b i l i ty o f  r es t r ic t ions on the placement of bu i ld i ng found a t ions 
near the s tab i l i zed mound ( a l terna tive 2 )  was r a i sed . The DOE should 
e xplain the reason for th i s  and its poten t i a l  e f fect on the CVWRF 
expansion plans . ( 2 0 4 )  

Respons e .  
The reasons for res t r i c t ions wer e  pr esented i n  the DEI S ,  Sec t ion 5 . 6 ,  
Impacts on Land Use ( page 1 2 4 ) . 

7 .  Comment . 
A few comme n ts focused on land use and value in Tooele County . 

o Comment a 
Tooele Co un ty wi l l  be l imi ted and proh i b i ted f r om f u t u r e  use of these 
r emote lands . Pote n t i a l  f uture use includes min ing and chemical 
plan t s . ( 7 , 1 2 ,  20 5 )  
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o Res ponse a 
I t  is agreed tha t  any use of the South Cl ive s i te w i l l  be proh i b i ted 
i f  A l ternative 3 is implemented . The South Clive s i te , as we ll as 
mos t of the land w i th i n  a la-mi le r ad ius of the s i te , is character
i zed by poor so i l  cond i t ions and sparse vege ta t ion . Cur rent land uses 
are limi ted to sheep g r a z ing , j ac k r abbit  hun t i ng , and occas ional 
recreat ional veh icle dr iv ing . The s i te is c u r r ently owned by the 
S ta te of Utah , wh ile mos t of the land within a la-mile radius of the 
s i te is pub l ic domain admi n i s tered by the Bur eau of Land Managemen t .  
Based on cons iderat ions of technology and raw mater ials r equ i r emen ts , 
the s i te has vir tually no resource value . In add i t ion , i ts r emote
ness from the urbani zed areas of Tooe le Co unty mak es it  an improbable 
locat ion for a chemical plant . Based on the preced ing , i t  i s  incor
r ect to charac te r i z e  potential  futur e land uses  as includ ing min ing 
and chemical plants . Ther e fore , it also is incor rect to value the 
s ite on the bas i s  of it be ing a poten t i a l  loca t i on for a chemical 
p lan t .  

o Comment b 
I f  the County is r e imbursed for th i s  land , the " as sessed valua tion of 
th is plot should be on a chemical plant bas i s , not on was te gr ound . "  
( 7 )  

o Response b 
Th i s  sub i s sue is beyond the scope of th i s  E I S . It  has not been 
establ i shed that Tooele County mus t  be reimbur sed for th i s  s tate
owned land or , should i t  be so e s tabl ished , wha t  the bas i s  of 
assessment of land value should be . 

o Comment c 
Th e Gover nor said that i f  the DOE chooses to exchange some 
Feder ally-owned land for the s tate-owned South Cl ive s i te , the 
exchange should be made be fore cons t r uct ion beg ins . Otherwise , DOE 
will  need to get a speci al-use permit f rom the D ivis ion of State Land s 
and Fores try . A r ight-of-way permi t may also be needed to provide 
access across other sta te lands . ( 2 0 9 )  

o Response c 
The question of the ownership of the South Cl ive s i te w i l l  be resolved 
pr ior to cons t r uc t ion . In add i t ion , i f  a r igh t-o f-way permit i s  
required to ga in access to the South Cl ive s i te ,  i t  w i l l  be obta ined 
pr ior to cons truct ion . 

6 . 14 NONRADIOLOGICAL IMPACTS 

There wer e  3 wr itten and 9 or al  s tatements that d i scussed nonradiolog ica l 
impacts . These and the DOE responses to them are g iven below .  

1 .  Commen t .  
Several per sons s po k e  o f  the d u s t  ha zard .  They apparently we r e  not 
speak ing so much of its rad iolog ical e f fec ts  as of the problems as soc iated 
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w i th dust concen t r a t ions so h igh that those downwind some t imes have to 
wear eye cover i ng s  and cover the i r  noses . Dus t , they said , is  inev i table , 
al  though i t  can be a l le v i a ted by keeping the wor k ing areas wet .  ( 5 ,  2 0 , 
2 2 , 31 , 3 4 , 5 0 , 5 2 )  

Respon se . 
P r oduct ion of dust dur i ng the cons t r uc t ion phases of Alternat ive 3 w i l l  be 
kept as low as i s  p r a c t icable ; th is may requ ire the we t t ing down of the 
excavated mater ials  dur ing dry per iod s .  The commen te r s  should note tha t 
d u s t i ng f rom the p r e sent , 1 2 8 -acre s i te w i l l  be substan t ially red uced upon 
complet ion of the remed i al ac t ion . 

2 .  Comment .  
Seve r a l  per sons brough t  up the i s sue of heavy me tal s .  ( 2 0 9 , 21 2 ,  and 
other s) 

o Comment a 
The r e  was a compl a i n t  that " the techn ical document does not 
spec i f ically deal w i th heavy me tals or any of those con s t i tuent s . " 
Th e commentor spe c i f ically men t ioned hexavalent chrom i u m ;  he was 
talk ing about the pre sence of heavy metals i n  and the i r  transpor t by 
g round water . ( 6 )  

o Response a 
Th e DEI S  d i d  add r e s s  the problem of heavy met a l s . Th i s  was done in  
sect ion A . 4 . 2 . 2  of Append ix A ,  where the t r a nspor t r a te s  of thor i um ,  
lead , uran i um ,  ar sen ic , selen ium , chrom i um ,  and s i lver we r e  compa red 
w i th the t r anspo r t  r a te of r a d i um in  c lays or s i l ty c lays typical of 
the Vi tro- s i te ( Table A- 4 ) . Of these , only chrom i um is t r anspor ted 
more rapidly than r ad i u m  (5 t imes as f a s t )  and ne i ther of these 
e lements moves w i th the full ground-water speed . The DOE est ima tes a 
0 . 0 2 6  percent s i te-we ighted aver age for the chromium content of the 
t a i l i ng s ; th i s  amounts to 2 6 4  grams pe r ton , or 2 . 6  t imes the average 
c r us tal a bundance of ch romi u m .  The compound s formed of ch romium i n  
the ta i l ings a r e  unknown ; but i t  appea r s  tha t they ar � r e l a t ively 
insoluble compound s .  Chrom i um concentra tions in wa ter s d r awn fr om 
shal low we lls d r i lled in the ta i l i ngs are a l l  less than 0 . 0 5  mg/ , 
wh ich i s  the ma x i mum conce ntr a t ion al lowed i n  d r i nk i ng water . Fu r ther  
d i sc u s s ion of  the heavy metal problem can be  found i n  Append ix D of 
th i s  FE IS . 

o Commen t  b 
" Th e  heavy me ta l s  present i n  the ta i l i ngs w i l l  neve r burn out . "  
Hexavalent chrominum was ag a i n  ment ioned . ( 1 8 ,  2 0 2 )  

o Response b 
A g r eed . See response in prev ious pa r ag raph . 

3 .  Comment . 
A Tooele Co unty o f f ic ial  and EPA que s t ioned the data in Sec t ion 5 . 1 4  of 
the DEIS wh ich ind icated there wou ld be a h ighe r inc ident of cons t� uct ion
r e l a ted problems and d i sabl ing indus t r i a l  acc idents at  the Salt La k e  s i t e  
t h a n  at  t h e  South Cl ive s i te .  ( 6 ,  2 0 4 )  

- 21 5-



Respon se . 
Th e est imates of expec ted number of wor k-r e lated acc idents g i ven in Table 
5 - 1 2  of the FEI S  have been recalcu la ted to re flec t  changes in the 
a l ter nat ive des igns , manpower , and inc idence r a tes of  the Utah Depar tment 
of Transpor ta t ion and other s .  Table 5-12 ind ica tes that d i s abl ing 
i n j ur ies (def ined as a death or los t  wor k  days) among cons t r uc t ion wor ke r s  
is more than twice as g reat for A l te r n a t ive 3 than for Alternative 2 .  

6 . 15 PSYCHOLOG ICAL IMPACTS 

Many s ta tements ( 3 wr i t ten and 13 o r a l )  inc luded ment ion of the fear and 
wor ry tha t  the ta i l ing s  arouse among people . 

1 .  Comment . 
In Tooe le Co un ty , the prospect of having these ta i l ings in  the same county 
as themselve s c auses people to expec t the i r  par t  of  Utah to be s t i gma t i zed 
a s  a gene r a l  dump i ng ground for the nat ion ' s  was tes . ( 6 , 7 ,  8 ,  1 1 ,  13,  2 0 1 )  

o The m i l i tary ' s  nerve gas  supply , inc l ud ing the Weteye m i s s i le , i s  
a l ready s tored a t  the Tooe le Ar my Depot . 

o I t  was near the Dugway Prov i ng Ground i n  Tooe le County tha t seve r a l 
years ago a numbe r of  sheep d i ed from expos ure to poi son gas . Th i s  
incident received w ide coverage in  the nat ional pres s .  

o People from ou t of s ta te , and even some Utah r e s id en t s , are 
appr ehens ive about travel ing a long I n te r s tate 8 0  wes t  of Salt  La k e  
Ci ty and only two m i les nor th o f  the South Cl i ve s i te .  

Response . 
Th e DOE apprec i a tes Tooele Co unty conce rn ove r be ing s t igma t i zed a s  a 
gene r a l  pu rpose dump ing g round . The feel ing i s  rea l , al though in  DOE ' s  
opi n i on based on an unj u s t i f ied fear of low level rad i a t ion . The ta i l ings 
are such a low-level source that unless one is r ig h t  on top of or next to 
the ta i l ings themselves , the amount of addi t ional i r r ad i a t ion one r ece i ves 
i s  no mor e  than the normal var ia t ion in backg round . When the ta i l ings are  
moved to Sou th Cl i ve , they w i l l  be  covered and isolated from g round water . 

These ta i l ings mus t  be cared fo r .  
t a i l i ngs s i t t ing uncon t rolled in 
cannot be per m i t ted to cont inue . 

2 .  Comment . 

The pr esent s i t u a t ion of  having bare 
the middle of  a ma j or me tropol i tan area 

In S a l t  La ke Co unty , the presence of the ta i l ings means tha t peopl e wonde r 
about the i r  future h e a l th because of having l ived , wor ked , or reg ul a r ly 
d r i ven nea r the Vi tro s i te .  ( 1 7 ,  21 , 3 0 ,  3 3 , 4 4 ,  4 6 ,  4 7 ,  5 3 ,  1 0 5 ,  1 0 9 )  

Re sponse . 
Th e DOE also apprec i a tes the wor r ies of the res idents of S a l t  Lake Va l ley , 
and i t s  me s sage to them is  the same as i t s  mes sag e t o  the res idents of the 
Tooe le Co unty . 
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6 . 16 MA I NTENANCE AND MONI TORIN G 

A numbe r of s ta tements ( 3  wr itten and 2 or a l )  thought the d i scuss ion 
i nadequate regard ing ma i n te nance of the f i na l  d isposal s i te a f ter remedial  
act ion and mon i tor i ng of e f f l uents both dur ing and af ter r emed ial  ac t ion . Th e 
issues are summar i zed below , fol lowed by the DOE ' s  re sponses to them . 

1 .  Comme nt . 
The r e  i s  not enoug h d i scuss ion of these ma t te r s  in the DEI S .  Surely some 
ma intenance w i l l  be needed a f ter the work  is done , even with the be s t  
des igned plans . And even more ce r ta i nly , the wor k  s i tes w i l l  have to be 
mon i tored d u r i ng the reme d i a l  act ion , to a s sure the safety of the workers  
and of res idents , and a f te r  the remed i a l  act ion to check on  the 
pe r formance of the d e s ign and to be able to take f u r ther ac t ion i f  
r equ i red . The DEI S  makes no f i rm comm i tments i n  these ma tter s .  ( 6 , 1 8 ,  
2 0 2 , 20 3 ,  2 1 5 )  

"Act ive surve i l lance and mon itor i ng w i l l  have t o  cont inue i ndef i n i tely i f  
i t  i s  left  i n  the hea r t  of the Salt Lake Va lley . " ( 2 0 2 )  

Response . 
The DOE agrees tha t  ma i ntenance and mon i tor i ng w i l l  be necessary , 
rega rdless of the a l terna t ive . Deta ils  of the plans for these ac t i v i t ie s  
a r e  ava i lable i n  the UMTRA Proj ect  Env i r onmen tal  He a l th and Safety Plan , 
the Proj ect L i cens i ng Plan , and the Remed ial  Act ion Pla n .  These documents 
w i l l  be subj ect  to r ev i ew and approval by the NRC and the sta te and w i l l  
b e  ava i lable t o  the publ ic a t  the read i ng rooms and l i brar ies l i sted a t  
the beg i n n i ng o f  Sec t ion 6 . 2 1 .  

Th e prog r am under cons iderat ion for do ing the remed i a l  ac t ion i nc ludes 
both env i r onmenta l and occupa t ional mon i tor ing with sys tems des igned to 
detec t the low leve ls of radioac t i v i ty that may be transpor ted by a i r  or 
wa te r .  

Th e long- term surve i l lance and moni tor i ng prog ram w i l l  be designed to 
assure that the f inal s i te r ema ins und i s t u r bed and cont i nues to func t ion 
as des ig ned . The surv e i l lance w i l l  con s i s t  of per iod i c  wa lkovers with an 
empha s i s  on exam i n i ng e ros ion protect ion feature s ,  cove r and fence inte
g r i ty ,  and other eng i neered features such as d ive r s i on channel s  and 
vege tat ion . Ground wa ter may a lso be sampled . Ma i ntenance w i l l  be needed . 

2 .  Comment . 
The leve l of ma intenance and mon i tor i ng requ i r ed wi l l  surely be greater i f  
stab i l i z a t ion o n  s i te is  chosen r a ther than r emova l of the ta i l ing s t o  the 
South Cl ive s i te .  

Response . 
The DOE ag rees , insofar  as ma in tenance and mon i to r i ng af ter compl et ion of 
the remed i a l  act ion is  conc er ned . Howeve r ,  the degr ee of mon i tor i ng 
r equ i r ed dur i ng the remed ial  act ion w i l l  be g reater i f  the ta i l i ngs  are 
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moved than i f  they rema in in  place . The Vitro s i te will  have to b e  
mon i tored under e i ther alternat ive ; the South Cl ive s i te and the 
transportat ion route wi ll have to be mon i tored only if the ta i l ings ar e 
moved . 

6 . 1 7 MI TIGATION MEASURES 

Sever al statements ( 5  wr i tten and 7 o r a l )  commented on poss ible mi tigation 
meas ur es . Th ese comments are s ummar i zed below together w i th the DOE ' s  
r esponses to them . 

1 .  Comment . 
S everal commente r s  sugges ted ways to make mov i ng the ta i l ings to South 
Cl ive mor e  palatabl e .  

o Tooe le c i t i zens sugges ted that i f  the ta i l i ng s  are  moved , Utah 
l icensed contractors should be g i ven a 5 percent preferential  
treatmen t  in all  b idd ing procedures ; Tooele Co unty con tractors should 
be g iven an add i t ional 5 percent incent ive . The Feder a l  Gover nmen t  
should pay Tooele County for the u s e  of  i ts land ; payment migh t be i n  
l ieu of  taxes . Payment should be at the r ate assessed for chemical 
plant locations and should be d i str i bu ted to the local gover nments 
wh ich r epresent the c i t i zens of  Tooele County . ( 7 ,  2 0 5 )  

o A Tooele r es ident said , " g ive us the prope r ty i n  there « Vi tro»  
in  exchange for th is prope r ty out here « South Cl ive » . "  ( 9 )  

o Another Tooele res i dent said  that prof i ts would be made f rom 
reloca t i ng the tai l ings and tha t half of these pro f i ts should go to 
Tooe 1 e • ( 1 2  ) 

o Also , Tooele should be g iven a wr i tten guarantee to protect the 
county aga inst any pos s i ble , unexpec ted e f fects and a g uar antee tha t 
no other was te mate r i a l  would be placed i n  Tooele Co unty . ( 1 2 )  

Response . 
A l though the DOE r ecog n i zes the concerns of the commenter s ,  the DOE has no 
plans for preferential treatment of contr actor s ,  compensa t ion o f  Tooele 
County for use of its land , d i s tr i bution o f  Feder a l  payments for l and , or 
for prov i s ions of  g uarantees . 

2 .  Commen t .  
S everal commentors s ugges ted ways to make stab i l i zat ion i n  place mor e  
pa la tabl e .  

o Comment a 
Th e mayor of South Salt La ke said that stab i l i zat ion i n  place i s  " out 
of the que s t ion un less the DOE is w i l l i ng to compensate the C i ty , 
Schoo l Distr ict , Co unty , and Sta te for the loss of  po tential  r evenue 
and commun i ty economic str ength shou ld the area have been allowed to 
develop . " ( 1 7 ,  109 ) 
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o Re sponse a 
Th i s  sub i ssue i s  beyond the scope of  this  EI S .  See the response to 
I ssue 1 .  

o Comment b 
A pr ivate c i t i z en asked i f  any th ing could be done to compensate for 
the CVWRF ' s  loss of land . ( 2 ) 

o Response b 
Th e CVWRF Board would of cour se be compensa ted for any land used in 
the implementat ion of  A l ternat ive 2 .  The amount and manner of  
compensation wou ld be  determined outs ide of the NEPA process . 

o Comment c 
He also sugg es ted tha t war n i ng monuments be placed abou t the s i te . 
Appropr iate war n ings would include the fol lowing : no i r r igation 
w i t h i n  the area ; r adon bar r ie r s  beneath all b u i l d i ng s ; eleva ted a i r  
intakes for b u i ld ing ventilation;  rebur ial of a l l  excavated ta i l ing s ;  
con tai nment o f  a l l  water l i ne s . ( 2 )  

o Response c 
Some types of war n i ng monuments would probably be requ i red by the NRC 
as a cond i t ion of g r an t i ng a l i cense to ma intain and mon i tor a 
uran i um mi l l  ta i l i ng s  d i sposal s i te . The DOE be l i eves that 
advoc a t ing " radon bar r ie r s  beneath all b u i l d i n g s "  and "eleva ted a i r  
intakes  for bu i ld ing ven t i l a t ion" w i l l  not b e  needed . 

o Comment d 
Another c i t i zen impl ied that peopl e in the Vi tro area mus t  absorb 
h igher hea l th care insurance r ates . ( 3 6 )  

o Response d 
Th i s  c i t i zen seems to imply tha t people or busine s ses located 
r e la t ively near the s i te have h igher hea lth-insurance b i l l s  than 
the i r  counte rpar ts  who are located wel l  away from the s i t e . No 
ev idence of a d i f fer ence in insurance r a tes  was suppl i ed by the 
commen te r ,  so no fur ther response is po s s i ble . In any case , c leanup 
of  the s i te and s tab i l i z a t ion of the t a i l ing s  w i l l  e l i minate the 
cond i t ions that insur ance compa n i e s  might c i te as j us t i f ic a t i on for 
charg ing h igher rates to po l icyho ld e r s  loca ted near the ta i l ings p i le . 

3 .  Comment .  
In  r e ference to page 3 3  of the DEI S ,  the EPA suggested a way to m I n I m I z e  
the chances of  eros ion of a s t a b i l i zed p i le b y  approp r i ately choos i ng and 
ma intain ing a vegetat ive cover . Th e plan t spec ies mu s t  be chosen so that 
the i n teg r i ty of  the cover ma ter i a l  is not br eached by deep-roo ted plants . 
The mater ial  ove r  the c lay cap shou ld be th ick enough to preclude a 
saturated zone over the c lay , c r e a t ing a zone that would encour ag e  
deep-r ooted spec i es . To ma intain  a heal thy plant commu n i ty , i t  should be 
per iod ically c ropped or g r a zed . Temporary r uno f f  and sed imen t-con trol 
measures may be needed for a few yea r s  un t i l  adequate plant cover i s  
es tabl i shed . ( 20 4 )  
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Response . 
S ubsect ion 3 . 2 . 3 . 5  of the DEI S  men t ions the pos s i b i l i ty of e s tab l i sh i ng 
sel f-susta in ing vegetation on the cover of the stab i l i zed t a i l ings i n  
Alternat ive 2 .  Th e cover de sign for A l te r nat ive 2 has been rev ised in 
this FEI S . 

Commen t . 
Seve r a l  comments d i scussed minim i z i ng the possi b i l i ty of adve r s e  hea lth 
e f fec ts  or acc idental exposur es . 

o Comment a 
The m i t ig a t i ng measures dur ing remed i a l  act ions (Sect ion 5 . 1 9 )  are  
impor tant for  reduc ing the rad i a t ion exposure of  construct ion wor ker s 
and the publ i c  and should be fu l ly implemented . ( 2 1 5 )  

o Response a 
Ag reed . 

o Comment b 
When the ta i l i ngs are be ing transpor ted by r a i l ,  the cars  should be 
sealed ; they should be washed down a fterward s .  Aver age train speeds 
o f  less than 10 mi les pe r hour would red uce the chance of an acc ident 
that might r e lease the t a i l ing s .  Ta i l ings should be moved dur ing 
hou r s  of  least veh icle movement on I n ter state 80 . ( 1 1 0 )  

o Response b 
The max imum tr a i n  speeds for the un i t  tra ins proposed in  Al ternat ive 
3 wi l l  be deter mined by the Denver and Rio Gr ande We stern Ra i lroad or 
the Un ion Pac i f i c  Sys tem . Th e DOE be l ieves that restr i c t ions on the 
hou r s  of tr a in ope r a t ion wou ld serve no pu rpose and would need lessly 
prolong the time requ i r ed to complete Alte r n a t ive 3 .  

o Comment c 
"Worker exposures dur ing remed i a l  ac t ion can be lesse ned by the 
wear i ng of r esp i r a tor s , f r equent r e loc a t ion to wor k  areas no t 
con ta i n i ng radioac t i ve ma ter ia l s ,  and other sh ield ing mea sures . DOE 
should l i st wha t  m i t i g a t ion measures it plans to requ ire  for 
con tractors employing remed i a l  wor k e r s . " ( 1 1 0 )  

o Response c 
The means for red uc ing wor ker  expos ure tha t  are men t ioned by the 
commenter are reasonable and , if nece s sary , w i l l  be employed dur ing 
remed i a l  ac t ion . Th e me thods to be used to m i n i m i z e  wor ker  exposure 
dur ing the South Salt  La ke por t ion of the remed i a l  a c t ion will  be 
desc r i bed in the Remed i a l  Ac t ion Plan , a doc ument that wi l l  be 
reviewed and conc urred in by the state and the NRC .  

o Comment d 
A Tooele o f f i c i a l  suggested that high level s of  r adon and r adon
daughter products in  s t r uc tures over the ex i s t i ng s i te cou ld be 
red uced by incorpo r a t ing g r eater rates of a i r  exchange w i th i n  the 
s t r uc t ures . ( 6 )  
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o Response d 
The r e  are no s tr uc tures on the ex i s t ing 1 28-acre Vi tro s i te . 
Increased vent i l a tion a s  a means of reduc i ng r adon and r adon-daughte r 
products , has been and may aga i n  be used as an opt ion for remed i a l  
act ion on those v i c i n i ty prope r t ies for wh ich r emova l  o f  unde r ly ing 
con tamina ted ma te r i a l  would be imprac t i c a l  or exces s i ve ly expen s i ve . 

6 . 1 8 ARCHAEOLOGY 

Comment . 
One man spoke in  the hear i ngs saying that the Sou th Cl ive s i te i s  a l i kely 
loc a t ion for a rcheolog ica l a r t i f acts . ( 2 2 )  

Response . 
A s  ind icated in sect ion 4 . 1 1 . 3 of the DEI S  and th i s  FEI S ,  the South Cl ive s i te 
has been surveyed by profess iona l archaeolog i s t s . No c u l tu r a l  r e source s i tes  
wer e iden t i f ied but one i sola ted ar t i fact was  found : four p i ece s of broken 
purple g lass from some unk nown h i s tor ic g lass ob j e c t .  S uch a f i nd does not 
i nd icate the ex i s tence on the s i te of s ign i f icant archeo log ic ar t i facts . 

6 . 19 EDITORIAL COMMENTS 

s ix wr i tten statement s  included commen ts wh ich a r e  ed i tor i a l  in natur e .  
These are l i s ted below . 

1 .  Comment . 
More effor t shou ld be g iven to expla in ing concepts and technical j argon . 
The Glossary and L i s t  of Acronyms are helpf u l , but could be more 
extens ively referenced in the tex t .  ( 1 1 0 )  

Re sponse . 
Th e DOE has a ttempted to r educe the use of techn ical j argon in the 
introd uctory chapter s of th is FEI S  ( Chapte r s  1- 3 ) . The r eade r is also 
urged to cons u l t  the Glossary and L i s t  of Acronyms for def ini t ion of  
un fam i l i a r  t erms . 

2 .  Comment . 
On  page 1 1 0 ,  Table 5-3 is very confus ing , mlx lng bac kg rounds and the 
l im i ts f rom the EPA s tandards transla ted to dose . Fur thermore , it appear s 
tha t the proposed , not the f inal , standards we re used for infer ence . ( 2 0 4 )  

Re sponse . 
Table 5- 3 ,  "Backg round Rad io log ical Leve ls  and EPA Limi ts , "  has been 
rev ised in this  FE I S . Proposed s tandards we re indeed used for infer ence s 
in  the DEI S  s i nce the f inal stand a r d s  had not been pub l i shed by the t ime 
the DEI S  was r eady for p r i n t i ng . The f inal EPA s tandard s are  addr es sed in  
Sec t ion 3 . 1 . 1  of th i s  FEI S .  
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3 .  Comment . 
On page F-1 4 ,  in common phy s i c s  and chemi s tr y  par lance , " s tandard 
temper a t u r e "  is  O OC ,  not 7 0 ° F .  ( 2 0 4 )  

Response . 
Ag r eed . 

4 .  Commen t .  
On pages F-1 9 to the end , presumably the rest of the mon i to r i ng data from 
the TLD ' s ,  e tc . wi l l  be pr esented in the f inal ElS . ( 2 0 4 )  

Response . 
A summary of these data i s  incl uded in the FEl S .  

5 .  Comment . 
On page 7 4 ,  " may" should be changed to " w i l l "  i n  the statemen t "The h igh 
s a l in i ty of the g r ound water in  the South Cl ive a rea may l im i t  i t s  
u s e  • • • " ( 2 0 9 ,  21 4 )  

Response . 
Ag r eed . 

6 .  Comment . 
On page 59 , the val ue for hor i zontal accel e r a t ion at  Vi tro is 21 pe r cent g ;  
on page 11 6 ,  the value i s  2 3  percent g .  Wh ich i s  cor rec t? ( 2 0 9 ,  2 1 4 )  

Response . 
The 2 3  percent g value is  cor r ec t .  

7 .  Comment .  
The r e  a r e  mathemat ical  d i screpanc ies be tween Tables 1 . 1 ,  1 . 2 , and 1 . 3  for 
A l ternat ive s 2 and 3 .  ( 2 0 9 )  

Response . 
Th ese tables have been revi sed for th i s  FEl S .  

8 .  Comment . 
Sever a l  commente r s  po inted out typog raph i c a l  er r or s .  

o On page 2 2 , par ag r aph 5 ,  l ine 1 ,  " a f fec t "  should be " a f fect s . " ( 2 0 4 )  

o On Pa ge 4 8 ,  "Dave F iner f roc k "  should be "Dane Finer f roc k . "  ( 2 0 4 )  

o On page 5 9 ,  the f igure for hor i zontal accelerat ion is 21 pe rcent g o r  
0 . 2 1 g ,  but canno t be 0 . 2 1  percent g ,  a s  ind icated i n  the tex t .  ( 2 0 9 )  

o On page 7 9 ,  Sec t ion 4 . 8 , the second sen tence of the introductory 
parag raph shou ld read : "Rad iolog i c a l  dose r a tes and exposure are 
presented in m i l l i rem/year and microroentgen s/hou r ,  respec t ively . " 
( 1 1 0 ) 
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o On page 116  refer ence is made to "Choa r , 1 9 6 9 ; " the refer ences on page 
1 4 3  l i st " Chow , 1 96 9 . " ( 11 0 )  

o On page F-l l ,  Pb- 2 0 1  shou ld be Pb-2 1 0 ; on pag e F-4 1 ,  1 0 0  m should be 
100  /.i m .  ( 20 4 )  

Response . 
A l l  of these typog raph i c a l  e r r o r s  have been co r r ec ted in the ma te r i a l  that 
i s  common to the DEIS and this FEI S .  

6 . 2 0 OUT-OF-SCOPE COMMENTS 

The CEQ regulat ions govern ing the prepa r a t ion of env i ronmental documents 
s uch as th i s  FE I S  state that  " the NEPA proce s s  i s  in tended to help pub l ic 
off icials  make dec i s ions that are ba sed on und e r s tand ing of env i ronment a l  
consequences , and t a k e  act ions that protect , restor e ,  and enhance the env i ron
men t . "  In the p r e sent ins tance there is the prob lem of what should be done 
a bout the Vi t ro ta i l i ng s .  The dec i s ion to be made is to choose among the 
r ea sonable a l te r n a t ives for remed i a l  ac t ion . Th i s  FEI S  is i n tended to prov i d e  
t h e  env i ronmental  input t o  that dec i s ion , b u t  i t  w i ll not b e  t h e  only input ; 
there w i l l  a l so be po l icy and f inanc i a l  inpu t s .  

However , a number of the comments made o r a l ly and in wr i t ing o n  the DEIS 
are not r e a l ly relevant to the env ironmental i nputs to that dec i s ion . In  
s p i te of the i r  not rea l ly be i ng relevant to  the purpose of th i s  FE I S ,  the  DOE 
does r ecog n i ze the i r  e x i s tence in the subsect ions that fo llow , even though a 
number have been men t ioned ear l i e r . The DOE has a ttempted a r esponse to some 
of these out-of-scope comment s .  

6 . 2 0 . 1  Pe r sonal Prefe r ences 

Some letter s and sta tements d id not d i scuss any spec i f ic i s sues in  the 
DEIS but expressed the au thor s '  p r e fe rence for one or another of the 
a lternatives exami ned in that document .  Even those le tte r s  and sta tements 
that d id comment on spec i f ic i s sue s  usually a lso s ta ted p r e fer ence s .  These 
preferences d i s t r i bute themselves as follows : 
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Persons and Groups 

Tooele County 
per sons and 
of f i c ials 

S al t  Lake Va lley 
per sons and 
off i c i als 

S tate Of f i c i a l s  

Other area 
per sons 

Nat ional agen c ies  

Totals 

Al ternat ive Alternat ive 
2 3 

In Pl ace South C l i ve 

1 5  o 

2 3 4  

o 4 

1 1 

o 1 

1 8  4 0  

Some 
other 

alte r na t i ve 

2 

3 

o 

o 

o 

5 

No pref-
erence Tota l s  
stated 

2 1 9  

1 4 0  

2 6 

o 2 

2 3 

7 7 0  

(No one prefer red no act ion . )  Th i s  s ummar i z a t ion lumps letter s and o r a l  
statemen ts together and removes potential  double entr i e s  such as the same 
per son spea k i ng twice or g iv ing an oral s tatement , and also subm i t t i ng wr i tten 
comments . 

Gene r a lly speak i ng , the atti tude of the Tooele people was : don ' t  br i ng i t  
her e ,  but we don ' t  want to wish i t  o n  the Salt Lake Val ley people e i ther . The 
"other " entr ies refer to people who were tr y i ng to sugges t alternatives tha t 
wouldn ' t  r equ i r e  the tai l ings to r ema i n  in the va lley . The general att i tude 
of  the Salt Lake peopl e was compl ementary : they d i dn ' t want it left in the 
valley , but they d idn ' t  l i k e  w i sh ing the problem on Tooele Coun ty . They d id 
not a s  much say , " take i t  to Tooe le" as , " take  i t  away from here . "  

A few of the le tte r s  expr essed d i sapp rova l of one or another nat ion a l  
pol icy or d i rect ion . Th i ngs men t i oned , inter al i a ,  included the nuc lear 
freeze , the monster of  a nuclear age , the MX r acetrack , Love Cana l , and T ime s 
Beach . 

6 . 2 0 . 2 Bias 

Th e issue of b i as in the Vi tro DE I S  was r a i sed in 3 lette r s  and 7 oral 
sta temen ts . These comments can be summar i zed a s  fol lows : 

o Al though i t  does not expl i c i t ly state a pr eference , the DEI S  r e f lec ts 
a bias towards mov ing the ta i l ing s to South C l i ve and doe s not pr esent 
the facts in an obj ect ive manner . ( 2 , 4 ,  6 )  
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o The doc ument lack s  candor concerning the i s sues and problem s 
assoc iated w i th the Vi tro s i te and stab i l i z a t i on in  place . I t s  cos t 
f igures  are  loaded by om i s s ion of impor tant costs  on the one hand and 
by exagg e r a t ion of cos ts  on the othe r . I t  appears  tha t the DEI S is  
a t tempting to j u st i fy stab i l i z a t ion in  p lace . ( 1 5 ,  1 8 ,  2 3 ,  110 , 2 0 9 ,  
210 ) 

o The DEIS does not recog n i z e  the str eng th of the pe r sona l fee l i ngs of 
the many people a f fected by the al ter na t ives proposed . ( 3 9 )  

o The DEI S was prepared by people in Denve r , Albuque r que , and Wash i ng ton 
and therefore does not keep the best i nter ests  of the local  people i n  
mind . ( 1 4 ,  1 7 ,  4 1 )  

Respons e .  
Th e DOE and i t s  contr ac tor s have mad e  every effor t t o  b e  obj ec t ive i n  the 
prepa r a t ion and wr i t ing of the FEI S .  Respon s i ble oppos ing v i ewpo ints have 
been considered in the analy s i s  and resolu t ions of comments made on the DE I S .  
The i nd i v iduals involved i n  i t s  p r epa r a t ion are  not all  nonlocal s j  the 
eng ineer i ng sta f f  who d e s ig ned the a l te r na t ives in  the DEI S  l i ve in S a l t  La ke 
C i ty and wor k  for  a f i rm ( Dames & Moore)  that  has  wide exper ience i n  the 
eng i nee r ing of found a t ions for b u i ld ings in the Salt Lake Va l ley . 

6 . 2 0 . 3  State S t andards and L i censing 

Th ree o r a l  statements r a ised the is sue of conformance to state stand a r d s  
in pe r forming r emed i a l  a c t ions on the Vi tro p i le . These comments c a n  be 
summar i z ed as follows : 

o The EPA stand a r d s  are  i nadequate , as evidenced by the i r  be i ng less 
str i ngent than the state standards in  such aspec ts as acceptable 
concentrat ions of  heavy me tals in g round wa ter . Also , the stabi l i za
t ion in  place a l te r nat ive is equ i valent in  a n umbe r of  r espec ts to a 
sani tary land f i l l , and ther e  too the loc a l  s tand a r d s  are much mor e  
s t r i ngent than the design for that a lternat ive would imply . I n  such 
i nstances the DOE should conform to loca l  r u les and standards . ( 1 ,  1 5 ,  
2 3 )  

Response . 
Th e leg i s lat ion that forms the bas i s  for the DOE ' s  U r a n i um Mi l l  Ta i l i ng s  
Remed i a l  Act ion p r og r am ( PL9 5- 6 0 4 )  d i rec t s  the DOE to take i t s  remed i a l  
act ions i n  conformance with reg u l a t ions promu lgated by the EPA and ca l ls for 
the conc ur rence of the NRC and cons u l t a t ion w i th the a f fected state or  I nd i an 
t r i be . The fina l EPA regulat ions c a l l  for j udgments about measures for the 
protec t ion of  s u r face and g r ound water to be made on a case-spec i f ic ba s i s  
g u ided by r e levant sta te and Fede r a l  wa ter qua l ity cr i t e r ia . 

6 . 2 0 . 4  Publ ic Par t ic ipa t ion 

The i ssue of publ ic  par t i c i pa t ion was r a i sed in 1 letter and 3 or a l  
sta tement s .  These comments , wi thout response , may be summa r i zed as fo llows : 
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o The pub l ic hea r ings we re conduc ted we ll and the oppor t un i ty for publ i c  
par t ic ipat ion was apprec i a ted . ( 2 8 ,  3 9 ,  and othe r s )  

o How w i l l  the DOE respond to pub lic comment s? ( 3 7 ,  11 0 )  

o " No matter how techn ica lly sound a solut ion may be , peop le wi l l  not 
accept a dec i s ion wh ich is forced upon them wi thout the i r  be ing 
consu lted . "  ( 3 9 )  

6 . 2 0 . 5 Pr ivate Prof i t  

A number o f  per sons at  the hear ings i n  Tooe le spoke o f  the prof i t  that 
would be made by per sons in  the S a l t  Lake Va l ley a f ter  the Vitro ta i l ing s  a r e  
r emoved and the land i s  made ava i la ble for othe r uses . One s a id , " g i ve us the 
land they ' re going to mak e m i l l ions on , "  pr esumably in  compensat ion for h aving 
to accept the tai l i ng s  in Tooe le Co unty . ( 4 , 1 4 )  

O n  the other hand , a per son wor k ing for the Salt Lake Coun ty Comm i s s io n  
was ind ignant that these per sons should think tha t  the Va ll ey people wer e  
"g r eed i ly trying t o  b u i ld the tax base . "  ( 2 1 )  

Response . 
The se comments re flect a mi sunde r s tand ing of the economics of what wi l l  happen 
if the ta i ling s  are  moved to South Clive . The land be longs to a semipub l i c  
agency wor k i ng for the pub l i c  good , the Ce n t r a l  Va lley wa ter Rec l amat ion 
Fac i l i ty ,  and the d irect  p r o f i t  w i l l  accrue to that agency to be r e f lected i n  
lowe r tax r a tes  ( or mor e  l i kely , a slowe r r a te of inc rease o f  those r a tes ) 
imposed on the people i t  serves . The ind irect gain will  come f rom such th ing s 
a s  r i se in the land values , but will  also include a r i se in publ i c  tax 
revenues . 

6 . 2 0 . 6 Proper Use of Taxpayer s '  Money 

A few people ( in 1 wr i t ten and 4 or a l  s t a tements)  s a id tha t  money was 
be ing was ted on th i s  projec t .  These commen t s  var ied f rom the point of  v i ew 
that the r i s k s  do not war rant any ac t ion to the po i n t  of v i ew that th ing s  
could be done a t  a much smaller expense . ( 4 ,  2 2 ,  3 4 ,  5 3 ,  1 0 5 )  

Response . 
The DOE bel ieves tha t  no action a t  all is indefens ible , not only bec ause the 
EPA s tandards would not be met , but also and more impor tantly because these 
t a i l i ng s  have been badly misused by hav i ng been taken away and used for f i l l  
mater ial elsewhe r e .  Th i s  lack o f  control would con t i nue inde f i n i te ly i f  n o  
act ion we re taken . 

Th e sugges t ions for reduc t ion of cos t are  d i scu s sed above in  Sec t i on 6 . 1 0 .  
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6 . 2 0 . 7 Dec i s ion-Mak ing Process 

The ques t ion of how the f inal dec i s ion would be made was r a i sed in  1 0  
wr i t ten and 1 4  oral  comments . The comments a r e  s umma r i zed below . 

o Seve r a l  commenters felt tha t cos t was be ing or would be used to 
j us t i fy the s t ab i l i za t ion i n  place opt ion , with health , sa fety , and 
envi ronmental cons ide r a t ions be i ng g iven a lower pr ior i t y .  "Co s t  
should be o f  secondary impor tance . "  Dec i s ions should not be forced 
upon people . ( 1 ,  6 ,  1 4 ,  2 0 , 2 3 ,  3 3 ,  3 9 ,  4 5 ,  5 0 ,  5 3 ,  1 0 7 ,  1 1 0 ,  2 0 2 , 
2 0 6 , 2 0 7 )  One per son s ta ted that DOE " has no a u thor ity to use cost a s  
a j us t i f i c a t i on for lesser environmental control s . "  ( 1 1 0 )  

o On the other hand , one per son wrote that stab i l i z a t ion i n  place mee t s 
the UMTRCA requi rements for hea l th , s af e ty , a nd env i r onmental protec
t ion ; a l so the cos t of s tab i l i za t ion in place , compared to the cost of 
r eloc a t ion and d i sposa l ,  bear s a more reasonable r e l a t ionsh ip to any 
pote n t i a l  bene f i ts wh ich may be der ived . ( 10 4 )  

o The Governor and other s  s a i d  that the DOE w i ll make the dec i s ion , but  
the s t a te mus t  concur ,  per  the coope r a t ive agr eement between the DOE 
a nd the S tate of utah . Th e  governor s a i d , " the Ac t a n t i c i pa te s  a 
mutually s a t i s fac tory course of ac t ion through the i mplementat ion of a 
coope r a t ive agreement .  The imp l i c i t  preference found in  the d r a f t  E l S  
does n o t  accomp l i sh a mut u a l ly sa t i s fac tory r esolut ion o f  the 
problem . " The mayor of South Salt La ke s a i d , " Should the Gover nor ' s  
and Depar tment o f  Energy ' s  dec i s ion for r eme d i a l  ac t ion d i f fer , the 
Ci ty o f  South Salt La ke a nd Salt Lake County w i ll f ac e  the prolonged 
d i lemma of no a c t ion be ing taken on a s i tua t ion that j eopard izes  the 
wel l-be ing of the ent i r e  commun i ty . " ( 1 7 ,  1 0 9 ,  2 0 9 ,  21 3 )  

o One per son spoke of a " recent trend toward downplay ing o f  hea l th r i s k s  
f rom dangerous was tes a ll over the country . "  ( 3 8 )  

o Another c i t i ze n  s a id that economic and soc i a l  impacts should be 
s tudied , as wel l  a s  env i ronmen tal impac ts . ( 3 9 )  

o Soc i a l  and economic impact s  are  add r e s sed throughou t t h i s  FEl S . The 
reader is refe r r ed to Sec t ions 5 . 9 through 5 . 1 1  and Append i x  I .  

o A Tooele res ident told of a telev i s ion news report ( on March 2 2 ,  1 9 8 3 )  
wh ich s a i d  the dec i s ion was already made to move the ta i l ing s to South 
Cl ive . ( 4 )  

o Another Tooele res ide n t  express ed concern that surveys taken a t  the 
pub l ic hea r i ng s  m ight play a par t  in  the dec i s ion-ma k ing process . 
She was concerned les t sheer numbe r s  would be a dec id ing fac tor . ( 1 3 )  

o The purpose of the pub lic  hear ing process i s  to solic i t  comments on 
the DEl S  by the interested pub l ic as wel l  as concerned agenc ies . Th e 
technical  and env ironmental issues r a i sed as a r e su l t  o f  the hear ing 
proc e s s  are used a s  par t  o f  the dec i s ion process . 
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6 . 2 0 . 8  Manner of Response 

Th e Southwe s t  Research and In forma tion Center ( S RIC ) of  Al buquerque asked 
the DOE i n  i t s  preparat ion of the FEI S  to reproduce cop i es of a l l  comments 
rece i ved on the DE I S  in an appen d i x  to the FE I S  and to "add ress each spec i f ic 
comment and label its responses i n  the order they appear in the tex t of  each 
commenter ' s  sta tement . "  ( 1 1 0 )  

Respon se . 
A l together there wer e  7 9  oral and wr i tten sets of comments , as l i s ted in 
Tables 6-1 and 6- 2 .  The tr ansc r ipt of  comments made orally is  s l ightly 
over an i nch th ick and i t  i s  not prac t ical  to i n c l ude the transc r i pt i n  
each copy of the FEI S ;  however ,  i t  is  ava i lable in the numerous l ibr ar i es 
and r ead ing rooms l i sted at the beg i n n i ng of Sec t ion 6 . 2 1 . Th a t  sec t ion 
reproduces all  wr i tten comments rece i ved . 

Because of  the i r  number and because the same comments occ u r r ed repea ted ly , 
the DOE is  not respond i ng to each comment separa tely , but , as th i s  append i x  
shows , has responded t o  all  comments b y  g roup i ng together comments o n  the 
same subject and answer ing them col lec t i vely . 

6 . 2 0 . 9  Other 

A few other que s t ions wer e  ra i sed in the publ ic hear ings (3 wr i t ten and 7 
oral sta temen t s )  and are summa r i zed below . 

o The Gover nor said , "DOE is  r espons ible for actual acqu i s i t ion of  the 
69 ac r es « at the Vi tro s i te if the t a i l ings are to be s tab i l i zed i n  
place ) ) .  Th e Sta te o f  Utah recog n i zes i t s  respons i b i l i ty t o  pay 10 
pe rcent of a l l  agreed upon costs , but will not under take r espons i b i l i t y  
for actual acqu i s i t ion of the realty i n  ques t ion . " One o f  h i s  
adv i sors added the ph rase , " i f stab i l i zat ion o n  s i te i s  the pre fer r ed 
a l ternat ive or f inal dec i s ion made by DOE . " ( 2 0 9 ,  2 1 2 )  

o The Gover nor and other state and local of f ic i a l s  and res idents s a i d  
t h a t  the DOE was brea k i ng past  prom i ses t o  move the ta i l ings t o  a 
r emote s i te . ( 2 1 ,  3 8 ,  4 8 ,  10 7 ,  2 0 9 ,  211 , 2 1 2 )  

o A few people men t ioned tha t Tooele County d id not create the ta i l ings 
problem nor d id it rece i ve any economic bene f i ts  ( e . g . , taxes , j ob s )  
from them . The ta i l ings a r e  a S a l t  La ke problem . ( 4 , 8 , 3 7 , 2 0 1 )  

o One woman sa id , " I  have heard th i s  c a l led a Vi tro Chemical Company . I 
want to know i f  my government stood beh i nd the name of a chemical 
company and s tacked tha t f i lthy stuff up for somebody else to clean 
up.  Is tha t wha t  happened ? " She also wondered "why there is a 
company cal led S a k r ete and a sand and g r avel d i s t r i butor r ight at  th e 
base of the Vi tro s i te d i s tr i b u t i ng th i ngs a l l ove r the c i ty . " ( 3 7 )  
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Table 6-1 . Index of Commen tor s at the DE I S  Hear ing s 

Statement 
index 

n umber a 
Name 

1 James O .  Mason , 

2 
3 
4 
5 
6 

7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  

1 

1 5  

1 6  

1 7  
1 8  
1 9  
2 0  
2 1  

2 2  

2 3  
2 4  

2 5  
2 6  

2 7  
2 8  
2 9  
3 0  
3 1  

3 2  
3 3  
3 4  
3 5  
3 6  
3 7  

M . D . , Dr . P . H .  
Dr . Volney Wa l lace 
M i lo H ig ley 
Vira  Emer ick 
Y .  Stanley Pe r kes  
Joe U r ban i k  

Harvey Wr ight 
Reed Ru ssell 
Ma rgaret Casper 
S tanley R.  weyland 
Beve r ly J .  White 
John Pl i ny 
B e r n ice Russell 
Je r r on Atk ins  

Dr . James O.  Mason 

Rodney L .  Dahl 

James Weaver 

James W. Dav i s  
Dr . Ha r r y  L .  Gibbons 
Terry Hol t zworth 
W i l ford Black 
Scott Brown 

Rober t  Church 
Ba r t  Bar k e r  
R ichard M .  Tag gar t 

Michael R .  Embley 
Les l i e  War ne r  

Z e lpha Sweat 
Margaret P .  Lee 
Devan Ber re tt 
T .  Tr uman Cope 
John Spear 

Ca r l  S .  Ander son , P . E .  
Richard W .  We l l s  
George L .  Gyg i 
Lester D .  Baker , P . E .  
Linda Cahoon 
Mae Thomas 

A f f i l ia t ion Hear ing locat ion b 

and pag e  number in 
t ransc r ipt 

Utah Depa r tmen t  of He a l th 

Tooele County Deve lopmen t  
Services 

Tooele C i ty Counc i l  
Tooe le Co unty Comm i s s ion 

State Leg i s la tor 

Exec ut ive D i r ector , 
U tah Depar tment of He a l th 

General  Manage r ,  
Ce n t r a l  Va l ley Water 
Rec lamat ion Fac i l i ty Boar d 

Consult ing Econom i s t  for the 
Ce n t r a l  Va l ley Boar d  

Mayor , South S a l t  La ke 
C i ty-Co un ty He a lth Depar tmen t  
County Water Depar tment 
State Senator 
Adm i n i strat ive Ass i s tant , 

Salt La ke Co unty Comm i ss ion 

Salt La ke County Comm i s s i on 
Sou th Salt Lake Chamber 

of Commerce 
West Va l ley C i ty Counc i l  
Ci t i zens Uni ted for Respons i ble 

Use of Taxpayer s ' Money 

S ie r r a  Door Cor p .  

Local  1 6 4 5 ,  Nat ional 
Tr anspor tat ion Union 

\'ie 1 1 s  D i s t r  ibuting Co . 
State Leg i s lator 
Baker Eng inee r s  

- 2 2 9 -

T 1 3  
T 2 2  
T 3 2  
T 3 3  
T 3 6  

T 4 0  
T 4 8  
T 51 
T 5 4  
T 5 5  
T 5 5  
T 5 8  
T 6 4  
T 6 6  

S 1 1  

S 2 0 , 3 9  

S 3 2  
S 4 3  
S 51 
S 6 2  
S 6 4  

S 6 7  
S 7 4  
S 8 1  

S 87  
S 9 0  

S 9 2  
S 9 5  
S 98  
S 1 0 0  
S 101 

S 1 0 2  
S 1 0 4  
S 1 0 5  
S 1 0 7  
S 1 1 1  
S 1 1 6  
S 1 1 9  



Statement 
index 

n umber a 

3 8  
3 9  
4 0  
4 1  

4 2  
4 3  
4 4  
4 5  
4 6  
4 7  
4 8  

4 9  
5 0  
5 1  
5 2  
5 3  

Name 

Frances Far ley 
Gig i Brandt 
Kar l C .  Dean 
Jack  Bra tcher 

B .  L i t z lower 
George Bourne 
Samue l S. Taylor 
Ude l l  H i l l  
Anthony F i schio 
Ruth H. Yates 
Ne f f  Pe ter son 

Edwa rd B .  Jac kson 
George Mor r i son 
Jim Baker 
S he r ry Adde r ly 
Norman van Wagoner 

Table 6-1 ( cont . )  

A f f i l ia t ion 

Ex-State Senator 
League of Women Voters 

De fenders of the Ou tdoor 
He r i tage 

State Leg i s lator 

Hear ing loca t ionb 

and pag e  numbe r in 
t ransc r ipt 

S 11 
S 1 6  
S 19 

South Salt Lake C ity Counc i l  

S 2 4  
S 2 5  
S 29 
S 3 0  
S 3 3  
S 3 4  
S 3 6  

Cha i rman , Central Va l ley Water 
Rec lama t i on Fac i l i ty Board 

S ie r r a  Club 

S 4 0  
S 4 2  
S 46 
S 5 2  
S 5 4  
S 5 5  

Cross- Index t o  Table 6 -1 

5 2  Adde r ly 
3 2  Ander son 
1 4  Atkins  
51 Bake r , J .  
3 5  Ba ker , L .  
2 3  Barker 
2 9  Be r r e t t  
2 0  B lack 
43 Bourne 
39 Brandt 
41 Br atcher 
21 Brown 
3 6  Ca hoon 
2 2  Church 

9 Ca sper 
30 Cope 
1 5  Dah l  
17 Dav i s  

4 0  Dean 
4 Emer ick  

2 5  Embley 
3 8  Far ley 
4 6  F i sch io 
18  G i bbons 
34 Gyg i 

3 H i g ley 
45 Hi l l  
1 9  Holtzworth 
4 9  Ja c k son 
28 Lee 
4 2  Li t z lower 

1 Mason 
50 Mor r i son 

5 Per kes  
4 8  Pe ter son 
12 Pliny 

aNumbe r code used in index ing the comments rece ived . 

1 3  Russe l l ,  B .  
8 Russel l ,  R .  

3 1  Spear 
27 Sweat 
2 4  Ta ggar t 
4 4  Taylo r 
3 7  Th omas 

6 Ur ban i k  
5 3  van Wagone r  

2 Wal lace 
2 6  Wa rner 
16 Weaver 
33 We l l s  
10 Weyland 
11 Wh ite 

7 Wr ight 
47 Ya tes 

bK ey to hear ing locat ion : T = Tooe le , Utah , Ma rch 2 2 ,  1 9 8 3 ; 
S = South Salt Lake , Utah , Ma rch 2 3 ,  1 9 8 3 . 
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Sta tement 
i ndex 

n umbe ra 

101  
102  
103  
104  
1 0 5  
1 0 6  
1 0 7  

1 0 8 
1 0 9  
1 1 0  

1 11 

2 0 1  

2 0 2  

2 0 3  

2 0 4  

2 0 5  
2 0 6  

2 0 7  

2 0 8  

2 0 9  

2 1 0  
211 

212  
213  
21 4 

21 5 

Table 6 - 2  Index of Pe r sons Subm i t t i ng Wr i t ten Commen t s  

Name 

Z e t t i e  M. Ga r c i a  
Kar l C .  Dean 
Cu ster L .  Lynn 
W .  J .  S he l ley 
Mar i lynn W. Gi ane lo 
Evelyn Richards 
Nane tte Benow i t z  

Les ter D .  Baker , P . E .  
Jame s W .  Dav i s  
Ch r i s  Shuey 

Dr . Vo lney Wa llace 

Char les  S t r omberg 
et al . 

Har r y  L .  G i bbons , 
M . D . , M . P . H . 

Bruce B lanchard 

S teven J. Dur ham 

John K .  Clu f f  et al . 
Dan Mar r iott 

Rodney Dahl 

Wayne I .  Baer  

Scot t  M .  Mathe son 
w i th 5 enclosur e s : 

N i le Ea tmon 
James O .  Mason , 

M . D . , Dr . P . H .  
Anonymous 
Fr ed Nelson 
W i l l iam R. Lund 

John C .  Vi llforth 

A f f i l ia t ion 

Ci t i zen , Tooe le , Utah 
C i t i zen , S a l t  Lak e  C i ty 
Ci t i zen , Tooele , Utah 
K e r r -McGee , Oklahoma C i ty 
Ci t i zen , Sa l t  La k e  Ci ty 
C i t i zen , Par k  C i ty ,  UT 
League of women Vo t e r s  of 

S a l t  Lake 
Bak e r  Eng ineer s ,  Ogden , UT 
Mayor , C i ty of  S .  S a l t  Lak e  
Southwe s t  Re search & In for mat ion 

Ce n te r , Albuque rque , NM 
C i t i zen , Tooele , Utah 

Tooe le Co unty Comm i s s ion 
S a l t  Lake C i t y-County Health 

Depa r tmen t  
U . S .  Depar tmen t  of  the Inte r ior  

Wash i ng ton , DC 
U . S .  Env i r onmental Protec t ion 

Agency , Denver , CO 
Tooele C i ty Mayor and Counc i l  
Member o f  Co ng ress  

Wash i ng ton , DC 
General Manage r ,  Cen t r a l  Va lley 

Water Reclama t ion Fac i l i ty 
Salt Lake C i t y-County Boar d  

o f  He al th 
Gover nor of U tah 

D iv .  of Commun i ty Development 

U tah Depar tment of He a l th 
( cost and other e s t i ma te s )  

As s i s tant At torney Gene r a l  
U tah Geolog ical and 

Mine r a l  Survey 
Nat iona l Center for Devices 

and Rad iolog ical He a l th , 
U . S .  Pub l ic Health Serv ice 

aNumbe r  code used in i ndex i ng the comments r ece ived . 
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D a te of 
comme n t  

March 17 
March 2 2  
Ma rch 2 9  
March 2 9  

Ma rch 3 0  
Apr i l  7 

Apr il  8 
Apr i l  8 
Apr i l  8 

Apr il  1 1  
Apr i l  18 

Ma rch 14  

March 3 1  

Apr il  5 

Apr il  6 
Apr i l  6 

Apr i l  7 

Apr i l  8 

Apr i l  7 
Apr il  8 

March 21 

Ja nuary 19 
March 29 
March 2 1  

Ma rch 2 5  

Apr il  2 2  



Table 6-3 Cros s - I ndex of Commentor s and Issues 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Com-
mentersa Issue s b 
- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 3 . 1 ,  4 . 1 , 5 . 2 , 6 . 3 ,  6 . 5 , 8 . 1 , 8 . 2 ,  9 . 3 , 9 . 5 , 1 0 . 1 ,  
1 0 . 2 ,  1 0 . 3 ,  2 0 . 1 ,  20 . 3 ,  20 . 7  

2 9 . 8 ,  1 2 . 4 ,  1 3 . 4 ,  1 7 . 2 ,  2 0 . 1 ,  2 0 . 2  
3 5 . 3 .  1 1 . 4 ,  2 0 . 1  
4 5 . 3 ,  7 . 3 ,  9 . 7 ,  1 0 . 1 ,  11 . 2 ,  2 0 . 1 ,  2 0 . 2 ,  2 0 . 5 ,  2 0 . 6 ,  2 0 . 7 ,  

2 0 . 9  
5 5 . 4 ,  8 . 7 ,  11 . 5 , 1 3 . 5 , 14 . 1 ,  20 . 1  

6 6 . 1 , 7 . 1 ,  7 . 2 , 8 . 1 ,  9 . 1 ,  9 . 2 ,  1 0 . 1 , 1 4 . 2 , 1 4 . 3 ,  1 5 . 1 ,  
1 6 . 1 ,  17 . 4 ,  2 0 . 1 , 2 0 . 2 ,  2 0 . 7 

7 13 . 7 , 1 5 . 1 ,  1 7 . 1 ,  20 . 1  
8 1 1 . 2 ,  1 5 . 1 ,  2 0 . 1 ,  20 . 9  
9 1 7 . 1 , 2 0 . 1  

1 0  9 . 5 ,  2 0 . 1 

1 1  5 . 3 , 7 . 1 ,  9 . 2 , 1 5 . 1 ,  2 0 . 1  
1 2  5 . 4 ,  7 . 4 ,  9 . 5 ,  1 3 . 7 ,  1 7 . 1 ,  20 . 1  
13 5 . 3 ,  11 . 2 ,  1 5 . 1 ,  2 0 . 1 ,  2 0 . 7  
1 4  7 . 1 ,  2 0 . 1 ,  2 0 . 2 ,  2 0 . 5 ,  20 . 7  
1 5  1 . 1 ,  2 . 3 , 6 . 2 , 6 . 5 ,  8 . 2 ,  9 . 3 , 9 . 5 ,  1 0 . 1 ,  1 0 . 2 , 10 . 3 ,  

13 . 1 , 2 0 . 1 ,  2 0 . 2 ,  20 . 3  

1 6  1 . 1 ,  1 . 2 , 2 . 2 ,  1 0 . 1 ,  1 0 . 2 ,  2 0 . 1 
1 7  3 . 1 ,  4 . 1 ,  1 0 . 2 ,  1 0 . 3 ,  1 3 . 2 ,  1 3 . 3 ,  1 5 . 2 ,  1 7 . 2 ,  20 . 1 , 2 0 . 2 

2 0 . 7  
1 8  2 . 4 ,  5 . 2 ,  6 .  1 ,  6 . 2 ,  9 . 1 ,  9 . 4 ,  9 . 5 ,  13 . 1 , 1 4 . 2 ,  1 6 . 1 ,  

2 0 . 1 , 2 0 . 2  
1 9  6 . 1 ,  6 . 2 ,  9 . 1 ,  9 . 5 ,  2 0 . 1 
2 0  8 . 2 , 1 1 . 4 ,  13 . 2 ,  14 . 1 , 2 0 . 1 , 2 0 . 7 

21 5 . 2 ,  1 0 . 2 ,  11 . 1 ,  13 . 3 ,  1 5 . 2 ,  2 0 .  1 ,  2 0 . 5 ,  2 0 . 9 
2 2  9 . 7 ,  10 . 7 ,  1 2 . 5 , 1 4 . 1 ,  1 8 . 1 , 2 0 . 1 ,  2 0 . 6  
2 3  1 . 1 ,  1 . 2 ,  1 .  3 ,  6 . 1 ,  9 . 3 ,  9 . 5 , 1 0 . 1 ,  1 0 . 2 ,  20 . 1 , 2 0 . 2 ,  

2 0 . 3 ,  2 0 . 7  
2 4  2 . 2 ,  9 . 5 ,  2 0 . 1 
2 5  1 0 . 2 ,  2 0 . 1  

2 6  8 . 8 ,  2 0 . 1  
2 7  11 . 4 ,  2 0 . 1 
2 8  4 . 1 ,  9 . 5 ,  2 0 . 1 ,  20 . 4  
2 9  4 . 2 ,  2 0 . 1  
3 0  1 5 . 2 ,  20 . 1  

3 1  1 4 . 1 ,  2 0 . 1  
3 2  9 . 8 ,  1 1 . 5 ,  2 0 . 1  
3 3  11 . 4 ,  1 5 . 2 ,  2 0 . 1 ,  2 0 . 7  
3 4  4 . 1 ,  11 . 4 ,  14 . 1 ,  20 . 1 , 2 0 . 6  
3 5  5 . 4 ,  9 . 5 ,  1 0 . 1 ,  1 0 . 6 , 2 0 . 1  
3 6  4 . 1 ,  11 . 4 ,  1 7 . 2 ,  2 0 . 1  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Table 6-3 ( Con t .  ) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Com-
men te r sa I ssues b 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

3 7  2 0 . 1 , 2 0 . 9  
3 8  5 . 2 ,  2 0 . 1 ,  2 0 . 7  2 0 . 9 
3 9  2 . 7 ,  6 . 1 ,  6 . 2 ,  1 0 . 6 ,  2 0 . 1 ,  2 0 . 2 ,  2 0 . 4 ,  2 0 . 7  
4 0  9 . 8 ,  11 . 2 ,  2 0 . 1  

41 4 . 1 , 5 . 3 ,  2 0 . 1 ,  2 0 . 2  
4 2  5 . 3 ,  9 . 8 ,  2 0 . 1 
4 3  11 . 4 ,  2 0 . 1 
4 4  1 5 . 2 ,  2 0 . 1 
4 5  2 0 . 1 ,  2 0 . 7  

4 6  1 0 . 2 ,  1 5. 2 ,  2 0 . 1  
4 7  4 . 1 ,  5 . 3 ,  1 1 . 4 ,  1 5 . 2 ,  2 0 . 1 
4 8  4 . 1 ,  5 . 2 ,  2 0 . 1 ,  2 0 . 9 
4 9  1 1 . 4 ,  2 0 . 1  
5 0  5 . 3 ,  9 . 7 ,  1 4 . 1 ,  2 0 . 1 ,  2 0 . 7  

51 2 . 1 , 6 . 1 ,  6 . 2 ,  2 0 . 1 
5 2  1 1 . 4 , 1 4 . 1 ,  20 . 1  
5 3  1 5 . 2 ,  2 0 . 1 , 2 0 . 6 ,  2 0 . 7  

101  2 0 . 1 
1 0 2 5 . 3 ,  9 . 8 ,  11 . 2 ,  2 0 . 1  
103  9 . 8 , 2 0 . 1  
1 0 4  1 0 . 5 ,  1 1 .  2 ,  2 0 . 1 ,  20 . 7  
1 0 5  4 . 1 ,  6 . 2 ,  9 . 5 ,  1 5 . 2 ,  2 0 . 1 ,  2 0 . 6 

1 0 6  6 . 2 ,  20 . 1  
1 0 7  5 . 2 ,  6 . 1 ,  6 . 2 ,  9 . 5 ,  1 0 . 2 ,  1 3 . 1 , 20 . 1 ,  2 0 . 7 ,  2 0 . 9 
1 0 8  5 . 4 ,  1 0 . 1 ,  1 0 . 4 ,  2 0 . 1  
1 0 9  3 . 1 ,  4 . 1 ,  1 0 . 2 ,  1 3 . 2 ,  13 . 3 ,  1 5 . 2 ,  1 7 . 2 ,  20 . 1 ,  2 0 . 7 
110 1 . 3 , 2 . 4 ,  6 . 1 ,  6 . 2 ,  6 . 3 ,  6 . 4 ,  7 . 5 ,  7 . 7 ,  9 . 2 ,  9 . 5 ,  

9 . 6 ,  9 . 9 ,  
1 0 . 2 ,  1 0 . 5 ,  1 0 . 8 ,  1 1 . 1 ,  11 . 3 ,  1 1 . 5 , 1 2 . 3 ,  13 . 1 , 1 7 . 4 ,  1 9 . 1 ,  
1 9 . 8 ,  2 0 . 1 ,  2 0 . 2 ,  2 0 . 7 ,  2 0 . 8  

1 11 6 . 2 ,  9 . 5 ,  9 . 8 ,  1 2 . 4 , 13 . 4 ,  20 . 1  

2 0 1  11 . 2 ,  1 5 . 1 ,  2 0 . 1 , 2 0 . 9 
2 0 2  2 . 4 ,  6 . 1 ,  6 . 2 ,  6 . 3 ,  9 . 1 ,  9 . 4 ,  9 . 5 ,  1 4 . 2 , 16 . 1 ,  20 . 1 ,  

2 0 . 7  
2 0 3  5 . 3 ,  5 . 4 ,  6 . 2 ,  6 . 3 ,  1 6 . 1 ,  20 . 1  
2 0 4  2 . 4 ,  6 . 1 ,  6 . 2 ,  6 . 3 , 6 . 5 ,  8 . 5 ,  9 . 1 ,  9 . 4 ,  9 . 8 ,  1 0 . 2 ,  

1 1 . 3 ,  11 . 5 ,  1 2 . 1 ,  1 2 . 2 ,  13 . 1 ,  1 3 . 6 ,  1 4 . 3  1 7 . 3 ,  1 9 . 2 ,  1 9 . 3 ,  
1 9 . 4 , 1 9 . 8 ,  2 0 . 1  

2 0 5  1 0 . 5 ,  13 . 7 ,  1 7 . 1 ,  2 0 . 1 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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Com
menter sa 

2 0 6  

2 0 7  
2 0 8  
2 0 9  

21 0 
211 

21 2 

21 3 
214 

2 1 5 

Table 6-3 ( Cont . )  

rssues b 

4 . 1 ,  
1 3 . 3 ,  

1 . 1 ,  
9 . 5 ,  
1 . 1 ,  
7 . 1 ,  
9 . 6 ,  

13 . 7 , 

1 0 . 2 ,  
3 . 1 ,  

13 . 3 ,  
1 . 1 ,  
9 . 5 ,  

2 0 . 9  
1 . 1 ,  
6 . 4 , 
9 . 6 ,  

1 9 . 5 , 
2 . 4 ,  

6 . 2 ,  
2 0 . 1 ,  

2 . 4 ,  
2 0 . 1  

1 . 2 , 
8 . 3 ,  
9 . 8 ,  

1 4 . 2 ,  

6 . 5 ,  
2 0 . 7 

6 . 2 ,  

2 . 4 ,  
8 . 4 ,  

1 0 . 1 ,  
1 9 . 5 ,  

8 . 1 ,  

6 . 5 

3 . 1 ,  
8 . 5 ,  

1 0 . 2 ,  
1 9 . 6 ,  

1 0 . 3 ,  1 3 . 3 , 2 0 . 1 ,  
5 . 2 ,  5 . 4 , 6 . , 

2 0 . 1 ,  2 0 . 9 
2 . 4 ,  3 . 1 ,  5 . 2 ,  
9 . 6 , 9 . 8 ,  1 0 . 1 ,  

1 . 3 , 
6 . 5 ,  

1 1 . 5 ,  
1 9 . 6 ,  
1 1 .  6 ,  

3 . 1 ,  1 0 . 1 ,  
7 . 2 ,  7 . 6 ,  

1 6 . 1 ,  1 7 . 4 ,  

8 . 2 ,  

8 . 2  

4 . 1 ,  
8 . 6 ,  

1 0 . 3 ,  
1 9 . 7 ,  

2 0 . 2  
8 . 2 ,  

6 . 1 ,  
1 0 . 2 ,  

2 0 . 7 
8 . 3 ,  

9 . 5 ,  

9 . 5 ,  

5 . 2 ,  
9 . 1 ,  

11 . 1 ,  
1 9 . 8 ,  

9 . 5 ,  

6 . 2 ,  
1 0 . 3 , 

8 . 4 ,  

10 . 1 ,  

1 0 . 2 ,  

6 . 1 ,  
9 . 2 ,  

1 1 . 5 , 
2 0 . 1 ,  

1 0 . 1 ,  

6 . 3 ,  
1 3 . 1 ,  

8 . 5 ,  

1 0 . 2 , 

1 3 . 1 ,  

6 . 2 ,  
9 . 3 ,  

1 3 . 1 ,  
2 0 . 2 ,  

1 0 . 2 ,  

8 . 1 ,  
1 4 . 2 ,  

8 . 6 ,  

1 0 . 3 ,  

2 0 . 1 ,  

6 . 3 ,  
9 . 4 ,  

1 3 . 2 ,  
2 0 . 7 ,  

1 0 . 3 ,  

9 . 1 ,  
2 0 . 1 ,  

9 . 1 ,  

1 1 . 1 ,  

2 0 . 7 

6 . 5 ,  
9 . 5 ,  

1 3 . 3 ,  
2 0 . 9  

9 . 4 ,  

9 . 2 ,  

aNumber code used in index ing the comments rece ived ; Ta bles 6-1 and 6 - 2  show 
the number code ass igned to each commento r .  

brs sues a r e  identi f ied by the sec t ion i n  wh ich they appear and the order i n  
wh ich they appear i n  that sec t ion.  For example , " 9 . 4 "  refers t o  the four th 
i ssue in Sec t ion 6 . 9 .  
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6 . 21 LETTERS RECEIVED DURING THE COMMENT PERIOD 
WRI TTEN COMMENTS 

ON THE DRAFT ENVI RONMENTAL IMPACT STATEMENT 
FOR REMEDIAL ACT IONS ON THE VITRO S I TE , 

SOUTH SALT LAKE , UTAH 

Th i s  sec t i on rep roduces the wr i tten statements s ubmitted on the d r a f t  
envi ronmental impact statement for r emed ial actions o n  the former Vi tro 
Chemical Company s ite , Sou th Salt La ke , Utah . Cop i e s  o f  a l l  le t te r s  are 
ava i lable for pub l ic r eview at  the following locat ions : 

Fr eedom of In forma t i on Read ing Room 
Room lE-19 0 ,  For r estal Bu i ld ing 
U .  S .  Depar tment of Energy 
1 0 0 0  Independence Avenue , SW 
Wash ington , DC 2 0 5 8 5  

Tooele Public L i brary 
47 East Vine 
Tooele , UT 8 4 0 7 4  

Salt La ke County Library 
209 East 400  South 
Salt Lake C i ty ,  UT 8 4 4 1 1  

Salt Lake County L ibrary 
2 4 80 South State 
Salt Lake Ci ty ,  UT 8 4 1 1 5  

U nive r s ity of U tah 
L i br ary Of f ice 
S a l t  Lake Ci ty ,  UT 8 4 1 1 2  

B r igham Young U n iver s ity 
Ha rold B.  Lee Library 
Un iver s ity H i ll 
Provo , UT 8 4 6 0 4 

Albuquerque Ope r a t ions O f f ice 
Nat ional A tomic Museum 
K i r tland Air  Force Base Eas t  
A lbuquerque , NM 8 7 1 1 5  

L ib r ary 
Ch icago Ope r a t ions Off ice 
9 8 0 0  South Cass Avenue 
Argonne , IL 6 0 6 3 9  

- 2 3 5-



Library 
Idaho Ope r a t ions O f f ice 
550 Second S t r ee t 
Idaho Fa l l s , ID 8 3 4 01 

L i brary 
Nevada Opera t ions Of f i ce 
2 7 5 3  South High land Dr ive 
Las Vegas , NV 8 9 1 1 4  

Library 
Oak  Ridge Ope r at ions Of f ice 
Federal B u i lding 
Oak Ridge , TN 3 7 8 3 0  

L ibrary 
Rich land Ope r a t ions Off ice 
Federal Bu i l d ing 
Richland , WA 9 9 3 5 2  

Energy Re source Ce nter 
1333 Broadway 
Oak l and , CA 9 4 6 1 2  

L ibrary 
Savannah River Ope r a t ions Off i ce 
Savannah River Plant 
A i ken , SC 2 9 8 0 1  

Reg ional  Energy/Env i ronment Cen te r  
Denver Public L i brary 
1 3 57 Broadwa y  
Denver , CO 8 0 2 1 0  

- 2 3 6-



20. 1  

Proj e c t  Manager 
Uranium M i l l  T a i l ing. 
Albuquerque , N .M. 

Tooele , U t ah 84074 
1 7  March 1983 
882_1651 

RECEIVEu 
onrllMEtfT C()NTROl 

2 4  M I\Y 1983 

101 

[ I w o u l d  l ik e  to vo i c e  an o b j e c t ion to the moving of poI'HJ.;ls Yli l ing 
from Salt Lake to Tooe l e .  IJ 4Jf. 'S ... 

When Am e r i c a  dropped the f i r s t  bomb on Japan she sl apped herself o n ' fh,.t ack 
and boasted "that ended things In a hurry". Now we have l earned the hard way that 
rather than ending th i ng_ it was r e a l l y  "j u s t  the beginning". • 

In Tooele we are f ig h t ing to keep V i t ro Ta i l ings our of our back yard . Why? 
Becaule no one In Salt Lake or anywhere elle I n  Utah want. the dU l t ,  the po t ion , 
the r a d i a t ion and the death they represen t .  

T h e  tru l y  "hot po t .e toe" h a s  arrived t o  haunt UI a l l .  The Nuclear age 
has Ipawned a monster more t e rrable than the .tory of Franken e t e l n ,  noth i ng bu t 
po l so n ,  d e a th and l i e .  to the people In Ame r i c a .  

The s to r i e _  about D I -Oxen , Love Can a l , r . C . B .  , Orange Agent a l l  l inked to 
Leak s ,  o p i l l s , blow-up. , t a i l ings and w a t e r  contaminat ion are j u s t  beginning to 
surfac e .  I t  I _  on l y  the b e g i nn ing of a greater horro r .  

Congre •• a n d  aorne o f  t h e  "��a r  "Lor d , ' !  s a y  th a t  we have to pro t e c t  ourselves 
from a Nu c l e a r  Bu i ld-up from Ru • •  la. A.k the people I n  Pocatel lo , Idaho t h l .  
morning I f  I t s  Ru s d a  they a r e  a f r a i d  o f  o n  tlarch 2',  1983.  They c a n  t e l l  you 
the horror they are fac ing t h l l  moment i.s not In Ru_ a l a ,  but In their d r i nk ing 
fauce tt. . The people In S t . George , U tat-, can tell you that the i r  n i ghtmares a l l  
a r e  bu r r l e d  i n  the cemete r i e s .  

T o  c l e a n  u p  a l l  t h e  ta i l ing ' ,  p i t .  and leAko h a .  been e . t lmated a t  from ten 
b ' l i ion to 40 b i l l ion. o f  dollar •• 

Twenty y e a r .  down the road w i th the present pol icy where I. the C06t going 
to etand? 

Amer i c a  and I t s  people need to get behind a '�UCLEAR FREeZE. To worry 
about t a i l ings and the problema .ure to COflle i. a c a l e  of " Locking the Barn door 
a f t e r  the horae h � .  been a to l e n .  

OONT PARK I T  A1 ;E RICA • • • • • • • • •  STOr I T  • • • • • • • • •  FItEEZE TIlE NUCLEAR BUILD-UF 

S i n c e r e l y  J' // . �77? �a�� , 
- H. Garc i a  

Ref :  Ta i l i ng mee t ing In TQ6e l e ,  Utah 
to be held 22 March 1983 
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Mr. Jares A .  Morley 
Project Manager 
Uran ium Mill Tai�ings Proje ct Offic e 
U . S .  Dept. of Energy 
P.O. Box ShOO 
Albuquerque , New Mexico 87115 

Dear Mr. Morley :  

1901 E. 2 990 S. 
Salt Lake City, Utah 8hlO6 

22 March 1963 

Lack of t ime has precluded a detailed study of the Draft Environmental 
Impact Statement entitled, " RE/£DIAL ACTIOIlS AT THE �O:UlSR VIT�O CHEHICAL 
CJH,'ANY SITE SOUTH SALT LAKE , SALT lA KE  CO� tlIT , UTA H ' and presentation of 
remarks at tm pu"llc hearing on harch 23 . Neverthe less , a 1 imi ted Derusal 
of the d ocwncnt c oupled with prior knowledge of reclar-a tior, effort" on 
Vitro, Durango, Grand Junction, Monticello, Rifle , Uravan and TUJa �ity 
waste accumulations prompts the following comments . 

( 1 )  Table 3 . 1  in the EIS ind ccates that accord ing to the EPA rem
edial action is required Lf the E3R is greate� than 0.02 DLqjhr above back
ground in d" �llings; which, I assume, s ignili"s almost c onstant C Of'tac t .  On 
paGe 80, 3rd para . ,  it states that E}R levels range fron 0 . 1  to 1 . 2  rnn/hr 
on the pile, thru L5 microroent -en at .1 mile from the edge of the pile to 
background levels at .6 mile from the pile . Thus, ind icating that linit"d 
intermittent c ontact with the pile would not present a ma j or health hazard 
and would still permit usaGe of the land for many pu.-poses, even including 
that of installation of the new sewage plant d irectly on the pile without 
any reclamation taking place . 

Likewise, Table 1-3 inuicates thllt the J 'Clpulation within (; niles of 
the pile miGht sustain excess lung cancer deaths of 0 . 2h/year Lf no action 

1 02 

is taken and on raze 16, 2nd para . ,  oth�r calculations tf'dicate the pot���ial 
to increase to 0.7 to O.B total cancers . Hence, in that the tailin� has been 
there a minim.un of 19 ye� there should have aO'isen a minimum new cancer 
deaths of (19 X .21- L .56 or 19 X .75- lL . 2 5 ) yet to my knollledge none c<:uo be 
d irectly attributable to the tailing. On the same pace, pa ra 1, it states
" Becauso about hL lung cancers occur each year in tho � area ( fIE,'!, J ,SB) , an 
increase of 1 c ancer would l c. imposs ible to demonstrate conclusively" . Stucli.es 
on the inc idence of lung cancer at mine faces, whe� c orrelated with smJker� 
or non-smokers , indicates that smoking is a much greater problem than radon 
emiss ions . Perhaps , s o me  of the money be ing proposed for tr�nslocation of : he 
ta U in.; could be better spent in educating smokers that llvn ..,i thin the cl'fect
ed area. [ (2 ) Des;>i te the above I do not re C OmMend inaction on the waste pile 
but have s ome suggestions for implementat ion with alternatives 1 and 2 thou�h, 
I unhesitatingly, support t!� alternative 2 concept of stabilization. 

-2-

A. Test drilling now unde:"Way may definitely mandate a lining in
stallation under the tailing to prevent seepage from the pile into nearby 
aqu ifers . However, based upon preVious studies which indicate that even 
w i th high c oncentrations of acids the solubil ity of uranium is only about 64 percent we might expect that the amount of deleterious ions entering the 
aquifers to be quite low Lf only water per colation is involved. Perha:.s, a 
far S impler, much less expensive, s tab i l iza tion procedure can be s uggested, 
speCif ically : - 1. Reduce the tai l in g  pile to grade for whatever ultimate intermittent 
use determined to be best-m�nicipal refuse recycling plant, municipal in-

• 

c inerator, sewage plant extens ion, recreation s i te , or whatever. 
2. Place a relatively thin layer (h" ? )  of sodium bentonite clay over 

the entire s urface, cover th is with a thicker layer (6-l2" ) of sewage sludge, 
top with 2 feet of s oil and plant to a desired vegetation. The entire cost 
pr obably will not exceed $10, 000 per acre and yet should ach ieve adequate ·9·,8 1  stab i l i zation While preventing contamination of the aquifers from downward 
water percolation, inhibiting the radon emiss ions through the c onstantly 
moist layer of bentonite, provide a site for root growth in the sewa.;e sl'Jdge 
so t hat the roots won ' t  penetrate the tail ing proper and tend to trans pirate 
rad on gas to the s urface and reduce what little EGR there is to an even more 
acceptable amount • •  

another alternative to the Clive site is recommended . In that Kennecott 
produces about 100,000 tons/ day of copper tailing, perhaps , the slurried 
Vitro tailinG Can be added to the large tonnage of copper ta il ine being 

� (3 ) Should it be determined that movement of the pile is mandatory, 

5. 3 d ischarged dai ly by the Kenne cott mills to their 20 square mile ta i l in e  
pond . Dilution o f  t h e  emissions would b e  immediate a nd  c overage would be 
achieved in a relatively short peried of time . 

A co�y of � technical b iography is enclosed to furnish information on 
mY background. 

Sincerely yours, 

liJ(L�-�� 
Karl 

'
C .  Dean 
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Project Manager 
Uranium Mill Tailings Project Office 
Albuquerque Operations Office 
U. S. Department of Energy 
P. O. Box 5400 
Albuquerque , New Mexico B7ll5 
Dear Sir; 

1. Reference is made to ; 

1 

473 Pioneer Avenue 
Tooele , utah 84074 

29 March 1983 

1 0 3  

a .  Draft Environmental Impact Stataent, February 198), U .  S.  Department 
of Energy, OOEjEIS - 0099D. 

b .  Public hearing conducted on March 22, 198), at the Senior Citizens 
Center, Tooele , Utah to rec eive comments on the DEIS concerning slightly 
radioactive mill tailings and other I118terials from the Vitro mill tailings 
lIite at South Salt Lake City, utah. 

2. It is recommended that the 69 acre area at the Vitro site { see pages 28 + 
29 of Draft Environmental Impact Statement , FebrUliry 1983 , U. S. Department 
of Energy) be covered with the following I 

a. A 4 foot layer of 40 to 70 mesh {0 . 2  to 0 . 4  pm grain size) sand. 

b .  A 3 foot layer of crushed stone , 3 � inch to ! � inch size . 

{American Association of State Highway Official II Specification.) . 

1 1 c. A 2 foot layer of crushed stone, 2 2 inch to 1 2 inch size . 

9 . B  I {A.A.S. H.O. Specificiation) . 

2 0 . 1 I d. Surface radioactivity should be det�rmined and recorded after the 
plac�nt of sand in 2a and after t� placement of crushed stone in 
2b and after the placement of crushed stone in 2c . A determination 
should then be made as to �er or not an additional layer of 2 feet 
or less of crushed stone, 2 inch to 1 inch si�e {A.A.S.H.O. 
Specification) is required. 

3. '!here llhould be !!!!. placement of a clay :u..r on the surface of the 69 acre 
disposal area { see page 28 pf 1Iral\ EIS) • 

4. An appropriate number of settlement platforms with gauges should be 

positioned properly to measure the extent of embankment settlement and 

elapsed time for settlement due to the placement of the sand and crushed 

stone in preceding paragraph 2. These measurements are to control the 

rate of placing the sand and the crushed stone and to avoid embankment 

Ihear. A curve showing settlement or consolidation versus tiJne should be 
plotted. 

1 

2 

5 .  Enclosed is an extract from "Soil Mechanics in Engineering Practice by Terzaghi and Peck. "  Your attention is imd.ted to pages 400 and 401 .  

Project Manager 
Uranium Kill Tailings Project Office 
Albuquerque Operations Office 
U. S. Department of Energy 
P. O. Box 5400 
Albuquerque , New Mexico B7ll5 
Dear Sir; 

For your information. 

Yours truly, 

--i ",- "i7C r5Z: �,7� 
Custer L. Lynn v 
Maj AUS Retired 

473 Pioneer Avenue 
Tooele, utah 84074 

29 March 1983 

1 0 3 

1 .  I have a B .  S .  i n  Chemical Engineering and retired FebrUliry 1958 from the 
U. S. A:rmy at lAlgway Proving Ground, Utah. 

2 .  

3 .  

I worked in the State o f  utah Materials Laboratory, February 19)8 to 
November 1960. Host of my work here was in the area of Soil Mechanics 
for the determination of settlement of embsnkments in the construction 
of highway overpasses. 

During November 1960 to June 1976, 
Officer, GS-12, for the Department 
'!he Navy on Rellearch + Developllent 
Minuteman and Poseidon Missiles .  

I worked as Administrative Contracting 
of The Air Force and The Department of and Production of rocket motors for 

Yours truly , 

-tLU-C-:' ,r ,�. -,�_ 
Custer L. Lynrr' 
Maj AUS Reti.red 

The a u thor enc l o s ed " So i l  Mecha n i c s  i n  Eng i neer i n g Prac t i c e "  by 
Terza g h i  a nd Pec k ,  pp . 398-406 . 
Th i s  document i s  a v a i l a bl e a t  the repo s i to r i es l i s t ed i n  Sec t i o n 6 . 2 1 . 
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� KERR-MCGEE CORPORAnON 
KII'IA·WcOI.E CIENTER • ()I(L.AHOtolA CITY, ()I(L.AHOUA nUll 

DNIROHIoIEHT AIoIO HEAlTH t.tNUoOfWiHT DfY1510H 

March 29,  1 983 

Mr . James A.  Mo r l ey 
Project Manager 
Urani um Mi l l  Ta i l i ngs Project Office  
U . S .  Depa rtment of  Energy 
P . O .  Box 5400 
Al buquerque , New Mex i co 871 1 5  

RECEIVED 
DOCUMEtH CONTROL 

1 J APR 19B3 

Re : Draft Envi ronmental Impact Sta tement :  DOE/EIS-0099-D , Remed i a l  Acti ons 
a t  the Former Vi tro Chemical  Company Mi l l ,  South Sal t Lake , Sa l t  Lake 
County , Utah (48 Fed . Reg .  7294 , Feb . 1 8 ,  1983 ) .  

Dea r Mr . Morley :  

1 04 

Kerr-McGee Corporation , Kerr-McGee Nuc l ea r  Corporation , and Kerr-McGee Chem i ca l  
Corporation ( herei nafter " Kerr-McGee" ) appreci ate the opportuni ty t o  comment 
on the referenced draft envi ronmental i mpact  statement ( DE I S ) concerni ng the [ Vi tro s i te .  As d i scussed subsequently,  Kerr-McGee recommends that the f i na l  
env i ronmenta l impact statement concl ude that the contami nated materi a l s  be 
stabi l i zed i n  p lace,  i . e . , that a l ternat i ve 2 i n  the DE IS  i s  the preferred 
al terna t i v e .  

I n terest a n d  Rel a t i onship of Kerr-McGee 

Kerr-McGee operates ura n i um mi nes , a ura n i um m i l l ,  and a ura n i um conver s i on 
fac i l i ty .  I t  prev iously operated other nucl ear fuel cyc l e  fac i l i t i es a n d  non
fuel cycl e  faci l i ti es ,  some of wh i c h  a re currently in the process of bei ng 
decontami nated and decomm i s s i oned . I n  addi t ion ,  i t  has operated and has par
t i c i pated in the operat i on wi th other enti t i es of fac i l i t i es at s i tes that 
have been des i gna ted for remedi a l  action under the Urani um Mi l l  Tai l i ng s  Rad i a t i on 
Control Ac t of 1 978,  Pub l i c  Law 95-604 ( UMTRCA ) . Accord i ngly , both current and 
prev i ous operations  conducted by Kerr-McGee are rel ated to the prov i s i ons and 
potent i a l  appl i cati ons of the UMTRCA. 

20. 1  [ Stabi l i za t i on i n  Pl ace I s  Recommended 

?0 . 7 

[ Kerr-McGee recommends tha t ,  to the extent remed i a l  action i s  undertaken a t  
t h e  V i tro s i te ,  i t  be consi stent wi th a l ternat i ve 2 of the DE IS  -- s tabi l i za t i on 
i n  pl ace on s i te .  Thi s  i s  adequate t o  protect the pub l i c  hea l th aga i ns t  potenti a l  
r i sk , i s  env i ronmenta l ly sound , a nd i s  i n  keepi ng wi th the "reasonable effort" 
approach stated by the Congress in enactment of UMTRCA. 

l L 2  
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James A. Morl ey 
Page 2 
March 29 , 1 983 

a .  

b .  

Stabi l i za t i on i n  Pl ace Protects Publ i c  Hea l th 

The D E I S  i nd i ca tes , as do other analyses , that under the current cond i t i ons 
of the V i t ro s i te ,  the potent ia l  hea l th effects are qu i te smal l .  The 
estimated effect due to i nha l at i on of radon-daughters i s  l ess than one 
l ung cancer case per year for the popu l at i on of some 500 ,000 peop l e .  The 
r i sk due to external gamma rad i a t i on exposure or uptake of a i rborne par
t i culates i s  much l es s .  I n  a l l these i ns tances , the est ima ted effects are 
hypothet ica l , upper l im i t  and coul d wel l be zero . 

Stabi l i za t i on i n  p l ace,  as descr i bed i n  the DE I S ,  contro l s  tota l ly the 
potenti a l  for exposure to external  gamma rad i a t i o n ,  compl etely suppresses 
the poten t i a l  for resuspensi on of radi oact i ve pa rticul a tes , and i s o l a tes 
the contamina ted mater i a l s  from the poss i bi l i ty of enteri ng water systems . 
The radon emanat i on wi l l  be suppressed to essent i a l ly a l evel comparab l e  
to that whi ch i s  norma l ly extant as background l i tera l ly w i th i n  the boundary 
of the s i te .  Whi l e  the stab i l i zat i on i n  pl ace process recommended i n  the 
D E I S  goes beyond what i s  necessary ,  the net effect wi l l  be the reduct i on of 
what currently  i s  a negl i g i bl e ,  but ca l cu l a tabl e r i s k , to an even more de m i nim i s 
r i sk that i s  far ,  fa r l ess than the ri sks  commonly and ordi nari ly  accepted i n  
soc i ety .  

Stabi l i zat ion i n  Pl ace I s  Env i ronmenta l ly Sound 

The DE IS c l ear ly  s hows that stabi l i zat ion  i n  pl ace is envi ronmenta l ly 
sound. Th i s  a l terna t i ve has only m in imal  i mpact on a i r  qua l i ty ,  water, 
ecosystems , transportat i on a nd other perti nent factors , a l l  of which a re 
Short-term and a func t i on of the remedia l  process .  After the remedi a l  
act ion i s  compl eted , there wi l l  be n o  envi ronmenta l consequences other 
than the restri cted use of the l and on which the contami nated materi a l s  
have been stab i l i zed . S i nce the s i te i s  zoned for i ndustrial  use,  and s i nce 
the use of the s i te is cons i stent wi th t h i s  zon i n g ,  the envi ronmenta l con
sequence cannot be v i ewed as nega t i ve .  

'ZO. 7 I c .  Sta bi l i zat ion  i n  Pl ace I s  Consi s tent W i th the Congres s i ona l I ntent 

In enacting  the UMTRCA, the Congress stated that " ( E ) very reasonable  effort 
s houl d  be made to prov i de for the s tab i l i za t i o n ,  d i sposal , and control i n  a 
safe and env i ronmenta l ly sound manner of such ta i l i ngs i n  order to prevent 
or min i m i ze radon d i ffus i on i nto the env i ronment and to prevent or m i n i mi z e  
o ther env i ronmental hazards • • •  " Stabi l i za t i on i n  pl ace meets thi s  requ ire
ment in a l l  a spects .  Radon d i ffusi on Is mi n i mized,  water is protected and 
resuspens i on of mater i a l s  is el imi nated. The ma teri a l  is stabi l i zed , 
d i sposed and control l ed i n  a safe and envi ronmental ly sound manner. But 
a n  equa l ly i mportant cons i dera t i on i s  that stabi l i za t i on I n  pl ace is reason
a b l e ,  and i ts cos t ,  compared to the cost for rel ocat ion and di sposa l , bears 
a more reasona ble  rel at i onsh i p  to any potenti a l  benefi ts which may be deri ved . 
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There are both monetary and non-monetary costs associ ated wi th the proposed 
remed i a l  act i on .  Based on the OE IS  analys i s ,  s tabi l i zat i on i n  p l ace costs 
approximately one-hal f  the transporta t i on costs a l one i f  the mater i a l  were 
rel ocated for d i sposa l . The overa l l  cost estimated for rel ocation and 
d i sposal i s  at l east  four t i mes that estimated for stabi l i za t i on i n  p l ace. 

10.5 I There a re no off-setti ng benefi ts a ssoci ated w i th movi ng the ma ter i a l . To 
the contrary ,  there would  be addi t i ona l non-monetary costs i nvol ved wi th 
rel oca t i on that a re not assoc i a ted wi th stabi l i zation on s i te .  Rel ocation 
requi res a l arger work force and i ncreased handl i ng of  the ma teri a l , thereby 
enhanc i ng the l i kel i hood of work-rel ated ser i ous i njuries , up to and i n
c l ud i n g  fata l i ti e s .  

Rel ocation c a n  not b e  just i f i ed .  The addi t i onal funds and the i ncreased 
potenti al for seri ous i njuries a re tremendous costs and a re unreasonab l e  
i n  v i ew of the fact that rel oca t i on offers n o  i mprovement i n  pub l i c  hea l th 
and envi ronmental  benefi t .  These substant i a l  costs c l early outwei gh any 
potenti a l  benefi ts .  

General Comment 

Kerr-McGee recogni zes there a re percepti ons that ura n i um tai l i ngs p i l es pose a 
s i gn i f i cant publ i c  hea l th threat and that t h i s  threat can only be averted by 
d i sposi ng o f  the ta i l i ngs a t  remote , unoccup i ed l ocat i ons . These percepti ons 
are not supported by the analyses in the OE I S ,  nor are they supported by i ndepen
dent analyses done by authori tat i ve s c i enti sts or other governmental agenc i es .  

For exampl e ,  the Envi ronmental  Protect i on Agency , i n  i ts analys i s  of poten t i a l  
hea l th effects attri butable to a l l t h e  i nactive urani um tai l i ngs pi l es ,  est i ma ted 
about two fatal l ung cancers per;year for the U . S .  popu l at i o n .  These two cases 
would  �i n  add i t i on to the some 92 ,000 l ung cancer fata l i ti es that norma l l y  occur 
annua l l y  i n  the U . S .  popu l ations .  By any measure , the two add i t i onal  poten t i a l  
cases wou l d  b e  consi dered an  i ns i gni f i cant  r i sk compared t o  the overa l l r i s k .  

Kerr-McGee bel i eves i t  i s  mo s t  i mportant that DOE , i n  determi n i ng the remed i a l  
act ion a l ternat ive for the V i tro s i te ,  base i ts j udgement o n  factors such a s  
the s i gn i f i cance o f  the r i s k  i l l ustrated above, the benefi ts that wi l l  pos s i b l y  
b e  deri ved , the costs i nvol ved and other genui ne i ss ues . The j udgements shou l d  
not b e  d i ctated by what i s  deemed advisable  t o  a l l ay unsupported fears and 
erroneous perceptions.  

es ;dc 
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Marilynn W .  Gianelo 
1383 South 1900 East 
Salt Lake City, Utah 84108 
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H r .  J .-e a  A. Morley, Project Manage r 
Uranium Kill Tailings Project O f fice 
U. S .  Dept . of Energy 

RECEIVED 
OOC U M ENT CONTROl 

P .  O. 110" 5400 2 ( MAY 1983 
Albuquerque, IIIK 87115 
Dear Hr. Morley : [The following are .., co_nta for incluaion in the Pinal EDviro_tal 
Impact Statement for re .... dial action at South Salt LaU City or Clive , 
Utah. I very strongly oppos .. trying to atabUhe the tailinga in place 
at the Vitro aita in South Salt Lak.e City, which ia abaurd . 

15.2 that .., children were brought up within aill .nes of the dump and _ 
[I bave tva reaaonll to be concerne d .  Pirat and forelOOst is the fact 

a re aware that these chil dren will later in l ife have a higher rate o f  
cancer per hundre d .  .,., lUDy ..,re children baYe to fact this situation? 

1i) ;-2 vater aquifer below the dump lIite . I _ well aware of the water probl ..... 
facing the arid _at. Our vate r aituation in the Salt Lake Valley vill 
become critical in the not too distant future . I worked for the 

[The aecond conce rn c:eoters around the poaaible contam1.oation of the deep 

Water Supply Po recast Center of the Weather lIureau until 1969 , at which 
t1Joe there waa increasing need to tap the aquifer .  

g.!; the tail ings i n  place 1 &  questionable . I believe that if - don ' t  ..,ve 
the tailings now, no aatter the cos t ,  and atabil ize in place , it aay _11 
become necessary in the future to relOOve the... This is DOt cost 

[Additionally, pleaae cooaider the fact that the technology for atabilhing 

e f fec tive and that abauld be seriously conaide red .  I 8111 currently S .. cretary
Treaaurer of A-G Body ,  Ioc . ,  and have had enough buaineaa experience to Me 
the folly in DO t  aolving the proble .. once and for all . 

I _ certainly .., re willing to pay t.,.... for the re..,val of the tailing. 
than for putting the poo rly conceived I1X racetrack in our fragile 

�.  1 [ [desert area. Pinally, haven ' t  we atOOied thia enough? I 1aagine tbe 
..,nie8 apent on atudies coul d have paid for a good portion o f  the cost �O-.P of �ving the talliAge? 

Since rely youra , 

7t(a-Jr tAJ ..::L� 
KarUynn W. Giualo �8 ,r  v };J t '  , �] 





To. DOE 
R. . Vitro uraniUII all1 tallings 

zu [ The Vitro uraniUII alll taUings should be reaoved trOll the present slte 

6. 2 
[because they are in a 

the area could beeo.e 

very populated area and also because the _n,y veIls in 

eontaainated . 
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I:,}F WOMEN VOTERS OF SALT LAKE 3804 Highland Dnvt, SUItt': 9 l 
Salt l ••• City, Ut.h 84106 (i. Ii Phon< (801) 272-1712 

your departllllnt has responded by addressing thll!l conDern. llIt there 18 
reasonable doubt that additional data will be lIufficient to lIatillfy local 
water and hllalth officials by the time the decillion point ie reaohed. 
Although Nure uses of groundwater are not completely prediotable . we �, 

20 . 1 

6. 2 

6. 1 r 

8 April 19BJ 
6. 2 

believe from our previous study of Salt lAke water resources that an 
expected shortage of municipal water in the valley is very likely to lead 
to intensified use of groundwater. As noted in the DEIS and by cO/lUllenters . 
the lIubeequent effects of intensified use on underground flows will 
increBBe the likelihood of contaJllination . Furthermore . we have very 

Prograa llanager 
Uraniua "ill Tailings Re.edial Action Prograa 
U.S.  Department of Energy 

pc '"' f" ! V p-) �9. 5 
iittle reason to believe that the untried technology of clay liners and 
slurry walls (which are not even mandated, only suggested) would really 
prevent contaJllination , especially over the 1000 years required in an 

Albuquerque Operations Office, Suite 1700 
5301 Central Avenue , N.E. 
Al buquerque , New ""nco 87108 
Dear Sir. 

O(",V-" " , , .,. , ' � ' '''' OtJL 

2 5 APR  1983 

The .e.ben of the League of Women Votere of Salt Lake have a .trong 
interest in re.edial action to rellove the health ha&ard currently polled 
by uranium .ill tailingll at the Vitro site in lIouth Salt Lake .  We have 
.tudied the draft environmental tapaot state.ent (DEIS) comparing the 
effects of three proposed actionll ' (1) lsaving the tailingll as they are ,  
(2) leaving them on site but stabili �ing them by covering and r.SiblY 
providing liners or Blurry walla under and around the. , and (J IIOving 
them by train to be stabilbed at a .ite 85 .11ell wellt , near Clive in 
Tooelll County. League representatives have attended Depart.ant of 
Energy hearingll in Salt Lake to listen and to prellllnt our criteria for 
choolling among theee alternativell. 

Alternative 1, no action, ill clearly unacceptable to alao.t everyone . 

The League '. haEardous and radioactive waste dispoeal facility criteria 
.tate that Bites llhould be avoided in are&ll of critical ooncern including . 

--residential areas 
_horelinell of riven , lake. and IItreaae 
--natural haEard areas .ubject to flooding , earthquake. , and .ubsidence 
--dr1nIdng water .upply source. , including aquifers and reoharge areas 

On the buill of theee four criteria , lie find the South Salt Lalut Bite clearly 
inferior to the Clive .ite . 

other critical concern areas lie lIi11h to avoid are .  
-prille agricultural, grazing an d  forest lands 
--rare or valuable ecosysteaB or geologic formationll , lIignificant 

lIildlife ha\l1tat , and unique .cenic or hilltorio arll&8 

These two criteria would be IIOre likely to &rg1Ie 84!;ainllt a location like 
Clive . But as far as lie can deteraine they do not. Although there 111 �zing land in the area ,  it 111 aarg1nal rather than prille in quality. � We recognhe that in exoeptional O&8es , areas of critical ooncern 1liiY 
not be avoidable and that protection can be engineered. However , In the 
South Salt lake case ,  we see the following obstacles to that course of 
action . Local and state officials have criticized DOE analysill of =ent 
«roundwater quality and flovpathB at this sits , and we are pl8lUled that 

area of nood and earthquake danger. The addition of tons of so11 cover 
weighty enough to prevent uneven ground subeidence (with probable subeequent 
liner cracks due to soil conditions at this site) would have adverse esthetic 
and COllt features even if it worked. [f Another reson to aimply avoid this site rather than try to aake it 

20. 9  eafe is that the Central Valley sewage treatment facility and the city 
of South Salt lAke have for many years expected the tailings to be IlOved. 

5 . 2  They have planned to Dse this site and surround1ng area for purposes which 
10. 2 will be of considerable benefit to them and the Salt lAke residents they 

serve . These purposes include .ore adequate and efficient sewage treat.ent, 
1 3. 2  energy rellource recovery, and economic developllent. 

20.) 

In .um we have serious doubtll that lIafety at the South Salt Lake .ite 
can be satillfactorily engineered, and there lIeem to be only two reasonB to 
even try to do so. One is coet ,  and the other is the rights and sensibilitillll 
of the citi�ens of Tooele County. Regarding cost , we have heard testimony 
from state and local officials that the Clive alternative should cost only 
$10 million more than the South Salt Lake alternative , rather than $38 milllion 
more as IIlIt1ma t ed by DOE, and we weloome DOE efforts to resolve this 
discrepancy. We believe total cost est1aates certainly should include the 
costs to Central Valley users of modifying their plans , lIB well as the 
foregone benefits to South Salt Lake City of planned economic development . 
Whatever the outcome of =ent cost recalculations , cost llhould be of 
secondary importance compared to the health of preBent Salt Lake residents 
and the 15 to 20 future generations who will be affected by the reaed1al 
aotion taken . 

As to effecta on Tooele County rellidents , we feel confident that the 
remotenellll of the Clive site from human populations , its hydrological condi
tions , and limited surface uses all argue againllt any adverse effects on 
local health , safety, water eupply, or economic well-being . We believe any 
fears they may have on this llcore are unfounded. Nor do we think they 

20. 1 I IIhould feel ·.tigmati .... d .. as a ·dump" site .  We hope that they and the 
general public are beginning to reali�e that safe , .uitable sites for 
hazardoull and radioactive waste dispoeal are asllets absolutely eBsential to 
the welfare of all of WI .  As oithell8 o f  Salt Lake , we will be very grateful 
to our Tooele neighbors for helping to provide a solution to this health 
,proble .. which has plagued WI for 80 aany yean . 

�� 
Nanette Benowit� 
PreBident 
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Remedial Act ion Project Off i c e  
U . S .  Dept . of Energy 
5301 Centra l Ave . ,  N . E . , Suite 1 700 
Al buquerque , NH 87108 

RE : Vitro Ta i l in�s - A FOURTH ALTERNATIVE 

Dear Mr. Matthews : 

Attached is our report regarding the proper a c t i on neces sary 
to decontaminate the material s at  the Vitro Site . 

The Econom i c  Eva l ua t i on ( DOE/ALO- 1 7 1 ) by Mountain States 
Re search and Devel opment wa s l imited t o  studying the extract ion 
of onl y three ( 3 )  products , namel y :  Urani um ,  Vanadium and Mol ybd enum . 
Leachin� wa s the onl y method of extrac t i on stud i ed . We cond i t i onal l y  
a�ree with their conc lusion o n  pa �e 3-1 , that " i t  i s  not economic 
to  reproc e s s  the ta il in�s at pre sent market value s  for Uranium" ; 
if Uranium , Vanadium and Mol ybdenium are the onl y  marketable 
product s  to be considered ; Ip.achin� i s  the onl y  met hod of extract ion ,  
each o f  t h e  product s  must b e  conpl etely refi ned o n  s i t e  and the 
extra c t i on of those three product s  ha s to show a c l ear prof i t .  

We contend tha t : 
1 )  there are many other marketabl e product s that can 

be concentrated from the t a i l ings ; 

2 )  the product s can be sold as concentrat e s  wi thout the 
high cost of a ful l process plant for refinement on s i te ; 

3 )  any recovery of marketable values can help offset the 
t otal cost of  decontaminating the s i t e ; 

4 )  there are ava i lable proc e s s e s  that ran c �ncentrate the 
heavy spec i f i c  �ravi t i e s  and when used in c ombinat i on 
wi th a f l o t a t i on process  and a bacterial l each treat
ment ; can recover a much higher percentage of the 
values in high concentration s .  

I t  would seem that the proper d e c i s i on would b e  t o :  a )  protect 
the publ i c  hea l t h ,  b) conserve public  funds , c )  save natural and 
commercial resource s ,  d )  preserve pr'operty value s ,  e )  protect the 

20 . 1  I future genet"a t i on s  from hazardous and financ i a l  burdens and f ) pro
tect publ i c  l and s from c ontamina t i on that wi l l  last thousands of 
years . A l l  of the se obl igations can be met if the t a i l ings are 
proces sed and decontamina t ed on s i t e .  We feel that this i s  the 
onl y  a l t ernat ive that wi l l  comply with those obl i ga t i on s .  

2O.t 
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� Process ing the t a i l ings on s i te would have the l e a st cost , 
take the shor t e s t  t ime to process and could meet the st andard 

e rm i s s i bl e tox i c  l evel s .  There i6 the po s s ibi l i ty that atleast  
part of the c o s t  of proc e s sing could be refunded to  the publ ic  
coffers from market receipt s .  

We s incere l y  hope that this proposal wi l l  be cons idered 
and that the obl iga t i ons to the publ i c  and future generat i ons 
wi l l  preva i l .  

l y ,  L-�&p(i� 
e s ter D .  Baker 

Regi � tered Profe s s i onal 
Cou�ult ing Engineer 
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w� bel i eve that the EPA Vermi ss ible standard s for rad i o
act ive and t ox i c  material s can be reached on a l l  contami nated 
material s .  
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VITRO TAILI NGS - A FOURTH ALTERNATIVE 

.!m.Q!!!lCTI ON : 

We have reviewed the "Draft Environmental Impact Statement" 
(REIS ) ( DOE/EI S-0099-D) and the "Economic Evaluat i on of Inactive 
Uranium Hi l l  Tai l ings" ( Economic Evalua t i on) ( UMTRA-DOE/ALO- 1 7 1 ) 
by Hount ain States Research and Devel opment . We have copied two 
assays of the Vi tro Tai l ings ( see attachment s Table C-l and Table 
5-A ) . Ta bl e C-l is from EPA ' s  "Final E . I . S .  for Remedial Ac tion 
Standard s for Inactive Uranium Process ing Sites" ( EPA FINAL STDS) 
( EPA 520/4-82-01 3-1 ) and Table S-A i s  from "Engineering Assessment 
of Inact ive Uranium Hi l l  Tai l ings ( Engr Assessment ) ( DOE/UMT-OI02 ) 
by Ford , Bacon & Davi s ,  Uta h ,  Inc . 

We should note here that , try a s  we may , addi tiona l break
down of the mineral s in the t a i l ings have been impossible to  
obtain.  

CONCLUSIONS:  [ From the above stud i e s  and what other informa t i on we can find ,  
we feel that the Vitro Tai l ings can and should be processed and 
decontaminated on site . 

11). 1  [ We have c oncluded that : 
1 )  Al tervat ive 2 in the DEIS gros s l y  undere st imates 

the total cost of that remedy.  

1(}. 4  [ 

s. __ 

2 )  Alt ernat ive 3 would cost more than 3 times the 

3 )  

4 )  

5 )  

6 )  

cost o f  reproce s sing and decontaminating the tail ings 
on s ite . 

The as says in Tables C-l and 5-A indi cate that there 
are marketable product s ,  if  concentrated e conomica l l y  
o r  uneconomica l l y .  

The radiat ion and t oxicity can a l l  be effi c i ent l y  
removed from the t a i l i ngs , natural soi l ,  proce s s  
water , and ground water by t h e  u s e  bacterial bio
sorpt ion . Numerous mi crobe s ,  bacteria , cultures 
and fungi are avai lable and each spe c i a l i z e  in the 
uptake or adsorpt i on of speci fic  meta l s .  They 
effi c i ently recove;/� va lues in solutions of 
l e s s  than 100 ppm , ;(0'4 Jor more of the uptake in 
the first 5 minut e s .  :c'1>ome accumulate thousand s 
of t imes higher concentrations than their envirnment . 
See attached studi e s .  

There are avai lable processes  that can separate 
the heavy spec i f i c  gravi t i e s  and when used in 
c ombinat i on with a f l ot a t i on process and a bacteria l  
l ea ch treatment ; c a n  recover a much high percentage 
of the va lues in high concentration s .  

The cost to  c oncentrate a l l  marketabl e ,  rad i oactive 
and toxic materi a l s  would be about $ 3 3 , 000 ,000 and 
could easily be proc e s sed within a 2 . 5  year t ime frame . 



Wil 
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JUSTIFICATION OF CONCLUS IONS : 

1 )  Alternftt ive 2 in the DF.IS �ross] y undere stimates the 
cost of that remedy by not includ i ng :  

2 )  

a )  cost of 5 . 4  Rcre tract wi th 4 b" i ldinlt s •  

b )  c o s t  of repair and maintenance of high volume , 
comrr.erc i al i zed , arterial e s pres liways used a s  
haul road s .  

c )  tra f f i c  acc ident s ,  hazard s and delays due to 
the add i t i onal heavy truck traffic on busy city 
stre et s .  

d )  removal o f  60+ a cres o f  prime commerci a l  l industrial 
property from the tax rol es . 

e )  cost of treat ing the radioactive and toxic con
taminated ground water. 

f)  rea l i s t i c  haul d i stances .  The t ype of c l a y  for 
the l iner may not be avail able in Salt Lake County .  

g )  actual cost o f  Al ternat ive 2 would be hi gher than 
the cost of reproce s s ing and decontaminat i ng the 
t a i l ings on site . 

A lterna t ive 3 in the DEIS does not includ e :  

a )  costs of road repair and publ i c  l o s s e s  incurred 
in haul ing the mi l l ion cub c yard s of restoration 
materi al s to the Vitro S i t e . See point s "b" and "c" 
of Al ternat ive 2 .  

b )  same cost s of haul ing overs i zed , contamin�ted 
materi a l  to South C l ive by truck. 

c )  cost of treat ing the radi oact ive and t oxic contam
i nated ground water at t he Vitro S i t e .  

d )  the burden p l a ced o n  future generat ions in regard s 
to safe l y ,  publ i c  heal th , financi a l  obl igations and 
another potent i a l  cost of contamination c lean-up . 

e )  the high ini t i a l  cost and obl igation that wi l l  
continue forever should jus t i fy the proce s s ing and 
de contaminat i on on li ite f or l e s s  than one-third 

� the amount . [ 3 )  EPA Final Std s and Engr Assessment as says ( see attached 
Tabl e s  C-l and 5-A ) ver i fy that there are many other marketabl e 
products that can be concent rated economical ly from the tail ing s .  

4 )  Th�re i s  some concern about the rad iation from Radium , 
but we haven ' t  found any informat i on on the amount of Rad ium 
in the t a i l ings .  It  i sn ' t  ment ioned in e ither a s say . 

l{)�4 

5� 4 

5 . 4  

5 )  The Economic Eval uat ion study wa s l imited to the 
extraction of only three ( 3 )  product s ,  name l y : Urami um ,  
VAnadium and Molybdenum . None of the se produc t li  show-up 
in the a s says as having commerc i a l  value s when extracted 
individual l y .  When concentrated with other product s ,  then 
separated as  one of several  concentrate s ,  there is some 
commercial value . 

The study eva luated several types of l eaching , but 

108 

l imited their study to that one proces s .  The chemi cal  
reagent s (used in l eaching ) wa s e s t imated at over $6 , 300 ,000 
per year for 2 . 7  years total ing over $ 1 7 , 000 ,000 of $42 , 700 , 000 
cost of proc e s s ing. The market val ue of their product Ii wa li 
onl y  $ 1 9 , 900 , 000 . 

Each product was ful l y  proce s sed to 
separate high volume p l ant s .  The p l ants 
c e s s  a l l  the product in only 2 . 7  year s .  
expend iture for a extremely short useful 

a marketabl e form in 
were de signed t o  pro
Thi s  is a ma jor capital 
l i fe . 

The concentra t e s  of nearly a l l  of the minera l s  are marke·t
abl e at exist ing p l ants that are a l ready proces sing that product . 

The cost of reagents used in bacterial l eaching i s  much 
l e s s  since the mi crobe s do most of the "work" . The ph of the 
solut i ons u sed in most ba cteri al l eachi ng range between 4 and 7 .  

6 )  Accord ing to the two a s says (Table s  C-l and 5-A ) some 
of the minera l s  that appear to have marketable quant i t i e s  are : 

Uranium 
Vanadium 
Molybdenum 
Rubidium 
Gal l ium 

Ni ckel 
Tin 
Ti tanium 
Tung ston 
Cobal t  

Barium 
Copper 
Gold 
Si lver 
Chromium 
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THE FOURTH ALTERNATIVE :  

PROCES S :  
We would propose 5 circui t s , e ach capable o r  proce s sing 

100 to 120 tons per hour . Process ing onl y 8-hours per day , 
they c ould process the 2 m i l l i on tons of t a i l i ngs in 500 working 
day s .  

Each c ircui t would have a Grizz l ey , Feeder Bin , Water Wa sh 
Pl ant ( or Trumme l ) ,  Recovery Slui ce System wi th hydrosta t i c  
separators ( for heavy speci f i c  gravi t i e s ) ,  Bi� · ·sorption Extra ction 
Ce l l  ( for removing rad i oactive and toxic materi al s i n  solut ion ) , 
Water Revocery System , Extended Fl otat i on Cel l ( for mineral with 
low speci f i c  gravi t i e s ) ,  and another Water Recovery System. 

The Ta i l ing materi a l s  would be pla ced on a l e a ch pad for 
ba cterial l ea ching , then after neutral ization ,  they would be 
mixed with cement or l ime for f ina l emplacement . The tai l s  
would solidify to a point where there should be n o  dusting , 
l eaching or e scape of radon gases i f  there i s  any. 

1.1 1 ground water would be proce s s ed through a bio-sorpt i on 
cel l to extract a l l  rad ioactive and tox i c  material s in solut ion. 
The cnnt llminated natural soil  would a l so be leached with the 
bac t er � " . 

The process could be monitored constantly at severa l point s 
to confirm the amount of remaining rad i oact ive and toxic materia l s .  

Two o f  the sewage treatment tanks proposed for future 
expansion of the nei ghboring sewage treatment company could be 
bui lt  and used for water storage and treatment . 

The proc e s s i ng c ould be f l exible enough to a l l ow for the 
programs of the SE wage treatment faC i l i t y .  
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ADVANTAGES : 

THE FOURTH ALTERNATIVE would have the foll owing advantages 
and a lmost none of the pos sibl e  di sadvantage s of the other 
al terna t ive s .  

1 )  The rad i oactive and toxic materi a l s  can b e  c oncentrated 
economi c a l l y  and sold to the commercial  market a l ong with other 
concentrated value s .  

2 )  The contamina t i on o f  a i r ,  ground and water would be 
l imited to the present s i t e , and not spread a l ong the road s , 
rai l road tracks , or deposi ted a t  a second site to be moni tored 
foreve r .  

3 )  No need for moni toring a contamin�ted site . 

4 )  The contaminated ground water and process water can 
be " c l e aned" by bio-sorpt i on and the rad i at i on and toxic l eve l s  
c a n  b e  reduced to "ac ceptable" l eve l s .  

5 )  The Ta i l ing s  would be proces sed in a "wet" c ondit ion 
which would r.linimize any dusting .  

6 )  The f inal placement and compact i on would be a s  "soil
cement" a l l cwing no dust ing , lea chir.g or e s c ape of  radon ga ses 
or rad i at i on ,  i f  there shoul d be any . 

7 )  There would be r.o need fer importing more than a 
mi l l i on cubi c yards of restoration material , cover mat�ria l  
o r  clay and grave l l i ners . 

8 )  No off site impact including : 

a )  c o ntaminat i on of a i r , water or ground . 

b )  exposure to other res idents or wi l d  l i fe . 

c )  damage to road s ,  rai lToads , et c .  

d )  tra ffic  probl em s ,  aCCident s ,  del ays . 

e )  use of natural  resources , 5uch as : gravel ,  clays , 
fue l , e t c . 

f )  use of c ommercial resource s ,  such a s :  trucks , 
road s ,  rai lroads , tra cks , l oader s ,  conveyor s ,  e t c .  

g )  monitoring of  a d i sposal s i t e  forever. 

h) use of publ i c  funds without a bene f i c i a l  gain 
or improvement for the publ i c .  
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Site Preparation 

Engineering 

PLANT COSTS 

Material  Hand l ing & Loading Equi pt . 

Proc e s s  C ircuits  ( 5  reqd @ $800 , 000) 
Separa t i ng and Handl ing Concentrat e s  

Leach Equipment 

Reagent & Chemical Storage 

Reagert Pre c e s s  Equipment 

Aspha l t  Leach Pad s 

Bui l dings 

Water Tanks ( future sewage tank s )  

Pl ant Tota l  

Admin.  and Supr . 

Operating Labor 

Reagent s and chemi c a l s  

Cement or Lime 

Bacteria & Fungi 

Supp l i e s  

OPERATING COSTS 

Ana l yt i cal Equipt . and Labor 

Maintenance Suppl i e s  and Labor 

Ut i l i t i e s  

Overhead 

Operating Total 

Subtotal 

1 5l Contingencies 

PROJECT COST 

� 
$ 500 , 000 

500 , 000 
2 , 500 , 000 
4 ,000 ,000 
1 ,000 , 000 
1 ,000 ,000 

500 , 000 
1 , 500 ,000 
2 ,000 , 000 

500 ,000 
500 , 000 

$ 1 4 , 500 ,000 

$ 1 , 500 ,000 
4 , 500 ,000 
2 , 500 , 000 
1 , 500 , 000 
1 , 000 , 000 

500 , 000 
800 , 000 
700 ,000 
500 , 000 
500 , 000 

$ 1 4 , 000 , 000 
, 

$28 , ]00 ,000 
$4 , 300,000 

$32 , 800 ,000 
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The author of Comment l OS a l so prov ided t he fol l owing i nforma t i on : 

Ta bl e C-l . E l ements present i n  ta i l i ngs  from a c i d - l each mi l l s  a nd 
i n  typi ca 1 soi l  ( E PA 520/4-82-01 3- 1 ) .  

The Mecha n i sm of Ura n i um 8 iosorption by Rhi zopus arrhi zu s .  Tsezos , M. a nd B .  Vo l es ky .  From B iotechnol ogy a nd Bioengi neering,  Vol . X XI I I ,  pp .  583-604 . 

Tabl e 5-1 . Assay resul ts of compo s i te V i tro tai l i ngs sampl es . 
B iosorption of Ura n ium a nd Thorium.  Tsezos , M. and B .  Vol es ky .  From B i otechnology a nd B i oengi neer i ng ,  Vol . XX I I I ,  p p .  583-604 . 
Rad i a t i on Oegrada tion  a nd the Subsequent Enzymatic  Hydro loys i s  of Waste Pa per . From B iotechnol ogy and B i oengi neering ,  Vol . X X I V ,  pp . 991 -997 
Si tes of Metal Depo s i t ion i n  the Cel l Wa l l  of Bac i l l us subt i l u s .  
Recovery o f  Heavy Meta l s by Microbes . Ch i u ,  Y .  1 972 . Ph . D  Thes i s .  Uni ver s i ty o f  Western Onta r i o ,  london , Onta r i o ,  Canada . 
8acter i a l  Res i s tance to Tox ic Meta l s  Determ i ned by Extrachromosoma l R Factors .  S i l ver , S . ,  Schottel , J . , a nd A. We i s s .  

Approaches to the Study of Mi crobi a l  Tra nsforma t i ons of Metal s .  Bri nckman ,  F . E . , I verson , W . P. , a nd W .  B l a i r .  

B iodegradation of Cha l copyr i te .  A . E .  Torma . 

The Ass im i l at ion  of Trace Meta l  Ions by the Mar i ne Bacter i a ,  Arthrobac ter mari nus a nd Pseudomonas cuprodura n s .  Jones , G . E . ,  Roy l e ,  L . G . , a nd L. Murray . 

These documents a re ava i l a b l e  a t  the repos i tories l i sted i n  Sect i on 6 . 2 1 . 
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I am James W. Dav is , Mayor of the C i t y  of So u t h  Sa l t  

La k e .  I am t h e  Past Pres i d e nt o f  t h e  Sal t Lake Cou n t y  

Counc i l  of Governmen t s , Pas t Cha i rman of the Was a t c h  Fro n t  

Re g i ona l Cou nc i l ,  P a s t  C h a i rman o f  t h e  C e n t r a l  Va l l ey 

Wat e r  Reclamat ion Bo a rd , and a member of the Sa l t  Lake 

C i t y-County Boa rd o f  Hea l t h ,  as we l l  as a member o f  t he 

Governor ' s  U ra n i um M i l l  Ta i l i ngs Task Force . 

I am e x t remely concerned about the o u t come of t h e  

u ra n i um m i l l  ta i l i n g s  at the V i tro s i t e , wh i c h  is l o c a t e d  

w i t h i n  m y  C i t y ' S  bo u nd a r i es .  � y  comm i tment to t he 

r e s i d e n t s  o f  the C i t y of So uth Sa l t  Lake is to see th a t  

t h e  t a i l i n Q s  be moved to a n  env i ronme n t a l l y  acce p t a b l e  

rp.mote s i t e .  

- 1 -
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The ce n t r a l  purpose of my remarks tod ay is to d i s cuss 

w i t h  you t he t h ree a l terna t i v es l i s ted i n  the Department of 

Energy E n i vronmen t a l  Impac t  S t atement and th e i r  a f f e c t  on 

the we l l  be i ng of the So u th Sal t Lake Commu n i t y .  

Be f ore that d i s c u s s ion ca n take place it is impor t a n t  

t h a t  y o u  u nderstand t h e  n a t u re of th is commu n i ty and i ts 

peopl e .  The C i t y of South Sa l t  Lake was inco r porated i n  

1 9 3 8  a n d  h as s i n ce t h e n  prov i d ed  a l l  esse nt i al serv i ces t o  

i t s  1 0 , 50 0  res idents o n  a co n t i n u i ng bas i s . 

The approx i m a te f i ve square m i le c i ty is l o c a t ed  i n  

t h e  economic and tr� nspor t a t ion ce n ter o f  the Sa l t  Lake 

Va l l ey . The two ma j or f reeways serv i ng the RoCky Mou n t a i n  

Wes t 1 - 1 5  and 1 - 8 0  cross i n  the ce nter o f  o u r  C i t y and the 

t h ree major req ional r a i l roads pass th rough o u r  

boundar i e s . S t re t ch i n g  f rom 2 1 0 0 South on the N o r t h  to 

3 3 0 0  South on t h e  South and f rom the c e n t er of the Jord an 

R i v er ( 1 4 0 0  We s t ) to our irregular border along 5 0 0  and 

700 Eas t ,  t h e  C i t y occ u p i es t he favorable po s i t ion o f  

be i ng U tah ' s  ·Center o f  I nd us try· . O u r  C i t y  prov ides 

approx i ma te l y  1 / 8 of t he j obs for the people o f  t he S t a t e  

o f  U tah ; 40 , 0 0 0  j ob s  b y  re cent es t imates . The co�uni t y  

i s  a l so the showcase o f  q ua l i ty i nd us t r i al parks w i th i n  

the S t a t e . 

Because we are located in the ce nter of the vast 

Was a tch Front and tucked so neat ly away in Sal t Lake 

Co u nt y ,  our presence p l us the importance and f lavor of our 

product ive l i festyle ge ts lost by even ts that surround us . 

-2-
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I repre s e nt a commun i ty as sepa r a te and d i v e r se i n  

n a t u re a s  any i n  U t ah o r  t h e  U n i ted S ta tes . We enjoy 

geog raph i c a l  i n tegr ity and f i nanc i a l  sec u r i ty based on our 

own enterprise and ac t i v i t y .  Don ' t  be fooled because we 

b l e nd o u r  borders w i th o ther commu n i t i es , we a re as 

d i s t i nct and u n i q u e  as Cedar C i t y ,  Moab or P r i ce .  The 

on ly d i f fe r e n ce is t h at wh i le they may be s u r ro u nd ed  by 

f a rms and ooen space , we are su rrounded by ot h e r  c i t i e s . 

The 1 0 , 50 0  people l i v i ng in o u r  C i ty pl us t he 4 0 , 0 0 0  

wor k ing h e re a � d  the 1 8 0 , 0 0 0  trave l l i n g  o u r  s u r f ace 

s t ree t s , depend upon ou r C i ty for e s se n t i a l  serv i ces a nd 

protect ion w h i le they are w i t h i n  o u r  borde r s . Ou r 1 97 9  

M a s t e r  P l a n  i nd i cates t h at o u r  C i ty h as one o f  the S t a t e ' s  

h i q h e s t  per c e n tages o f  re s i dent se nior c i t i zens and 

ove r a l l o u r  r e s i d e nts have some of the lowest a v e r a g e  

a n n u a l  i n comes i n  U t ah . 

The econo m i c  impor t ance of the land be ne a t h  the V i tro 

Ta i l i n g s  i s  i mpor t a nt to a l l  the people of the St ate of 

Utah ; but o f  the h i g he s t  value to the people who l i ve and 

work w i t h i n  t he bo u nd a r i es of t h is commu n i t y ,  the C i ty o f  

So u t h  Sa l t  Lake . 

Now th a t  we have d i s cussed th e na t u re of my 

commu n i t y ,  I wou ld l i ke to d i s c u ss w i th you t he i mpact o f  

V i t ro o n  th i s  Ci t y .  I be l i eve th at i f  So u t h  Sa l t  La ke was 

a b l e  to trade geog raph i cal locat ion w i th C ed a r  C i ty t h e  

probl • •  of V i t ro would be 8Dr . ..  s i ly unders tood . 
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Lake in t h at t ype o f  q eog raph i cal iso l at ion . The f i r st 

t h i nq you wo u l d  no t i ce as we come to the crest of the h i l l  

from t h e  So u t h is the 3 3 0 0  Sou th f reeway ex i t .  O f f  to the 

1 3 . 2 I r i g h t  o f  the e x i t  is the V i t ro s i te . On one of the c i t i e s  

1 3 . 3  

1 5 . 2  f. [ " 1  

h i g h e s t  v a l ued parcel s o f  g ro u nd  is an area encompass i ng 

69 acres wh i ch re present s 6' o f  the total 3 , 70 0  acres of 

the C i t y .  Th is property s i ts i d l e  i ns t ead of suop l y i ng 

services to t h e  trave l e r , j ob s to the C i ty re s i den t , or 

pay i nq for i t se l f  in tax rev e n u e .  No, worse t h an i d l e , 

the s i t e i s  b l i g h t �d . No , worse than bl i g h ted , it i s  

contami nated . T h e  e y esore and m e n a ce  o f  V i tro is t h at 

i t  h a s  not on l y  remai ned u nd e v e loped i t s e l f ,  but ad j acent 

prope r t y  own e r s  have been f o r c ed to abandon con�emned 

proper t i e s . Vac a n t  f i e l� s  spor t i ng pr i ce tags of ;lIore 

t h a n  $ 1 9 3 , 00 0  per acre s it empty w i th i n 1 / 2  m i l e o f  the 

s i t e  be c a u s e  t h e i r  v a l u e  can ' t  be rea l i z ed on the open 

marke t .  P l us t he peo p l e  t h roughout the ent i re area are 

caug h t  in a co n t i n u a l  t i me war p :  l i s te n i n g  wh i le S t a t e , 

local and fed e r a l  h e a l th a nd n u c l e ar experts v ac i l ate o n  

whether o r  n o t  the a r e a  is sa f e .  For nearly 3 0  y e a r s  the 

V i t ro he a l t h  q u e s t i on h as d anq l ed  preca r ious ly over our 

head . Somet imes a threat to our he a l th , somet imes 

harm l e s s .  The only th i nq certain is that every f i ve to 

ten years someone in Wash i ngton , Denver or Al buquerqu e is 

go inq to come to town w i th a new set of criteria to e i ther 

soot h e  us or alarm us . If any al ternative but comp lete 

removal is accepted th is cycle of indecision will continue 

to haunt th i s  co .. u nity and our grandch i ldren beyond the 

f i f t ieth genera t ion. 
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I am a l so very con cerned as I remember a s t a tement 

e x t r acted from t h e  U t ah S t a t e  and Department o f  Energy 

Cooper a t i ve Agreement wh i ch ind i c a t e s  th a t  Governor Sco t t  

M .  M a t h eson m u s t  concur w i th t he remed i al ac t i on d e c i � ed 

upon for t h e  V i t ro ta i l i ng s .  I quote " The de t a i led 

d es c r i pt ion of t he work to be per f ormed w i l l  be con t a i ned 

i n  a wr i t t e n  Remed i a l  A c t ion P l an wh i ch w i l l  be deve l o ped 

by the DO E  a nd the S t a t e .  The Remed i a l  Ac t i on P l an w i l l  

b e  a t t ached a s  append i c i e s to th i s  agreemen t , af t e r  ha v i ng 

been approv erl by DOE anrl t h e  S t a t e . "  Th e Gov e r nor h a s  

q o n e  on r e c o r d  s u ppor t i ng remo v a l  of the V i t ro t a i l i n g s  

f rom t h e i r  p r e s e n t  loc a t i o n . Shou ld t h e  Gov e r nor ' s  and 

Depar t m e n t  of Enerqy ' s  dec i s i on for re med i a l  ac t i o n  

d i f f e r ,  t h e  C i t y  o f  So u t h  S a l t L a k e  a n �  Sal t L a k e  C o u n t y  

w i l l  f a ce t h e  �ro l o n g ed d i l e m na of no a c t i o n  be i n g  t a k e n  

o n  a s i t u a t i o n t h at j eopard i z es t he we l l  be i ng of t h e  

e n t i r e  co mm u n i t y .  I t  is impe r a t i ve th a t  the co r r e c t  

so l u t io n ,  s a t i s f a c t ory t o  those a f f e c ted , be reached anrl 

remed i a l  a c t ion s t a r t ed so a l l  can be pro t e c t e d .  

Obv i o u s l y  we ' re not e x pe r t  enough to j udge t he hea l t h 

r am i f i c a t ions but by the Department of Ene rgy ' s  own 

a s s e s sment i n  t h e  Env i ronme n t a l  I mpact S t a teme n t  the l and 

can ' t  be s a f e l y  used or l e f t  in i t s  current acces s i b l e  

s t a t e  unmo n i tored . There fore , we are l e f t  t o  co n c l ude 

that i t  is pot en t i a l l y  harm f u l  and mu s t  be permane n t l y  

removed from i t s  present loca t ion . 

- 5 -
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Now l et us � i scuss b r i e f l y  ot her e f fec ts o f  V i t ro on 

o u r  i s o l a t ed South S a l t  Lake mod e l . The U tah State 

Di v i s i on o f  Commu n i t y  De ve loPMent s t a t es i n  the i r  March 

2 1 ,  1 98 3  wr i t t en te s t i mon y that the econom i c  ef fect on 

So u t h  Sa l t  Lake C i ty i s  as fo l low s :  

Lo s t  po t en t i a l  revenues over a 30 - year pe r i od 

beg i n n i ng th i s  y ea r ,  5 2 26 , 7 8 9  i n t he f i r s t  year to 

5 2 70 , 1 8 5 per year in the 3 0 th yea r ,  

I nc l ud i ng :  

S a l e s  Ta x 5 3 3 , 7 50 - 97 , 3 7 6  

B u s i ne s s  L i ce nses 5 8 , 2 50 - 2 2 , 7 50 

Water S e � v i ce 5 1 6 2 , 7 2 0  - 3 2 0 , 78 0  

Sewe r Serv i ce Fees 5 1 1 3 , 3 64 - 2 2 5 , 4 8 4  

Gross Re venue 5 28 4 , 3 3 4  - 56 7 , 0 1 4  

Cummu l a t i ve D i scounted Revenues $ 2 8 4 , 3 3 4  - 6 , 1 1 6 , 3 1 7  

I be l i e ve i t  is cl e a r  th a t  the people of my comm u n i t y  

a r e  be i ng h arm ed econom i ca l l y , soc i a l l y a nd  emo t i o n a l l y by 

t h e  prese nce o f  V i t ro chemica l s  ta i l i ng pi l e .  

Now s u ppose t h a t  d u r i ng t he nex t  3 0  y e a r s  t h e 

Department of Energy were to accept the opt ion of mo v i n g  

t h e  t a i l i ng s  away from th is commu n i t y a nd w e  we re a b l e  to 

develop the l a nd to i t s  h i g he s t  and be s t  us e .  The 1 97 9  

So uth Sa l t  L a k e  Ma s te r  P l a n  en vis ions th e event u a l  

expansion o f  o u r  9 0 0  West busi ness I nd us t r i al Park o n to 

the V i t ro proper t i es . If the Depart�ent of Energy vere to 
e n a b l e  t h i s  to happen the fol low i ng  capital inve.t.ent 

could occur over a 2 1 -year period . 
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Capital IDye.t.eDt 

IIWlber 0' Add i t I  ODa! C::ro • •  C ... ullltlv. 
Developed Capital leoD Ae t ly IDV • •  t Dt .CDt leoD 

Acre. Inv •• t .  9tn.rat.d lmem lapaet 

3 5 . 0  8 1 7 2  . 959 . 040 '2.2 . 142 . 656 h 1 5 . 101 . 696 '4 1 5 . 10 1 . 696 
36 . 7  1 • •  50. 23. 2 . 030 . 328 3 . 48 0 . 562 418 . 38 5 . 2.5 
la . • 2 . 07 2 . 1 5 1  3 . 5. 9 . 159 3 . 5. 9 . 859 .21 .... . 601 
.0 . 1  1 . 508 . 11 1  2 . 11 2 • •  21  3 . 62l . 30. .2 • •  485 . 12. 
4 1 . 1  1 . 539 . 090 2 . 1 5  • •  126 3 . 693 . 816 . 2 7 . 4 1 0 . 97 2 
.3 . 5  1 . 569 . 14 7  2 . 19 7 . 646 3 . 767 . 393 .30 , 2 26 , 187 
. 5 . 2  1 . 601 . 293  2 . 241 . 8 1 1  3 . 8. 3 . 10. .32 . 9 3 5 . 4 23 
.6 . 9  1 . 63 3 . 28. 2 . 28 6 . 597 3 , 91 9 . 881 .3 5 . 5.2 . 368 
48 . 6  1 . 66 6 . 163 2 . 33 2 , 628 3 . 998 , 79 1  .38 , 0 5 1 , 259 
50 . 3  1 . 699. 486 2 . 3 7 9 . 280 . , 07 8 , 766 440 •• 6 5 . 4 1 .  
5 2 . 0  1 . 1 33 . 253 2 •• 26 . 5 55 • • 1 5 9 . 808 442 . 788 . 289 
5 3 . 1  1 . 167 . 909 2 • •  1 5 . 073 . , 2.2 . 98 2 •• 5 , 023 , .39 
55 • •  1 . 803 • • 5. 2 . 5 2 • •  836 •• 3 2 8 . 290 .47 . 1 74 • •  67 
5 7  . 1  1 , 839 • •  43 2 , 5 7 5 . 22l  . , .14 , 66. 449 , 2  •• , 234 
58 . 8  1 . 8 1 6 , 32l  2 , 6 26 , 850 . , 503 . 1 71 . 5 1 , 23 5 . 991 
60 . 5  1 , 91 3 . 64 3  2 , 619 , 100 . , 59 2 , 7. 3  . 5 3 , H2 . 382 
62 . 2  1 . 91 5 . 854 2 . 1 3 2 . 5 9 5  4 . 684 , .4 9 . 5 5 . 1 07 , 03 9 
63 . 9  1 . 990 . 95 3  2 . 78 7 . 33. . . 1 1 8 , 28 7  . 5 6 . 881 . 5 25  
65 . 6  2 . 030 . 94 1  2 , 8 4 3 . 3 1 7  • •  8 7 4 . 2 58 4 5 8 , 589 . 191 
6 7 . 3  2 . 071 . 818 2 . 900 . 5. 5  • •  97 2 . 363 .60 , 232 . 6 22 
6 9 . 0  2 . 113 . 13 8  2 . 958 . 39. 5 . 0 7 1 . 532 . 6 1 , 81 3 . 9 5 0  

I n  a 3 n - y e a �  pe � t o� , t he remov al o f  t h e  V i t �o m i l l  

t a i  1 i n g s  co u l d  'Tlea n to o u �  co mm u n i  t y  oller 9 0 0  j ob ,>  and t:, e  

c ll 'llCl l d t i v e " a q e s  o f  wor k e rs o f  $ 1 4 2 , 6 0 2 , 9 5 1  .. h i ch s e � v es 

to s t r e n q t � e n  t h e  �con01" i c  he a l t � of t 'l e  C i t y .  CO l l n t y  and 

S ta t e . 

The i mpC)� t "' nce to ;ny t0wn of mov i !' ''  'J i � �o is 'IIy 

foremo s t  c o n c e r n  at t h i s h e � � i n g . The a l t e � n a t i lle C) f  

do i na not h i n q  i 5  C) u t  o f  t � e  q u es t ion . � l t � � n a t i lle ' 2  o f 

s t a b i l i z i nq i n  � l ac� is equ a l l y o ut o f t he q ues t ion u n l e s s  

t h e  Depa rt �e n t  o f  gne � q y  i s  w i l l i n a  to CO'1l0ens a t e  t h e  

C i t y , Schoo l D i s t � i � t , Cou n t y  a n d  S t a te fo� the loss o f  

po t e n t i a l  re ven ue ano co mm u n i t y  econo�lc �t � e n q th sh o u ld 

the a rea have been a l low� to deve lop . 



20 . 1  
[ The remov a l  of tt"t e ta i l i. nq 5  to an o t t -s i te loca t i. o n  

i s  i n  � y  j u d gm e nt t he o n l y  reasonab l e  po s s i b i l i t y .  

We re s p ec t f u l l y  urge you t o  remove the V i t ro 
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c o n t am i na t i o n  f rom o u r  wo r r i es ,  f rom o u r  heal th , f rom o u r  

pock et books and mo s t  impor t a n t  f ro m  our f u t u re .  
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8 I s  AI' '83 

Hr. James A. Ho r l ey ,  P rogram Ma na ger 
U ra n i um Hi l l  Tai l i n gs Remedi a l  Act i on Project 
U . S .  Depa rtment of E nergy 

D0r, " " E N T  COIHROI 

Al b uq ue rq u e  Opera t i ons Office 
2 5 APR 1983 

5301 Cent ra l Ave. , NE , Su i te 1700 
A l b uq ue rq ue ,  NH 87108 

R E ;  Southwest Resea rch and I n forma t i on Center Comments on 
D ra ft E n v i ronmental  I mpa ct Statemen t ,  "Remed i a l  Act i ons 
at t h e  Former V i t ro Chemi ca l Compa ny S i te, South Sa l t  
L a k e ,  Salt La k e  County, Utah" 

Dear Hr. Hor l ey :  

E n c l osed p l ease fi nd comments submi tted on beha l f  o f  Southwest Research and 
I n format i on Center (SR I C )  on the Draft E n v i ronmental Impact Statement for 
remedi a l  act i on at the former V i t ro Chemi ca l Co. a ba ndoned ura n i um mi l l  
ta i l i ngs si te i n  South Sa l t  La k e ,  Utah. 

Uor the reasons set forth in the a ttached comment s ,  SR I C  support s Al terna t i ve 
No. 3 ,  rel ocati on a nd stabi l i zat i on of t he V i t ro ta i l i ngs at the South C l i ve 

"2.0 . 1  s i te i n  Tooe l e  County wi th the des i gn a l ternati ve i ncorpora t i ng at l east b 
feet of cover ma t eri a l  a nd ,  at t he mi n i mum , a 2-foot clay l i ner to protect 

roundwater resources i n  the a rea . Thi s recommenda t i on is cogn i za nt of 
concerns of reSi dents of Tooel e County to the transportat i on of ra di oa ct i ve 
ma t e ri a l s  by ra i l  road a c ross thei r l a nds.  S R I C  recommends that the Depa rtment 
of Ene rgy heed these concerns a nd take every reasona b l e p reca uti on to p revent 
the l ea ka ge or sp i l l a ge of ta i l i n gs o r  contami nated ma teri a l s  a nd l i q u i d s  i n  
the t ra n sporta t i on cor r i dor.  �R I C  hereby requests tha t in  i t s  prepa ra t i on of the Fi na l  Envi ronment Impact 
Statement , DOE reproduce copi es of a l l  comments recei ved on the DE I S  a nd 
i ncorporate these reproduct i ons a s  an appendi x to the F E I S .  DOE shou l d  a ddress 
each spec i f i c  comment a nd l a bel i t s responses in the order t hey a ppear i n  the 

2 0 . 8  t ext of ea ch comment e r ' s  statement. For a n  examp l e  of thi s methOd of response , 
DOE s houl d ref e r  to t he U . S . B u reau of L a nd Ma na gement ' s  F i na l  E n v i ronmen tal 
Impact Sta t ement on the Prototype Oi l Sha l e  Lea s i ng Program, J a n ua ry 1983 . 

Si ncerel y ,  

�� 
Chri s Sh uey 
Research Assoc i a t e  

P.O. BOX 4524 ALBUQUERQUE NEW MEXICO en06 505 - 262-1862 

Sout hwest Resea rch a nd I n fo rma t i on Center 
COMME NTS ON 

D ra ft E n v i ronmenta l I mpa ct S ta t ement 
REMED I AL ACT I ONS AT THE FORMER V I TRO CHEMI CAL COfWANY S I TE ,  

SOUTH SALT LAKE , SALT LAKE COUNT Y ,  UTAH 
( U . S .  Department of Energy ) 

GENERAL COMflENTS 

Object i ves a nd Goa l s  of Remed i a l  Act i on 

1 1 0  

The I nt rod uct i on to Sect i on 3 ,  Al terna t i ves For the Remedi a l  Act i on ( p a ge 

1 9 ) , states that t he ·object i ve "  of UHTRAP ( U ra ni um Hi l l  Ta i l i ngs Remedi a l  

Act i on P rogram ) i s  "to combi ne a t  one l oca t i on the ra di oa ct i ve ma t e ri a l s ,  the 

conta mi na ted s oi l s ,  a nd t he other contami na ted materi a l s  f r om  t he si te a nd t he 

v i c i n i ty propert i es .  • •  " t o mi n i mi ze "potent i a l  hea l t h  effects ca used by 

exposure t o  the ta i l i ng s  • •  

Whi l e  th i s  i s  a reasona b l e  object i ve for remedi a l  a ct i on a t  the V i t ro 

s i te a nd a l l  other UMTRAP si tes , SR I C  bel i eves t hat the l a rger goal or 

obj ecti ve of remed i a l  a ct i on at i na ct i ve ura n i um mi l l  ta i l i ngs si tes i s  

stabi l i za t i on a nd di sposa l t o  p rotect peop l e  a nd the envi ronment for t he l ong-

term p e r i od ( t housa nds o f  yea rs ) t ha t  the s ubstances in the ta i l i ngs a n d  

rel a t ed  contami na ted ma ter i a l  wi l l  rema i n  ha z a rdous. r In adopt i ng the Urani um Hi l l  Ta i l i ngs R a d i a t i on Control Act o f  197B ( P . L . 

95-604 ) ,  the l egi s l a t i on whi ch a uthor i zes remed i a l  a ct i on at i na c t i ve ta i l i n gs 
9� 5 

s i tes , Congress i ntended tha t l ong-term control of ta i l i ngs be of pa ramount 

i mp o rta nce. The commi t tee report accompa ny i n g t he Act sa i d :  



9 . 5  

The commi ttee bel i eves t ha t  ura n i um mi l l  ta i l i ngs shoul d 
be t reated [consi stent] wi th the substant i a l  ha z a rd they 
wi l l  present unt i l  l ong after exi st i ng i nst i t ut i ons ca n be 
expected to l a st i n  thei r present form • • • •  The Commi ttee 
does not .ant to v i s i t  thi s prob l em a ga i n  wi th aadi t i ona l 
a i d. The remed i a l  act i on must be dcne ri ght the fi rst t i me. 
( House Report No.  95- 1 480 , Pt.  I ,  p. 1 7 , and Pt. I I ,  p. 4 0 ;  
1 9 7 8 )  

Remed i a l Act i on Goa l s  a nd Objecti ves i n  t he Context of E PA ' s  Sta nda rds 

1 1 0  

The commi ttee ' s l a ngua ge .a s  a n  a ffi rmati ve sta tement of Congress ' s 

i ntent that sta bi l i zati on and di sposa l of hazardOUS ura n i um ta i l i ngs be 

desi gned to endure t he d i srupt i ve forces of wi nd a nd .ater a nd t he potenti a l  

d i sp osi t i on of ta l 1 i ngs by huma ns for a s  l ong a s  the ta i l i ngs rema i n  

ha za rdous. T o  accomp l i sh thi s goa l , t he U . S .  Nuclear  Regu latory Commi ss i on set 

a ta l 1 i ngs-control " l ongevi ty peri od "  of at l east  1 ,000 yea rs (NRC , 1 9BO ) .  The 

U . S .  Envi ronmenta l  Protect i on Agency proposed a simi l a r  l ongev i ty req ui rement 

( EPA ,  198 1 ) .  As of Ja nuary 5 ,  1983 , EPA revi sed thi s req ui rement to ensure 

that control mea sures "wi 1 1  l a st .  • up to  1 ,000 yea rs a nd ,  i n a ny  ca se , f or  a 

mi ni mum of 200 yea rs· ( EPA, 1983 ; page 59B ) .  I n  ea ch of these regul a tory 

a ct i ons , l ongev i ty of control a nd mi n i mi zat i on  of l ong-term ma i ntena nce a nd 

survei l l a nce were keystones to effect i ve remedi a l  act i on.  

I n  adopt i ng i ts fi na l  l ongevi ty sta nda rd , EPA speci fi ca l ly noted t hat the 

l ow-end of the l ongevi ty range .a s  i ntended on ly to  gui de impl ement i ng 

agenci es where uncerta i nt i es cl ea rl y  ma de control up to 1 ,000 yea rs [mpract i ca b l e  ( EPA ,  1983 ; page 597 ) .  Otherwi se , EPA affi rmati vely rejected 

i nsti t ut i ona l control s ( s uch as fenci ng only a nd prol onged survei l l a nce) i n  

2 :� fa vor of "pa ssi ve" engI neeri ng cont rol s  wi th  the overri di ng goa l of control 

for up to 1 ,000 years (EPA,  1983; page 597 ) .  

The fi na l i nacti ve- s i te sta ndards a ut hori ze DUE a s  the i mp l ement i ng 
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a gency t o  conduct remedi a l  act i on t o  control i nacti ve ta i l i ngs for a s  l ong as  
pract i ca bl e ,  up t o  1 ,000 yea rs. Conseq uent l y ,  DOE ' s  sta bi l i za t i on and di sposa l 
opt i ons must cons i der the p ract i cabi l i ty of l ong-term cont rol and offer a s  
a l ternat i ves for t h e  proposed act i o n  engi neeri n g  des i gns t ha t  wi 1 1  resul  t i n 
protect i on of t he publ i c  a nd envi ronment for up to 1 ,000 yea rs.  

Impl ementat i on of a Preferred Alternat i ve 

SR IC  bel i eves t hat Al ternat i ve 3 of th i s DE I S  best meet s t he a uthori ty 
gra nted DOE and  the l ong-term control manda ted by E PA ' s i na ct i ve-si te  
envi ronmenta l sta nda rds a nd s hou l d  be  i mp l emented a s  t he p referred a l terna t i ve 
for remed i a l  act i on at the South Sa lt La ke , Uta h , s ite .  

Benefi t s  of  Al terna t i ve 3 

Cont rol a nd longev i ty. One of three prel i m i na ry des i gn opt i ons for 
Al ternat i ve 3 ca l l s for 1 )  part i a l  bel ow- grade d i sposa l , 2 )  a 4-foot clay 
l i ner ( Sec. A. 5 . 2 . 2 . , page A-65 ) , and 3)  a 6- foot cover ( i ncl ud i n g  a 2- foot 
c lay  cap ) .  If i mp l emented , thi s des i gn wi l l  reduce seepage of tox i c  ma ter i a l s  
t o  ground.ater a n d  mi ti gate t o  the greatest extent o f  any o f  the three 
a l t e rnat i ves consi dered by the DE I,S surface d i srupt i on of t he ta i l i ngs by 
nat u ra l  a nd h uma n  forces. Radon d i ffus i on woul d be reduced to  nea r background 
relea se rates ( a ssumed to be 1 to  2 pC i /m2-sec [Sec . F-2. 1 . 2 ,  page F-46] )  by 
t he p roposed cover desi gn of Al terna t i ve 3 ( Sec. A. 5 . 2 . 3 . , pa ge A-65 ; Fi gure 
A-27 , page A-68 ) a nd surface runoff woul d  be d i rected a way from the stabi l i zed 
i mp oundment by a ri p rap- l i ned d i vers i on d i tch ( F i g. A-34 , pa ge A-86 ) .  

These cont rol s wi l l  prov i d e  p rotect i on for up to  1 ,000 yea rs a s  
envi s i oned by t he EPA sta nda rds a n d  Congres s ' s  i ntent for l ong-tern d i  sposa 1 .  

3 
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Acq u i si t i on of t he South Cl he si te by DOE wi t h  l i mi ted,  peri od i c  ma i ntena nce 

of the s ite  and fenci ng to prevent access (cont rol s Wh i ch NRC may requi re 

through I ts stat utory l i censi ng a uthori ty [P .l .  95-604 , Sec. 104) ) wi l l  

p rovi de further assurance tha t the f i na l  di sposa l s ite  wi l l  meet the 1 ,000-

yea r stabl l 1 zat I on obj ect he. 

Popul a t i on Exposure. I np l ementat i on of Al ternati ve 3 wi l l  remove a 

seri ous ra di o logi ca l ha zard f rom the Sa l t  lake C i ty a rea thereby el i m i nat i ng 

the unnecessary and undemocrat i c � radiat I on exposure of app roxima tely 

440 ,000 p eop l e  ( Tab les 1 - 1  and 1-2 , pages 6-7 ; Tables 5.1  a nd 5. 2 ,  pages 108-

109 ) .  D i sposa l and stabi l i za t i on at South Cl i ve wi l l  be far removed f r� major 

populat i on centers and at l ea st 35 mi l es from the nea rest community 

( Gra nt svi l l e ) .  Tab l e  4-7 (page 92 ) shows that only 7 I ndi v i dua l s  l i ve wi thi n 

15 to 20 mi l es of the South C l i ve s i te. Stabi l i zat i on at South C l i ve wi l l  

el i mi nate excess externa l ( gamma ) and  i nterna l (a lpha )  ra diati on doses to Sa l t  

la ke C i ty resi dents a fter remed i a l  act i on ,  thereby el i mi nat i ng 0 . 24 excess 

l ung ca ncer deaths per year wi thi n 6 k i l ometers of the V i t ro si te (Table  1-3 , 

page 1 2 ) .  

land Use. Decontami nati on of the V i t ro Si te wi l l  c lea r  the enti re 128 

acres of hazards and a l l ow the Centra l Va l l ey Water Reclamat i on Faci l i ty 

(CVWRF ) Board to proceed with  the p l a nned expansi on of i t s  exi st i ng wa stewater 

t reatment faci l i ty ( Sec. 3 .2 . 4 . 7 . page 42 ) .  Remova l of t he  ta i l i ngs f rom the 

V i t ro si te not only wi l l  I ncrease property va l ues I n  the area . but a l l ow South 

Sa l t  la ke and Sa l t  la ke Ci ty to i mp rove exi st i ng wa stewater t reatment 

fac1 1 1 tl es thereby p rotect i n g  thei r ci t i zens from another si gni f i cant source 

of groundwater contami na t i on. 

1 0,:5 r Economi cs. Rel oca t i on of the ta i l i ngs to the South C l i ve di sposa l s ite  
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wi l l  create more j obs t ha n  sta bi l i zat i on i n  p l ace at the V i tro s ite ( Ta bles  1-

1 and Tabl e 1-2 . pages 6-7;  Sec. 5. 1 1 .  pa ges 133- 135 ) .  Whi l e  the economi c 

ga i ns from remote di sposa l wi l l  be sma l l  compared to the exi st i ng economies of 

Sa l t  la ke and Tooel e count i es . they nonethel ess wi l l  a i de I n  the ea s i ng of 

growi ng emp l oyment probl ems wi thout attract i ng a l a rge l nmi grat i on of new 

resi dents and concomi tant st ra i n  on exi st ing  servi ces. 

�. The estima ted cost of di sposa l at the South Cl i ve si te exceeds t hat 

of stabi l i za t i on at the V i tro s i te by t hree to five times . depending on the 

type of seepage control mea sure that woul d be adopted for t he stabl 1 l zati on-

1 n- p l ace a l terna t i ve (Sec� A. 5.4 . 5 .  Ta ble A-Z6 ; pages A-90 to A-91 ) .  Howeve r .  

the benefits t o  b e  ga i ned from di sposa l at South Cl i ve far outwei gh t he extra 

cost of remote stabi l i zati on. Only a few of these benefits  are out l i ned I n  the 

comments a bove ;  others a re di scussed bel ow i n  SRI C ' s  speci f i c  comments on 

Alternati ve 3. Ha ny a dvanta ges and benef its  of remote stabi l i zati on are 

addressed in the DE I S .  I ncl udi ng the el i mi nat i on of potent i a l  contami nat i on of 

.unl cl pa l  groundwater suppl i es ( Sha l l ow and deep aqui fers ) in a growi ng 

I ndustri a l  area of South Sa l t  Lake. 

Addi ti ona l ly .  SR I C  bel i eves that stabi l i zati on I n  p lace at the exi st i ng 

Vi t ro site may ma ke comp l i a nce wi th EPA' s envi ronmenta l standards di ffi cul t . 

Stabi l i zati on at V i tro may not afford the 1 .000 years of protect i on envi s i oned 

by the standards . especi a l ly I f  a seepage-control l i ner I s  not I ncorp orated i n  

the fi nal  des i gn o r  l ess than 6 feet of cover (I ncl udi ng a n  I n i t i a l  c lay cap )  

1 5  emplaced on the contaminated materi a l s. The p rel imi nary stabl 1 i zat i on- l n

p lace des i gn contemplates 25 feet of ma teri a l  above grade ; the resul t i ng mound 

( wi th tai l i ngs and contaminated ma teri a l  1 9  feet above grade ) wi l l  be subject 

to wi nd and water erOSi on and potent i a l  earl ier di srupti on of engi neered 

5 
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control features by human access t o  the s i te.  

Concerns of Tooe l e  County Resi dent s 

Tooe l e  County resi dents ha ve expressed concern that the d i sposa l of 

urani um wa s tes at South Cl i ve wi l l  need l essly exposure l andS and  p eop l e  to 

excess i ve l evel s of rad i ati on through surface d i sturbance of the ta i l i ngs or 

acc i dents i nvol v i ng t he rel ea se of ta i l i ngs in the ra i l road transportat i on 

corri dor ( see the transcripts of publ i c  hea ri ngs hel d i n  Sa l t  lake C i ty a nd 

Tooel e ,  Uta h ,  on Ka rch 22 a nd 23 , 1983 ) .  

These concerns a �e wel l - founded. Whi l e the DEIS documents the effects of 

such occurrences ( see Appendi x F and  Sec. 5 of t he text ) ,  DOE s hou l d  make 

every possi b l e  effort to ensure that transporta t i on acci dent s and di srupt i on 

of the tai l i ngs wi l l  not occur. The Al ternati ve  3 opt i on descri bed a bove -

remote d i sposa l at South C l i ve wi th at l east 6 feet of cover materi a l  and 

add i t i ona l ri p rapp i ng -- p rovi des the greatest assura nce t hat the peop l e  a nd 

l a nds of Tooe l e  County a re adequatel y protected. I t s  i mp l ementat i on can be 

ca rri ed out sa fely i f  certa i n  extra p recauti ona ry mea sures a re taken. Some of 

these mea sures a re descri bed bel ow. 

The ta i l i ngs shou l d  be stabi l i z ed be l ow grade (yet above the regi ona l 

water tabl e )  and the s ite  fenced fol l owi ng stabi l i zat i on  a s  envi s i oned by Sec. 

3 . 2 . 4 . 5 ,  page 40. The si te shou l d  be posted wi th rad i a t i on wa rning  s i gns and  

a l l  DOE a ccess roads a nd ra i l road spurs s hou l d  be  removed. Al l use  of  l a nd s  

wi thi n one-ha l f  mi l e  o f  the stabi l i zed s i te shoul d b e  proh i bi ted. The federa l 

government wi l l  ta ke  posses s i on of the rec l a i med si te ,  thereby own i ng or  

control l i ng a l l  l ands wi thi n a 10-mi l e  rad i us of  the si te (Sec.  5 . 15 ,  page 

138 ) .  Exi sti ng uses of the l a nd for recreat i ona l veh i cl e s  a nd l i mi ted gra z i ng 
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�an be rep l a ced 
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b y  a l l owi ng those uses o n  o t h e r ,  nea rby federal l a nds ( Sec. 

5 . 6 ,  page 1 25 ) .  

Transportat i on of ta i l i n gs shoul d be governed by stri ct adherence to the 

Ameri ca n  Assoc i a t i on of Ra i l roads restri cti ons on the transport of rad i oact i ve 

materi a l s  (Sec. A. 5 . 4 . 2 ,  page A-79 ) ,  i nc l ud i ng the req ui rement of sea l i ng a l l .  

ca rs duri ng transport of ta i l i ngs a nd washing down the i nteri ors of a l l  cars 

after the unl oa d i ng of each shi pment . DOE shou l d  i nvest i gate reduc i ng the 

avera ge tra i n  speed of 10 mi les  per hour ( Sec. 5. 1 . 3 ,  pa ge 106)  to reduce t he 

potent i a l  for a n  acci dent that could  rel ease ta i l i ngs to the envi ronment 

i n s i de the transportati on corri dor. Add i t i ona l ly ,  ra i l roa d sched u l es shou l d  be 

a dj usted so that the one da i l y  shi pment of ta i l i ngs to the Sout h C l i ve s i te  i s  

conducted duri ng hours of l ea s t  veh i c l e movement on I nterstate 80 , i ncl ud i ng 

those hours when school buses a re not l oa d i n g  or un loadi ng chi l dren at rura l 

l ocati ons wi thi n  the tra nsp ortat i on corri dor. 

Offi c i a l s  of Tooel e County and the c i t i es of Grantsvi l l e and Tooel e 

s hou l d  be kept regula rly updated by DOE proj ect ma na gers a nd thei r contractors 

on the pace of remed i a l  acti on at Vi tro and the transporta t i on of ta i l i n gs. 

Open a nd freq uent conununi cat i on with l oca l offi c i a l s  a nd resi dents and an  ea r 

toward thei r concerns wi l l  ena b l e  DOE to i dent i fy p robl ems before they a r i se. 

Strengths of the DE I S  

The Depa rtment of Energy shoul d be pra i sed for compi l i ng a document that 

i s  we l l  orga n i zed , genera l ly wel l  edited a nd a d eq uately referenced. Out si de of 

the a rea s noted below under "Weaknes ses ,"  most of the concl us i ons were we l l  

s upported wi th facts a n d  ana l yses. Area s where the data wa s  l a cking  o r  unk nown 

were c l ea r l y  i dent i fi ed a s  such. The appendi ces were pa rt i c u l a r l y  helpful i n  
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a s sess i ng  t he three a l ternat i ves p roposed i n  t he text and  i n  eva l uat i ng the 

other s i tes that were proposed by t he State of Utah but rejected by DOE a� 

pos s i b l e  d i sposa l si tes. The a ppendi ces a l so served to  sat i sfy the 

req ui rements of the Nati ona l Envi ronmenta l  Pul i cy Act ana the regulati ons of 

t he Presi dent ' s  Counci l on Envi ronmenta l Qua l i ty.  

Wea knesses of  the OE IS  

Language. Oesp i te i t s  strengt h s ,  however , the DEIS  was weak i n  severa l 

a reas .  The f i rst was i n  l a nguage. Very few members of the publ i c  wi thout a 

background .i n ura n i um mi l l  ta i l i ngs ma na gement and rad iat i on control woul d  

have d i ffi cul ty understa ndi ng the terminol ogy and analyses , especi a l ly those 

in the Appendi ces .  Whi l e  it i s  understandably d i ffi cult for DOE to use non-

' 9 � I techni ca l  l a nguage,  more effort s houl d have been gi ven to exp l a i ni ng concepts 

and techni ca 1 • ja rgon " .  Thi s coul d ha ve been done i n a sect i on of the Summa ry 

or a s  a spec i a l  p reface to t he DE I S .  The Gl ossa ry a nd Li st of Acronyms whi c h  

fol l ow Sect i on 5 a i ded i n  thi s respect , but were not wel l referenced i n  the 

text. DOE mi ght con s i der  upgra d i ng  the text to i ncl ude more references to 

these l i sts.  

Cover Requi rement Ana lysi s .  I n  va ri ous parts of Sect i on 5 and  Appenoi x A 

reference wa s  ma de to the amount of cover needed to protect t he ta i l i ngs from 

water and water eros i on and human d i s rupt i on.  Severa l tab l es , i nc l ud i n g  t hose 

ci ted a bove i n  t he "Benefi t s  of Alternati ve 3"  secti on of t hese comment s ,  ga ve 

gJ5 I graphi c exp l anat i ons to the text. However ,  no mathemat i ca l  ca l cu lat i ons were 

g i ven usi ng the NRC ' s  radon emanat i on formula i n  Appendi x  P of NUREG-D706 

(NRC , 1980 ) for determi nat i on of cover requi rements in eit her Secs.  A. 4 . 2 . 3  or 

A. 5. 2 . 3  ( �tabi l i zat i on i n  p l ace and South Cl i ve ,  respect i vel y ) .  Aad i t i ona l l y ,  
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the d i scus s i on on soi l -moi sture content i n  Sec. A.4. 2. 3 wa s  not deta i l ed 

enough to i nfonn t he publ i c  of the si gni fi cance t hat the moi st ure conten� of 

soi l s  p l ays i n  desi gn i ng an adeq uate c o�er.  The NRC has noted t hat research 

ha s  i denti f i ed "moi st ure content as t he key qua l i ty governi ng ra con 

a ttenuat i on "  (NRC , 1980; page 9-25 ) .  

Ra d i at i on Dose Ana lys i s . SRIC i s  support i ng t he most conservati ve 

p rel i mi na ry desi gn opt i on for Al ternati ve 3 ( stabi l i zat i on wi th a 4- foot clay 

l i ner , l-foot c l ay cap a nd 4 addi t i ona l feet of cover i ncl ud i ng compacted 

gra n u l a r  outer l ayer and pos s i bl e  ri p ra p p i n g )  not only to guarantee t hat up to 

1 ,000 yea rs of protect i on wi l l  be a ssured fol l owi ng remedi a l  acti on , but a l so 

to a ct a s  a buffer aga i nst what may be a n  underest i mat i on of t he hea l th 

effect s  of exposure to rad i oacti ve ma teri a l s  i n  the ta i l i ngs. 

The hea l th effects of t he three p roposed a l ternat i ves a re p resented i n  

Tabl es 5 . 1  a nd 5 . 2 ,  pa ges 1 08-109 .  These effects , especi a l l y t hose from 

chron i c  exposure to Al ternati ve 1 (No  Act i on ) , may ha ve been underest i mated 

beca use DOE consi der�d on ly l ung ca ncer deaths  from exposure to racon-2Z2 anc �' t s  p rogeny a nd other ca ncers from exposure to gamm rad i at i on. DOE i gnored 

other si gni f i cant hea l t h  effects known to be ca used by ra diati on and computed 
2 ' -

dose commi tments from va ri ous exposure sources only for hea l t hy ,  adul t members 

of the pop ul a t i ons .  These de f i ci enc i es a re d i scussed bri ef l y  i n  the fol l owi ng 

pa rag ra p hs a nd i n  more deta i l  in t he Speci f i c  Comment s sect i on wh i ch fol l ows 

t hese Genera l Comment s .  

Ura ni um-decay seri es rad i at i on (p redom i nantly a l pha pa rt i cl es )  ha s been 

connected to a wi de range of nonma l i gnant respi ratory d i sea ses ( see , for 

exalT4> l e ,  Archer ,  1976 , and Wagoner , 1980 ) .  Some prel i m i na ry stud i es s uggest 

that genet i c  effects have resul tea in communi t i es near acti ve a nd i nact i ve 
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urani um act i v i t i es (Wei ss , 1981 ) .  A compi l a t i on of t he known and suspected 

hea l th haza rds of urani um act i v i t i es i s  p resented In an  SRIC dra ft report 

( Tayl o r ,  1 983 ) ,  whi ch i s  a ttached hereto as Append i x  1 .  

Potent i a l  ra �iat i on ha rm t o  humans h i storica l ly has been ca l cu latea on 

t he ba si s of model s wh i ch assume t hat  only a du lts  a re exposed. Chi l dren , and 

pa rt i cula rly t he devel op i ng fet us ,  a re known to be more suspect i b l e  to  t he 

effects of i oni z i ng radiati on. Consequent l y ,  any ra d iat ion dose mOdel s  whi ch 

do not take i nto  account t he greater s uspect lb i l ity of certa i n  members of t he 

populat i on may ha ve underest i mated the cumulati ve rad iat i on effects on the 

l oca l populat i on .  Tab l e  F-21 of Append i x  F of t he DE I S  i nd i cates t hat DOE
-
only 

est imated doses before , duri ng and after remedi a l  act i on at Vi tro to adult  

members of t he l oca l pop u l at i on. 

In the FE I S ,  DOE shou l d  address these cons i dera t i ons. DOE a l so shou l d  

di scuss the potenti a l  genet i c  effects of t he a l ternati ves consi dered i n  the 

1 1  . 3 1  
D E I S  and the possi bi l i ty t ha t  doses and hea l t h  effects were underest i ma ted by 

the use of ra d iat i on model s whi ch p redi ct harm only to  hea l thy adul ts .  

SPEC I F I C  COfltlENTS ON  ALTERNAT I VE 3 

The fol l owi ng comments perta i n  to speci f ic  statements i n  t he DE I S  

concerni ng Al ternati ve 3 o r  gener i c  matters whi ch i ndi rect l y  perta i n  to 

Alternati ve 3, rel oca t i on of t he V i tro ta i l i ngs to t he South Cl i ve si te. These 

comments a l so why Al ternative  2 shou l d  be rejected as  the preferred method of 

d i sposi ng of t he V i t ro tai l i ngs.  The comments a re arranged in order of page 

number and a re i dent i f i ed as such. 
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Sec. 3. 1 . 4 ,  page 23 

DOE � s  correct i n  poi nt i ng out the uncerta i nty i nvol ved in pred i ct i ng 

seepage from t he desi gn a l ternat i ves. Its p l a n  to conauct a deta i l ed , two

phase geohydrol ogi c i nvesti gat i on of the V i t ro si te i s  p rudent. However , t he 

6 . 1 1 anti ci pated grounawater study ,  wh i ch i s  desi gned to determine "the 

6 .2 effecti veness of the l ess-expensi ve seepage-control opti ons , "  may 

si gni f icantly change t he concept ua l desi gn of Alte rnati ve 2 ma k i ng 

2�{ 
)0 . 7  

sta bi l i zati on I n  p lace more attracti ve economi ca l ly than any opt i on under 

Al ternat ive  3. Several ma tters ari se from the underta k i ng of such a study. 

F i rst , DOE i mp l i es that cost is a sta tutory or regula tory object i ve :-n 

remedi a l  act i on.  SRIC i s  a wa re of DOE ' s  i ntent to reduce costs of t he UHTRA 

p rogram ,  but contends that the agency has no a uthori ty to use cost as a 

j ust i fi ca t i on for l esser envi ronmenta l  control s.  Congress addressed thi s point 

in the F i sca l 1982-83 Nucl ea r Regulatory Commi s si on Authori za t i on Act. The 

conference commi ttee report wh i ch accompani ed t he l eg i s l at ion sa i d :  

The conferees a re o f  the v i ew t hat t he economi c and 
envi ronmenta l costs associ ated wi th standards and req ui re
ments esta b l i shed by t he agenc i es shou l d  bea r a reasonabl e 
rel a t i onship to t he benefi ts expected to be deri ved. Th i s  
recogni ti on i s  consi stent wi th the  acceptea approa Ch to 
establ i sh i ng ra diat i on p rotect i on standa rdS , and refl ects 
t he v i ew of the conferees tha t ,  i n  p romul ga t i ng such genera l 
envi ronmenta l  standards a nd regulat i ons , EPA and NRC shou l d  
exerci se thei r best i ndependent techni ca l  j udgment i n  ma k i ng 
s uch a dete rmi nat i on .  At a l l t i mes , t he conferees ful ly 
i ntend that EPA and NRC recogni ze as  thei r pa ramount 
respon s ib i l i ty p rotect i on of the publ i c  hea l th a nd sa fety 
and t he envi ronment . ( House R eport No. 97-884 , p. 47 . )  

DOE ' $  a uthori ty under Ti t l e  I of P . L .  95-604 extends only to i mp l ement i ng 

the genera l env i ronmental standards set by E PA. DOE i s  under no authority to 

make t he conSiderat i on of cost eq ua l to or grea ter in importance t ha n  

1 1  



lO . 7 

1 1 0 

protect i on of p ubl i c  hea l t h  and the envi ronment i n  chos i n g  remedi a l  acti on 

a l ternat i ves. To make  such a determi nat i on ,  DOE woul d  be oversteppi ng i t s  

stat utory a ut hori ty a nd subvert i ng EPA ' s  standards to  a second-c lass rol e.  

Add i t i ona l ly ,  EPA noted in adopt i ng its  f i na l  standa rds t hat strict cost

benefi t  a na l yses a re not possi b l e  to ca rry out wi th a�y degree of certa i nty 

(EPA , 1983 ; page 596 ) .  

Common sense d i ctates that DOE can impl ement a l ess expensi ve 

technol ogi ca l "fh" i f  i t  accomp l i shes the same l evel of p rotect i on a s  a nother 

more expensi ve remedy . However , DOE can not base a techn i ca l /engi neering  

dec i s i on exc l uSively on  cost wi t hout regard to l evel of  p rotect i on -- a s  i t 

appea rs to be doi ng i n  Sec. 3 . 1 . 4  of the DE I S .  

Second , t h e  mat ter ari ses o f  the importa nce o f  t h e  geohydrol ogi c  study. 

DOE i mp l i e s that t he study wi l l  be used to determi ne if a " l ess-expensive"  

seepage control method wi l l  sat i sfy the EPA sta nda rds. Presumably , one type of 

" l ess-expen s i ve "  seepage-control method woul d be no seepage cont rol . If the 

study shows t hat seepage control is not necessa ry ,  DOE may deci de to a dopt 

Alternat i ve 2 as the proposed act i on. I n  thi s event , members of the publ i c  who 

1 . 3 1 supported a ny one of t he t hree opt i ons for Al ternati ve 3 must be gi ven a n  

opport uni ty to  revi ew a nd comment o n  the study. DOE may f i nd i t  necessary t o  

prepa re a supp l ement to  t he DE I S  o n  t h i s  i ssue . At the mi n imum , a nd rega rdl ess 

of DOE ' s  deci s i on on a p referred a l terna t i ve , t he depa rtment shou l d  make the 

study a va i l a b l e  before DOE commi ts to a part i cu lar  remed i a l  act i on  at t he 

Vi tro si te. 

Sec. 3 . 3 . 2 ,  page 47 

2 . 4 ,Any consi derati on of act i ve i nst itut i onal cont rol s ,  as suggested i n  the 
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1 1 0  lthi rd compl ete paragraph on thi s page , shou l d  be rejected. Such control s 

not sat i s fy t he E PA sta ndards and wou l d  do nct hi ng to remove a serious 

rad i o l ogic�l  a nd ha za rdous wa st e  site from a fa st growi ng a rea of a major 

popul at i on center. 

Sec. 4 . 6 . 1 , page 64 

wou l d  

I n  the di scus sion o f  surface wa ter fl ows at the South C l i ve s ite  (thi rd 

pa ra graph ) ,  DOE sta tes , ·Streamf l ows f rom hi gher el evat i ons a re norma l ly 

evaporated and i nfi l t rate  i nto the ground before they reach l owe r ,  f latter 

l a nd. " The northea st-to-southwest g radi ent of the ground surface at t he si te 

suggests that thi s is true. However ,  t he groundwater contour map of Fi gure A-

25 shows a southwest-to- northeast hydra u l i c  g ra d i ent , that i s ,  desp ite the 

ri se i n  surface el evati on towa rd t he northeast port i on of the s ite there is a 

percept i bl e  � i n  t he water tabl e i n  t he same a rea . 

Thi s  decl i ne i n  water ta b l e  e l eva t i on towa rd t he Cedar Mounta i n s  suggests 

t hat a subsurface physical  control p revents recharge of surface water to the 

Sha l l ow s i te aqui fer at t he western peri phery of the mounta i ns ,  thus l oweri ng 

t he water table as i t  moves northea stward towa rd t he mounta i n s .  Such a 

physi ca l  control may be a fa u l t  zone lying at the eoge of the mounta i n s at 

thei r i nterface wi th t he va l l ey fi l l  -- a typ i ca l  occurrence i n  ba sin  and 

ra nge phys i ol og i ca l  sett i ngs -- or,  t he subsurface dipping of t he va l l ey fi l l  

beds. 

If seepage from t he South C l i ve di sposa l s i te is permi tted to go 

unchecked ( t hat i s ,  i f  c lay  I 1 ni ng of t he p roposed trenches is rejectea ) ,  

contami nated wa ter may f l ow f reel} downgradient (northeast wa rd )  unt i l  a 

groundwater mound i s  formed at the peri phery of the mounta i n s. When thi s 
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occurs , the hydra u l i c  gradi ent may cha nge di rect i on s  ca usi ng contami nated 

Nater to move sout h ,  west a nd north back towa rd the di sposa l s i te. The res ult  

may be a ri s� i n  e l evat i on of  the p i ezometric  surface under the s i te in  whi ch 

t he wa ter td b l e  woul d  be i n  di rect contact wi th ta i l i n gs a nd contami nated 

materi a l .  Hence , t he emp l acement of a c l ay l i ner under the South Cl i ve s i te 

appea rs essent i a l  to preventi ng contami nat i on of offsi te groundwater. 

Sec. 4 . 6 . 1 ,  page 69 

The fi rst ful l pa ra graph ( l a st l i ne) of thi s page i l l ust rates one of the 

ma ny di sadva ntages of stabi l i zat i on i n  p l ace at t he V i tro si te. P robabl e 

maximum f l ood (Pt�F) f l ows i n  the Jordan R i ver woul d i nundate the stabi l i zed 

Vi tro s i t e  up to 11 feet a bove ground surface. Al ternati ve 2 woul d  resul t in a 

mound approxi mately 25 feet (Sec. 5 . 8 ,  page 129 ) a bove the exi st i ng grade. 

Conseq uent l y ,  PHF f l ows at V i tro would  cover a bout 40 percent of the rec l a i med 

tai l i ngs , contri but i ng to a degradat i on of the cover materi a l , wh i ch provi des 

only 6 feet of protect i on between t he ta i l i ngs and the i r  externa l envi ronment.  

F l ood f l ows at  the Sout h C l i ve s i te ,  on  the  other hand , a re pred i cted to  

be sheet f l ows wh i ch cou l d  pa s s  over t he ha rdened , granu l a r  cover wi thout 

ca usi ng apprec i abl e damage. DOE cou l d  add to thi s l evel of protect i on by 

enca s i ng the 6- foot a bove-grade cover at  South C l i ve wi th a l ayer of ri p rap 

( boul der- s i ze rocks enca sed in wi re ) .  Thi s woul d not add s ubsta nt i a l ly to the 

cost of the cover i n  that DOE a l ready i s  con s i deri ng an a rmor i ng l ayer of 

r iprap on the northern and ea stern toes of the impoundment where a surface 

runo f f  col l ect i on di tch i s  p roposed (Sec. 3. 2 . 4. 5 ,  page 40 ;  Fi gure 3-8 , pa ge 

41 ) .  
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Sec. 4 . 6 . 2 ,  pages 7 1 -74 

V i t ro Si te  Wat er Qua l i ty. DOE admi ts that contami na t i on of sha l l ow 

groundwater under the Vi tro s i te a l ready ha s been occurred ( pa ge 72 : "the 

sha l l ow ground-water system ha s been contami nated by the past mi l l i ng and 

ta i l i ngs di sposa l act i v i t i es at  V i tro si te" ) .  Water q ua l i ty data in Append i x  � 
documents thi s contami na ti on. 

G roundNater sa mp l e s  ta ken in Ap ri l 1 982 f rom ei ght sha l l ow-aqui fer 

mon i tor ing  wel l s  at t he V i tro si te show extensi ve rad i ol og ica l  contam inat i on 

(App.  0 ,  Ta b l e  0-6 ) :  gross a l pha avera ged 207 . 9  pCi / l , ba sed on a ra nge of 3. 7 

to 1 , 181 pCi / l ; radi um-226 avera ged 18 . 1 pCi /l , ba sed on a range of 1 . 0  to 1 1 4  

pCi /l ; and total uran i um (as  U308 ) a veraged 1 2 6 . 1  pCi / l , ba sed o n  a ra nge of 

3. 4 to 744. 7 pCi / l .  Tota l d i s sol ved s ol i ds concentrat i ons i n  these same wel l s  

i n  Ap ri l 1982 samp l es avera ged 4 , 197 .4  mg/l wi th a ra nge of 310 to 9 ,473  my/ l  

(App. 0 ,  Ta b l e  0-5 ) .  Tab l e  0-4  of  Appendi x 0 shows t hat the  screened i nterva l 

of these wel l s  ra nges from 1 3  feet (Wel l V-OS ) to 45 feet (Wel l V-HS ) .  An 

i nspect i on of F i gure 0-2 shows t hat th i s contami nat i on i s  most seri ous beneath 

the southwest and south ta i l i ngs a rea s .  The most serious contami na ti on at 

depth i n  the s ha l l ow system NaS in wel l  V-HS whi ch is screened between 35 a nd 

45 feet . 

The sha l l ow system beg i ns at dept hs of 2 to 5 feet bel ow t he surfa ce 

( page 72 ) .  Hore tha n  1 20 wel l s  serv i n g  t he domest i c  water needs of South Sa l t  

lake range from 100 t o  400 feet bel ow t he surface wi thi n a ha l f  mi l e  o f  the 

s i te (page 73 ) ;  one mun i c i pa l  wel l  of 850 feet i n  depth was sa i d  to y i e l d  

1 , 100 ga l l ons per mi nute ( gpm) (page 72 ) .  Fi gure 0-2 shows the sha l l ow Nater 

ta b l e  t rend i ng west-northwest , a gra di ent which j eopa rdi zes water q ua l i ty i n  

the i ndustri a l  and undevel oped a rea west a nd north o f  t he ta i l i ngs . These data 
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1 1 0  lemonstra te t hat groundwater use for human p urposes i s  extensi ve i n  the a rea 

of the V 1 t ro s i te and that the presence of the ta i l i ngs const 1 tutes a very 

rea l threat to groundwater i n  a rea s  which may be devel oped fol l owing 

sta bi l 1 zat1 0n. 

South Cl i ve Water Qua l i ty. Water qua l i ty i n  four sha l l ow DOE moni tori ng 

wel l s  at the South C l i ve s i te a veraged 35 ,600 mg/I TDS for four samp l i ng 

occa s i ons between September 1 981 a nd August 1982 (App . 0 ,  Table 0-1 1 ) .  Some 

radi ol ogi ca l  pa rameters a l so were el evated , apparent ly by natura l cond i t i ons . 

Desp i te the poor qua l i ty of groundwater bel ow the South C l i ve si te , steps 

should be taken to p revent a worsen ing of t he s i tuat i on. Gi ven that the 

p rel imi na ry desi gn of the di sposa l t renches is 20 feet i n  depth and that the 

depth to the water ta b le  ranges from 25 feet to 35 feet bel ow the ground 

surface , the sha l l ow aqui fer woul d range from 5 feet to 15 feet bel ow the 

bottom of the ta i l i ngs. Fi gure A-26 shows that a 4-foot l i ner woul d  reduce the 

i ni t i a l  seepage rate  to 30 gpm and a 2- foot l i ner would reduce seepage from 

t he ta i l i ngs to about 50 gpm. These d i scharge rates woul d  decrea se 

substanti a l ly wi th t ime as the moi sture content of the ta i l i ngs decreases. 

Whi l e  it is appa rent that a clay l i ner wi l l  not p revent seepage ,  l i ni ng of the 

di sposa l trenches wi l l  nonetheless i nh i b i t  further contamina t i on of the 

sha l l ow aqui fer and s l ow the rate of r i se in the water table rel at i ve to the 

I nc rease i n  water tab le  el eva t i on tha t may result from uncontrol led seepage. 

To veri fy thI s potent i a l , DOE shoul d p resent ca l cu l at i ons showi ng t he rate of 

seepage from unl i ned trenches in Alterna t i ve 3 and compa re those rates to the 

p rojected seepage through the two c l ay l i ni ng opt i ons .  
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Sees . 4 . 7 . 1  and 4 . 7 . 2 ,  pages 75-76 

I nformati on in these sect i ons on the abi l i ty of nat i ve vegetat i on at the 

South Cl i ve s i te to resi st eros i on seems contrad i ctory. I n  the fi rst para graph 

of pa ge 76 , DOE sta tes , "The hi ghly sal i ne ,  s l owly permeab le soi l s  in thi s 

ext remely a r i d  l ocat i on a re unsui tabl e for re-establ i sh i n g  a l a st i n g ,  sel f

susta i ni ng vegetat i on to protect the soi l coveri ng the di sposed materia 1 s. " 

Yet i n  the l a st paragraph on the same pa ge , the l ocal vegetat i on i s  sa i d  to 

form "an important ground cover and deterrent to soi l eros i on. " DOE shou l d  

c l a ri fy thi s poi nt , a l t hough t he a va i l ab le  data s uggests that a vegetati ve 

cover wi l l  be d i f f i cul t  to ma i nta i n  and susta i n  at the South Cl i ve s i te. Th 1 s  

wou ld  be a nother rea son for add ing a l ayer o f  r i p rap t o  the p roposed 6- foot 

cover . 

Sec. 4 . 8 ,  page 79 

The order of the second sentence of the i ntroductory paragraph to thi S 

1 9 . 8  I sect i on shou ld be changed. The sentence shoul d rea d :  "Rad iol og ica l  dose rates 

a nd exposure a re p resented i n  mi l l i rem/yea r and mi croroentgens/hou r ,  

respecti vely. " 

Sec. 4 . 8 . 1 ,  page 80 

The subsurface rad i um-226 concentrati ons a round and beneath the V i t ro 

sIte demonstrate why groundwater there has been contami nated. Th�se el evated 

concent rat i ons ( up to 560 pCi /g at the I- foot dept h ,  compared to a background 

concentrat i on of 1 to 2 pCi /g )  a l so have impl i cat i ons for decontami na t i on of 

t he s ite for unrestri cted use , i f  Alternati ve 3 i s  adopted. 

It i s  not c l ear i f  EPA' s radi um-22b standa rd for cl eanup of "open l a ndS" 
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appl i es t o  subsurface contami nat i on beneath ta i l i ngs pi l es (EPA, 1 9�3 ; page 

600 ) .  DOE a i d  not address thi s i s sue in i ts d i scussi on of the evacat i on of the 

V i t ro s i te under either Al ternat i ve 2 ( Sec. A-4 .4. 2 ,  page �-43 )  or Al ternat ive 

3 (Sec. A-S.4 . 1 ,  page A-73 ) .  However ,  t he subsurface rad ium concentrat i ons 

d i scussed on page 80 show cl ea rly that decontaminati on must p roceed deeper 

than 1 foot below the ta i l i ngs. The water qua l i ty a na lyses di scussed above and 

i n  Secs. 4 . 6 . 2  and Appendi x 0 of the OE IS a l so suggest that el evated radi um 

concentrati ons are present a depths much greater than 1 foot. 

To resol ve thi s  probl em, DOE shou ld  undertake a soi l sampl i ng p rogram to 

determi ne rad lonucl i de concent rati ons beneath the V i tro site at depths greater 

than 1 foot. The di scus s i on of si te p repa rat i on for l i n i ng ( Sec. A-4.4 , page 

A-40) i nd i cates that the V i t ro si te wi l l  be excavated to an average depth of 

feet ( l ast para graph , pa ge A-40 ) .  Thus , soi l i nvest i gat i ons as suggested a bove 

should be ca r ri ed out to at l east 8 feet bel ow the ta i l i ngs to determi ne i f  

el evated radi um-226 concentrat i ons a re p resent at thi s depth. The l S-pC i / y  

·subsurface , open l a nds " sta nda rd adopted by EPA can be used as  a gui de for 

decontami nat i on ,  a l though UOE shoul d be awa re that thi s l evel i s  7 . S  to I S  

t i mes greater than background radi um-226 concent rat i ons. 

Add i t i ona l ly ,  the EPA standa rd p rovi des a regul atory gu ida nce of 

a vera gi ng radi um-226 concentrat i ons over 100 sq uare meters (Tabl e 3-1 , page 

20 ) .  ODE shoul d  dev i se a stat i st i ca l  method (wi th si gni f i ca nce at , say , the 

9S-percent confi dence i nterva l )  whereby enough soi l samples are taken to ga i n  

a representat i ve radi um-226 a vera ge over the enti re 128 acres o f  the V i tro 

s i te. 
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Sec. S . 1 . 3 ,  page 106 [ Radi o l ogi ca l  Comments. OOE shoul d di scuss i n  greater deta i l  why i t  

,1 2 . 3 sel ected the radon a nd externa l gamma rad iat i on (EGR) ri sk factors p resented 

on pa ge 106. The two-sentence exp l a nat i on at the bottom of the page S4ys only 

that there is a wi de d i fference in expert opi n i on on the matter of r i s k  of 

1 1 .  3 

cancer f rom exposure to i oni z i ng rad iat i on. These di fferences shou ld  be 

spel l ed out c lea rly. Appendi x  F shed no addi t i ona l l i ght on thi s matter; i t  

only ga ve the techni ca l methods for determi ning doses from va ri ous 

rad i ol og ica l  source terms a nd how the HILOOS and AIRREL codes were used to 

rel ate the va ri ous dose-del i very i ng pa rameters. The di scuss ion on page 10b- and 

In Appendi x  F a l so fa i l s to ment i on t he qua l i ty factor (Q )  DOE has chosen to 

a ss i gn to a l pha rad i at ion ,  t he pri nci p l e  rad i at i on emi tted by uran i um-decay 

series radi onucl i des , part i cu lar ly radon and i t s  p rogeny . 

As ment i oned i n  the Genera l Comments sect i on above , one of the ma i n  

weaknesses of the OE I S  was i t s  fa i l ure t o  gi ve much credence to nonma l i gnant 

d i seases caused by exposure to i oni z i ng rad i at i on and rel i ance on deaths from 

l ung ca ncer (through exposure to radon a nd i t s  progeny) i n  i t s  est imat i on of 

.the hea l t h  effects ca used by t he three a l ternati ves , i nc l ud i ng No Act i on. 

Appendi x F provi ded va l uab le  background data and important i n si ghts i nto the 

methods by �i ch the dose commi tments of Tables 5 . 1  and 5 .2  (pa ges 108-109 ) 

were deri ved , but gave l i tt le i n format i on on how the expected number of excess 

deaths were deri ved. An i nspect i on of Sec. 5. 1 . 4  (page 107 ) shows that the 

number of excess deaths was obta i ned s imply by mul t i p ly i ng t he dose 

commi tments of Tabl es 5 . 1  and 5 .2  by the ri sk factors for ra don and gamma 

exposure on page 106. No reference or other bas i s  was gi ven for using thi s 

formul a .  
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I n  addi t i on t o  these defi ci enc ies , a nd a s  noted I n  the Genera l Comments 

secti on ,  dose commitment p roject i ons were computed on l y  for hea lthy ,  a dult  

members of the popu lat i on.  Tab le  F-21 i n  Appendi x F (pages F -55 to F-56 ) 

attests to thi s p rob l em. The t ime-wei ghted exposure data � s  va l ua ble  i n  that 
1 2 . 3  I 

It showed decrea s i ng doses over t ime fol l owing compl et i on of remedi a l  act i on 

1 1 . 3  

1 7  . 4  

( Tabl e F-21 ) ,  but n o  attempt �s made t o  consi der doses to the more sens i t i ve 

members of the popu lat i on :  deve lop i ng fetuses , chi l d ren and e l derly 

1 ndi v i dua l s. DOE must c l a r i fy Why I t  chose not to consi der these ma tters I n  

I t s  est i ma t i on of hea lth  effect s. Unt i l  I t  does , we concl ude that the number 

of hea l th effects predi cted In Ta ble  5 . 1 may be underest i ma ted , especi a l ly ·  

those resul t i ng f rom chron i c  exposure to t he No Act i on Al ternat i ve. 

Worker Expos ures.  Append i x  F p redi cted very la rge doses to remedi a l  

workers. Externa l gamma exposure a l one IIIiI S ca l cul ated t o  b e  3 rem/y r ( whol e  

body ) for each of the three years of remedi a l  acti on. L ung doses from raaon 

I nha l a t i on was est i mated to be 3 . 2  rem/yr for each of the three years.  Thus , 

cumul at i ve worker exposure fr� radon and EGR sources may approach the I CRP  �nd worker l i mit of  5 rem/yr ,  whol e body (CESC , 1 978 ; page 49 ) .  The OE I S  does 

not address the cumulati ve effects of exposure to both radon and EGR ot her 

than to  mul t i p l y  the dose commitments of Ta bl e 5 . 2  ( page 109 )  wi th the r i sk  

factors of page 106 .  

Ne i  ther 1 s there much d l  scussfon about exposure m l  t i gat I on measures. 

Worker exposures duri ng remedi a l  act i on can be l essened by the wea r i ng of 

respi rators , freq uent rel ocati on to work a reas not conta i n i ng radi oact i ve 

materi a l s  and other shi el d i ng mea sures. DOE shou l d  l i st what mi t i gat i on 

mea su res 1t p lans  to req ui re for cont ra ctors emp l oy i ng remedi a l  workers. 
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Sec. 5 . 3 . 2 ,  page 1 1 5  

Anot her advanta ge of Al terna t i ve 3 I s  tha t the necessa ry cover materi a l s  

can be obta i ned f rom the l oca l envi rons wi thout l a rge l a nd d i st u rbance. 

tlateri a l  excavated from t he t renches conta i ns a hi gh amount of c lay and 

7 . 7 1  greater moi sture content . Gra vel  for t he granul ar  outer cover l ayer and 

boul der- s i ze rocks for possi b l e  rl p rap features ca n be obta i ned from the 

nea rby mounta i n s .  The a va i lab i l i ty of clay mater i a l s  at the S i te a l so 

fa ci l i tates I nsta l l at i on of a clay l i ner. 

Sec. 5 . 3 . 4 ,  page 1 1 6  [ I n  the second ful l paragraph , a reference i s  made t o  "Choa r ,  1 959. " The 

1 9 .8 reference ta b le  on page 141  l i sts  "Chow, 1 959 , "  but nothing by "Choar" .  Thi s 

shou l d  be corrected. 

6 ::1 

Sec. 5 . 4 . 2 ,  page 120 

The up lllil rd movement of groundlllil ter may res u l t  not only from the hydra ul i C  

head of the deep aq ui fer , but a l so f rom capi l l a ry forces i n  the vadose zone 

a bove the sha l l ow aqui fer and In the unsa turated a rea above the deep aqui fer 

( 1 f .  1 ndeed , that a rea 1 s unsaturated ) .  Rega rdl ess of the ca use , the potent i a 1 
for reversa l of the vert i ca l  gra di ent appears very possi b l e ,  espec ia l ly i f  

l oca l groundwater use i ncreases a s  the OE I S  suggests i t  mi ght . Stabi l i zat ion 

I n  p l ace mi ght accel erate thi s p rocess through di scha rge of seepage from the 

tai l i ngs , especi a l ly I f  a l i ner I s  not used. The fact that g roundwa ter 

cond1 t l ons a re unsu1ta b le  for permanent ta 1 1 1 ngs di sposa l (for examp l e ,  hi gh 

IIIiI ter ta bl e ,  perva si ve contami na t i on ,  etc. ) at the V i tro Si te suggests that 

the ta i l i ngs and contami nated mater i a l  shou l d  be rel ocated and the ent i re 128-
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acre s i t e  decontami nated. 

Sec. 5 . 4 . 3 . , page 120 

Thi s sect i on di scusses whether di fferent types ana thi cknesses of l i ners , 

or no l i n i n g ,  wi l l  meet the EPA standards for groundwater p rotect i on ( wh i c h ,  

under the f i  na 1 sta nda rds , es sent ia  l ly a re exi st i ng  state a n d  federa 1 water 

Q ua l ity cri teri a ) .  F i gures A- I I ,  A- 1 2 ,  A- 1 3  ( pa ges A-28 through A-31 ) 

9 . 4 1 demonstrate the seepage attenuati on propert ies  of a clay l i ner for ra di um-22b. 

However , i f  a nother regu la ted contami nant woul d  ha ve been used to predict 

seepage mi grat i on ,  the spread of that contami nant , i n  terms of i ts 

concentrati on s ,  certa i nl y  woul d  be more wi desp read beneath the unl i ned 

ta i l i ngs than F i gure A- I I  shows. Radi um-226 i s  a notori ously s l ow mover. DOE 

shoul d  const ruct seepa ge mi gra t i on model s  a nd graphics to compare the rate of 

mi gra t i on of other more mObi l e  conta mi nants under the va rious seepa ge-control 

( l i ner) opti ons.  

Sec. 5 . 6 ,  page 125  [ The No Acti on Al ternat i ve and  Al terna t i ve 2 woul d p rohi bi t or i nh i bi t ,  

1 0 . 2  respecti ve l y ,  expans i on of the CVWRF.  Al ternati ve 3 ,  however, would  permit the 

Board ' s  expa nsi on p lans  to p roceed. The "permanent preempt i on ;' of the 20U 

acres at South C l i ve i s  a much l ess seri ous i mpact on l a nd use than e i t her 

Al ternati ve 1 or Al ternati ve 2. 

Sec. 5 . 9 ,  pages 1 30-131  r- DOE shou l d  

1 0 . 8  I "i nmi grate" to Sa l t  lake Ci ty to take remedi a l  act i on j obs.  The n umber of j obs 

di scuss how i t  determined the number of i nd i vi dua l s  who woul d  

22 

1 1 0  

tha t  woul d be created by e i ther Al ternati ve 2 or Al ternati ve 3 i s  sma l l ;  i t  

wou l d  seem more l i kely that these new, but l i mi ted emp l oyment opport u n i t i e s  

1 0 . 8  I would be taken by persons from t he l oca l cOlTfllun i t i es seek ing  work. DOE shou l d  

exp l a i n  how i t s  const ruct i on contractors wi l l  hi re workers and under what 

condi ti ons , i f  a ny ,  p reference wi l l  be gi ven to l oca l workers. 

1 0 . 5  

Sec. 5 . 1 1 , pages 134-135 

It  i s  c l ea r  from the data on these pa ges that Alternat i ve 3 wi l l  create 

more new j obs and greater benefi t s  to the l oca l economies than Al ternati ve 2 .  

These benefi ts wi 1 1  be sma l l  in  compa ri son to exi st i ng emp l oyment and  economi c 

st ruct ures.  However , they nonethel ess  wi 1 1  const i t ute a " return" on South Sa l t  

lake ' s  unfortunate " i nvestment " of ha v i ng to l i ve wi th ha za rdous urani um mi l l  

ta i l i ngs for so ma ny yea rs. 
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Dr . vol l ney Wa l l ace 
Apri l 1983 

I I I  

The ori g i nal l etter h a s  been mi spl aced and i s  reproduced i n  part .  

I cons  i der  the chance of an ep i  demi c Df  1 ung  cancer compe 1 1  i ng reason for  do
ing as I have just suggested and see no compel l i ng reasons to the contrary. 
y vi ews of the contrary reasons fol l ows .  

The  proposed acti on termi n ates the  po l l ut ion of  underground water. The  pol 
l ut i on wasn ' t  part i cul arl y  seri ous anyway. The shal l ow wel l s  affected are 
or at l east ought to be contrary to publ i c  pol i cy for they are sens i t i ve to 
con tami nation from f i l thy surface waters , l eaki ng sewers , l eakage from the 
V i tro s i te sewer p l an t ,  extract of road tar and so on . I f ,  rather when for 
the water i s  al ready pol l uted , the pol l ut i on reaches these wel l s ,  the arse
n i c  can be taken out w ith  i on exchange res i n .  

The specter of Vi rto l eachate contami nati ng  the deep artesi an water due to 
heavy us age of thi s water is unreal i s t i c .  That heavy of us age of the water 
wi l l  render it pol l uted by sewage, f i l thy runoff water, road tar extracts 
and so on, so the cond i t i on wi l l  be avoi ded . 

As I poi nted out i n  the Tooel e  hear i n g ,  a p l an t i ng of desert shrubs on the 
st abi l i zed pi l e  wi l l  te:-mi nate penetrat i on of meteori c water i nto the 
tai l i ngs .  

The compl ai nt of  hav i ng to  tend the  p i l e  for  mi l l en i a  i s  a l so unreal i s t i c .  
Due to our i nexhorab l e  depl et i on o f  our resources , i n  several decades that 
p i l e  wi l l  be a val uab l e  mi neral resource and wi l l  be mi ned for i ts mi neral 
va 1 ue . The reprocessi  ng wi 1 1  be done by saf e procedure,  probably hydrau 1 i c 
and robo t i c  equi pment wi l l  be used i n  the actual  handl i ng of the tai l i ngs , 
and the tai 1 i ngs wi 1 1  be di sposed of i n a proper permanent way at no cos t to 
the taxpayer. The reprocess i ng of the tai l i ngs at that t ime wi l l  be a boost !o both the l ocal  and general economy. 

I personal l y  am opposed to tak i ng a gamb l e  if I cannot afford the conse
quences of l os i ng or if I commi t  i nnocent other peopl e to take consequences 
of my l os i n g  the gamb l e .  I desp i se peop l e  who take such gambl es , such as 
the person who wi l l  pass on a b 1 i nd curve or the l oser who tri es to whi ne 
hi s way out of h i s  predi cament .  That pri nci p l e  and my percept i on of the haz
ard of radi oacti ve dust l ead s me to the opi n i on that the Vi tro tai l i ngs 
shou l d  be stabi l i zed in pl ace wi th an absol ute mi n i mum of mov i ng of the tai l 
i ngs . I wou l d  go al ong wi th the proposed cover of c l ay and gravel but wou l d  
propose a s  I d i d  a t  the Tooele  hear i n g  that the p i l e  be p l anted wi th a des
ert p l an t .  I tentati vely propose that t h e  present l oad o f  water i n  t h e  tai l 
i ngs wi th i ts di s sol ved arseni c  be removed by pump i n g .  �he comp l ai nt of tak i ng away o f  needed l and from the sewer p l ant there i s  al 
so unreal i st i c .  Progress i n  sewage technol ogy has and wi l l  con t i nue to take 
the pressure of l and off from sewer p l ants . The Japanese have al ready devel -
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oped a smal l l and area oxygenator . It i s  pos s i b l e  that l and can be gai ned 
by redu c i ng the i nventory of sl udge and it i s  pos s i b l e  that the tai l i ngs 
pi l e  can be used for storage of dewatered s l udge. I poi nted these thi ngs 
out at the Tooel e meet i ng .  

I 
ABSTRACT 

Radon daughters appear to have been overesti mated 
and rad i oactive  dust underesti mated as causes of l ung 
cancer . The adv i s abi l i ty of di sturb i ng the V i tro 
tai l i ngs , other than to cap them ,  i s  h i gh l y  questi onabl e .  

EPA ESTIMATES OF CANCER CAUSED B Y  V I TRO TAIL I NGS 

The envi ronmental i mpact statement on the Vi tro tai l i ngs is characteri zed by 
ex act ,  dogmat i c  statement on the amount of cancer that wi l l  be produced by 
the tai l i ngs under spec i f i ed cond i ti ons . No confi dence l i m its  nor expl ana
t i on is g i ven nor is a d i sti nction between the haz ard of dust and gas made.  

The EIS does men t i on that i t  is  l ung cancer that wi l l  be produced and that 
the daughters of radon are i n  part i cul ar the cause.  Th i s  i ndi cates that the 
EPA used mortal i ty data for uran i um mi ners , who suffer from a qui te h i gh i n
c i dence of l un g  cancer. The est i mates g i ven are not poss i b l e  except one as
sumes a zero thres hol d of radi ati on effect, i nd i cating  that thi s assumpt i on 
was a l so  made. 

RADIOACTIVE  DUST VERSUS RADIOACTI VE GAS AS A CAUSE OF LUNG CANCER 

Parti c l es of dust l arger than about 0 .01 mm tend to l odge i n  the upper respi 
ratory tract and are removed from the body by coughi n g ,  sneez ing  and b l owi ng 
of the nose . Parti cl es 0 . 00 1  to 0 . 01 mm in s i ze tend to l odge in the l ungs .  
Smal l er part i c l e s  tend to  remai n a i rborne and if  i nhal ed are  i mmedi ate l y  ex
ha 1 ed . The part i cl es that depos i t  i n  the 1 ung are norma l l y  swept back up 
the resp i ratory tract by the c i l i a  of the l ungs . Thi s acti on is not per
fect , though ,  as i nd i cated by the occurrence of s i l i cos i s  and bl ack l ung 
among hard rock and coal mi ners respect i ve ly, and the probl em of asbestos i n  
the env i ronment .  I f  I recal l news rel eases of a few decades ago correctly ,  
the  act i on of  c i l i a  i n  the  l ungs i s  weak or absent in  smok ers . I t  fol l ows 
that i f  there i s  radi oact i ve dust of a particul ar s i ze in the a i r ,  there 
wi 1 1  be depos i ted in some peopl es 1 ungs , permanent l y ,  a number of radi oac
t ive part i cl es .  

G i ven a rad i o act ive parti c l e  l odged i n  the l ung , wi th an average radi at ion 
of one al pha part i c l e  per day. I n  the course of a year it wi l l  i rradi ate a 
dozen or so 1 ung cel l s  wi th a total of 365 al pha part i c 1 es . Thi s i s more 
than enough to cause cancer , i nd i cat i ng danger from part i c l es wi th as 1 i tt l e  
radi ation a s  one a l p h a  part i c l e  per week o r  month .  
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In the 1950 ' s  a retroact ive study was made of causes of death among uran i um 
mi ners and uran i um mi 1 1  workers . The mi ners , who are heavi l y  exposed to ra
di oact i ve dust,  had a very h i gh i nc i dence of l ung  cancer and , not surpr i s i ng
ly ,  i t  was by far the h i ghest among those that smoked . The uran i um mi l l  
workers , i n  sp ite of their  exposure to h i gh l evels  of radon and radon daugh
ters,  had a normal i nc i dence of l ung cancer. Thi s  i nd i cates that it was ra
di oact i ve dust part i cl es caus i ng the 1 ung cancer , not gaseous radon or i ts 
rad i oacti ve daughters.  Surpri s i ng l y  ( not surpr i s i ng l y  i f  you are aware of 
the fal l ibi  l i ty of sci ence ) th is  conc l us i on has been overl ooked or i gnored 
and in i t s  pl ace the theory that rad i oact ive daughters of radon are 
respons i b l e  h as been substi tuted . The reason for it I do not k now. I sus
pect domi nance of the rad i at ion heal th scare and the mi staken understandi ng 
that radon decomposes to rad i oact i ve part i cu l ates .  The l atter may have ari s
en  from handbook 1 i s t i ng of  the  rad i  oacti ve daughters as  sol i ds , coupled 
wi th 1 ack of unders tandi ng of ext reme l ow vapor pressures and metas tab 1 e 
gases . I t  may have ari sen i n stead wi th fai l ure to apprec i ate the fact that 
react i ve gases can be p i cked up by a f i l ter by process of chemi sorpt i on .  

I have n o  d i rect data on whether gaseous radi oac t i ve daughters o f  radon can 
depos it and stay in the 1 ung l ong enough to cause 1 ung cancer, other than 
the absence of excess 1 ung cancer in urani um mi 1 1  workers . F rom my profes-

1 2 . 4  I s i onal understandi ng of mol ecu l ar processes I f ind  i t  unl i kely.  Th i s  i n -
vol ves the dynami cs o f  gaseous d i ffu s i on and short durati on sorpt i on 
processes wh i ch I wi l l  not go i nto. Rather I shal l use a cl ose, fami l i ar 
anal ogy. 

He who t akes an i ncautious wh i ff of concentrated hydroch lor i c  ac i d ,  concen
trated ammon i a  or g l aci al  acet i c  ac i d  is in for a rude surpri se, an exp lo
s i on  of  pa  i n  i n  the  nose and  s i nuses . Gaseous di ffus i on processes are 
suff i c i ently fast that the upper respi ratory tract f i l ters out these vapors . 
The mucus and the mucous membrane d i ssol ve these gases essent i a l l y  i rrevers
i b l y  and stops them from getting i nto the l ower resp i ratory reg i on .  If the 
gas or vapor is vol at i l e  and poorl y  sol ub le  in water,  it is absorbed just 
the s ame by the upper resp i r atory tract (mol ecu l es not sol ubl e  in water do 
not avo i d  i mpact ing on mucus ) but creates a th i n  l ayer of l ower concentra
t i on ,  hi gh saturati on so lut ion in the surface of the mucus from wh i ch the va
por or gas evaporates and cont inues its  trip down the respi ratory tract 
The gaseous rad i oact ive daughters of radon shou l d  be captured thus by the up
per respi ratory tract and , l acki ng part i c u l ar vol at i l i ty,  shou l d  go no fur
ther . Not reaching the l ungs,  they cannot produced cancer of the l ungs . 

let us suppose that we erred , that the radi oact i ve daughters of radon do ac
tua 1 1  y reach the 1 ung and are taken from ai  r suspens i on by the 1 ung s .  They 
are sol i tary atom by thei r spec i es and so are i n  sol ut i on when pi cked up by 
the l ungs . They wou l d  be expected to be carr i ed off immedi ate l y  by the 
b l oodstream, not staying in the l ung l ong enough to expose the l ung to much 
rad i oact i v i ty .  E i ther way , i t  l ooks l i ke rad i oact i ve part i cu l ates far ex
ceed radi oact i ve gas in abi l i ty to i rradi ate the 1 ung wi th cancer caus i ng 
radi at i on .  

1 1 1  
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There i s  more to i t  than thi s .  Some radi oact i v e  miner a l s  are more radi oac
t i ve than others , some are more rad i o active  because of greater parti c l e  
s i ze,  some o f  the mi ner a l s  d i ssolve qu ick ly  i n  body f l u i ds and d o  not res i de 
a l ong t i me i n  the l ungs , other factors are i nvol ved i n  carCi nogenes i s  as 
wel l ,  and so on . I rather suspect but i ts on ly  a guess ,  that the cul pri t i s  
a quartz part i c l e  wi th an i n c l u s i on o f  radi oactive  mineral . 

V I TRO DUST 

One of the s peakers at the Tooele heari ng on the V i tro E I S  compl a i ned that 
the tai l i ngs were 40% sub-200 s i eve. Maxi mum part i c l e  s i ze i n  that 40% frac
t i on is about 70 mi crons . There shou l d  be a consi derab l e  amount of 1 - 10 mi -

12 .4  I cron s i ze part i c l es i n  that fract ion ,  eas i ly  ai rborne materi a l s  (the 
ment i oned speaker comp l a i ned that the operati ons wou l d  be ext remely dusty ) .  
I th ink i t  fol l ows that under ei ther opt i on I I  o r  opt i on I I I  of the E I S  that 
a l ot of Sal t  l akers wou l d  get a l ung fu l l  of rad i oact i v e  dust and that an 
epi demi c of cancer of the l ung wou l d  fol l ow .  

cannot say absol utel y that the  l ung cancer of  the  uran i um 
mi ners by rad i oact i v e  dust and that the Vi tro tai l i ngs p i l e  dust 
wi l l  have the same effec t .  I be I i  eve, though, that I have a better case for 
it than the present case for 1 ung cancer from radon escapi ng the Vi tro 
tai l i ngs p i l e .  The deci s i on of wh at to do w ith the Vi tro t ai l i ngs wi l l  h ave 
to be made under the cl oud of uncerta i nty on th i s  po i n t .  
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Th e To o e l e  Co un t y  Bo a r d  o f  Co un t y  Comm i s s i o n e r s  
a pp r e c i a t e  t h e  o ppo r t u n i t y t o  vo i c e  o u r  o b j e c t i o n s  t o  the 
movement of t h e  V i t r o Ta i l i n g s  n o w  l o ca t e d in So uth S a l t  
L a k e  C i t y t o  t h e  l o c a t i o n a t  C l i v e , U t a h  l o c a te d  i n  To o e l e  
C o  un t y .  

(,r.tnl L PcnJklOn ,,,'''''' � Ce r t a i n l y  To o e l e  Co un t y  c a n  s ym pa t h i ze w i t h  Sa l t  La k e  
An"e � Dun",,, C i t y ,  b u t  To o e l e  Co u n t y  d i d  no t c r e a t e  t h e  t a i l i ng s  p i l e  

n e i t h e r  d i d  w e  r e c e i v e  t a x  m o n e y  o r  t h e  be n e f i t s  o f  �
'
��"'I� �""nh<r

l s . 1�
.

m pl o ym e n t  f o r  s o m e  o f  o u r  Co u n t y  c i t i zens . I t  i s  t h e  g i n t e n t i o n  o f  t h e  Co un t y  Go v e r nm en t  a n d  t h e  c o n c e r n e d  
c i t i z e n s  t o  t a k e  e v e r y s t e p  a v a i l a b l e  to us t o  p r e v e n t  o u r  
Co unty f r o m  becom i n g  a n uc l e a r  d um p i n g g r o un d s .  

Too e l e  Co u n t y  p r e s e n t l y s t o r e s t h e  f r e e  wo r l d s  s u ppl y 
o f  n e r v e  g a s  a t  To o e l e  A r m y  De po t s  So uth A r e a , i n c l ud i ng 
t h e  m uc h  d i s c u s s e d  we t- e y e  bombs . Man y e x p e r i m e n t s  u s i ng 
n e r v e  g a s  a n d  g e rm wa r f a r e  m a t e r i a l s  h a v e  b e e n  c o n d uc t e d  a t  
D ug wa y  P r o v i ng G r o u nd s , Tooe l e  Co u n t y .  

We a r e  wo r l d r e kn own fo r k i l l i n g a l a r g e  nm b e r  o f  s h e e p  
n e a r  Dug wa y P r o v i ng G r o unds , a n d  f o r  s o m e t im e  f o l l o w i n g t h e  
i n c i d e n t  p e o pl e f r o m  o ut o f  S t a t e  a n d  e v e n  s o m e  peopl e i n  
S t a t e  we r e  a p p r e h en s i v e  abo u t  t r a ve l i ng H i g hwa y 1 -8 0  We s t  
b e t we e n  Sa l t  La k e  C i t y  a n d  We n d o v e r .  

U I t  i s  t h e  Comm i s s i o ne r s  c o n c e r n  t h a t  t o  d um p  the V i t r o  
Ta i l i n g s  i n  To o e l e  Co un t y  wo ul d p l a c e  a s t i g m a  o n  t h e  

1 5 . 1 Co u n t y  t h a t  wo u l d  d i s c o u r a g e  i nd u s t r y ,  a n d  e s p e c i a l l y  t h o s e  
e m pl o ye e s  W h o  fo l l o w  t h e  i n d us t r y ,  f r om b u i l d i n g a n d  l i v i n g  
i n  To o e l e  Coun t y .  

Le t t e r  t o  M r . Ja m e s A .  Mo r l e y  
Ma r ch 1 4 .  1 9 8 3  
Pa g e  Two [ An o t h e r  c o n c e r n  i s  t h a t  o n c e we a l l o w  t h e  Vi t r o  

1 5 . 1 Ta i l i n g s t o  b e  p l a c e d  i n  To o e l e  Co u n t y  we w i l l  e v e n t u a l l y  
b e c o m e  a d um p i ng g r o un d s  f o r  o t h e r  l o w  g r a de n uc l e a r  wa s t e  
m a t e r i a l . 

We u n d e r s t a nd t h a t  un d e r  t h e  p r e s e n t  l a w  t h i s  c o ul d n o t  
h a ppen , h o we v e r , l a w s  a n d  Go v e r nm e n t  o f f i c i a l s  c a n  b e  a n d  
a r e  o f t e n  c h a n g ed . [ Th e f a c t  t h a t  t h e r e  i s  no m ed i c a l  e v i d e n c e  a n d  t h e  

1 1 . 2  S t a t e  Bo a r d  o f  Hea l t h  c a n  p r o d u c e  no r e c o r d s  t h a t  the V i t r o 
Ta i l i ng s  i n  t h e i r  p r e s e n t  l o c a t i o n  i s  a h e a l t h h a za r d  t o  
p e o p l e  l i v i n g i n  t h e  c l o s e  v i c i n i t y o f  t h e  t r a i l i ng s  p i l e . [' It i s ,  t h e r e f o r e , t h e  r e commenda t i on o f  t h e  To o e l e  Co u n t y  
Comm i s s i o n e r s  t h a t  the V i t r o  Ta i l i n g s  p i l e  b e  s t a b i l i ze d  i n  

2 0 . 1 p l a c e a t  a g r e a t l y  r e d uc e d  c o s t  t o  bo t h  S t a t e  a n d  Fe d e r a l  
Go v e r nm e n t s . 

20 . 9  S i n c e r e l y ,  

B OARD O F  C OUNTY COMM I SS I ON E R S  
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E n c l osed a r e  t h e  comments of t h e  Sa l t  Lake C i ty-County Hea l t h nep� rtment 
on the V i tro t a i l  i ngs d r a f t  e n v i ronmenta l impact statement . •  We wo u l d  
a pp r ec l a te your f u l l con s i d e rat i on o f  our remarks i n  t h e  prepa r a t i on o f  the 
f i n a l  env i ronme n t a l  i mpact statement . 

S i n c e re l y ,  

cl,l� ��� 
Ha r ry L .  \i Dbons , M . D  • .  M . P . H .  

HLG:  j t 

E n c .  
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Our o f f i ce has c a r e f u l l y  rev i ewed the l a test a v a i  l a b l e  Draft E n v i ronm� n t a l  
I m pa c t  St atement o n  Vi tro . Thi s document sets forth three possi b l e  
a l t e rnat i v es for t he V i t ro s i te :  n o  act i on ( a l te rna t i ve 1 ) . stabi l i za t i on i.n 
p l a c e  ( Al tern il t i v e  2 )  or remov a l  of the ta i l i ng s  and ac comp�nyi ng contami n a t ed 
materi il l  to t he South C l i vI' s i t e  ( A l t e r n a t i v� 3 ) .  A l t e rnat i v e  1 i s  not a n  
accept a b l e  o r  v i a b l e opt i on ,  and wi l l  n o t  be d i scu ssed . For a n u m b e r  of 
re�sons we bel i ev e  that A l t ernat i v e 2 t he p l an to s t il b i l i ze t h e  t a i l i ng s  i n  �p 1 a c e  i s " fat a 1 1  y f l  awed , "  a n d  we a r e  therefore opposed to t h i  s concep t . We 

2 0 . 1 h�ve n o  obj ec t i on to t he prnpo s il l  to rel ocate t he ta i l i ng s . and b e l i eve t hilt. 
t h i s  is the course of a c t i on wh i c h sho u l d  be fol l ow�d . Reg il rd l ng the 
s t a b i l i z a t i on i n  p l ace a l t e r n at i ve .  our concerns a re rel a t ed not only to 
s pec i f i c  techn i c � l  po i nt s  d i scussed in the Draft Env i ronme n t a l  Impact Statf>ment 

2 . 4  

( DE I S ) . but a l  so to c e rt a i n  d ec i s i ons and j udgement.s wh i c h have heen made i n  
prepa r i ng the DE i S  i t sel f .  These poi nts wi l l  be d i s c us sed i n  th i s  pape r .  
Thpre i s  n o  � a rt i c u l a r  s i gn i f i cance t o  the order i n  whi ch t hey ilppeil r .  

T o  beg i n ,  we a re concerned by a number o f  st atements gi ven i n  the 
foreword of t h e  D r a ft . These stil tements a re d i s t u r b i n g l y  c l ea r  in  e x p l il i n i n g 
t h � t  the f i n � l  paramete r s  for the sta b i l  zat i on i n  pl a c e  a l tern a t i v e  not on l y  
may b ut l i ke l y  w i l l  d i f f e r  s u b s t � n t i i' l l y  f r om e l ements o f  t h i s  a c t i on 
desc r i bpd i n  the DE i S .  Fu r t he r ,  we be l i ev e  thilt these and other statements 
which w i l l  be q uoted short l y  open the door for a l owe r i ng of t he f i n � l  
st andards to whi c h  the sta b i l i za t i on i n  pl a c e  a l ternat i v e  wo u l d  h a v e  to conform .  

I n  t he foreword a n  ex p l � n a t i on i s  g i ven that t he f i n a l  EPA S t a n d � rd s  for 
Remed i a l  Act i on s  at I n ac t i v e U r a n i um P roce s s i ng Si tes were pub l i shed j ust 
p r i o r  to t he DE I S  b e i ng sent to pres s .  Quot i ng f rom t he forewo rd : 

" Be c a u se the f i n a l  EPA St andards are somewhat l e s s  s t r i ngent t h a n  
the ( p r ev i o u s l y )  proposed s t a n d a rd s . a l l  of t he a c t i on a l tern � t i v e s  
desc r i bed i n  th i s  DE I S  wi l l  sat i s fy t h e  requi rements of t h e  fi n � l  
s t a n d . rd s .  A l so t he d e s i gns f i n a l l y  adoptf>d c il n  b e  expected t o  
resul t i n  somewha t  l owe r const r uc t i o n  i m pa c t s  than  a re address�d 
i n  the DE I S .  Ex pected c hanges i n cl ude red uced cover t h i c k ness 
reduced v o l umes o f  mate r i a l s to be removed from open l a nd s ,  and 
reduced t r a n s po rt a t i on impilcts for cover and f i l l  miltpri a l . "  

Th i s  parag raph i s  d i s t u rb i n g  fo r a number o f  reason s .  The f i n a l  EPA 
Remed i a l  Act i ons at I n a c t i ve U r a n i um P roce s s i ng S i tes S t � n d � rd d i d  remove 
reference to a spe c i f i c  ta b l e  of contam i n il n t  concentrilt i on s , but by no me� n s  
g a ve b l a n k et endorspmf>nt to t he type of p l ans proposed i n  t h e  D E I S .  I n  fact . 
t h e  f i n a l  stilnd a rd mily have prov i d ed a ve h i c l e wh i c h wi l l  re s u l t  i n  a mo re 
r i gorous sol ut i on than i f  s pec i f i c con t an i n a nt l ev e l s wpre g i v en .  To quote 
from Sec t i on 192 . 20 " Gu i d a nc e  fo r Impl ementilt i on "  of the f i n a l  EPA Remed i a l  
Act i ons a t  I n act i ve U r a n i um P roce s s i ng S i tes St.andard ( 40 C F R ,  Ch�pter I ,  
Subchapter F ,  Part 192 i s sued December 1 5 , 1982 ) :  



2 . 4  

9 . 1 

-1.-

" J u dgem�nts on t hp pos s i b l e  need for rpned i � 1 or protec t i v p  
ac t i on s  f o r  g roundwater a q u i fers shou l d  b e  gui ded by re l evant 
con s i dp r � t i ons d e s c r i b�d in  EPA' s H� za rdous Waste Men� gement 
Sys t em  ( 4 7  FR 32 2 7 4 , Ju l y  26 . I Y8 2 )  �nd by re l ev a n t  State a n d  
F ed e r � 1  Water O u � l i ty C r i te r i a  f o r  a nt i c i pated or e x i s t i ng 
u s es of wa t e r  over t he t e rm of the s t a b i  I i  zat  i on . "  
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I n  other wo rd s .  E PA ' s Ha z a rdous waste Managel'l�nt System and S t a t. p  
reg u l at i on s  m a y  b e  u s e d  to spec i fy g round-water requi rements , wh i c h  coul d be 
even more rest. r i c t i ve t ha n  the i n i t i � l ones t he E PA proposed i n  t he i r  o r i g i na l  
Remed i a l  Act i on s  a t  Uran i um P rocess i ng S i t e s  standard . 

Reg a r d l ess of what s t a n d a rds t he State m i g ht s peC i fy .  cOmr:J�nt on 
pag!' 19 of t h e  D r a ft ope n s  thp door to t h e  pos s i b i l  i ty t h a t  t h e  DOE may be a b l p 
to back away f rom t h e  g u i d e l  i nps i n  the f i n a l  EPA Remed i a l Act i on s  at I n act i v e  
Ura n i um P roce s s i ng S i tes Standard i t sel f .  

" A s  i nd i ca ted i n  t a b l e  3 - 2 . under except i on a l  c i rc um s t a n c e s  
w h e n  the EPA s t a n d a rd s  c a n not be ful l y  met , the DOE may 
se l ect a nd p e r f o rm  remed i a l  a c t i ons t hat come a s  c l ose to 
meet i n g t h e  EPA s t e n d � rd s  to wh i c h t h e  exc�pt i on a pp l i e s 
as i s  rpason � b l e . "  

I t  must be remem be red that the st a b i l i za t i on i n  pl ace a l tern a t i v e 
d � s c r i bpd i n  t h e  DE I S  i s  not i n  i t s  f i n a l  fo rm .  The foreword m � k e s  a rather 
nebu l o us sta ter:Jent regard i r19" l owpr con struct i on i m pacts than  a re add res sed i n  
the DE l S " . L i ter� l i n t e r pret a t i on o f  thp preceed i ng quote g i v es D . O . E  • •  wi t h  
N . R . C .  conc u r re n ce . con s i d p ra b l e  l at i t ud .. ( for D . O . E .  conven i en c e )  to decl ue 
t h a t  except i on a l c i rcumst a n c e s  ex i st and v a ry the f i n a l  des i gn a s  t hey wi s h ,  a s  
t h e  s t a b i  I i  z a t i on i n  p l ace a l tern a t i ve p l an i s  not i n  i t s  f i n a l  f o rm .  

Even i f  t h e  scope of t h e  s t a b i l i z a t i on i n  pl ace de s i g n  i s  not chang .. d 
frOOl th�t  proposed i n  t h e  DE l S .  the fu l l  des i gn for st a b i l i z a t i on i n  p l ace a s  
presentpd i n  t h  .. DE l S  i s  n o t  adequate . For exampl e ,  con s i d e r a b l e st udy i s  set 
f o r t h  in t he DE I S  r e l a t ed to t he a l t e rnat i v es betwe .. n a s l u rry wa l l  and a c l �y 
l i ne r  fnr the encaps u l a t i on ce l l  at the V i t ro s i te .  The DE I S  makes c l e a r  that 
a commi ttment to t h e  c l ay 1 i ner concept has not been r:Jade a nd t h a t  a l i ner may 
we l l  be OOl i tted . To quot e frOOl page 2 2 :  

" T he c l ay l i n er may not be needpd under the f i n a l  E P A  s t � n d a rd s  
prov i d ed that i t  c a n  b e  shown t h a t  othp r ,  l es s - e x pe n s i v e  means 
o f  seepagp con t rol wou l d  I'lpet t h e  g round-w� ter protect i on 
r .. qui rements of t h e  f i n a l  standa rds . The c l ay l i n e r  i s  neverthe l es s  
i n co rporatpd i n  t h e  d p s i gn f o r  a l tprnat i ve 2 ( st a b i l i z a t i on i n  
p l a c e )  t o  prov i d e  a w o r s  .. case desi g n  on wh i c h  the a n a l ys i s  o f  
co n s truct i on i m p a c t s  c�n b e  basPd . "  

Quot i ng f u r t he r  from p�ge 23 : 

" I f e n g i neerpd protect i on i s  not needpd ( of thp deep g round-water 
system ; - - t h a t  i s ,  i f  t h e  no control o pt i on w i l l  meet EPA s t a n d a r d s - 
t he n  thp l i n er opt i o n wi l l  n o t  bp the preferred opt i on i n  t h e  
f i n a l  d e s i gn for t he s t a b i l i z at i on i n  p l ace remed i a l  ac t i on . "  

9. 1 
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I t  i s  l og i c a l  to a s s um� t h a t  i f  t he c l ay l i ner i s  m i tted . a s l u r ry ,Ia l l  
wi l l  then be used to con f i n e  contam i n a n t s . The s l u r ry wa l l  concept h� s a 
put i c u l ul y  s t r i k i ng wea k n es s , however , as the [lE I S  i t sel f � dm i t s .  To quote 
f ror:J page A-32 : 

6 . 

" Th e  effec t i veness of the s l u r ry wa l l  concept i s  rel ated to the 
m d i nt pnance o f  t he upwa rd hyd r a u l i c  g r a d i pnt benpath t h� s t a b i l i za t i on 
a rea . I f  exten s i v e  ground-water devel opment and i n c reased pump i ng 
were to occur w i t � i n  the a rpa of t he V i t ro s i tp .  the u pwa rd 
hydra u l i c  g r a d i ent coul d be red uced or reversed . Th i s  wo u l d  
re s u l t  i n  a l o ss o f  Ilyd r e u l  i c  conta i nment a n d  a n  i nc rease i n  
the poten t i a l  for downwa rd m i g rat i on o f  contam i n ants from the 
tai  l i ngs . "  

A n  addti onal  pa ragraph o n  t h i s page i n d i cates : 

J' Bec�use of t h p  hydrogeol og i c  and soi l cond i t i on s  at t he V i t r o  
s i t e , the i nteg r i ty o f  t h e  s l u r ry wal l can be expected to l a st 
l onger than th�t o f  the l i n p r .  A l t hough t he s l u r ry wa l l  
a l t p rnat i v e  wo u l d present a g re a t e r  co�tam i n a t i on pot en t i a l  
i n  c�se o f  fa i l ure a fter i n s t a l l a t i on ,  t he fa i l u re o f  t h e  

9 . 4  s l u r ry wa l l  wou l d  be ea s i p r  to d e t e c t  a n d  the rer:Jed i a l  
meas ures wo u l d  b e  l es s  cost l y . "  

Th i s  statem .. n t  a l one recog n i zes t hat st � b i l i za t i on i n  p l ace i s  not. a l o ng 
term sol u t i on .  S e v p r a l  p l a ces in t he Or� ft spe�k o f  s t � b i l i zat i on fora pe r i od 
of a thousand yea r s .  Yet t hese two p a r a g ra p h s  adm i t  to the po s s i b l e  f� i l u r p  of 
t he c l �y l i n er . poss i b l e  fa i l urp of t h" s l u rry w� l l  and dep .. nd .. ncp u pon t �e fPwa rd hyd r a u l  i c  g r a d i pnt to a s s i s t  i n  the con t a i nment of contam i n a n t s .  I n 

6 .  f ut u re y .. a r s  t h p re w i l l  be subst�nt i a l l y  i n c rea spd gro undl<a t e r  w i t hdrawa l i n  
t �  .. v i c i n i ty o f  t h e  Vi t ro s i t e , a s  we l l  a s  a l l a c ro s s  the Sa l t  L�ke V a l l ey .  I n  
a d d i t i on we c a nnot be s u re t hat t h e  a q u i fers wi l l  cont. i n u e  to be recha rgpd a t  
t h e  rate t h e y  have been . Therp i s  no gua rantee t h a t  the c u r rent l y  f�vorab l e  
u pwa rd hydra u 1 1 c  grad i pnt wi l l  i n de f i n i t e l y  cont i n ue .  

An ad d i t i on a l  fact wh i c h  makes the s t a b i l i za t i on i n  p l a c e  al ternH i v e so 
u n de s i r a b l e i s  t hat t he poten t i a l  ha z a rd frOOI the t a i l i ng s  wi l l  v i r t u a l l y  
n p v e r  d i sappea r .  The ha l f  l i v es o f  t h e  rad i oa c t i v e  componpnts o f  t h e  t a i l i n g s  
i s  m�ny t ho u s ands o f  years . b ut t h e re i s  even � l onger l a s t i ng hea l t h h a z a rd . 

1 4 . 2 

�O"k i n g beyond the rad i on uc l i d es , the heavy met � l s  present i n  the t a i l i n g s  
w i l l  n e v e r  " b u rn o ut " .  T h e  l e a c ha b i l i ty o f  the ta i l i ngs has not been we l l  
e x am i nf>d . ha v i n g taken a ba c k seat to t h p  rad i a t i on concern s , yet t h i s  may we l l  
bp t he most S i g n i f i c a nt l ong t .. rm h a z a rd of t he t a i l i ng s .  The t a i l i ng s  h�ve 
subst a nt i a l  concent r a t i ons o f  many potent i a l l y  haza rdous p l em�nts and com pounds 
such  a s  a r s en i c . s e l en i ufTl .  C h rOOli um .  l ead 3nd a n t i fTlony to m .. n t i on only a fpw of 
the dozens present . As a g r a ph i c  ex�mpl e of t h i s  hHa rd . data col l pc ted 
bptwp .. n 1 'l1i7 and 1 9 7 1  s howed th�t wa ters d i s c ha rged froo t hp V i t ro ta i l  i ng s  h�d 
hexdva I pnt chromi urn l ev e l  s a s  h i  g h  a s  58 ppm ( t hat i s  1 1 60 t i mes hi  g h e r  than 
t h  .. Na t i on a l  I nt e r i m  P r i m a ry D r i n k i ng Watpr S t a n d a rd s ) . Th i s  h i g h  v a l up a l onp 
wou l d be s u f f i c i ent to c l a s s i fy t h i s  d i s c h a rg p  a s  a ha z a rdous wa ste st rpam . 
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Reg � rd i ng ha z a rdous w3ste s i t es , at t he pres �nt t i me t h e re a re a number of 
prob l �m areas wi t h i n  Sal t L�ke County be i ng i n vest i g ated by our o f f i c e  a n d  by 
S t ate and Fedp r a l  �genc i es because of t ox i c  cont�", i n a n t s . But non" of t h em 
have as wi d e  a d i v e r s i ty of or as h i g h  a total  concp.ntr�t i on of contam i n a n t s  a s  
i s  f o u n d  w i t h i n  the V i t ro t a i l i ng s .  S e v e r a l  of these s i tes m a y  requ i re 
Substan t i a l  correc t i v e  a c t i o n .  To l ea v e  such a huge concentrat i on of he�vy 
m"t a l s a nd other contam i n a n t s  permanen t l y  in any popu l a t i on center i s  not 
I ogi c� I .  [ There i s  no gua r�ntee t h a t  a c l ay l i n er of the typP. proposed i n  the OE I S  
has t he c�pa b i l i ty o f  ma i nt a i n i ng i ts i n tpg r i ty for � t housand p l us yea r s . 

9 . 4 A l t hough thpre a r e  theoret i c a l  argument s ,  t he r e  i s  no t r a c k  record fo r such a 
s y s t m .  Rec ent stud i es hav" i nd i catpd t h�t c l ay I i n ers are more pe rmeabl e 
a n d  subject to fa i l u r e  than  prev i o u s l y  thought . 

P�gP 45 of t he DE I S  m� kes a stat em�nt , rel ated to g roundwater contam i n � t i on 
wh i c h  i s  a l �rm i ng . 

" A l tern�t i v es 2 a n d  3 wou l d  not d i ffer i n  t h e i r r�d i o l og i c � l  and non
rad i o l og i c a l  impacts on g round- � nd surf�ce-wa t er qua l i ty.  E i thp.r 
a l tpr n at i v e  wou l d  meet thp EPA wate r  standard s .  I n  any case , the 
g round- a nd su r face-water syst�s i n v o l v ed do not conta i n  pot a b l e 
wat eo r . "  

T h i s statement i s  s i n p l y  not t r ue . Wi t h i n  on e - ha l f mi l p  o f  thp t� i l  i n g s  
t he re U P  c u r rent l y  4 1  wpl l s  l p ss t h a n  1 20 fef>t i n  dept h .  Sme o f  t hese a re 
much more s h a  I I  oW t h a t  120 feet �nd at I e�st h a l f of t hpse a r e  nown st rpam from 
t he p i l e  i n  rpl a t i on to t. hp MOV �l'1ent of '. he underg round ' qu i fe r s .  
Ad d i t l o n a l l y .  t h p r e  a re nany ot h � r  wel l s  i n  t h e  s�me a rea wh i c h a r �  de"p�r 
than 1 20 feet . Accord i ng to t hp. DE I S  i t s el f ,  one l oc a l  Mun i c i p , l i ty ,  So uth 

6 . 3 1  Sa l t  L , ke , i s  con s i d (' r i ng u s i ng a port i on of the deep wHer systeM under thp 
V i t ro s i t p a s  p a rt of i t s  wHer suppl y .  We l i vp. in a reg i on of t hp country 
where wa ter i s  very prec i o u s .  Our va l l py h a s  bpen i n h � b i t�d for on l y  D6 
Yfe a r s .  T h., t a i l i ng s  l i e  in t he g roundw,t.f>r system i n  t h e  heart of one of thp 
f�stest growi ng met ropo l i ta n  a r e a s  wi t h i n  the Un i t ed St ate s .  To l e , v e  the 
t a i l i ngs poten t i a l l y in  contact with  this  g roundwater systPm is  tot a l l y  
unaccepta b l e .  

I n  several  p l a c e s  the OE I S  refers t o  t h e  forthcom i ng groundwa t e r  study 
wh i ch is to address and re so l ve sm� of t he i s sues rel ated to g roundwater j u st 
d i sc u s sed . The t i m i ng of t h i s  study borders on the r i d i c u l ous . The study i s  
t o  a n swer v i t a l  quest i ons such a s  what wou l d  h a ppen to t he stabi l i zed t a i l i ng s  
i f  t h e  upwa rd hydr a u l i c  g r a d i e n t  w p r e  to b e  rever sed . O u r  understand i n g i s  
t hat t h i s  groundwat�r study st a rted i n  m i d - Ma rch of t h i s ye,r and that i t  wi l l  
bp compl eted wi t h i  n 6 to 1 0  week s .  I n  rev i "wi n g  t h i  s proposed study we have 

6 . 1 1  s poken w i t h  a number of hydrol ogy exp� r t s .  T he unwa v e r i ng consensus i s  t h , t  
whi l e  t h e  data to b e  gathered wi l l  b e  i n terest i ng ,  i t  i s  f a r  t o o  b r i e f  a study 
to p rov i de the necessary data needpd on seasonal  or c y c l  i c  c ha nges w i t h i n  t he 
underg round a qu i fers . A l so the current short term study i s  bp i ng conduc ted 
d u r i ng a t i mp when t he soi l is more s a t u r a t ed t hat it h�s been for Many years . 
In l i g ht of th i s  we must won der i f  thp hydrol ogy study i s  not h i ng more than  a 
" h a n d- a l d " attempt to pa c i fy till' l oc a l  c i t i zenry whi l f>  cont i n u i ng upon a pre
set course . 

1 6 . 1 
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Con s i dp.ri ng the a l ternat i v es for remp.d i a l  a c t i on i t  i s  v i t a l  to reml'fllbpr 
t h� p h i l osophy t hat C o ng ress fol l owed i n  pa s s i ng t h e  l eg i s l a t i on for ta i l  i ng s  
remed i a l  ac t i on .  The Congress i on a l  Report accomp�ny i n g  P . L .  95-604 expressed 
the v i ew t hat the methods u sed for reM�d i a l ac t i on cou l d  not be e f f ec t i v� for 
o n l y  a short pe r i od of t i m e .  Quot i ng from the report : 

" The cOlml i ttee bpl i eves t hat the uran i um m i l l  t a i l i ng s  s ho u l d  be 
t reated • • •  i n  a c c ordance wi t h  the substant i a l  h a z a r d  t h ey wi l l  
present un t i l  l ong a ft er ex i st i ng i n s t i t u t i on s  can b" expected to 
1 a st in t h e i  r present form s , "  and , " The COMm i ttee does n ot wa n t  to 
v i s i t  t h i s  prob l em  aga i n  wi t h  addi t i on a l  � i d .  T he remed i a l  a c t i on 
must be done r i g ht t h e  f i rst t i me . "  ( H . R .  Re p .  No . 1480 , 95t h Cong . ,  
2 nd S�ss • .  Pt . I .  p .  1 7 .  and Pt . I I ,  p .  40 � 1 971l ' ) .  

Even under t h e  most fa v o ra b l e  con d i t i on s  of hyd r a u l  i c  grad i ent a n d  l i ne r  
i n t eg r i ty con t i n ued � c t i ve s u rv e i l l a nce and mon i to r i ng of t h e  p i l e  wi l l  h a v e  
to cont i n ue i nd pf i n i tp l y  i f  i t  i s  l e ft i n  t h "  hea rt of t h e  Sa l t  L a ke Va l l ey .  
I f  t h e  p i l e  does d ev p l op l ea k age prob l !'l1ls yp.a rs f r m  now , what prob l ems wi l l  
t h i s  pose our decendent s ,  a n d  who wou l d  p�y for the remed i a l  work? 

Thf>re is a n  a d d i t i on a l  reason we a re conc"rned w i t h  t he stabi l i z a t i on i n  
p I  acp concept a s  presented i n  the OE i S .  A g reat dea l of t i me and effort went 
i nto studyi ng a l t e rn a t i ve d i s posal  s i tes , to i n s u re t h a t  onp hav i ng t hp proper 
conf i g u rat i on of groun dlla t e r , l ong term sta b i l i ty ,  and ot her f a v o ra b l p 
pa ramet prs was s e l f>cted . It t h"rpfore a ppears to US t hat [lOE i s  fol l owi ng a 
doub l e  standard i n  propo s i ng l on g  term st a b i l i za t i on i n  pl ace at the V i t ro 
s i te ,  The South C l i ve s i tp. was very c a rpful l y  sel ected . as an a l ternate 
d i spnsal  s i t e .  a f t e r  rev i ewi ng nany a rea s .  Wou l d  t h e  V i t ro s i t e  be con s i dered 
for l ong t e nn s t � b i l i z a t i on . if t h" t .a i l i ng s  d i d  not now res i de at that 
l oc at i on ?  Of course not , s i nc e  t h e  V i t ro si t e  f a i l s  to me�t the ri g i d  
s .. l ec t i on c r i t e r i a a s  a n  a l te rn a t i ve d i s po s a l  s i t f> .  W e  c u r r e n t l y  d o  not have a 
h a z a rdous materi a l s  l a n d f i l l  lIi t h i n t h e  count.y . n o r  a re there p l a n s  or a d e s i re 
to dev p l op onp. . If we were spp k i ng to dev e lop a h u a rdous l a n M i l l  s i te we 
cprt a i n l y  wou l d  not pl ace i f. i n  thp m i d d l e  of a popul at"rl a rea . We wou l d  not 
p l ac," it in an a rea of lJ i g h  g roundwa t e r .  Wpre t hp V i t ro ta i l i ng s  not now 
t he re , i t  i s  dou b t f u l  t h a t  we cou l d put compa r a b l y  contam i na ted haza rdous wa ste 
at t h�t s i te no m�tter how bad l y  we wanted to . Yet DOE is t e l l i ng U S  i n  t he i r 
DE i S  that the V i t r n  si t e  i s  a f i ne and accept a b l e  l oc , t i on for l ong term 
s t d b i l i z a t i on .  To l p�ve t he ta i l  i ngs t h p re , a s  a f i n a l  S P c u r e  rf>st i ng p l a c e  
f l i e s  i n  t h "  face of the Cong re s s i o n a l  i ntent be h i nd the Act , a s  wel l a s  
ra i l i ng a g a i n st common sense . 

We have been tol d repeated l y  t h a t  DOE ha s not mad e  a fi n a l  se l f>c t i on ,  but 
t nat i s  i s  cons i de r i ng A l t erna t i v es 2 a n d  3 in a n  open mi nded f a S h i on , not on 
the b a s i s of econom i c s  a l onp . Yet DOE ' s d i rec t i on i s  to pp rform rpmed i � l  
ac t i on , c on s i stent w i t h  EPA stand a rd s .  i n  t he most cost e f f ec t i v e  ma nner . 
Thei r ent i re budgpt for remp.d i a l  a c t i ons n , t i onwi de . at a l l ta i l i n g s  s i tes ( not 
j u st V i t ro ) i n  1 9B] i s  approx i ma t e l y  20 m i l l i on do l l a r s  and i n  1 9f14 . i f  t hp i r 
ful l appro pr i at i on request i s  granted , 27 mi l l i on dol l a r s .  Con s i d e r i n g  the 
proj ected 6 1  m i l l i on d o l l a r cost of mov i ng t he t� i l i ng s  to the South C l i ve 
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20 . 7  a l on e .  The i r  budget has obv i o u s l y  n o t  been b u i l t  to ac comodate t h i s .  I n  

lS i te .  a fter df'd u c t i ng the S t a te ' s 100;: s h a rf' . DOE wou l d  be l e ft wi t h  a n  � n n u a l  
3 y e � r  average pri ce t a g  o f  appro x i ma t e l y  1 8 . 3  mi l l i on d o l  l a r s  f o r  V i t ro 

9. 5 

1 i g ht of t h i  s fact , we h� v e  to a s sume that DOE i s  under a great deal  of 
pre s s u re to propose a nd a ccept t he sta b i l z a t i on i n  p l ace a l tern a t i v e short o f  
a " f a t a l  fl aw" wh i c h m a y  be detected i n  t.he stabi l i za t i on i n  p l a c e  proposa l . 

By way of sumary and concl u s i on .  i t  i s  our bel i ef that the proposed p l , n  
to l ea v e  t h e  t a i l i n g s  i n  p l a c e  i s  conc l u s i v e l y  � n d  ul t i mat e l y  " fat a l l y  
f l a wed" for a number o f  reasons . The t a i l i ng s  p i l e  i s  l oc a t ed wi t h i n  t he 
g roundwater system i n  the heart of one of the fastest g rowi n g  metropol i t a n  
� r e a s  of t he Un i t "d S t a t e s .  Our v a l l ey h a s  been i n habi ted f o r  o n l y  1 36 years , 
a n d  wi 1 1  undoubt ed l y  expe r i ence g reat g rowt h a n d  change i n  the com i n g yea r s .  
I n  order f o r  t he sta b i l i z a t i on i n  p l ace concept t o  work successfu l l y ,  
sta b l e  hydrogeo l og i c  cond i t i on s  must ex i st i n  the v a l l ey ,  i n c l ud i n g the present 
upwa rd mobi I i ty of t he under-g round a qu i fer . for a pe r i od o f  t i me excepd i ng up 
to 50 genera t i on s . F i fty gener� t i o n s - - t h a t '  s an awf u l l y  l ong t i me .  [Addi t i on a l l y  there i s  no g u a rantee t hat the c l �y l i n er o r  s l urry wa l l  ( o r 

9. l e s s )  con t a i nment systems proposed wi l l  l a st that l ong . A l t hough there are 
t hE'oret i c a l  a rg umen t s ., t h e re i s  no proven track record for such systP.l1ls . A s  
prev i ou s l y  i nd i c ated . r e c e n t  stud i e s have proven that c l ay l i n e r s  a r e  more 
peno .. a b l e  �nd s u bj ect to f� i l u re t han pr .. v i o u s l y  t houg ht . And a l l the whi l e  
t he potent i a l rad i a t i on ha z a r d  and t h e  h a z a r d  o f  heavy met a l  po i so n i ng of our 
water sy s tem wi l l  c on t i n ue .  If a nd when l ea k age , o r  other prob l PfTls do 
d ev e l op i n  the future . a s  t hey we l l  may , wh at costs and soc i a l  probl ems wi l l  be 
i nc u rred by rPfTled i a l a c t i on s  at t h i s  f u t u re t i me" And who wi l l  pay? Wou l d  
the V i t ro s i t e  be chosen a s  a fi n � l  d i spo s a l  si t e  i f  i t  were not a l ready 
t h!' re� C e r t a i n l y  n o�e v i goro u s l y  obj ect to the federal f i x a t i on on cost 
whi c h  has fo rced DOE not on l y  to propose but attempt to s e l l US a n  i n adequate 
and s hort - s i g �ted sol u t i on .  

The u r a n i um e x t r act"d at the ol d V i t ro S i t e was done fo r the s a k e  of 
n a t i on a l  defpnse , for t he good of a l l  t he c i t i zens i n  t he U n i ted S t a t es . I t  i s  
� feder a l l y  f o u l ed nest i n  the heart of our c i ty wh i c h  both shou l d  a n d  must oot 
be a cont i n u i ng b u rden to t he res i dent.s  o f  So l t  Lake County. The onl y 
pe rmanent , adequa t e , sure and accept a b l e  so l ut i on to the probl em l i es i n  
rc"ov d l  o f  t he t � i l i ng s .  To d o  anyt h i ng l e ss i s  to l eave o u r  decendents a 
poten t i a l l y  te r r i b l e  l egacy . 
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United States Department of the Interior 
OFFICE OF THE SECRETARY 

WASHINGTON, D.C. 20240 

ER 83/241 

James A.  Morley, Project Manager 
Uranium M ill Tailings Project Office 
Department of Energy 
P.O. Box 5400 
Albuquerque, New Mexico 87115 

Dear Mr. Mcrley: 

��R S \\lS3 I·" .}(Ir / 1 ' "  

i! l: A I  h 1 

We have reviewed the draft environmental impact statement for Remedial Actions at the 
Former Vitro Chemical Company Site at South Salt Lake, Salt Lake County, Utah. The 
analysis indicates (p. C-13) that while reprocessing the tailings could recover 508,239 Ibs 
of U308, 2 ,160,070 Ibs of V 205' and 283,753 Ibs of Mo, having an estimated gross value in 
excess of $20 million, this would not be economical. We believe that the option of 
reprocessing this material should receive further examination before the opportunity to 
recover these mineral resources is foregone. 

The preli minary stUdies were based on reprocessing of the tailings at a new process plant, 
using a heap-leaching process and we agree that this would not be economically feasible 
at today's prices. A similar alternative, however, involving reprocessing and disposal of 
the tailings at an existing uranium recovery plant (mill), apparently has not been 
considered. Although the cost to transport the tailings would be high, recovery of sa.lB.ble 
products at an existing plant, disposal of the tailings at a licensed facility, and the lack 
of costs for tailings disposal at the South Clive or Vitro sites might make this a feasible 
al ternative. 

Still another alternative that should be considered is burying the Vitro tailings below 
mine waste dumps generated by Kennecott Copper Corporation at their existing Bingham 
Canyon operation. These dumps already contain low concentrations of uranium which 
Kennecott has attempted to recover during ongoing, standard copper recovery 
operations. Economic and environmental advantages offered include: 

(I) The Bingham Canyon leach dump area is close to the existing Vitro site, yet 
removed from population centers of the Salt Lake valley. 

(2) The Vitro tailings could be effectively covered by large volumes of waste rock 
generated by ex.isting operations at the Bingham Canyon mine. 

(3) Potential recovery of residual uranium values could be incorporated into the 
existing copper cementation circuitry. Capital cost expenditures associated 
with recovering uranium and vanadium at a new plant site would be saved. 
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James A. Morley, Project Manager 2 

(4) An existing waste site would be utilized, which probably would be at least as 
favorable environmentally as previous considerations (sec. 3.2.5.3) to dispose 
of the tailings by utilizing them in public construction projects, such as 
highway exchanges or airport runway extensions. 

(5) P ublic goodwill would be gained by a private company in aiding the community 
to solve a long-standing problem .  

Obviously, processing the tailings through either an existing uranium mill or a copper 
facility such as Kennecott's would require negotiations with and acceptance by the 
private operator. We do believe these alternatives are worth further examination before 
a final decision on remedial action is m ade. Moreover, we believe that these types of 
alternatives also should be considered during the course of studies for remedial action on 
uranium mill tailings at other sites designated under P.L. 95-604. 
Specific comments are enclosed. 

Enclosure 

Sincerely, 

�� �'l�(L,y/ At1e�an�,
/ �:ector 

Environm ental Project Review 
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SPECIFIC COMMENTS 

1 6 . 1 

Page 8, Part 1.2.2 - This paragraph states that the Nuclear Regulatory Comm ission (NRC) 
will issue a license for the long-term maintenance and monitoring at the Vitro site 
(Alternative 2). Perhaps it would be appropriate that the statement include a specific 
commitment to develop a program to monitor the ground water, all seeps from the 
confinement area, and surface waters. This is very important and should not be left up 
to the NRC license process. The statement should also include commitments to provide 
security for the site as well as a program for proper maintenance of the confinement 
area. 

6f Page 73, Part 4.6.2 - The statement indicates all the test wells at the Vitro site contain 
pollutants that violated the Environm ental Protection Agency's safe drinking water 
standards. The statement also indicates that there are 121 domestic wells within 0.5 
miles from the Vitro site. The statement did not indicate if the tailings contaminated 
any of these wells. If there is a pollution problem with any of these wells, removal would 
seem to be the w isest choice to make on the final disposal of the Vitro tailings. These 
wells should be tested and monitored for pollutants from the tailings. 

6 . 2  Page 103, Part 5.1.1, 4th Paragraph - This paragraph states " ... there is no evidence that 
the potable water drawn from deeper ground-water system under the Vitro site has been 
contaminated by tailings-derived materials." On page 72 (Part 4.6.2, 4th full paragraph), 
however, it states that some deep test wells contain gross alpha, radium - 226, and 
radium - 228. If these pollutants did not come from the tailings, what was the source? 

Page ll8, last paragraph - The long-term benefits of Alternative 2, stabilization-in-place, 
are m entioned but not those of Alternative 3, removal to South Clive. Apparently the 
stated benefits are only in relation to the No-Action Alternative. The long-term benefits 
of removal at the Vitro site would be greater than those of Alternative 2 since the 
potential of eroding the tailings in extreme floods would be eliminated. �he suggestion that a liner may not be worthwhile at the South Clive site seems to be 
borne out by the very poor quality of the underlying ground water (tables D-ll, D-12). 

6 . 2  However, we believe that the concept that stabilization at the Vitro site m ight also be 
accomplished without a liner needs more extensive analysis. One of the deep Vitro wells I is being considered for USe as part of a public wa ter-supply system (p. 73) and long-term 
withdrawals may locally reverse the present upward hydraulic gradient. The statement 
should analyze the potential for migration of pollutants already noted in the shallow 
ground water and of those which may continue to seep from the onsite tailings pile-both 

Uith and without a liner (tables D-5, D-6; p. 12). Physical-chemical properties of the 
soils that would underlie the Vitro site tailings and of any liner materials that might be 
considered should be induded in the statem ent. 



----------------------- -
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1 86 0  L I N C O L N  ST R E ET 
D E N V E R . COLO R A D O  80295-0699 

Mr. J ames A.  Mor l ey, Project Manager 
Uran i um Mi l l  T a i l i ngs Remed i al Act i on P roject 
U . S .  Department of Energy 
5301 Central Avenue, N . E . ,  Su i te 1700 
A l buquerque , New Mexi co 87108 

Dear Mr. Mor l ey: 

Pi . I ", :  
i)nr' I H ' f ; 1 :  

2 5  M h  

I n  f u l f i l lment o f  our respons i b i l i t i es under Section 309 o f  the C l ean A i r  
Act I a m  enc l os i ng the comments by the Reg i on V I I I  Office of the E nv i ronmental 
Protecti on Agency on the Draft E n v i ronmenta l  Impact Statement ( DE I S )  for 
Remed i a l  Acti ons at the F ormer V i tro C hemi cal Company S i te ,  South S a l t  Lake , 
Sa lt  L ake  County, Utah ( DOE /E IS-0099D ) .  

Accord i ng to the standard rat i ng system we wou l d  rate th is  DEIS as .ER-3, 
mean i ng that we have reservati ons concern i ng some aspects of the proposed 
study due to i nadequate assessment of economi c  and certa i n  env i ronmenta l 
impacts . Spec i f i c  comments or correcti ons are attached . I n  genera l ,  however, 
there are severa l s i gn i f i cant poi nts wh ich may be cause for concern and wh ich 
shou l d  be deve l oped more compl ete ly in the f i nal  statement. These are the 
impacts on the Central  V a l l ey Water Rec l amat i on Fac i l i ty, the potenti a l  
impacts of the act i on o n  groundwater a t  the V i tro s i te ,  and the o ften 
amb i guou s or equ i voc a l  deta i l s  of the vari ou s  a l ternat i ves . Rec a l l i ng that 
th is  s ite prov i ded much of the impetus for passage of the Uran i um Mi l l  
Ta i l i ngs R ad i at i on Contro l Act o f  1978 , i t  i s  surpri s i ng how many areas o f  the 
studi es are sti l l  i ncomp 1 ete. 

As you k now , EPA Reg ion V I I I  has had an i nvolvement with the water 
qua l i ty needs of Sa l t  L ake County wh i ch has para l l e l ed the v ar i ous  
rad i o l og i ca l  i nvesti gat i ons at  the  V i tro s i te back to  1970, and  even before . 
T he p l ans l ead i ng to the dec i si on to construct a reg i onal wastewater treatment 
hc i l i  ty were not drawn i n  haste and i nvo 1ved the study and concurrence of a 
l arge number of mun i c i pa l i t i es and state agenc i es .  Popu l at i on  growth a l ong  
the  Wasatch Front has  stra i ned the  mun i c ipa l  f ac i l it i es and  led to  ser i ous 
water po l l ut ion problems. F urther del ays and uncerta i nt i es i n  the expan s i on 
of the Centra l  Va l l ey f ac i l i t y  wi l l  on ly  serve to exacerbate the prob l em. The 

s tab i 1 i z at i on- i n-p1 ace a l ternati ve ,  as conceptua l ly presented, may hamper 
current p l ant expans i on to a capac i t y  of 50 mi l l i on ga l l ons per day ( mgd ) ,  
and make i t  d i ffi c u l t  to expand t o  100 mgd w i thout further l and acqu i s i t i on 
wh ich i s  itse l f  of quest i onab l e  feas i bi l ity.  The cost of the p l ant expans ion 
as present ly concei ved is estimated between 80 mi l l i on and 100 m i l l ion 
do l l ars . The economi c i mpact of stabi l i zation i n  p l ace was g i ven very 
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s uperfi c i a l  treatment, and the impact on the p l ant construc t i on not stated at 
a 1 1 .  These important impacts requ ire greater cons i derat i on ,  as it  appears 
that stab i l i z ation i n  pl ace may pose an economic and envi ronmental burden on 
the peopl e  of Sa lt  L ake  County in the form of h i gher dr i nk i ng water and waste 
water treatment costs and/or degraded water qua l ity. Futhermore, f or a pub l i c  
works  project o f  th is  magn it ude , the EPA construct i on grants system wou l d  
conduct a val ue engi neer i ng ana l ys i s  o f  the project t o  i dent i fy the most cost 
effecti ve a lternati ves and procedures to aCh i eve a g i ven set of goa l s .  We 
wou l d  commend th is  approach to your attent ion as we l l .  

The potenti a l for contami nati on o f  groundwater at the V i tro s i te has been 
a l ong term concern as we l l ,  and, as noted i n  the D E I S  ( page 23 ) , there i s  
i n adequate i nformat i on upon wh ich to project a n  impac t .  I t  i s  certa i n l y  c l ear 
that S a l t  L ake County i n  genera l  wi l l  conti nue to grow at a rap i d  rate in the 
next decade or more , wh i ch wi l l  make add it i onal demands on l and and water 
resources . It is very l i ke l y  that groundwater wi l l  be ut i l i zed more heav i l y  
i n  the future than i t  i s  today , a s  wi t nessed b y  the propos a l  to use a V i t ro 
s i te we l l  i n  the commun i ty water supply system. Many pri vate we l l s  i n  
proximate l y  to the s i te are a lready draw i ng water from both the deep and 
s ha l l ow aqu i fers for domestic  use .  Add i ti ona l  i nformati on on th i s  important 
issue shou 1 d be made ava il ab 1 e as part of the NEPA process so i t  may be 
s ubject to the s ame cr i t i cal  rev i ew as the rest of the proposal .  We 
understand that you are deve lop ing this  i nformat i on and we fee l  its i nc l us i on 
i n  the f i na l  E I S  i s  most important. The i ntegr ity of th i s  groundwater data i s  
a lso important , and we urge you t o  consi der the EPA Qua l i ty Assurance 

u i de 1 i nes for a l l  samp l i ng and analyses . 

We are aware of the problems of trying to prov i de f i na l  d i s posa l  of t h i s  
l arge vol ume of hazardous waste a t  e i ther s i te noted i n  Al ternati ves 2 or 3 .  
Th is materi a l ,  even i f  i t  were not ura n i um mi l l  ta i l i ngs ,  wou l d  b e  c l ass i f i ed 
as hazardous waste based on the extrac t i on procedure ( E P )  test and the meta l s  
content . The EPA standards state,  "Judgements on the pos s i b l e  need for 
remed i a l  or protecti ve acti ons for groundwater aqu i fers shou l d  be gui ded by 
re l evant cons i derat i ons descr i bed in EPA ' s hazardous waste management system 
( 47 FR 32274, Ju ly  26 , 1982 ) and by rel e vant State and Federal Water Qua l i ty 
Criteri a for anti c i pated or exi sti ng uses of water over the term of the 
stab i l i zation .  The dec i s i on on whether to i nst itute remed i a l  ac t i on ,  what 
s pec i f i c  act i on to take, and to what l evels  an aqu i fer shou l d  be protected or 
restored shou l d  be made on a case-by-case bas is  tak i ng i nto account such 
f actors as technical  feas i b i l ity of improv i ng the aqu i fer in its hydrogeologic  
sett i n g ,  the cost of app l i c ab l e  restorat i ve or  protec t i ve programs, the 
present and future val ue of the aqu i fer as a water resource,  the av a i l ab i l i ty 
of a l ternati ve water supp l i es ,  and the degree to wh i ch human exposure i s  
l i ke ly  t o  oc cur " .  I t  does not appear that the prov i s i ons o f  these standards 
h ave been adequate l y  addressed by the D E I S  as they spec i f i c a l l y  appl y  to the V i tro s i te and the conceptual  des i gn for A l ternat i ve 2 .  
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There i s  a tone of uncertai nty i n  the propos a l s  wh i ch makes eval u at i on 

d i ff i c u l t  for both Al ternat i ves 2 and 3. For examp l e ,  you note that a c l ay 

l i ner "may be requ i red" at e i ther the V i tro s i te or the South C l i ve s i te .  

W i l l  t h i s  determi nat i on be made before the F E l S  i s  i ssued? S i nc e  t h e  f i na l  

d i sposal / stab i l i z a t i on standards have been i ssued b y  EPA, many of these 

jJnc ert a i n t i es shou l d  have been reso l ved by DOE pr i or to pub l i cat i on of th i s  

DE I S .  Another questi on ra i sed b y  A l ternat i ve 2 i s  t h e  questi on o f  soi l 

stab i l i ty at the V i tro s i t e .  Construct i on at the wastewater treatment p l ant 

h as nece s s i t ated pre 1 0ad i ng of bu i l d i ng s i tes i n  order to ach i eve the requ i red 

ground stab i l i t y ,  and it seems reasonab l e  that th i s  wou l d  have to be done for 

the stab i l i z ed p i l e  as wel l .  The effect of t h i s  huge mass on nearby bu i l d i ngs 

or roads is h i nted at but never adequate l y  exp l a i ned . Present construc t i on 

acti v i t i e s on the treatment p l ant have a l so demonstrated the need for constant 

dewate r i n g ,  another uncertainty noted in the conceptual des i gn .  

W e  thank you for the opportun i t y  t o  comnent on th i s  Draft Envi ronmental 

Impact Statement .  If you have any questi ons on any p o i nts of our rev i ew ,  

p l ease don ' t  hes i t ate t o  contact Mr . John Gi edt o f  our R ad i at i on Programs 

Off i c e  at FTS 327-6008. 

S i ncere l y  yours , 

i=,/';h?-'-
Regi onal Admi n i strator 

Att achment 
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Spec i f i c  Comments by EPA R eg i on V I I I  on the Draft Env i ronmenta l Impact 
Statement on Remed i a l Ac ti ons at the Former V i tro Chemi cal  Company S i te • • •  

p .  10 The maximum s e i sm i c  acc e l erat i on esti mated for both the V i tro 
s i te and the South C l i ve s i te is 0.2g .  S i nce the V i tro s i te is so much 
c l oser to an ac ti ve f au l t ,  this appears unreasonab l e .  F uth ermore the 
se i smi c potenti a l  is g i ven a very cur sory treatment f or such an 
important i s sue . 

p. 11 It is noted that the need for c l ay l i ners has not been 
demonstrated, yet e l sewhere it is noted that ava i l ab l e  informat i on on 
the groundwater s i t uat i on ( p . 2 3 )  is i ncomp l et e .  The dec i s i on on c l ay 
l i ners seems premature . 

p. 22 paragraph 5, l i ne 1 " affect" shou l d  be " affects" 

p. 22-23 We assume the f i na l  EIS wi l l  i nc l ude data from the stud i es 
descr i bed i n  part 3 . 1 . 4 .  We strong l y  reconrnend that DOE coord i nate i t s  
hydro l og i ca l  stud i es w i th s i mi l ar stud i es b y  S a l t  L ake County and USGS 
wh i ch are a l ready in progress , as one of the i r  samp l i ng \OIe l l s  is l oc ated 
just west of the V i tro s i te .  Any hydrol ogic stud i es shou l d  be done over 
a monitori ng peri od suff i c i ent l y  l ong to determine seasona l f l uctuat i ons . 

p .  30 The construc t i on impacts of Al ternati ve 2 with the c l ay l i ner 
appear to exceed the impacts of other a l ternati ves in terms of traff i c  
and resu l tant acc i dent s .  Th i s  deserves add i t i onal attenti on . 

p .  33 Any vegetat i on chosen for the stab i l i zed p i l e  shou l d  be se l ected 
with care so that the i ntegr ity of the cover materi a l  is not breached by 
deep-rooted p l ants . There are adapted grasses and forbs wh i ch may be 
usef u l  in th i s  regard to form a permanent sod . The mater i a l coveri ng 
the c l ay cap shou l d  be of s uff i c i ent th i ck ness that a saturated z one 
does not form above the c l ay ,  creati ng a zone whi ch \OIi 1 1  encourage 
deep-rooted spec i e s .  Deep-rooted vegeta t i on can a l so encourage 
burrowi ng rodent s .  To ma i nta i n  a heal thy p l ant conrnun ity, it s hou l d be 
cropped or gra z ed per i od i c a l l 'y .  Temporary runoff and se d iment control 
measures may be needed for up to three years before adequate p l ant cover 
is estab l i shed . 

p .  45 I t  i s  f l at l y  stated that e i ther A l ternat i ve 2 or 3 wou l d  meet the 
EPA water standards w i t hout any further expl anat i o n .  I t  is further 
stated that the ground water systems i nvo 1 ved do not conta i n  potab 1 e 
water, yet an on- s i te we l l  has been proposed f or mun i c i p al use and there 
are a number of domest i c  we l l s  w i t h i n  a h a l f -mi l e  of the s i t e .  T h i s  
shoul d be c l ar i f i ed .  

p .  48 "Dave F i nerfroc k "  shou l d  b e  "Dane F i nerfrock " 
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p. 71  Part 4 . 6 . 2  references a we l l  " abandoned and c apped in the ear ly 
1960 ' s . "  I f  the st atement i s  l Hera l l y  true,  the we l l  shou l d  be 
proper l y  p l ugged to remove the potent i al for vert i c a l  cross
contami n at i on i n  the future .  The other we l l s  wh i ch are not u sed s hou l d  
a l s o  b e  .checked i f  Al ternati ve 2 i s  chosen . 

p .  72-73 Some deep we l l s  are noted to conta i n  h i gh l eve l s  of gross 
a l pha  rad ioacti v ity, 226- and 228-R a ,  and U308 . What is the source 
of tile contami n ati on? Are contami nants present upgrad i ent as we l l  as 
downgrad i ent? 

p.  80 OONL found "no contami nat i on in Jordan R i ver sed iments , "  but 
there were studi es by Dr. Robert Pend l eton trac i ng contami nati on for 
some d i stance down the r i ver in years pas t .  Can you expl a i n  th is?  Al so 
ORNL f ound the h i gllest 226-Ra l eve l on- s i te to be 560 pC i /g ,  wh i ch seems 
low compared to va 1 ues measured by others .  The exposure rate on the 
p i l e  itse l f  a l so seems l ow compared to past EPA meas urement s .  

p .  106 OO E  states that the f actors used f o r  the l ung c ancer i nc idence 
from radon daughter exposures overest imate the r i s k .  EPA does not agree 
but rather contends the est imates u sed by OOE f a l l  i n  the low to mid  
range of those by many group s .  BE IR  I I I  states that for h i gh L ET 
rad i at i ons , the l i near hypothes i s  i s  less  l i kely to l ead to 
overestimates of r i sk ,  and may i n  f act l ead to underestimates.  ( See 
EPA ' s comments on the Canonsburg OE IS  r i s k  estimates . )  We a l so  d i s agree 
( p .  107 )  that " a l l  doses and hea l th effects woul d  occur w ith i n  10 
k i l ometers of the V itro s i t e " .  Wh i l e  i t  is true that the radon from the 
p i l e  d imi n i shes rap i d l y  wHh d i stance from the p i l e ,  the effect of that 
radon on the l arge popu l at i on beyond the arb itrary 10 km d i stance can 
and s hou l d  be assessed s i nce even a sma l l  i ncremental dose to a l arge 
popu l at i on wi l l  produce a def i nite popu l at i on dose . 

S i nce the BE IR I I I  gamma r i sk estimates are based on mi s i nterpretati ons 
of Japanese exposure data ( wh i ch are now be i ng reassessed ) ,  we recommend 
that unti l new r i sk f ac tors are devel oped , BUR I or other sources for 
gamma r i s k  coeff i c i ents shou l d  be used .  

p .  1 10 Tabl e 5 .3  i s  very confusi ng, mi x i ng backgrounds and  the  l imits  
from the EPA standards trans 1 ated to  dose . F urthermore it  appears that 
the proposed , not the f i na l , standards were used for i nference. 

p. 119 The pos s i b i l i t y  for the revers a l  of the present upward 
groundwater f l ow is menti oned , but it i s  s imp l y  stated that the effects  
are unknown . C an ' t  th i s  be mode l ed to obta i n  some tentati ve conc l u s i ons?  

p .  1 28 The poss i b i l ity  of restri c t i ons on  the p l acement of  bu i l d i ng 
foundat i ons near the stab i l i zed mound i s  ra i sed . P l ease exp l a i n  the 
reason for th i s  and i ts poten t i a l  effect on the CVWRF expans i on p l ans . 

p .  129 The l os s  i n  l ease i ncome to the Central  V a l l ey board from the 
l and wh i ch wou l d  be occup i ed by the stab i l i zed p i l e  cou l d  represent a 
s ubstanti a 1 economic impact when p rojected over the years the p i  1 e wi 1 1  
be there , yet th i s  f actor i s  hardly menti oned . 
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p. A-24 The treatment of contami nant mobi l i t y  seems undu ly superf i c i al , 
s i nce it i s  l i ke l y  th at ac i d i c ,  neutral , and bas i c  env i ronments can  a l l  
ex ist  depend i ng o n  where i n  the system the contami nants mi ght be. 

p. A-32 S i nce the s l urry wa l l  depends heav i l y  on the mai ntenace of an 
upward groundwater f l ow  grad i ent for conta i nment , the cons i derat i on of 
t h i s  opt i on shou l d  i nc l ude a carefu l  rev i ew of the potent i al f or f l ow 
reversal  i n  the next 200-1000 years .  

p .  0-8  to 17 T ab l es 0-4 to  0-6 show d i fferences between we l l s  s amp l ed 
at 15-40 feet depth and those at greater than 85 feet depth . Arsen i c ,  
boron , i ron ,  magnesi um,  manganese, sod i um ,  stront i um,  uran i um,  gross 
a l pha  and beta ,  thor i um,  lead, & pol on i um are present in el evated 
concentrati ons i n  the sh a l l ower wel l s .  It sho u l d  be determi ned if they 
are from the p i l e  and i f  a p l ume c an be def i ned , as s uggested on page 
122,  before dec i d i ng what the i mpact i s  on groundwater. 

p. E-6 to 10 The projected growth for S a l t  L ake  County and the 
deve l opment of i ndustr i a l  l and i n  South S a l t  L ake  by the year 2000 wou l d  
seem t o  make the econom i c  cost of l �nd wit hdrawa l f a i r ly h i gh to the 
mun i c i pa l  i ty.  

p .  F-11  "Pb-201" shou l d  be "Pb-210" 

p. F - 14 I n  common phys ics and chemi stry parl ance, " standard temperat ure" is DoC ,  not 700F .  

p .  F-19  t o  the end : Presumab l y  the rest of the monitori ng data from the 
TlO ' s, etc . wi l l  be presented i n  the f i nal  E I S .  

p .  F-41  " 100 mOO shou l d  b e  " 100 um" 
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RESOLUTION 
83 - 1 1  

A RESOLUTION OBJECTING TO DU MP I NG CONTAMINATED 
VI TRO TAI L I NG I N  TOOELE COUNTY , UTAH 

WHEREAS , the Fed e r a l  Gove rnme n t  through t h e  De p a r tment o f  

E ne rgy i s  cons i de r i ng reloca t i ng t h e  u r a n i um t a i l i ng s  f rom . th e  

v i tro p l a n t  located a t  3 30 0  Sou t h  3 0 0  Wes t ,  Sa l t  Lake C i ty ,  to 

C l ive , U t a h , a loca t i on in Tooele C o u n ty : a nd ,  

WHEREAS , the c i t i z e n s of t h e  C i ty o f  Tooe l e  do not f a vor 

s a i d  r e l o c a t ion of these t a i l i ng s  and f u r t h e r  recog n i z e  t h e  

s e r i ou s  e conom i c ,  envi ronme n t a l  a n d  p hy s i ca l  h a rm wh i ch o u r  C i ty 

and Cou nty m a y  exper i e nce f rom th i s  re loca t i on a nd repos i tory o f  

th i s  l ow l e v e l  r a d i o a c t i v e  w a s t e : a n d , 

WH E REAS , by becom i ng t h e  repos i tory for th i s  nu c le a r  w a s te , 

Tooe l e  C o u n t y  w i l l ,  to a g re a t  e x te n t , be l i m i te d  a n d  proh i b i te d  

f rom t h e  f u t u re u s e  of these remote l an d s  f or other t a x a b l e  

ope r a t i o n s , such as , bu t not l im i te d  t o ,  c h e m i c a l  p l a n ts : a n d , 

WHEREAS , Th e Ci t i z ens of Tooe l e  C i ty deem i t  to be i n  th e i r  

b e s t  i n t e r e s t  to m i n i m i z e  th i s  e conom i c  i mpac t :  a n d , 

WHEREAS , i n  an a t t empt to mi n i m i z e t h e  negat i ve econom i c  

impa c t  wh i c h  s h a l l  res u l t  f r om t h e s e  t a i l i n g s  b e i ng re l o c a ted 

a nd r e d e pos i t ed in Tooe l e  County , and to i n crease the empl oyme n t  

r a t e  w i th i n  o u r  Cou n ty . 

N OW ,  THEREFORE , BE I T  RESOLVED by th e C i ty Counc i l  of t h e  

C i ty o f  Tooe l e ,  as f o l l ow s : That t h e  fol l ow i ng m i n i mum 

r e q u i reme n t s  a nd cond i t ions s h a l l  be met by the Fede r a l  

Gove r nme n t  i n  r e l oc a t i ng t h e  V i t r o  Ta i l i ng t o  Tooe l e  Cou n t y ; a n d  

Cong r e s s  s h a l l  i n a c t  as f o l l ow s :  

1 .  T h a t  i n  the b i d d in g proce d u r e s  f o r  t h e  f a c i l i ty to 
b e  cons truc ted i n  Tooe le Cou n t y  t o  house the 
t a i l i ng , the t r a nspor t a t ion o f  the ta i l i ng and any 
a n d  a l l  other con s t r u c t i on re l a t e d  t h e r e to , U t ah 
L i censed con t ra c t o r s  s h a l l be g i v e n  a � \  
p r e f e re n t i a l  trea tme nt i n  a l l  b i dd i ng proced u r e s . 

2 .  F u r t h e r ,  i n  a dd i t i on t o  t h e  5 \  i n ce n t i v e  to U t a h  
c o n t ra c tors a s  s t a t e d  i n  N o .  1 above , Tooe l e  
Cou n ty Co nt r a c t o r s  s h a l l  be g i v e n  a n  a d d i t i o n a l  �, 
i n c e n t i v e , i n  a l l  b i d d i ng proce d u r e s  f o r  

I ,  I I 
I I I 

1 7 . 1 
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Reso l u t i o n  8 3 - 1 1 :  A Reso l u t i o n  Ob j e c t i n g  t o  Dump i n g 
Con t am i n a ted v i tro Ta i l i ng i n  Tooe l e  Co u n t y , U t a h . 

Page 2 

3 .  

4 .  

5 .  

cons truct ion o n  t h i s  proj e c t . 

The Fe d e r a l  Gove rnme n t  s h a l l  pay to Tooe l e  County 
a s  paym e n t  in l i eu of t a x e s  for t h e  u se o f  the 
l a n d  f or these t a i l i n g s , as we l l  a s  a l l  l a n d  
w i th i n  o u r  C o u n t y  w h i c h  a r e  i mpacted a n d  e i t h e r  
l i m i te d  i n  f u tu re deve lopme n t  o r  proh i b i t e d  f rom 
f u t u re d e ve lopme n t ,  by the p l aceme n t  of these 
t a i l i n g s  in Tooe l e  Cou n ty . 

Payment s h a l l  be made to Tooe le Co u nty at t h e  s ame 
or s i m i l a r  r a t e  a s s e s s e d  for c h e m i c a l  p l a n t  
l o c a t ions a n d  s a i d  sum s h a l l  comp e n s a t e  Tooe le 
cou n ty for t h e  l os s  o f  a pote n t i a l  c h e m i c a l  p l a n t  
s i te , a nd t h e  res u l t i ng econom i c  l o s s  t o  the 
County and the c i t i z e ns there o f . 

A l l  mone y s  pa i d  by the Fe d e r a l Gove rnme n t  to Tooe l e  
County pu r s u a n t  t o  No . 3 a n d  No . 4 a bove s h a l l  be 
d i s tr i bu te d  to t h e  local governme n t s  wh i c h  repre s e n t  
the c i t i z e ns o f  Tooe l e  Cou n t y .  

DATED TH I S  6 th d a y  o f  Apr i l ,  1 9 8 3  
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to Dump i n g  

( Ag a i ns t )  

( Ag a i n s t )  
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I t  'las wi th g re a t  regret that Con g re s s i o n a l  b us i ne s s  i n  Wash i n g ton , D . C .  p re vented 
me from appea r i n g  at the Pub l i c  Hea ri ngs hel d in S a l t Lake , Utah on Ma rch 22 " 2 3 .  
A s  the s i te sel e c t i on fo r the s tabi l i z a t i on o f  the U ra n i um Mi l l  Ta i l i ngs a t  the o l d 
Vi t ro Chem i ca l  Pl a n t  i s  of e x t reme conce rn to me ,  I wou l d  appre ci a te h a v i n g  my 
tes t i mony i n c l uded for t h e  O ffi c i a l  record . 

Further,  i t  woul d be a pprop ri a te to n o te th a t  a f te r heari ng of the te s t i mony that  
was p re s e n ted duri n g  these hea ri ngs , I a m  convi nced that  the th i rd o p t i on p resented 
in the DE I S ,  the remo v a l  of the t a i l i n gs from the Sa l t  Lake C i ty s i te and t ran s p o r t  
t o  S o u t h  Cl i ve i s  o f  v i ta l  i mportance . Th i s  i s  the only de c i s i on wh i ch w i l l  c a r ry 
o u t  the i n ten t of the Conqres s i on a l  l eg i s l a t i on passed i n  1 9 7 8 ,  P . L .  95 -604 . 

Thank YOll for your coope ra t i o n  i n  t h i s  ma t te r .  

DM : bb 

T e s t l mo n y o f  

T h e  H o n o r a b l e  Da n M a r r i o t t , M C  

S e c o n d  D i s t r i c t  - - U t a h  

re g a r d i  n g  

R e me d i a l  A c t i o n s  a t  t h e  Fo rme r V i t r o C h e m i c a l C o m p a n y  S i t e 

S o u t h  S a l t  L a k e , U t a h  

M a r c h , 1 9 8 J  

W n i l e  I re g re t  t h a t  C o n g re s s i o n a l d u t i e s  w i  1 1  n o t  p e r m l t me t o  

a t t e n d  t h e  s e r i e s  o f  P u b l i c  H e a r i n g s h e l d  by t h e  D e p a r t me n t o f  
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E n e r gy M a r c h  ( 2 n d  a n d  2 3 r d , 1 9 8 3  r e g a r d i n g t h e  De p a r t m e n t o f  E n e r gy ' s  

U r a n i u m M i l l  T a i l i n g s  r e m e d i a l  A c t l o n s  i n  S a l t  L a k e  C o u n ty , U t a h , I 

am p l e a s e d  t o  s u b m i t t e s t i mo n y  fo r t h e  E n v i r o n m e n t a l  I m p a c t  S t a t e m e n t  

s t u d i e s . 

A s  t h e  r e c o r d s t a n d s , t h e  u r a n i u m m l l l t a i  l i n g s  a t  t h e  o l d  V i t r o s i t e 

h a s  b e e n  a p ro b l e m o f  c o n c e r n to me fo r m a n y , m a n y y e a r s . I a m  

e x t r e m e l y  u p s e t  w i t n  t h e  l e n g t h o f  t i me t h a t  h a s  e l a p s e d  s i n c e w a s  

s u c c e s s f u l  i n  h a v i n g  t h e  C o n g re s s  p a s s  l e g i s  l a t l o n a u t h O r ] z i n g  t n e  

De p a r t m e n t  o f  E n e r gy t o  e n t e r  i n t o c o o p e r a t i v e a g re e me n t s  w i t h  t n e  

4 . 1  I a f f e c t e d  s t a t e s  a n a  I n a i a n  t r l b e s  i n  o r d e r  to e s t a b i i s n a s s e s s m e n t a n d  

re m e d i a l  a c t i o n  p r o g r a m s a t  i n a c t i v e u r a n i u m  m l l l  t a i l i n g  s i t e s .  T h l S  

l a w ,  P u b l i c L a w !l 5 - b 0 4 , " Ll r a n i u m  M i l l T a i l i n g s  R a d i a t i o n C o n t ro l  .� c t  o f  

1 9 7 8 "  r e c o g n i z e d  t h a t u r a n i u m  m l l l  t a i  l i n g s  p o s e  a p o t e n t i a l  h e a l  t h  h a z a r c 

t o  t h e  p u b l i c ,  a n d  c h a r g e d  t h e  U . S . G o v e r n m e n t ,  n a me l y  t h e D e p a r t me n t  o f  

E n e r gy a n d  t n e  E n v i r o n me n t a l  P r o t e c t i o n A g e n c y , w i t h  t h e  re s p o n s i b i l i t y 

f o r p ro m u l g a t i n g  r a d i o l o g i c a l  a n d  n o n r a d i o l o g i c a l  s t a n d a r d S  fo r r e m e d i a l  

a c t i o n a t  i n a c t i v e m i l l s i t e s  a n d  t o  e n t e r  i n t o  a g r e e me n t s  w l t h  s t a t e s  t o  



p e r f o rm r e me d i a l  a c t i o n s  t o  b r i n g  t h e  r a d i a t i o n  l e v e l s a t  s i te s  

u n d e r t h e i r  j u r i s d i c t i o n w i t h i n  t h e  l P A  s t a n d a r d s . 
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I t  w a s  I n  N o vembe r ,  1 � 7 9 t h a t  t h e  De p a r tme n t  o f  E n e rgy de s i g n a t e d  th i s  

4 . 1 I p a r t i c u l a r s i te ,  t h e  V i t ro s i t e ,  a s  e l i g i b l e  fo r reme d i a l  a c t i o n un der 

9 . 5 

th i s  p u b l I c  l aw .  A n d , i t  t o o k  u n t i l J a n u a ry 30 , 1 98 1  fo r t h e  DOE  a n d  

S t a t e o f  u t a h  t o  e n t e r  i n t o t n e  n e c e s s a ry a g re e m e n t  t o  p e r f o rm re me d i a l  

a c t i on o n  t h e  t a i  l i n g s . 

Du r i n g  t h e  d i s c u s s i o n s  b e tw e e n  t h e  DOE a n d  t h e  S t a te o t  U t a h , a n um b e r 

o f  p o t e n t I a l o f fs i te d i s p o s a l  a re a s  we re p ro p o s e d  to a l l O W t h e  v i t ro 

s i te to be c l e a n e d  u p  a n d  co n t am i n a te d  m a te r i a l s  mo v e d  e l s e w h e re . 

T h e  a l t e rn a t i ve s i t e ,  p ro p o s e d  by t h e  DUE  a n d  S t a te o f  u t a h  i s  M5 m I l e s  

we s t  a t  t h e  V i t ro s i t e o n  t h e  e a s t e rn e d ge o f  t h e  Gre a t  S a l t L a k e  De s e r t , 

o w n e d  by t h e  S t a te o f  U t a h  a n d  c a l l e d  � o u th C l i ve .  [h e  q u e s t i o n s  b 2 fo re u s  t o d ay a re n o t  o n l y  o n  the  n e e d  t o  s e e  reme d I a l  

a c t I o n b e g u n i n  1 9 M 3 ,  b u t  a re o n  t h e  n e e d  fo r a pe rman e n t ,  l o n g - te rm 

s o l u t I o n ,  re d U C I n g  a l l p o t e n t i a l  h e a l t h h a z a r d s  f o r  the  re s i de n t s o f  

U t a h . 

A t t e r  rea d i n g  the D r a f t  E n v i r o n me n t a l  I m p a c t  S t a t e m e n t  i s s u e d  by the  

20. 7 U . S .  De p a r tme n t  of  E n e r gy , � e b ru a ry ,  -1 9 8 j , I a m  c on v I n ce d  t h a t  w h i  I e  

+ 
i t  i s  po s s i b l e  to s t a b i l i z e t h e  t a i l i n g s  i n  p l a c e a t  the  o l d  V i t ro S I te ,  

i t  i s  N U T  p O S S I b l e  t o  s t a b i l I z e t h e  t a i l i n g s  i n  p l a c e A N D  p r o te c t  t h e  

e n v i ro n me n t  a n d  p u b l i c h e a l t h I n  p e rpe t u i ty . F u r t h e r ,  t h e  c o n t i n ue d  

p re s e n c e  a t  t h e  V i t ro t a i l i n g s  p I l e  w i t h i n  t h e  S a l t  L a k e  me t r o p o l i t a n  a re a 

re p re s e n t s  a b l i g h t  t h a t w i l l  d I s c o u ra ge t u rt h e r  de v e l o p me n t  a n d  re v e n u e s  
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I n  S a l t  l a k e . A n d , I am n o t a l o n e  i n  my co n v i c t I o n s . T h e  S t a t e  

De p a r t me n t  o f  H e a l t h , u n de r  t h e  d i re c t i o n  o f  D r .  J a m e s  O .  Ma s o n , a n d  

t h e  G o v e rn o r  o f  U t a h , S co t t  M .  M a t h e s o n , h a ve m a de t h I S S d me d e te r m I n a t i o n . 

T o g e the r ,  we h o pe t h a t  y o u  w i l l  u n de r s t a n d  't h a t  t h e  i n te n t  o f  t h e  

o r i g i n a l  l e g i s l a t i o n p a s s e d  b y  t h e  Un i te d S t a te s  C o n g re s s  w a s  fo r t h e. 

F e d e r a l  Go ve r n me n t  to re a c h  an a g re e m e n t W I t h  t h e  � t a t e Go ve r n me n t  t o r  

p ro p e r  reme d i a l  a c t i o n fo r E L I M I N AT I O N  o f  t h e  re co g n i z e d  h e a l t h h a z a r d s  

o f  t h e  i n a c t i ve u ra n I u m  m i n t a I l i n g s . The  l aw n e ve r I n te n d e d  fo r t n e  

C o n g re s s  t o  t u r n  i t s '  b a c k  o n  t h e  i s s u e o f  S t a t e s ' r i g h t s . A n d  t h i s  I S  

ve ry m u c h  a n  I s s u e  i n  t h e  d e b a te  b e t o re u s  t o d ay . 

I u rg e  t h e  De p a r tm e n t  o f  E n e r gy ' s  S u p p o r t  i n  h a v i n g  the  t a I l i n g s  s t a b i l I Z e d  

20 . 1 1 a t  a remo te  s i te i n  t h e  we s te rn U t a h  d e s e r t . 

A t  t h i s  t i me ,  I w o u l d  n o w  l i k e  to b a c k - u p  my c o n V I c t i o n s  W I t h  f a c t s . 

I t  w a s  o n l y  a f te r  c o n s i d e r a t i on o f  the s e  f a c t s , a n d  a s k i n g ,  re pe a te d l y ,  

t h e  q u e s t i o n o f  t h e  n e e d  t o  p ro te c t  t h e  e n v i r o n me n t  a n d  p u b l i c  h e a l t h I n  

p e rpe t U I ty W h e n  l OO k i n g a t  e a c h fa c t , t h a t  I re a c h e d  t h e  c o n c l u s i o n t h a t  

t h e  t a i l I n g s  h a v e t o  be  m o v e d  t o  a n  e n V i r o n me n t a l l y  a c ce p t a b l e  r e mo te  s i t e ,  

a n d  m o ve d  th i s  y e a r .  

H t A L I H  H A ZAKDS  

O v e r the  p a s t 25  y e a rs , n o t  o n l y  � l e c te d  o f f i c i a l s ,  b u t  t h e  c i t i z e n ry 

o f  U t a h , h a ve  e x p re s s e d g r a v e  do u b t s  t n a t  the co n t i n u e d  l o c a t i o n  o t  

t h e  u r a n i u m m i l l  t a i l i n g s  i n  a me t ro p o l i t a n  a re a  wo u l d  n o t  o n l y  J e o p a r d i z e 

p o t e n t i a l  g ro w th a n d  re v e n u e s  fo r the  S t a t e , b u t  w o u l d  a f fe c t  t h e  

h e a l t h o f  the re s i de n t s  o f  th i s  m e t ro p o l i t a n  a re a ,  a n  a r e a  w i t h  o n e - t h i r d 

t h e  p o p u l a t i o n o f  t h e  e n t i re s t a te o f  U t a h .  
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W h e n  c o n s i d e r i n g  t h e  h e a l t h  h a z a r ri s , y o u  m u s t  l o o k  a t  t h e  9 a mma 

r a d i a t i o n , the r a d o n  g a s  a n d a i l o t  t h e  s u b s i d i a ry c h e m i c a l  D y - p ro d u c t s 

a n d  w a s t e s  l e f t  t ro m  t h e  m i l l i n g  p ro c e s s  a t  t h e  V l t ro p l a n t .  T h e s e  

d a n g e r s h a v e  b e e n  r e c o g n l z e d  a n d  t h e y  a re k n o w n  c a n c e r - c a u s i n g  e l e m e n t s . 

Y e t , t h e  h a z a r d s  a re n e v e r  c o m p l e te l y  e l i m i n a t e d  - - t h e  r a d i a t i o n 

h a z a r d S  l a s t  a n d  a f f e c t  b o t h t h e  e n v i ron m e n t  a n d  t h e  p e o p l e l i v l n g l n  

1 1 . 1  I t h e  v i c i n i t y o f  t h e s e  t o x i c  s u b s t a n c e s .  I h e y  t h r e a t e n  t h e  l i v e s  o t  

p e o p l e i n  U t a h  - - p e o p l e  w h o  n e v e r  k n e w  o f  t h e s e  h a z a r d s  w h e n  t h e y  

b u i l t  t h e i r  h om e s  a n d  e s t a b l i s h e d  t h e i r  b u s i n e s s e s ,  o r  e v e n  s e l e c t e d  

s c h o o l s fo r t h e n c h i l d r e n  t o  a t t e n d . 

I a m  p a r t i c u l a r l y  c o n c e rn e d w i t h t h e  p h y s i o l o g i c a l  h a z a r d s  c a u s e d  by t h e  

l n h a l a t i o n o f  r a d o n  g a s  a n d  t h e  a s s o c i a te d  d u s t  p a r t i c l e s .  T h i s  i s  

d i re c t l y  l i n k e d  ( a s  s u p p o r t e d  b y  t h e  U . S .  S u r g e o n  G e n e r a l ) t o  c a n c e r ,  a n d  

i n  p a r t i c u l a r ,  l u n g  c a n c e r .  I t  i s  1 0 0%  f a t a l . 

T h e  E P A  s t a n d a r ds i s s u e d  l a s t  D e c e mb e r  r e q u i re re me d i a l  a c t i o n a t  D o t h  

v i c i n i t y p r o p e r t i e s  a n d  t h e  t a l l i n g s  p i l e .  B u t  f u r t h e r ,  i t  s t a t e s  

t h a t " J u d g m e n t s  o n  t h e  p o s s i b l e  n e e d  fo r r e me d l a l  o r  p r o t e c t i v e a c t i o n s  

f o r  g ro u n dw a te r  a q u i f e r s  s h o u l d D e  g u i d e d  by re l e v a n t  c o n s i d e r a t i o n s  

de s c r i b e d  i n  E P A ' s  h a z a r d o u s  w a s t e ma n a g e m e n t s y s t e m  ( 4 7  L F R  j 2 2 7 4 , J u l y 

2 6 , 1 9 �2 ) a n d  by re l e v a n t  S t a t e a n d  F e d e r a l W a t e r  U u a l i ty C r l t e r i a  f o r  

a n t l c i p a te d  o r  e X l s t i n g u s e s  o f  w a t e r  o v e r t h e  t e rm o f  t h e  s t a D i l l z a t i o n . "  

N OW ,  p o s i n g t h e  q u e s t i o n o f  t h e  r e d u c t i o n o f  h e a l t h  h a z a r d S , l t  i s  

c l e a r l y  a n  u n w i s e  c h o i c e to s t a b l l i z e t h e t a i l i n g s  a t  t h e  v i t ro p l a n t  s i t e .  

A n d , w h i l e  i t  i s  po s s i b l e  to d r a s t l c a l l y r e d u c e t h e  r a d i a t i o n e m i n a t i n g 

f r o m  t h e  p i l e ;  U t a h n s  b e l i e v e  t h a t o t h e r  e n v i r o n m e n t a l c o n c e rn s a re n o t  

e a s l l y s o l v e d  a n d  l n  f a c t  m a y  n o t  D e  q u a n t i f l a b l e .  I h e r e f o re , u n r e s o l v e d  

h e a l t h a n d  e n v i r o n me n t a l l s s u e s  w i l l  re ma i n  s h o u l d t h e  p i l e  b e  

s t a b i l i z e d  i n  p l a c e .  
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R e m e m D e r ,  t h e  r a d i a t i o n  h a z a r d  f r o m  t a i l l n gs l a s t s  fo r m a n y  t h o u s a n d s  

o f  y e a r s , a n d  s o m e  n o n r a d l o a c t i v e t o x i c c h e m i c a l s  p e r s i s t i n de t i n l t e l y .  

w h i i e  we m u s t  l o o k  a t  t h e  i mm e d i a t e h e a l t h t h r e a t ,  a n d  I a p p l a u d  b o t h  

t h e  L P A  a n d  t h e  D e p a r t me n t  o f  t n e r g y  fo r do i n g s o , t h e  l o n g - r a n g e  p i c t u re 

m u s t a l S O  be c o n s l d e re d . T h e  t a l  l i n g s  a re v u l n e r a b l e  to h u m a n  m i s u s e  

a n d  t o  d i s p e r s a l b y  n a t u r a l fo r c e s  fo r a n  i n d e f i n i t e  p e r i o a .  l O i s  w i l l  

l e a d  to p o s s i D l e  c o n t a m l n a t i o n o v e r s h a d o w s  t h a t p r e s e n t d a n g e r s t o  t h e  

9 . 5  I p u b l  i c h e a l t h . 

20. 7 

we m u s t  a l s o r e m e m D e r  w h a t t h e  o r l g i n a l  l e g l s l a t i o n , P . L . 9 5 - 6 0 4 s t a t e d :  I " u r a n i u m m i  1 1  t a i l l n g s  s h o u l d  b e  t r e a t e d  . . .  i n  a c c o r d a n c e  w i t h t h e  s u b 

s t a n t i a l  h a z a r d t h e y  w l l l  p re s e n t  u n t i l L O N G  A F T E R  t X I � T I N G I N S T I T U I I O N S  

C A N  B t  E X P E C I E D T O  L A S T  I N  T H E I R  P R t S E N T  F U R M S . "  F u r t h e r ,  t h e  l e g i s l a t i o n 

i n d i c a t e d  t h a t  t h e  d r a f t e r s " d l d  n o t  w a n t  to v l s i t  t h l S  p r o b l e m a g a i n  W l t �  

a d d l t i o n a l a i d .  T h e  r e m e d i a l  a c t i o n  m u s t  b e  d o n e  r l g h t  t h e  f i r s t  t i m e . "  

A n d  s o , I r e p e a t .  L e t ' s  do l t  r l g h t  t h e  f i r s t  t i m e - - l e t · s  n o t  l o o k  a t  

o n l y t h e  s o m e w h a t  l e s s  p r i c e t a g  o f  s t a b i  l i z a t i o n O h - S l t e  to ma K e  a 

d e t e r m l n a t i o n - - l e t ' s n o t  g l v e o u r  g r a n d C h i l d re n ' s  g r a n d c h i l d r e n  a 

m o re co s t l y  p r o b l e m ,  b o t n  i n  t e rms O f  do i l a rs , b u t  m o r e  i m po r t a n t l y , 

l n  t e r m s  o f  h e a l t h h a z a r d s  to t h e l r  c o m mu n i t y .  A n d , t h e s e  a r e h a z a r d 5  

� h a t  we c a n  f i x p r o p e r l y t h e  f l r s t  t i me a r o u n d . 

T h e  V i t r o m l l l  t a i l i n g s p l l e  l n  S a l t L a k e  l S  t h e  o l i l y  a b a n d o n e d  

u r a n i u m  t a l l i n g s  s i t e l o c a t e d  i n  t h e  c e n t e r  o f  a l a r g e  me t r o p o l l t a n  a r e d ' 

C l e a r l y ,  t h e  l m p a c t  on t n e  d e n s l t y  o f  t h e  p o p u i a t i o n c a n n o t  D e  d l s c o u n t e d  

w h e n  l o o k i n g  a t  t h e  q u e s t l o n s  b e fo re u s  t o d a y . 
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I am a l s o c o n c e r n e d  a b o u t  t h e  f u t u r e  c o n t a m i n a t 1 0 n o f  t h e  g r o u n d w a t e r .  

S t u d 1 e s  h a v e b e e M  c o m p i e t e d  w n i c h  a d a re s s  t h e  g ro u n d w a t e r s i t u a t i o n  

a n d  I b e l i e v e t h a t  t h ey m u s t  b e  l o o k e d  a t  f u r t h e r .  I h e C e n t r a l V a l l ey 

W a t e r  H e c l a m a t i o n  F a c i l 1 ty 1 S  p re s e n t i n g  t e s t i mo n y  a t  t h e s e  h e a r 1 n g s  

b y  t h e  [; e n e ra i Ma n a g e r ,  K o d n e y  L .  D a h l  a l o n g  w i t h t h e i r c o n s u l t i n g  

e c o n o m i s t  J a me s  W e a v e r .  I b e l i e v e t h a t  t h i s  t e s t i m o n y  g o e s  i n t o d e p t h  

o n  t h e  p o t e n t i a l  h a z a r a s  fo r t n e  re s i d e n t s  o f  S a l t  L a k e . A n d , i n  t h e 1 r  

re p o r t  t h e y 1 n d i c a t e d  t h a t  t h e  d r a f t t n v 1 r o n m e n t a l I m p a c t  S t a t e m e n t  

o b v i o u s l y  u n d e rem p h a s i z e d  t h e s e  p o t e n t 1 a l  h a z a r d s  t o  w i n f a v o r  o f  

o n - s i t e s t a b i l i z a t 1 0 n a t  t n e  V i t r o  s i t e . 

I i m p l o r e t h a t  t h e  Ue p a r t me n t  o f  l n e r g y  f u l l y  re c o n s i d e r  t h i s  i m p o r t a n t  

6 . 2  I a s p e c t  p r i o r  to t h e  re l e a s e o t  t h e  F i n a l  E n v i r o n me n t a l  I m )J a c t  S t a t e me n t  

m a k i n g  t h e  d e t e rm i n a t i o n  fO r a me t ro p o l i t a n  s t a � i I 1 z a t i o n , o r  o n e  i n  a 

r e mo t e  v a c i n i, ty . 

T h e  s t a t e m e n t  by t h e  w a t e r  a u t h o r i t i e s  i s  v a l 1 d  a n d  I S u p p o r t  t h e i r 

a s s e s s m e n t  o f  t h e  t a u l ty t i n d i n g s  o f  t h e  o r i g i n a l  e n v i r o n men t a l  i m p a c t  

s t a  teme n t .  

E A R THQU A K E � 

T h e  D r a f t  E I S  d o e s  s t a t e t h a t  t h e  C l i v e  s i t e 1 S  g e o l o g i c a l l y  s u p e r i o r  t o  

t h e  p re s e n t  V i t r o  p l a n t  c i te i n  t h e  e v e n t  o f  a n  e a r t h q u a k e .  I f  a ma j o r  

s e i s m i c  O c c u re n c e  we r e  t o  O c c u r  a t  t h e  V i t r o s i t e ( a n d  t h e  o d d s  o f  t h i s  

h a p p e n i n g a t  V 1 t ro i s  ffi u c n  g re a t e r  t n a n  a t  C l i v e ) , t h e r e w o u l d  b e  m a j o r  

de t r i me n t a l  e f f e c t s . E v e n  a m i n o r  s e i s m i c e v e n t  c o u l d c h a n g e  t h e  g r o u n d  

w a t e r  re g i m e t o  t h e  de t r i me n t  o f  a s t a b i l i z e d  p i l e  w i t h o r  w i t n o u t  a 1 1 n e r  
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T h e  D r a f t  t n v l ro n me n t a l I m p a c t  S t a te me n t  p r o p o s e s  a c l ay l i n e r  

b e n e a t h  t n e  t a i l 1 n g s  i f  s t a o i l i z a t i o r, w e re to O c c u r  o n  S H e i n  a n  

a t t e mp t to re d u c e  c o n t a m i n a t i o n  t o  t h e  u n d e r l y i n g a q u i fe r s . S C 1 e n t i s t s  

a t  U t a h ' s  Ge o l o g i c a n d  M i n e r a l S u r v ey a n a  t h e  U t a h  D e p a r t me n t  o f  H e a l t h 3 .[ h a v e i n d i c a te d  t h a t  t h e  l o n g - t e rm 1 n te g r l ty o f  a l i n e r  i s  f a u l ty .  T n'e 

e a r t h q u a k e  a n a l y s i s  re p o r t e d  i n  t h e  d ra f t  s t a t e m e n t  i s  i n a d e q u a te , r a i s i n £ 

[qu e s t 1 0 n s  c o n c e r n i n g  1 1 n e r  s t a b i  l i l y d u r i n g  s e v e re g r o u n d  mo t i o n s . A n d  

t h e n , t h e  g ro u n d  a t  t h e  V i t r o s i t e w o u l d b e  t r a n s fo rm i n g  r a p i d l y  a n d  

a t  v a ry 1 n g  de g re s s  w i t h  t h e  p l a c e me n t  o f  l a r g e  e mb a n k m e n t s  a t  t h e  s i t e .  

T h i s  c o u l d b e  c o m b a t e d  w i t h  t h e  c o v e r i n g  o f  a n  e x t re me l y  l a r g e  mo u n d  o f  

6 . 5 l e a r t h  f o r th r e e  c o n s e c u t i v e y e a r s  to a s s u re a u n i fo r m g ro u n d  s e t t l i n g .  G u  
t h e s e  c o s t s  w e r e  n o t  f i g u re d  i n t o  t h e  D r a f t  I m p a c t  S t a t e m e n t  _ _  t h e y  w o u l d 
i n c r e a s e  t h e  p r o j e c t  c o s t s  t r e me n d o U S l y .  A n d  I h a v e  b e e n  1 n f o rme d by 

t h e  S t a te a u t h o r 1 t i e s  t h a t  U t a h  r e q u i re s mo re r e s t r 1 c t 1 v e s i t 1 n g a n d  

d e S i g n c r i te r i a  fo r a s d n H a ry l d n d t i l l t h a n  t h e  p ro p o s a l  d o e s  fo r 

s t a b i l i z i n g  t h e  V i t ro t a i l i n g s  i n - p l a c e .  

O n c e  a g a 1 n ,  we m u s t  a s k  t h a t  q ue s t I o n o f  w h a t  1 S  b e s t  f o r t h e h e a l th 

o f  o u r  f u t u re g e n e ra t i o n s ?  

A f t e r r e v i e w i n g t h e  a b o v e h e a l t h  h a z a r d s , i t  1 S  e a s y  t o  s e e  t h a t t h e  

de t e rm i n a t i o n t o  s t a b i l i z e o n - s i t e wo u l d b e  a d e c 1 S i o n b a s e d  o n  d o l l a r s 

r a t h e r  t h a n  p o t e n t i a l  h e a l t h  c o n c e rn s .  U n f o r t u n a te l y ,  t h e  D r a f t  

10 . 1 1 E n v i  r o n me n t a l  I mp a c t  S t a tem e n t  d i a  n o t  f U l l y t i  g u re - i n  t h e  0 0 1  j a r - i m p a c t  

o f  o n - s i t e s t a b i l i z a t i o n  w h i c h ,  i n  t h e  l o n g  r u n , w o u l d r a i s e t h e  c o s t  

o f  t h i s  o p t I o n  s u b s t a n t i a l l y .  
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D e p a r tm e n t o f  E n e r g y  o f f i c i a l s  h a v e e s t I m a t e d  t h e  c o s t  o f  

s t a b i l I z a t i o n i n  p l a c e  a t  $ 2 i , 5 4 8 , u O D . Y e t ,  t h e y  f u r t h e r  i n a i c a te 

t h a t t h i s  f i g u re d o e s  n o t  I n c l u de t h e  c o s t s  o f  u t i l I ty r e l o c a t i o n , 

l a n d  a q u l s i t i o n ,  a n d  o t h e r  co s t s a s s o c i d t e d  w i t h g ro u n d  w a t e r  c o n t ro l . 

F i g u r e s  d e r i v e d  by t h e  U t a h  D e p a r t me n t s  o f  H e a l t h a n d  I r a n s p o r t a t i o n  

h a v e p l a c e d  a mo re a c c u r a t e  f i 9 u re o f  s t a b i l i z a t i o n  o n - s I t e a t  

1O . 1 1 $ 4 3 , J I 5 , O Ou ( $ < O , ll 2 7 , O O u  mo re t n a n  t h e  D O E  f i g u re ) .  

1 0 . 2 1  D e p a r tme n t  o f  E n e r g y  o f f i c i a l s  h a v e e s t i m a t e d  t h e  c o s t  o f  s t a b i l I z a t i o n 

a t  a r e m o t e  s i t e WO U l d  be ) 6 1 , O I 4 , OUO . I h e u t a n  De p a r t m e n t  o f  

T r a n s p o r t a t i o n h a s  l o o k e d  c l o s e l y  a t  t h e s e  f I g u r e s  a n d  n a v e a s s u r e d  m e  

t h a t ,  u n de r  c u r re n t  U t a h  c o n s t r u c t i o n  c o s t s , t h e  re l o c a t i o n w o u l d c o s t 

$ , 3 , 2 2 2 , O OU ( $ / , 7 � 2 , u OO l e s s  t h a n  t ne DU E f I g u re ) .  

1 0 . 2  

10 . 3  

L e t ' s  l o o k  a t  s o me r '  � o  w e  h a v e  a p o s s i b l e  $ 1 0  m i l l I o n c o s t  d i f fe re n c e . 

o t h e r  c o s t - i m p a c t  d a t a  t n a t  n a v e g re a t  re l e v a n c e  I n  o u r  d I s c u s s i o n s  h e re 

to day : 

1 .  E c o n o m i c  de v e l opm e n t  o f  t h e  V i t r o  s i t e .  T h e  U t a h  De p a r t me n t  o f  

E c o n o m i c a n a  C o mm u n i ty D e v e l o p me n t  c o n d u c t e d  a Ma r c h , 1 9 M 3  s t u dy a n d  

d e t e r m i n e d  t h a t  � h e  s u m  o f  c a p i t a l  i n v e s t me n t ,  p u b l i c  re v e n ue s , a n d  

p r i v a t e s e c t o r  I n c o m e  r e s u l t I n g  t ro m  t h e  e c o n o m i c d e v e l o p me n t  o f  t h e  

V I t ro s i te w o u l d  f a r e x c e e d  $ 6 9 7  m i  I l i o n  w i t h i n  t n i r t y  y e a r s  i f  n o t  

c o n s t r a i n e d  b y  o n - s i t e s t a b I l i z a t i o n . "  

2 .  E mp l oym e n t .  T h i s  s a me s t u dy i n d i c a t e s  t h a t  e m p l o y me n t  g e n e r a t e d  b y  

s i t e de v e l o p me n t  w i  1 1  " i n c re a s e  f rom 4 6 5  J o b s  i n i t i a l l y  t o  o v e r  9 0 u  j o b s  

w i t h I n  2 U  y e a r s .  
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3 .  P r i v a t e S e c t o r  R e v e n u e s . A g a i n ,  q u o t I n g  t r o m  t h e  s a me M a r c n , 1 � 8 3  

s t u ay ,  " t h e  d i f fe re n t i a l  c o s t o f  s t a b i l i z a t i o n  a n d  de c o n t a m i n a t i o n 

( $ 3 8 . 5  m i l l l o n )  w i l l  be r e c o v e re a  i n  p u b l i c  s e c t o r  re ve n u e s a l o n e  w i t h i n  

t e n  y e a r s ; to t a l  a e c o n t a m i n a t l o n c o s t s  ( $ 6 1  m i l l i o n )  W I l l  D e  re c o v e re.d 

W I t h I n  e I g h t e e n  y e a r s . "  

T n e s e  f i g u re s  c a n n o t  b e  n e g a t e d . T h ey a re i m p o r t a n t  n o t  o n l y  t o  t h i s  

d i s c u s s i o n o f  t h e  r e me d i a l  a c t i o n t n a t  w i l l  b e  t a k e n  by t h e  D e p a r t m e n t  

o f  E n e r g y , b u t  b y  t h e  e c o n o m i c I m p a c t  o n  f u t u re U t a h n s . li n d , a t  a t i m e 

w h e n  I t  i s  a p j.l a re n t  t h a t  re v e n u e s  a re n e e d e d  a t  t h e  S t a t e  l e v e l  t o  

c o m p e n s a t e f o r  t h e  l a c k  o f  d o n a r �  a t  t h e  f e d e r a l  l e v e l , t h i s  i s  a v d l i a  

10 . 3 1 a r g u me n t .  

1 0 . 2 1 C o n s i a e r i n g  t h e  n e g a t i v e  i m p a c t s i n  a f a s t - g ro w I n g  me t r o p o l i t a n  a re a ,  

t h e  h l g e r  o p e r a t i n g c o s t s  t o r  t h e  C e n t r a l V a l l ey W a t e r  � e c l ama t i o n 

F a c i  l i t y ( W I t h  t h e  c o n d e m n e d a d j o u n n g  i a n a  a n a  no e x p d n S l 0 n )  a n d  t h e  

c o s t s  w h i c h w i l l  b e  p a s s e d  a l o n g  i n  t e r m s  o t  h i g h e r  s e w a g e  t re a t me n t  p l a n t  

c o s t s  a n d  h I g h e r  u t i l I t y ra t e s  fo r u s e r s , t h e  a d d i t i o n a l  r e v e n u e s  f r o m  

t a x e s  o n  a n  i n d u s t r i a l  c e n t e r ,  t n e  c o s t f a c to r  s h o u l d  n o t  D e  t n e  p r i m d ry 

c o n c e r n . T h e  h e a l t h  fa c t o r  m u s t  be t h e  c o n c e r n .  An d l o o k i n g  a t  t h e  

s o c i a l  a n a  h e d l t n - re l a te d  p rO b l e m s  a s s o c i a t e d  w i t h t h e  1 0 C d t l o n o f  

s t a b i l i z e d  t a i l i n g s  i n  a h l g h - c o ll c e n t r a t i o n a re a ,  h u g e r e m e d i a l  a c t i o n 

c o s t s ( b o t h i n  t e r m s  o f  do l l a rs a n d  h e a l t h )  w i l l  b e  d u mp e d  on o u r  

f u t u r e  g e n e r a t i o n s . I h i s  w a �  n o t  t h e  o r i g i n a l  I n t € n t  o f  t h e  l e g i s l a t i on 

I w o r k e d  s o  h a r d fo r p a s s a g e  i n  t n e  9 � t h C o n g r e s s .  T h e  F e d e r a l 

G o v e r n m e n t  w a n t s  t h e  p r o o l e m f i x e d  r i g n t  t n e  f i r s t t i m e a r o u n d . 
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I n  c o n c l u s l o � ,  I w o u l d  l I k e t o  t h a n k th� u . � .  De p a r t me n t  o f  E n e r g y  

fo r h o l d l n g t n e s e  h e a r i n g s  t h i s  we e k . k n ow t h a t  t h I S  i s  a f a c t - f i n d i li g  

m I s s I o n a n d  t h a t  t h e  re s p o n s e  t ro m  U t a h n s  h a s  b e e n  g re a t .  k n o w  f u r t h e r  

t n a t  t h e  D O E  o f f I c e s  i n  D o t h  W a s h i n g to n  a n d  I n  A 1 D u q u e r q u e , N e w  M e x i c o 

w i  1 1  h a v e a h o s t  o f  f a c t s a n d  f i g u re s  a c q u i r e d  a t  t h e s e  h e a r i n g s  w h i c� 
m u s t  De l o o k e d  a t  I n  d e p t h . T n e s e  h e a r i n g s  a re i m p o r t a n t .  

My w i s h  n o w  i s  t h a t  t h e  De p a r t me n t  o f  E n e r gy ro l l  u p  i t s '  s h i r t s l e e v e s  

a n d  l o o k  a t  t h e  o v e r a l l h e a l t h p e r s p e c t i v e  o f  t h I S  i s s u e ,  t a k i n g  i n t o 

c o n s i d e r a t i o n ,  n o t  t h e  s h o r t - t e rm I, e a i t h re d u c t i o n ,  b u t  t h e  l o n g - te rm 

h e a l t h  h a z a r d s . l h i s  d a t a  m u s t  be w e i g h e d  w i t h t h e  n om i n a l  d I f f e re n c e  

I n  c o s t s  b e tw e e n  t h e  two o p t i o n s  b e i n g c o n s I d e r e d . I a m  s u re t h a t  t h e  

d e c I s i o n r e a c h e d  D y  t h e  De p a r tme n t  w i l  I h a v e t o  t a k e  i n t o c o n s i d e r a t i o n  

t h e  p o t e n t i a l l y l e g a cy t h a t  w e  c o u l d  b e  h a n d i n g  o u r  de c e n d e n t s . 

W h I l e  t h i s  d e c i s I o n I S  b e i n g ma a e , I w a n t  to a s s u re t h e  D e p a r t me n t  o f  

E n e rgy t h a t  I w i l l  w o rk c l o s e l y  w i t h t h e m  t o  l e t  t h e  Mem b e r s  o f  C o n g r e s s , 

a n d  I n  p a r t i c u l a r ,  t h e  M e m b e r s  o f  t h e  A p p r o p r i a t i o n s  C o m m I t te e s  i n  b o t h 

H o u s e s , k n o w  o f  t h e  i m po r t a n c e o f  a d e q u a t e f u n d i n g  a t  t h e  p r e s e n t  t I m e 

s o  t h a t  g e n e r a t i o n s  f r o m  h O W  w i l I n o t  h a v e to go t h ro u g h  t h I S  p ro c e s s  

l o o k i n g  t o  s t o p  d a n g e r o u s  h e a l t h  h a z a r d s .  D u r I n g  t h e  f i r s t  w e e k  o f  

A p r i  I ,  1 � B 3 I w i  1 1  b e  te s t i  fy i n g  b e f o re t h e  H o u s e  E n e r g y  a n d  W a t e r  

A p p r o p r i a t i o n s  C o mm i t t e e  u r g i n g  t h a t  a d e q u a t e f u n d I n g  b e  p r o v I d e d  fo r 

i n ;  t i a l  a c t i o n  i n  1 9 t1 3  a n d  i n  1 9 t1 4 . 1 w i  1 1  c o n t I n u e  by e f fo r t s  to e n s u re 

t h a t  t h e  p ro p e r  o o l l a r s a re a p p r o p r i a t e d  to f u n d  t h e  o n l y  de c i s i o n t h a t  

i s  b e f o re u s - - t h e  d e c i s i o n t o  p ro t e c t  U t a h n s , b o t h  n o w  a n d  i n  t h e  

d i  s t a n t  f u t u re , f ro m  a n y  f u r t h e r h e a l  t h - re l a te d  i n c i d e n t s f r o m  t h e  

u r a n i u m  m i l l  t a i l i n g s .  

20. 1 

206 

We m u s t  do t h e  j o b  t h e  f i r s t  t i me a r o u n d . As Go v e r n o r M a t h e s o n  

i n d i c a t e d ,  " t h e re m a y  b e  n o  s e c o n d  c h a n c e  . . . " . 

I n  my o p e n i n g  rema rk s ,  [ e x p re s s e d  my c o n c e r n  w i t h t h e  d e l a y  i n  

t h e  i m p l e m e n t a t i o n o f  re me d i a l  a c t i o n .  I w i l l  e n d  my t e s t i mo n y  b y  

re p e a t i n g  m y  c o n c e r n s  a n d  c h a r g i n g  t h e  t h e  r e p re s e n t a t i v e s  o f  t h e  

D e p a r t m e n t  o f  E n e rgy t o  m a k e  a p ro p e r a n d  q u i c k d e c i s i o n t o  o n c e a n d  [o r  a l l  e n d  t h e s e  c o n s i s t e n t  de l a y s . T h e  f a c t s h a v e  b e e n  p l a c e d  b e fo re 

y o u . w i l l  be l o o k i n g  f o rw a r d to w o rk i n g w i t h y O u  fo r a de c o n t a m i n a t i o n 

o f  t h e  v i t ro s i t e a n d  a r e mo v a l  o f  t h e  u ra n i u m m i l l  t a i l i n g s  to a 

r e m o t e  a re a  t h i s  y e a r .  I t  i s  t h e  o n l y  h u m a n e  d e c i s i o n .  





STATEMENT of RODNE Y L .  DAHL 

General Manager 

CENTRAL VALLEY WATER REC LAMAT I ON FAC I L ITY 

on behal f of himsel f 

a nd the CENTRAL VALLE Y WATER RECLAMATION FAC I L I T Y  BOARD 

suppl emented by 

STATEMENT o f  JAMES WEAVER 

Consul t i ng Economi st 
Washi ngton,  D . C .  

Marc h 23 , 1 983 

Publ i c  Hea rin9 to Recei ve Comments on 

Draft E nv i ronmental Impact Statement 

for Remedial  Ac tions  at the 

Former V i tro Chemical  Company S i te 

i n  Sal t Lake County ,  Utah 

207 

20. 1 

207 

INTRODUCT I O N  

My name i s  Rodney Dahl  a n d  I a m  the General Manager of the Central 

V a l l ey Water Recl amati on Fac i l i ty .  I am here today to enter i nto the 

offi c i a  1 record of thi s heari ng the cOlllllents and po s i t i on of the Central 

Val l ey Boar d ,  a l ocal  governmental enti ty ,  who is the owner o f  record of 

the total V i tro S i te .  My remarks wi l l  address the needs of the Central 

V a l l ey Organ i zati on rel ative to the l and development needs o f  a very 

l arge pub l i c  works fac i l i ty as wel l as the l ong- term uses of the s i te i n  

the i nterest o f  general pub1 i c  i n  the State o f  Utah . My remarks wi l l  

a l so b e  suppl emented by J ames Weaver , a consul ti ng econom i s t .  

As  can b e  imag i ned , much rev i ew o f  the Draft E n v i ronmental Impact 

Statement has been c onducte d ,  not only by the staff o f  Central V a l l ey 

but by out s i de spec i a l i zed cons ul tants wh i c h  have s pec i fi c  expert i se i n  

these matter s .  The D r a ft Statement rev iew process h a s  not been taken 

l i ghtly . The seri ous consequences to the pub l i c  at large by l eav i n g  the 

m i l l  tai l i ngs i n  pl ace i s  of consi dera b l e  concern to those of us who 

have been gi ven that trusteesh i p  of work i ng in the best i n terest of the �Ub1 i C ' There i s  l i t t l e  quest i on that it i s  in the best i nterest of a l l  

o f  the peopl e o f  the state to remove thi s  heal th hazard t o  a remote s i te 

where i t  wi l l  have no human heal th e ffects or for that matter , no 

adverse economic effects on the commun i ty i n  wh i c h  the ta i l i ngs res i de .  

make the comment very often that the Great Sal t Lake Val l ey has  

onl y been i nhabi ted for the rel ati vel y short period of 1 35  year s .  We ' re 

now tal k i ng about stab i l i z i ng a hea l th hazard in the very center of a 

hi ghly urban i z i ng val l ey for 1 , 000 years i f  we can imag i ne that far i n  
9. 5 I advance- - that ' s 50 generati ons . There are very few, i f  any ,  engi neered 

structures in thi s val l ey remnant of the pi oneer times . As a pro

fes si onal en9i neer , I subm i t  that any structured stab i l i zation of rad i o  

acti ve materi al l ocated d i rectly adjacent t o  an ex i sti ng cul i nary water 

supply i s  doomed to be a l ong-term heal th hazard . r r The Draft Statement general l y  compl i e s  w i th Federal Nati onal 

20. 7 1 . 1 1 E n v i ronmental Pol i cy Ac t ( NE PA )  1 970 gui del i nes i n  terms of the content 
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requi red for envi ronmental impact statements except that the requ i red 

" d i scus s i on of  how soc i oeconomic acti v i ti es and l and use changes rel ated 

to the proposed acti on c onform or confl i c t  with the goal s and obj ec tives 

o f  a pproved or proposed Federal , regi onal , State and l ocal  1 and use 

pl ans , pol i c i e s ,  and control s for the project area • • •  " ( from NEPA 1 980 ) 

was obv i ously underemphasi zed i n  the Draft Statement to wi n favor of on

s i te stab i l i z a t i on at  the V i tro s i t e .  Thi s  wi l l  be d i scussed in some 

detai l .  

CENTRAL VALL E Y  MASTER PLAN OF THE V ITRO SITE 

The Draft Sta tement i s  good to acknowl edge that i f  the mi l l  ta i l 

i ngs are stabi l i zed o n  si te that the Central Val l ey Board wi l l  need to 

a l ter i ts l ong- term pl ans for the property owned by the Board. In turn , 

no l ong- term a1 ternati ve sol uti ons are offered . When the Board purc hased 

thi s property some years ago , it was wi th the prom i se from the federal 

government that i t  woul d be immedi ately cl eaned up and that a l l  of  thi s 

l and woul d  be avai l abl e for Central V a l l ey purpose s .  The record needs 

to reflect that the Board purchased thi s l arge trac t for the spec i fi c  

purpose of construc ti ng a wastewater treatment pl ant and hav i ng adequate 

l and avai l abl e for l ong- term expansi o n .  Based on the regi onal i zation 

concept of construc ti on and the mandate g i ven to us by the Uni ted States 

E n v i ronmental P rotec t i o n  Agency , i t  is expected that these fac i l i ti es 

wi l l  be the fi nal l ocati on for thi s pl ant , whi c h  serves one-hal f of the 

state ' s  most popul ous county and twenty- two percent of the state ' s  

popul ati o n .  Agai n ,  the Central V al l ey Board, serv i ng i n  a publ i c  trust

eeshi p rol e ,  purchased thi s l arge parcel of l and for the speci f i c  pur

pose of serv i ng the publ i c  i nteres t .  I t  must be recogni zed that thi s 

l and i s  the l ast parcel i n  the center of the val l ey abl e to accommodate 

thi s  spec i fi c  purpose at the l east l ong-term cost to the publ i c .  Let me 

emphasi ze that thi s si te was s pec i fi c a l l y  sel ected to accommodate a l ong

term need at the l east l ong- term cost.  To be requi red to purchase--wh i c h  

Statement by CVWRF 
P age 3 
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�rOb1 abY means c ondemnati on procedures- - a dj acent l ands to accommodate 

1 3 . 1  Central V a l l ey purposes , means to i ncur add i ti onal l ong- term costs that 

wou l d  not otherw i se have to be i ncurred .  

( Sl i de )  

T h e  total V i tro si t e  h a s  been master p 1  anned for very s pec i fi c 

publ i c  uses , both on a short-term and a l ong-term bas i s .  As prev i ously 

menti oned , the total si te is  i ntended to be uti l i zed in  the i nterest o f  

the publ i c .  The ul ti mate u s e  of  the property i s  three- fol d:  F i rst and 

foremost, a s  a wastewater treatment pl ant; secondly ,  to accommodate a 

resource recovery fac i l i ty ( a  garbage burni ng i nC i nerator) ; and thi r d ,  a 

cul i nary water wel l  si te for the commu n i ty of South Sal t L ake . On the 

Short-term, a porti on of the si te wi l l  be uti l i zed as what I c al l , a 

temporary i ndustr i al park where the Central V al l ey Board reta i n s  owner

shi p of the l and whi ch ul timately becomes l ong- term treatment pl ant 

expansi on property many years from now. A si de bene f i t  o f  thi s i ndus

tri al park concept is that duri ng i ts exi stenc e ,  i t  generates a l imi ted 

i ncome to the Central Val l ey Board, whi c h  i s  used to offset the costs of 

o per ati ng and m a i nta i n i ng the treatment pl ant.  

( Sl i de )  

F o r  the record , the fol l owing are the i ntended l and uses accordi ng 

to the Board ' s  a pproved master pl a n :  



207 

[_ . , . , . " 
:!' , '-,';:/, i;;��r 

�� ,I , ->:: ,�_-::_� '"3- _ '" 

I I 
". - - :;.  � - , ::- - .;- t ., 

: ' 1 :; J ' - " ' - : � :  - - -:: �::::.:.--:..;:) �>'- iI :' , 7 � C: C:'':;�:;;"'-��f��'� ,,�o:,� ��� " �" ':c ">�' . -" , ' '� C 
c,t- 1 � , , -� ."'- - '  : .  , . 

1 j; , • " �  " ...0. : : 1 e 
,.;.)I'; . ' " � � / /' .  o \J .  I (� . � 

/:7' . .  , ;-,,;;;;;;,.; -... .aoO , ,;; 7 
. .  

"
, -��- � . �},;;;� I ' "' ' : � i 

__ ol",�l" r. r t. I t 

. ..... ;. � , g!'" 

",��" .. .' � � /' I g : r� 
>'� \ 

. = '  � : , '  E I � :: I 

. j � <  i I' , .  ; ' I :  
. �_ . 

� I' I iii 1 " ,/. ' �.' : . I i i  w : � i' 

��F< ';" .... "'. _�,--�_- ..... ;;.;; < ' � !. � � : 1 • 

.I. ,l...r-b '- _- ' � I r , 1 1 

, - :Ji� - � • 
Q) t(9 . � ' I I : • 

I 0 � � ----
. g i : 1 : g 

1 '=l (' ) /' : ...Ri, _  a ,� r, ' 
• • � I '  I , - - 1 1 � 

I ' ;;� . 
1 ,-,' ,C=:J f.:::'>'::: fl I; 1 ! \  h 

�/ ' , _ � I' 
I 

I J , ' - d  

_, , _>�. J i 1 ( 'f) , ..  .. '  )( ) _ I' :;  I ' \ r , • 

�. ; '.,.. /, ) � . /  ,, /  I '\ � , "  

. : : 0 ,) 'lo � � :-, (-,n'-1-\ ' :1 ' " \.:.: I � 
) '-r-� Jt�, .. �tJ:_ ' / '-./_'-_ /r,'-..J 'll \ · "t :  r, .  

I _ . � � n ; ' )  I I 
" • 

in,�)g:g L,'�n, � . �o- "Ir , ' , - , n ! \ \ i� 
. - .1 . ,  , v' I , ' l 1 ' 

�'Il '  f i r---!' /� " • : � :  ; 
_ . . . , 1--f 1 \ )  , ) 1 , 

OQQQ'GJ --/�, ' i  : �� I L 

1 ')f-I()'C?P .. , ·U. :,9 O �·· i ;' ii ' i  1 1  
, I  ICV-�-[j� 

'r � � � 
f i l l 

: .1 'I':'�·';:.' x ';.� ' 2J ' a�� i , , -
I '  J1,-) Y )( ') ' 1 1 

I 
I 

J I i 

I ' ,- / '-. / " / , , , I ( . '  ' ' I 1 : 
' " I ,I ' 

v,, -�.� .:::.-�.-:� 
.. 
::{ 
I 

: � ! : � , 

J. --�: :' 

- - - . - - -. - -:.--;::.:-.:: ; ::::''i:\�. ni t 
: )I! n fl .i �f I I I 
. ,Q, � ui i � :  0 

, .. �,: i 
' LJ i l l  W 

" ,/I: I .-- - , i i ' . d. 
/; 

! I 8 " 

.,  . � . . .  Ii 
" , '"" 

,
' II  

. ' " . � � : : J '  : i [ : 
"'j ' I' ��� i  ' : a " � i f I ,  

I . ' , .j ' I I ·  

I 
J : 

� . . _J 
� � �. , " 1 dl ' 

,� 
Y ' L I I '  

I)' v ./,/ . ]  0 . 1  
. ', :: 1 , i . 

t r on 
" 

! 

____ 
• , '�. 

.1 ! 

/;/ //� � ' .j'1io�.""'Af , �L':�,"�:'_l . . U ...  , --:  - - - "-': 
./ /L __ /Y ,- IF o�'(?��J�';;-�'-

�'o: ;;��
:�' -l--

�C:' �'�'�) 

__ __  -,y' ( ( :  . , y . , ' , ' .. . , ,' - .  : t ' : . ' ,;, c_ 

£) � , " . ",' : 
• � .ro , I 

20. 7 

Statement by CVWRF 
Page 4 

TOTAL LAND owned by the Central Va l l ey Board 
Land covered by Mi l l  Ta i l i ngs 

Ded icated Land Uses 
·Mechanical  Treatment P l ant 
·Sl udge Lagoons ( l ong term) 
·Temporary I ndustri al Park 

( l ong- term expans ion property ) 
·County Resource Recovery Fac i l  i ty 
·C i ty Cul i nary Water Wel l S i te 

100 Ac res 
23-32 Acres 

20·25 Acres 
1 6  Ac res 

1 Acre 

1 68 Ac res 
128 Acres 

1 60 Ac res mi nimum 
1 74 Acres max imum 
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Wi th these fi gures in m i nd , it i s  then easy to v i sual i ze that the 

pl anned and i ntended purpose o f  thi s l and is for the publ ic  benefi t and 

that the Central Va l l ey Board made the correct deC i s i o n  years ago to 

purchase thi s speci fi c  parcel for thi s spec i fi c  purpose , I t ' s al so easy 

to v i s ual i ze that there j us t  pl a i n  i sn ' t  any property avai l ab l e  for 

stabi l i zati on of m i l l  tai l i ngs on s i te • 

TECHNI CAL ADEQUACY OF THE DRAFT STATEMENT 

There are a number of speci  fi c areas of shortcomings in the 

techni cal adequacy of the Draft Statement.  wi l l  not attempt to 

enumerate al l of them duri ng thi s  presenta ti o n ,  as  others wi l l  have 

suffi C i ently covered these i tems in some deta i l  during thi s  hear i ng 

process . But I do have some areas of great concern that shoul d be 

men ti oned.  

There are a number of i tems l eft out  of the  stabi l i zation- i n- pl ace 

esti mates whi c h  severely skew the dec i s i on- mak i ng processes i nto 

concl udi ng tha t i t  i s  cl ear that the tai l i ngs  must rema i n  on s i te based 

on l arge dol l ar di fferences between al ternati ve sol uti ons . 

S pec i fi c a l l y .  those thi ngs i denti fied as not bei n g  i ncl uded i n  the 

analys i s  of al ternat i ves are:  
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" S i te dewatering costs 
"Repl acement of the V i tro D i tch  
"Uti l i ty systems rel ocat ion  
"Low un i t  costs o f  imported cl ay 
"Road rel ocation costs 
"Land acqu i s i ti on costs 
"L eachate mon i tori ng/control systems 
"L i fe-cycl e  costi ng of al ternati ves 
"Economic eval uation o f  a l ternati ves 
°No prov i s i on for formal val ue 

engineer i ng of the fi nal des i g n  

207 

W i thout l ook i ng at the economics  and l i fe-cycl e quest i ons , the 

above represents i n  the nei ghborhood of $25 mi l l i on addi ti on to the 

cost of stabi l i zat ion in pl ace . 

There are al so a number of thi ngs tha t cou l d  be accompl i shed to 

reduce costs wh i c h  perta i n  prima r i l y  to the stab i l i zat ion at the C l i v e  

S i te .  Spec i fi c al l y :  

"The use of  two u n i t  tra i ns wi th improved C l i ve 
unl oad i ng capab i l i ty i nstead o f  three tra i ns .  

"The use o f  a more common type o f  trai n  car 
rather than a spec i a l i zed car wi th a car  
l ease rather than purchase .  

"Not i nstal l i ng a cl ay l i ner at Cl i ve because 
the tai l i ngs wou l d  not be in near pro� im ity to 
the ground water reg ime .  

"Abandon i ng the conveyor system of  transporti ng 
ta i 1 i rrg s mater i a l  wh i c h  woul d not work 
( based on e�peri ence on s i te ) .  

Based on these suggesti ons , i t  i s  fa i rl y  apparent that the cost est i 

mate for stab i l  i z i ng the ta i l  i ngs  a t  C 1  i ve can b e  reduced by many 

mi l l  i ons of dol l ars . These are essenti al l y  val ue eng i neeri ng cost 

reduc i ng suggest ions .  

r- The Uni ted States Nucl ear Regul atory Comm i s s i on i s  very speci fi c  
2

.
4 l i n  i ts tec hnical  requi rements for near- surface d i s posal of nucl ear 
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waste si te des i gn .  Part 61 says " s i te des i gn features must be d i rected 

toward 1 0ng: term i sol ati o n  and avoi dance of the need for conti nui ng 

acti ve mai ntenance after s i te cl osure . "  Look carefu l l y  at that word 

" i sol ati on" and the statement " need for cont i nu i ng mai ntenance . "  

Based o n  my per sonal ex peri ence and others i n  the sc ient i fi c  commu n i ty ,  

there i s  not a l i ner ava i l abl e that wi l l  guarantee that these m i l l  

tai l i ngs wi l l  rema i n  i sol ated for 1 00 years , l et al one 1 , 000 year s .  

Th i s  be i ng the case ,  why not i nc l ude i n  the V i tro cost estimate the 

cost of  repl ac i ng or major repa i r s  of  a l i ner every fi fty years or so? 

And who ' s going to pay the b i l l  for repa i rs and repl acements? I f  the 

DOE i s  goi ng to meet the i sol ati on requ i rement , there ' s a neces s i ty 

for a l i ner on the V i tro s i te .  

2 . 4  I t  i s  the NRC staff ' s publ i shed positi on " that a t  a m in imum , a 30 

meter buffer zone shou l d  be ma i nta i ned on al l s i des ( o f the enti re 

area conta i n i ng waste d i s posal units ) . "  That requ i rement woul d add 

another 1 3 - 1 5  acres to be purchased for the stab i l i zation  on s i te cost 

esti mate , whi c h  al so creates add i t i onal unreso1 vab1 e l and use defi

c i enc i e s  for the Central Val l ey Organi zati on.  

6 . 2  

2 0  CFR Part 6 1  a l so mandates that wa stes not b e  i n  contact wi th 

stand i ng water in the d i s posal trenches and to be be wel l  above ma� imum 

seasonal fl uctuati ons in the water tabl e and the zone of c a pi l l ary r i s e .  

Adherence t o  thi s rul e  cannot b e  met by stab i l i zat ion o n  the V i tro Si te 

but can be met at C l i ve .  

The recent l ong- range water supp1v pl an by Sal t Lake County water 

management agenc i e s  env i s i ons greater dependence on l ocal  groundwater to 

meet the water supply needs in the next fi ve to ten years .  Al so , South 

Sal t Lake C i ty ful ly i ntends to make ful l  use of the i r  recently acqui red 

wel l fi el d at the V i tro s i te .  To assume that an upward hydraul ic  grad i 

ent beneath the s i te wi l l  e� i st over the 1 , 000 year- des i gn l i fe i s  

unreal i s t i c . 

207 
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We concur in the Sal t  Lake County posi ti on whi ch states that the 

attempted model i n g  of the groundwater aqu i fi ers wi l l  not show us any

thi ng that good ol d common sense wi l l  not show. Some day there ' s goi ng 

6 . 2  I to be a negati ve hydraul i c  pressure i n  the aqui fers under the V i tro si te 

based on the growth of the val l ey and the demand made for mun i c i pal  

water . Al l of us  in  thi s heari ng may not see that day , but our progeny 

wi l l .  

Sani tary l andfi l l s  i n  Utah are requi red to have acti ve l eachate 

control systems desi gned to protect groundwater i nc l u d i ng imperv i ous 

cl ay l i ners ( permeab i l  i ty l ess  than 10-6 centi meters per second ) , and 

l eachate col l ecti on/treatment system s .  Shoul d n o t  the same degree of 

protec ti on be provi ded for a nucl ear waste reposi tory l ocated i n  the 

m i d d l e  of Sal t Lake Val l ey? 

Based on personal experi ences during the on- goi ng construction of  

the Central Val l ey wastewater treatment pl ant , it  is  evi dent that the 

subsurface soi l  condi ti ons that are expected to be encountered to sup

port a l arge 3 ,000 ,000 ton stab i l i zed pi l e  are qui te d i f ferent than what 

one woul d anti c i pate to find on that s i te .  The soi l s  are much more 

vari abl e than predi cted. Three d i sti nct and maybe s i mul taneous events 

may occur under severe soi l l oa d i ng condi ti ons . F i rst , adj acent prop-

6 . 5 I erty subsi dence whi c h  may affect 3300 South Street , 900 West Stree t ,  

al ong with the underground uti l i t i e s . Secondl y .  a mud wave on adj acent 

properties  hav i ng the same effec t as  the f i r st menti oned . And ,  thi rd , 

i nterference w i th normal groundwater fl ows i n  the area thereby caus i ng 

unprert i c ted surface and subsurface fl ow characteri s i c s .  Al l of these 

woul d have severe and detrimental effects on Central Val l ey as  wel l  as 

adj acent envi rons . 

r: The Draft Statement i s  cl ear when i t  states that the C l i v e  s i te i s  

I 
geol og i c a l l y  s u per i or i n  the event of an  earthquak e .  W e  agree . W e  are 
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al so not aware o f  any .eans avai l ab l e  to miti gate the detrimental effect 

of a major sei smic occurence on the V i tro s i te .  I t  i s  wel l understood 

that the odds of a sei smic event happen i ng at V i tro is much greater than 

at C l ive.  It must al so be remembered that even a mi nor se i smic  event 
8. 2 I cou1 d change the groundwater regille to the detrilllent of a stab i l  i zed 

pi l e  wi th or wi thout a l i ner . There are over 1 00 cul i nary wel l s  wi thi n 
one- hal f mi l e  of thi s si te ,  and the l argest user i s  the muni c pa1 system 
whi ch supports the work i ng force of one-ei ghth of the popul ation of the 
state . � Sec ti o n  5 . 1 1  of the Draft Statement ,  " Impacts on Economic Struc

ture , "  cl early does not meet the federal l aw for preparat ion of a Draft 

1 . 1  Statement . Thi s i ssue wi l l  be d i s c u s sed i n  some deta i l  l ater i nasmuch 

as it is one of the three maj or i ssues i n  the eval uation of  the stabi l i

zation  al ternatives.  

L I F E -CYCLE COST I NG OF  RECOMMENDED ALTERNAT I VE S  

One of  the s i g n i fi cant areas of  shortcomi ngs thus far i n  the dec i 

S i o n-mak i ng process i s  that of  impl ementi ng the val ue eng i neer i ng 

( V . E . )  concept i nto the conceptual ,  prel imi nary , and fi nal deS i g n  pro

cesses . My prel imi nary di scuss i ons  wi th DOE personnel i nd i cate that 

10 . 2 I there wi l l  not be a V . E .  or l i fe-cyc l e  cost i ng analys i s compl eted 
p r i or to the record of dec i s i on bei ng made . I don ' t know how the DOE 
does busi nes s , but the EPA wi l l  not al l ow  a l arge constructi on proj ec t 
to move ahead wi thout at l east two very deta i l ed val ue eng i neer i ng 
analyses bei ng compl eted duri ng the course of the proj ec t des i gn .  
k now. I a m  i n  the process of  constructi n g  a S1 00 m i l l i on wastewater 
treatment pl ant on the V i tro s i te .  The three V . E .  sessions  conducted 
on my project have saved many m i l l i ons  of  dol l ars  to the publ i c .  

2 .  r I n  some i nstances , what has been i denti fied as the most expens i v e  

al ter nati ve to construct becomes the l east cost al ternati ve i n  the l ong 
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term duri ng the val ue engineer i ng anal ys i s .  Some of the many factors 

that woul d have an i nfl uence on thi s anal ys i s  woul d be : 

°Cost of operation and mai ntenance 
°Repl acement costs 
° I nherent ri sks  and probab i l i t i es of  

fai l ures 
°Dol l ars  l ost to the publ i c  through 

mi s pl acement of the structure 

In the case of  stab i l i zation of  lIIi l l  tai l i ngs on the V i tro s i te ,  the 

l east capi tal cost al ternati ve ,  it i s  apparent that thi s al terna t i ve i s  

the most costly usi ng a value eng i neeri ng anal ys i s .  

Over the past lIonths , I have been quoti n g  the resul ts of  a n  i n

house val ue engi neer i ng analys i s  wh i c h  needs to be rei terated here. 

U s i ng standard government val ue eng i neer i n g  or l i fe-cycl e costing tech

n i ques , the payback of the cost to move tai l i ngs to Tooel e County wi l l  

occur somewhere between ni ne and ten years . Now i t  i s  recogni zed that 

the si te cl eared i s  a good dec i s i on even though it i s  i n i ti al l y  the most 

expen s i ve .  

W e  have now had the opportuni ty t o  re1 00k at thi s  questi on of  the 

potenti al economic fMpaCtS of the V i tro s i te i f  the ta i l i ng s  were not 

stab i l i zed i n  pl ace wh i c h  can accrue to Sal t Lake County usi ng a cost

benefi t perspective.  

( I ntroduction of  J i m  Weaver) 

ECONOMIC E VALUAT I ONS 
My name is Jim Weaver. I am Chief Economi st for E n g i neeri ng Sc i ence, a 

worl dwi de fi rm of sci enti sts and engi neers engaged i n  a w i de vari ety of 

envi ronmental engf neerfng projects for Government and I ndustry. I have 

been retai ned by the Central Val l ey water Recl amation Fac i l  i ty Board 

1 . 1  
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( CVWRF B )  to review the Draft E nv i ronmental Impact Statement , wh i c h  i s  

the subject o f  these heari ngs today. The pri nc i pal goal o f  thi s review 

was to prov i de CVWRFB w i th an obj ec t i ve appra i sal of  the economic eval u

ati on of al ternati ves set forth i n  the Draft E I S .  The remarks I w i l l  

�ake today represent the prel imi nary findi ngs of  my review. 

The Draft E I S  sets forth an eval uati on of  al ternati ves for correct

i ng publ fc  heal th hazards associ ated wi th ura n i um  m i ne ta i l i ngs  at the 

V i tro S i te .  The DOE authors assert , at l east impl i C i tl y ,  that compl i ance 

with recent E PA regul ati ons concerni ng c l ean up of  open l ands and buil d

i ngs provides the appropri ate bas i s for determ i n i ng how much cl eanup i t  

woul d joi ntly undertake with the State o f  Utah, a s  prov i ded for by 

UMTRCA ( PL 95-604 1 .  The comparf son of al ternati ves i n  the Draft E I S  i s  

performed us i ng the cost effec ti veness pri nc i pl e  wh i ch states that the 

al ternat i ve wh i c h  atta i ns compl i ance cheapest i s  the most preferred .  

W i thout comment i ng o n  the l egal question o f  whether meeti ng the E PA 

regul ati ons amounts to the appropriate defi n i ti on of responsi b i l i ty ,  I 

w i l l  argue that the cost effec ti veness anal ys i s  presented i n  the Dra ft 

E I S  i s  ser i ously defi c i ent. I woul d l i ke to rev iew a broad l i st of  

excl uded costs  wh i ch both undermine the concl usi ons reached i n  the Draft 

E I S  and wh i c h  further cal l i nto the question for the useful ness cost 

effecti veness pri nci pl e  empl oyed there i n .  

A s  i s  nearly a 1  ways the case i n  matters rel ati n g  t o  heal th and 

envi ronmental protecti o n ,  the costs to SOC iety are much greater than 

"engi neeri ng" costs of c1 eanu p .  In the Vi tro case , the cost of  doi ng 

nothi ng about the tai l i ngs i s  not zero , but the sum of a l ong l i st of 

publ i c  and pri v ate damages resul ti ng from the real or perceived dangers 

a ssoci ated wi th l i v i ng in cl ose proximity to the wastes.  The analyst 

who uses a cost e ffectiveness cri teria  for determi n i ng how to meet s pe 

c i f i ed cl eanup l evel s sel dom eval uates such damages because the c 1 ean-



1 0 . 2  

Statement by CVWRF 
P age 1 l  

207 

� regul ati ons sel dom requi r e  thei r  i nc l us i o n .  However , to the great 

c redit of  � regul ati ons , such external costs and damages are to be 

i nc l uded i n  the eval uati on of a l ternati ve s .  In the anal ys i s  prov i ded i n  

thi s Draft E I S ,  they have been treated much too cursor i l y  o r  not a t  al l .  

Let me review some of the .ost obv ious oversi ghts . 

1 .  I ncreased Costs of Operation 

The Central Val l ey Water Recl amati on Fac i l  i ty Board ( CVWRF B )  wi l l  

face certa i n  i nc reases i n  operati ng costs i f  V i tro l ands are parti al ly 

cl eared and stabi l i zed . S i nce l and is requ i red as a means for d i sposi ng 

sl udge , any l ost l and area wi l l  mean addi t i onal outl ays wi l l  be made to 

ei ther devel op sl udge d i s posal s i tes el sewhere and/or i n stal l exten s i v e  

sl udge dewateri ng fac i l i t i e s .  I nasmuch as CVWRFB purchased the V i tro 

l and wi th ful l  expectation  that the tai l i ngs woul d be cl eared by DOE , 

thi s amounts to a "ta k i ng" of benefi c i a l  l and val ue , the cost of wh i c h  

wi l l  u l timatel y  b e  passed on to Central V al l ey customers i n  the fonn of 

hi gher fees or spec i al assessment s .  

2 .  Loss of  Resource Recovery Benefi ts 

U nder the parti a l  clearing al ternati ve,  a Resource Recovery 

Fac i l i ty wi l l  not be bui l t  because cl eared l and wi l l  have to be devoted 

to uses with hi gher val ue to CVWRF B ,  namely sl udge d i sposal . The l oss 

of benefits resul ti ng from thi s cancel l ation amounts to a further l oss  

to CVWRF B .  Si n c e  these benefi ts woul d have been avai l abl e t o  offset 

operati ng costs , thei r l oss wi l l  al so be fel t by Central V al l ey rate 

payers . 

3 .  Forgone Lease ,Re¥enue 

The prevai l i ng and forecasted use of l and i n  the v i C i n i ty of V i tro 

is l i ght commerc i al . CYWRFB has pl anned a 20 - 25  acre i ndustrial park 

1 0 . 2  
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development for part of  the V i tro S i te whi c h  woul d be prevented if the 

V i tro S i te were only part i a l l y  cl eared . I f  the present worth of al l 

future returns to l and i s  refl ec ted by cu rrent sel l i ng prices for other

wi se equi val ently "endowed" l an d ,  then CVWRFB ' s  forgone l ease benefi t 

i n  present worth tenns c ou l d  be i n  the v i c i n i ty of $200 ,OOO/acre or 

$4 , 500 ,000 . I f  the V i tro i nd i ustrial  park were devel oped , there woul d 

be addi t i onal economic returns to i ts devel oper s ,  and the suppl i ers of  

goods and ser v i ces who ei ther di rectly or i ndi rectly serve these 

i ndustr i es .  

4 .  Other P roperty Losses 

Both the real and percei ved heal th ri sks of  being cl ose to the 

V i tro mi l l  tai l i ngs  have caused fear among those who l i ve and work near 

the V i tro S i t e .  I t  i s  l i kely that these concerns have depressed prop

erty val ues i n  the v i c i n i ty of V i tro . The Draft E I S  shoul d more 

adequatel y assess the range of poss i bl e  impact for thi s effect .  

E c onometri c regress i on techni ques have been used wi dely for thi s pur

pose , usi ng data concerni ng property c haracte r i st i C S  and sel l i ng pri ce 

whi ch are typi cal l y  recorded for property transact i o n s .  

I t  i s  easy t o  s e e  that such impacts may be l arge. Let m e  state a 
hypothet ical  case wh i c h  may c l ari fy thi s  po i nt .  Assumi ng an affected 
area of 500 ac res and a cost impact d i stribution such that annual l and 
val ues were depressed 5 percent in 80 percent of the area , 10 percent 
i n  1 5  percent of  the area , and 50 percent in 5 percent of  the area , 
and average l and val ues were $ l OO , OOO/acre, then the total present 
worth i mpact woul d  be as l arge as $4 , 000 , 000 . Th i s  val ue i s ,  of 
c ourse,  enti rely specul ati ve but i s  pl aUS i bl e  enough that it shoul d 
compel a far more ser i ous analys i s  to be prov i ded i n  the Draft E I S .  
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The val ue of 1 He i s  the l east tractab l e  of  al l economic i ssues 

surroundi n g  the V i tro i ssue . I s  there a fi n i te range to human 1 He 

val ue? Are al l l i ves worth the same? Who says how much each i s  worth? 

Al though economists have been able to fi nd imputed val ues of human l i ves 

by exam i n i ng the amount governments are wi l l i ng to spend to save l i ves 

( for exampl e by outl ays for hi ghway improvements with known mortal i ty 

prevention rates ) , or by cal cul ati ng the present val ue of l i fetime earn

i ng s ,  few bel ieve ser i ou s l y  that such est imates capture al l the val ue of 

an i ndi v i dual in any soc i a l  context. Further compl i cating thi s  i ssue i s  

the i ncl us i on o f  future generati ons i n  the eval uat i o n .  I n  thi s i ssue , 

the wel fare of the next 10 to 50 generati ons i s  a stake . Shoul d the 

val ue of future generati ons be d i scounted? 

Whatever the val ues used , they are cl earl y great .  Yet trea t i ng 

them only " subj ectively"  ( that i s  unquantHi ed ) ,  as does the Draft , has 

resul ted in too l i tt l e  consi derati on in the rev i ew of al ternatives.  The 

Draft asserts that 0 . 8  new cancers woul d occur per year with no remedi a l  

act i o n ,  a n d  impl ementati on of ei ther on- s i te o r  off- s i te stab i l i za t i on 

apparently resul ts i n  a near-zero c a ncer rate. Too eas i l y  assumed i s  

that there wi l l  b e  1 00 percent certai nty of stab i l i zati on systems 

work i ng throughout the 200 - 1 000 year peri od and that there i s  100 

percent certai nty that no future fi ndi ngs about mi l l  ta i l  ing epi demi

ol ogy that wi l l  al ter cancer risk assessments . It is rel evant to note 

in the 30 years or so si nce l imi ts have been set for t'ccupati ona1 

radi ati on exposure ,  nearly every tillt! l imi ts were revi ewed for ade

quacy , they were l owered. It woul d appear a very questionabl e ,  

al though plaUS i bl e ,  assumption to luke that i n  200 - 1000 years , n o  

new di scover i es wi l l  made about m i ne ta i l i n g  heal th impacts wh i c h  

woul d cause us t o  rev i se our expectati ons about publ i c  heal th damage . 

1 . 1  
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Concl usi ons 

bel i eve that the sum of these costs , namely the sum of 

" I ncreased Operati ng Costs for CVWRF B ,  

"Lost Benefi ts from the Resource Recovery Fac i l i ty 

"Forgone Revenues from a pl anned i ndustri al park 

"Property Losses i n  the V i tro v i c i n i ty ,  and 

"Heal th Damage R i sk s ,  
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is very h i gh .  A pre1 iminary estimate for only two of these fi ve cost 

categor i es al ready a pproaches 1 0  mi l l i o n  dol l ar s .  When comb i ned with a 

S25-mi l l i o n  est i mate for engi neer i ng cost over s i ghts , i t  i s  apparent 

that the al l eged cost advantage of the ·stab i l  i zati on- i n- pl ace" a1 terna

t i ve is al ready el imi nated. � It is my concl usi on that the economic anal y s i s prov i ded in the [ I S  

i s  total l y  i nadequate for mak i ng the important soc i al dec i s i on of  how 

best to manage V i tro mine ta i l i ng waste. The cost categori es descri bed 

above shoul d be carefu l l y  analyzed in rev i s i n g  the Draft [ I S .  

CONCLUSIONS 

F or the transcript record, I am Rodney Dahl . 

I n  summary , we have presented here , today , enough ev i dence on the 
real econom i c s  of the tai l i ngs removed and the i n herent ri sks of l eav i n g  
the tai l i ngs i n  pl ace that i t  shoul d not b e  d i fficul t t o  make the dec i -

1 0 . 2  I s i o n  to move the tai l i ngs to a rl!lllote si te for stab i l i zation.  I have 
prepared two tabl es for rev i ew that wi l l  concl u s i vely i l l ustrate how 
easy i t  is to make the dec i s i on to move.  

( Sl i de - Tabl e I , "Heal th R i sk Factor Analysi s " )  

( Sl i de  - Tabl e 2 ,  · S i te Devel opment Analysi s" )  
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Tabl e 1 

Heal th R i sk Factor Analys i s  

V i tro C l i ve 

P otent i al Sei smic  Ac ti v i ty Affec ting  
the  Stabi l i zed P i l e  H i gh Low 

Groundwater F l ows in P roximi ty 
to Stabi l i zed P i l e  E xtreme None 

Underground Cul i nary Water Sources i n  
P roximi ty to Stab i l i zed P i l e  E xtreme None 

Nearby Groundwater Abi l i ty to be Used 
for Mun i c i pa l  and I ndustrial  Purposes Extreme None 

Stabi l i zed P i l e  in P rox imity to Known-
Muni c i pa l  and P r i vate Cul i nary Wel l s  E x treme None 

K nown General- F l oodi ng of S i te from 
Nearby Drai nage Channel s H i gh None 

Stab i l i zed P i l e  Located in I denti fied 
F l ood Drai nage Ba si n Moderate None 

Ab i l i ty to P rotect Agai nst Stabi l i zed 
P i l e  Bec omi ng a Heal th Hazard to the 
Communi ty in wh i c h  it Resi des Perhaps Yes 

Tabl e 2 

S i te Devel opment Analys i s  

Stab i l i zed P i l e  Located o n  Land P rev i ously 
I dent i fi ed for Devel opment 

Publ ic  Works P roj ec t 
Commerc i a l / I ndustr ia l  
Grazi ng/Recreati on 

S i te Can Contri bute to the Economic Wel l 
Be ing o f  the Commu n i ty 

Stabi l i zed P i l e  to be Ma i n tenance F ree on 
a Long-Term Bas i s  ( that i s ,  no c l ose 
moni tori ng because of cl ose proximity 
to cul i nary water sources or other heal th
ri sk  factors) 

Geol og i c al ly  Super i or i n  the E vent of 
E arthquake 

S i te in C l ose Proximi ty to E x i sti ng and 
Future Uti l i ty Systems 

Neces si ty of a Long- term Leachate
Moni tor i n g  System to Adequately Protect 
the Potenti a l  Communi ty Water Supply 

V i tro 

Yes 
Yes 
No 

Yes 

No 

No 

Yes 

Yes 
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C l i ve 

No 
No 
Yes 

No 

Yes 

Yes 

No 

No 
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Based on my most recent d i scussi ons with the Tec hn i cal Assi stance 

Contrac tor , i f  the tai l i ngs were to be stab i l i zed on si te ,  the tak i ng of 

l and woul d be some n i ne acres l ess than proposed in the Draft Statement. 

To some degree , that ' s good; but on the other hand, imag i ne yoursel f 

standing on 900 West Street and v i ewing a permanent mi l l  ta i l i ngs pi l e  

some 4 5  feet hi gh--4 1 /2 stories . Now that ' s  some monument to a g i ant 

federal mi stak e .  How l ong woul d you imag i ne it w i l l take to get the 

Gol den Fl eece Award? 

Those good fol ks i n  Tooel e County are very concerned about getti ng 

the tai l i ngs as far away from them as poss i b l e  and yet to keep the ta i l 

i ngs a s  envi ronmental ly safe a s  possi bl e .  We agree wi th that concept . 

The move to C l ive serves both purposes and adds the add i ti onal safety 

factor o f  one add i t i onal mounta i n  range between Tooel e ' s  popul a t i on cen

ters and the stab i l  i zed pi l e .  For them , the di stance to C1 lYe i s  

greater than the di stance t o  South Sal t l a k e .  

I t ' s i nterest i ng t o  m e  t o  note that those wh o  have the responsi

bi l i ty for prepa r i ng thi s Draft Statement and , for that matter , those 

who wi l l  make the dec i si on as to how these ta i l i ngs are to be stabi l i zed 

are al l from out of the Sal t lake area and are not very fami l i ar w i th 

the sei smi c  ti mebomb that we i n  thi s Val l ey l ive w i th every day . If you 

l i ved here and were real l y  fam i l iar  wi th the Wasatch Faul t threat , the 

dec i s i on to move the tai l i ngs woul d be easy . I f  there is a major earth

quake in thi s val l ey and it does breach the pi l e  on the V i tro si te ,  i t  

woul d probably be months before i t  i s  recogni zed that one o f  our major 

cul i nary water sources is i rreparably damaged- - 1 i ke1 y to the poi nt where 

who k nows how many peopl e have been contaminated . 

We have had the opportuni ty to d i scuss the vari ous i ssues that are 

cl early not wel l enumerated in the Draft Statement before thi s heari ng 

today. The Central V a l l ey master pl an and surround i ng l a nd use i nten-

Statement by CVWRF 
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t i ons are in confl ict w i th stab i l  i za t i on in pl ace. There are some 

severe technical i nadequac i es that are rev iewed here as wel l  as by 
others . l i fe- cyc l e  costi ng of al ternatives must be an important el ement 

in the dec i s i ons to remove the ta i l i ngs from the V i tro s i te .  The eco

nomi c eval uati ons show cl earl y that it is i n  the best i nterest of the 

publ i c  to return the V i tro s i te to i ts hi ghest and best use , aga i n  to 

remove the tai l i ngs to an envi ronmental l y  sound desi rabl e l ocati o n .  

T h e  congressi onal report wh i c h  accompan i ed the federal l aw for th i s  

remedi al action program states cl early that " the Comm i ttee bel i eves that 

the urani um  mi l l  ta i l i ngs shoul d be treated . . •  i n  accordance w i th the 

substanti a1 hazard that they wi l l  represent unti l l ong after ex i st i ng 

i nsti tuti ons can be expected to l ast i n  the present form .  Note 
that thi s mandate cannot poss i bl y  be met w i th the ta i l i ngs i n  an urban

i z i ng area . Th i s  al one says move the ta i l i ngs regardl ess of  the costs . 

I t  c annot be emphasi zed enough that the primary i n tended use of  

the total V i tro s i te i s  to accommodate a worthwh i l e  publ i c  purpose .  A 

dec i si on to stabi l i ze the tai l i ngs i n  pl ace woul d be an un fortunate 

one i n  that it woul d jeopard i ze the true fores i ght and the publ i c  trust

eeshi p of  l ocal el ec ted offi c i al s . 

Thank you . 
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Apri l 8 ,  1 983 

Memo to : Mr. James A. Morl ey , Project Manager 

From: S a l t Lake C i ty-County Board of Hea l th 

.,{-' " ,  

Re : V i tro Resol u t i on 

Attached , for your i n format i on ,  

7 ,  1 983 by the Sal t Lake C i ty-County 

s ta b i l i za t i on i n  pl ace , as presented 

such a sol u ti on i s  unacceptab l e .  

i s  a copy of a reso l u t i on pa s s ed Apri l 

Board of Hea l th . I t  i s  our pos i t i on that 

in the DE I S  is "fata l l y  fl awed " , and that 
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R E S  0 L U T I  0 N 

WHEREAS , the S a l t Lake C i ty-County Board of Hea l th has s tu d i ed the hea l th 
effects of the V i tro ta i l i ngs , and 

WHEREAS , the Sal t Lake C i ty-County Board of Hea l th has stud i ed the 
proposed remed i a l  a c t i on a l tern a t i v e s  set forth in the Draft Envi ronmental 
Impact Sta tement ( D E I S )  i s sued by the U . S .  Department of Energy , and 

WHEREAS , i t  is recogr.i zed that rad i a t i on from i nhal ed r.d�n daughte, 
part i c l es , a s  are rel eased from the V i tro ta i l i ng s , has been establ i s hed a s  a 
cause of l ung cancer i n  both man and a n i ma l s ,  and 

WHEREAS , the ta i l i ngs con s t i tute a subs tan t i a l  qua n t i ty of a l ow l evel 
ra d i oa c t i ve mater i a l , exposure to which is unnec e s s a ry and not in the i n tere s t  
of publ i c  hea l th ,  and 

WHEREAS , t h e  numerous heavy meta l s  and rel a ted compounds i n  the ta i l i n gs 
cons ti tute a s i g n i f i cant and permanent t h reat to the s u rround i ng groundwater 

9 . 5 sys tems, and 

20 . 1  

WHEREA S ,  ( 1 )  The ta i l i ngs consti tute a hazardous wa s t e ,  and ( 2 )  were the 
tai l i ngs not now at the V i tro s i te ,  the V i tro s i te wou l d  not have been 
sugges ted a s  a permanent haza rdou s wa s te s i te a s  it f a i l s  the ri g i d  sel ection 
cri ter i a  for such s i te s , and 

WHEREAS , Congress c l early requ i red that permanent sol u t ions be i mpl emented 
in fundi ng remed i a l  a c t i on s ,  and 

WHEREAS , the concepts and d e s i gns set forth in the DE I S  for on - s i te 
stabi l i za t i on at Vi t ro ,  i n  a l l  s u g g e s ted va r i a t i on s ,  do not prov i de a n  
adequ a te , permanen t ,  or cert a i n  sol u t i on t o  t h e  probl em. 

NOW THEREFORE BE IT R E S OLVED that the Sal t Lake C i ty-County Board of Hea l th 
does hereby adopt the pos i ti on that on - s i te stabi l i z a t i on as proposed by th� 
Department of Energy is "fata l l y  fl awed " ,  and that such a sol u t i on i s  
unacceptabl e .  We a re opposed to the permanent e s tabl i shment of a 3 , 40 0 , 000 ton 
hazardous wa s te s i te w i t h i n  Sal t L a k e  County . Fu rthermore , the o n l y  adequate 
and acceptabl e sol u t i on to the problem i s  removal of and proper s ta b i l i za t i on 
of the tai l i ng s  at a s u i tabl e l oc a t i on , such as i s  proposed in the t h i rd DE I S  
a l terna t i ve o f  rel oca t i ng the tai l i ngs t o  the South C l i ve S i t e .  

Dated t h i s  7 t h  day of Apri l ,  1 9B3 

SALT LAKE C I TY-COUNTY BOARD OF HEALTH 

b ;1 J .  / / . .  /;:; y t ,"'J·� . :r-
/ 

WAYNE I .  BAER , CHAI RMAN 





STATE OF UTAH 
SCOTT M . .  H.AT H�SON 

0 0  .... 1[.""'0,.. 
Q F F'" , C E  O F'"  T H E  G O V E R N O R  

SALT L A K E  C I T Y  

The Honorable Donald P .  Hodel 
Secretary of Energy 
1000 Independence Avenue , S.W. 
Washington , D .C .  20585 

Dear Mr . Secretary: 

841 1 4  

April 8 ,  1983 
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The resicent s of Utah, perhap� as much as those of a ny other state, 
have par tic ipated in the tremendous scientific and technological aelva'lCes 
fost ered by the federal government in the nuclear arena . The Vitro Cllemical 
Company plant was one of those ventures .  For 14 year s ,  the federal government 
and the citizens of the state of Utah shared the industrial output and 
economic benef its of the Vitro plan t .  

However, since the terminat ion of operations at the plant in 1968 , 
the tai lings and other toxic contaminants left at the site have posed an 
increasing threat to the health and safety of residents of the Salt Lake 
valley Where nearly one-half of the total population of our state reside s .  In 
addit ion, the resulting aesthetic blight and building restrictions i mposed by 
the presence of the waste have prevented the development of prime industrial 
property. In 1978 Congress provided a means for solving these problems When 
it pa:;seJ, the Uraniul.I Mill Tailings Remedial Action Act 

The Draft Environmental I 
the Former Vi tro Chemical COnpany Site was prepared for the purpose 0 
a hard look at environmental consequences of alternatives proposed for 
impl ementing this act . The two key solutions are removal to a r emote area and �tabilization on-site , both of which I have ca refully reviewed. My conclusion 
is that the state of Utah cannot concur willi on-site stabiliza t ion as an 

20 . 1  acceptable means of dea ling with the cont amination at the Vitro site.  The 
only acceptable alternative under consideration is the reroval of the tailings 
to a remot e ,  environmentally safe site. 

The Department of Energy appears , however . to implicitly ident ify 
stabilizat ion on the Vitro site as the preferred alternative , a complete 
reversal of the previous DOE position . Thi s  change of direction is apparently 
based upon the economic conclusion that stabilization on-site provides a 
cheaper a l t ernative. Our attached technical comr.Jents challenge not only the 
health and safety conclusions of the DOE, but also the data and methods used 
to arrive at cost estimates. It is our opinion that serious misc alculat ions 
have occurred regarding the current and future threats the wastes pose to the 
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human envi ronr.lent and the one-time costs of impl ementing the var ious 
a l terna tives . Furthermore,  the 1010g term costs to society over the thousand 
year planning cycle are not even cons idered in the DEIS .  

T h e  application o f  theoretically sound technology oftent imes has 
unantic ipated and imperfect results . �e in Utah have repeatedly relied upon 
the jillerr,ent of the federal governr.Jent as to the sofety of various nuclear 
related activities , only to rea lize later the error i n  judgment . lhe latent 
probl ems 1..1 ,ich a re surfac ing with the Vitro tailings pile is one exampl e ,  but 
with a difference : �� have the opportunity to rer.Jedy the probler.J before 
further errors in judgment have serious human impac t .  

T h e  oppor tunity for a ssuring the greatest safety for the Utah public 
l ies in implement at ion of the a lternative of removal to a safe, remote s i te. 
lhe cooperative agreement beween the DOE and the state of Utah requi res state 
concurrence in the al ternat ive selected . The only alternative with which the 
state can concur is that 1..nich provides the safest and surest remedy to the 
problem at hand. 

In the spirit of the coopera t ive agreement , and the need for 
immedi ate resolution of the Vitro tai l ings question, I urge you to select 
removal a s  the course of remedial action. He have shared the economic and 
SOCial benefits bro4;ht about by th i s  devel opment . We must now begin the 
ir.Jmediate relocation of the tailings before we are faced with sharing the 
responsibil ity for potentially tragic impacts to Utah res ident s .  

SH:1: jc 

tJ'inc rely, 
y -

� ..... � 
GNemor 
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I .  GENERAL COMMENTS 

20. 1 1 3 . 2 [ 
1 3 . 3 

The state o f  utan maintains that both the tail ings and the otner contami nated 
materials located a t  the v i tro s i te must be moved to a remote area . I t  is not 
possible to stabil ize the tailings in pl ace and protect the env ironment and 
pub l iC heal th into perpe tui ty . I n  addition ,  the aesthetic b l ight and zoning 
restrict ions which would result  from on-site stabi liza tion would preclude 
real ization of the ful l  economic poten tial from devel opment of  the Vi tro s i te 
and the surrounding proper ties . for these and other reasons l i s ted te lClw ,  
,�l ternative 3 - - Stab i l izat ion a t  the South Clive s i te ,  a s  describea i n  the 
Draft Environmental Impact Statement : Remedial  Act ions at the Fn rmer vi tro 
Chemical Company Si t e ,  i s  the pre fered alternative of U,e s tate of  Utah . T"is 
pol icy i s  in keeping w i th the pos ition prev iousl y  taken by the state of  Utah . 

8 . 3  

14 . z [ 
In the draft E I S ,  the U . S .  Department of Energy consisten t l y  underestimates 
the potential threat to publ ic heal th and sa ret y .  Errors occur in se'Jeral [area s .  Serious miscalculations render the seismic anal ysis inva l id .  The 
extent of current and potential groundwater contaminat ion is a lso 
s i gni ficantl y  mderes t imated . The hazardous effects o f  var ious heavy metals  �nd other nonradioactive contaminants are not considered . final l y ,  the 
economic  evaluat ions which were per formed conSis tent ly  overes timate the costs 

1 . 1  dssoc i ated w i th removal of the tail ings and other contaminants to the South 
Clive s i te , and mderestimate the cos t of on-site s tabi l ization . 

20 . 2  I fur thermore , by fa i l ing to consider the full-range of economic costs and 
benefits  accruing during the en t ire 1000 year planning cycle , the DOE 
underest imates the costs o f  stab i l iz ing the tail ings at the Vi tro s i te .  SuCh 
cos ts w i l l  accrue due to the loss o f  pub l i c  revenues and associa ted 

10 . 2  l opp(;r tunity  costs i f  the wastes are  stab i l i zed at tr,e V i tro s i te . 
Considerat ion of these los t  opportunity cos ts indicates that both the federal 
government and the state of Utah wi l l  recover a major por tion of Ule ir  
t a i l ings removal cos ts w i thin 30  years . 

The fai lure o f  the ODE to ut i l ize a long-term economic model has also resul ted 
in a laCk of cons i deration of  the private sector income and job opportuni ti es 
which could  be real i zed i f  the wastes were moved to a remote s i te , a l l owing 
the ful l  economic potential  o f  the V i tro s i te and the surrounding properties 
to be developed. Pn analysis of these and other economic factors is offered 
in Economic 1m acts of Al ternative Remedi al Ac tions for the Vitro Ta i l in s ,  a 
Ut ah DI V I S Ion of COITilliuni ty  [)eve opment report wrl i ch accompames these comments . 

Another major concern of the s tate of Utah is the impli c it change in direction 
the DOE has taken from the concept paper genera ted dur ing ear l y  consicerat ion 
of the Vi tro issue . In the June 1981 Remedial Action Concept Paper , trle 

5 . 2  I oeportment agreed with the s tate  that removal of the tai l ings to a remote �ocale was the pre ferred al ternative . Les" than a year later in a revised 
.2 document , the DOE reversed i ts pos ition , maintaining that un-s i te 

s tabil i za tion was i ts  pre ferred al ternative . This  sudden reversal has caused 
ser ious problems for local government , especial l y  planning and zoning 
activities It is  the s tate 's pos i t ion that th is change is unjusti fied and 
unsupported in the draft EIS . 

The Council on Enviromental Qua l i ty 's regulations for implementing the 
Na tional Envi ronmental Pol icy Act s t ate tha t the purpose of an E I S  is to 
.. . . .  prov ide ful l  and fa ir  discussion of s igni ficant env ironmental impacts . "  
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The state o f  Utah feels that the dr a ft E I S  has failed to meet the CEQ 

guidelines as outl in�d below . 

Fur thermore , the draft E I S  fa ils to satis f y  the spi r i t  and intent u f  the 

uranium Mill Tail ings Radiation Control Act o f  1978 . This occurs in two key 

areas . First , i t  is clear that Congress intended remedial actions to consist  

o f  a one-time solution to probl ems . On-site stab i l ization (as implici tl y 

recomended by the DOE ) would not accomplish thi s ,  but rather , leaves the 

ult imate solution to the future , a fter susta ined generation o f  adverse 

socioeconomi c  i mpacts has occur red and fundi ng for remedial action is  nQ !onger available . Second , the Ac t anticipates a mutuall y satis factory course 

of action through the implementation of a cooperative agreement . The impl i c l t  [ pre ference found i n  the draft E I S  does not accompl ish a mutuall y  satisfactory 

3. 1 resolution of the problem .  

20 . 7  Finall y ,  in keeping w ith the cooperative agreement , the state should b e  ful ly 

lnvolved in the develupment o f  the final E I S .  

SPECIFIC COMMENTS 

Forward,  paragraph 3 

Change in designs may be needed to conform to changes In the final EPA 

standards for remedial action at  inactive uranium mill tai lings sites .  

The  final E I S  should stipulate that such changes will  be  reviewed ana 

approved under the prov isions of NEPA . � l ack of adequate data to predi ct either the probab i l y  o f  futu�e 

6 . 1  gruunclwater con t amination or groundwater use pa t terns is mentioned . Tnre 
re ferenced addi t i onal groundwater inves tiga t i ons are inadequa te in de�ign 

and of too short durat ion to f i l l  in the existing gaps in the data base . 

Page 5 .  - 1 . 2 . 2  

UC£ is responsib Ie for actual a01uisition of the 69 acres . The state of 

20 9 Utah recognizes its responsibi l it y  to pay 10 percent of  al l agreeo upon 

• 
costs , but w i l l  nat undertake responsib i l i ty for actual acquisit ion of tne 

realty in ques tion .  

Page 6 - Table 1-1  �he total  cost o f  IU ternative 2 i s  underest imated by  

1 0 . 1  mill ion (see also p .  54 - Table A-17 commen ts ) .  

The total cast o f  Al ternative 3 is overestimated b y  $8 

pp . A-90 & A-91 ) .  

Pages 5 and 8 

as much as $;20 . 5  

mil l ion ( see also 

Because the ODE ana l ys i s  considered di fferent stab i l izat ion regimes at the 

Vi tro s i te (stab i l i zed mound ) and the South Cl ive s i te (par tial burial ) , a ji rect cost-benefi t comparison is not appropr iate . The state of Utah 

- 2 -
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UbEl ieves that partial burial represents state of the Brt technology and 
9 8 offers superior benefits in terms of public  hea l th and s a fe t y .  This . 

fur ther increases the a t tractiveness o f  the South Cl ive al terna tive . 

Page 9 - paragraph 2 

I t  should be noted that a bui lding mor i tor ium for �evelopment in the v icini t y  of the Vi tro s i t e .  
5 . 2  relaxed b y  sa l t  Lake Count y  onl y  Bfter assurances 

wastes would be removed . 

Page 11 - 1 .4 

several years hal ted 
This mori tor ium was 

by the DOE that the 

The draft EIS  sta tes that " [ t )he need for clay liners has not been 
demons trated . "  Thi s  i ssue mus t be addressed be fore any si ling decisions 
are made . The state believes that clay is an essential  component o f  a 
stab i l ization structure. In fact , w i th the ta i l ings presently in contact 
wi th the groundwater , Utah bel ieves tha t  on-s ite s tab il ization cannot be 

9 . 1  I ser iousl y consi dered as an option wh i ch  w i l l  suffice for even the 200-year 
minimum per iod , as  speci fied in the EPA standards . However , even w i th the 
addi tion of a clay l iner at the V i tro site will  not guarantee the 
integr i t y  of the s ta b i l ization structure due to the sheering e f fect of the 
soil s .  ( See also commen ts p. A-3 5 ,  par a .  2 . ) Since natural clay goes to 
a depth of 20-25 feet at the South C l ive s i te ,  an addi tional l ining o f  
clay ma y  not b e  necessary . 

Pages 12 and 13 - Table 1-3 

The alternative  project casts presented in Table 1-3 are not real i s t i c .  
I n  developing these cast projections , the DOE has n o t  applied the same 
cri ter ia or regiment to s tabilization an-s i te (Al ternative 2 )  and 
stabil izat ion at  the South Clive s i te ( Al ternative  3 ) . Furthermore , the 
r"di a l ogical effects are not correctly  expressed in cumula tive terms for 

1 9 . 7 rAl terna tive 1.  l"athema tical discrepansies exist between Tables I-I , 1 -2 L2nd 1-3 for Al terna t ives 2 and 3 .  

Page 14 , last paragraph 

The cost estimates presented for the al ternatives are incomplete . No 
a t tempt has been made to estimate l i fe-cyc l e  costs , whiCh would show the 
true societal cost over the 1000 year planning cycl e .  Even when a 3D-year 

1 0 . 2 I social -cas t estimating model is employed , the lost oppurtunity  cos ts 
associated w i th indus trial and commercial development a t  the V i tr o  s i te is 
greater than the d i fference in cos t between Al terna tive 2 and Al ternative 
3.  This holds true for both the ODE ' s  and the State o f  Utah ' s  cos t 
di fference estimates in implement ing the twa al ternatives . 

Page 1 5 ,  last paragraph 

The fallowing portion of the CongreSSional report accompanying the Uranuim 
Mill Tai l ings Radiat ion Control Act of 1978 should augment the explana tion 
of the Act in the F inal EIS , S ince i t  mare clear ly reflects the intent o f  
the Congress i n  the legislation :  

- 3 -
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9 . 5 

Page 1 6 , paragraphs 2 and 3 

Hea l th e ffects are estimated in the s ta tement , " . . .  cal culations sugge s t  
Ulat th e  V i tro s i te con tamination might produce 0 . 7 t o  0 . 8 fatal  cancers 
. . .  " .  The addi t i onal 740 to 850 addi tional cancer induced deaths over the 
1000 year planning cycl e have economic costs which must be speci fica l l y  
addressed i n  the final E I S .  

Page 1 6 ,  paragraph 4 

6 . 2  
�ere , a s  wel l  a s  throughout the draft E I S ,  the potential hea l th e ffects of 

the o ther toxic substances remaining in the V i tro tail ings are i gnored . 
The state of Utah bel ieves that these heavy meta l s  represent at lea s t  a s  
great a hea l th  hazard to the underl ying aquifers as the radionuc l i aes . 

Pages 19 , 20 and 21 - 3 . 1 . 1  - Tab les 3-1 and 3-2 

The presence of s i 91i  ficant l evels of nonradioact ive toxic substances in 
the wastes dicta tes that an appropriate s i te be found . The V i tro s i te 
would not qua l i  fy unaer state and federal s tandards as a hazardous waste 
s i t e . In fact , the site fa i l s  to meet even state and federal s tandards 
for the disposa l o f  common sol i o  wastes . 

Paye 30 - 3 . 2 . 3 . 1 , pdragraph 1 !he me thoa , as described by the statement ,  ,,[ t]he water produced dur ing 
empl acement could be temporar  il y stored in sumps near the excava tions and 

9. 8  pumped back into the excavated area a fter the granular working base is in 
place . " ,  should not be employed in the preparation of the l ined 
s tabi l izat ion a rea . Any at tempt to place a clay l iner over a �orking base 
in whi ch  e xcess groundwa ter has been pumped will  fa i l .  Also , the 

roundwater � i l l  be further contaminated by  the tail ings . 

Page 45 , paragraph 4 

6 . 3 

The s ta tements , "Al ternatives 2 and 3 woul d  not di f fer in the ir  
radiological and nonradiologica l  impact on ground- and surface-water �ua l i t y . E i ther al ternative �ould  meet the EPA s tandards . In  any cas e ,  
the ground- and sur face-wa ter systems involved d o  not contain potable 
"ater . "  are inaccurate . Wi thin a one-hal f mile radius o f  the V i tro s i te 
there are 120 wel l s .  Forty o f  these wel l s  are l es s  than 120 fee t deep and 

re being used for i r r i ga tion and stock water ing . Many o f  the 
contaminants present in the tail ings could enter the fooa chain through 
these sources . 

- 4 -
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Page 58 and Tab l e  4-1 

The May 2 2 ,  1910 ear thquake was probabl y a t  about 40044 . 94 ' and 
1 1 1050 .95 ' ,  wel l south o f  Bount i ful dnd about 5 km from the V i tro s i te .  
I t  had an estimated magnitude o f  5 . 7 .  The Novefltler 10 , 1884 ear thqudke 
was not in Bounti ful , but near the Utah- I daho border . The Moirch 28 , 1975  

8 . 3  I event �as in Pocate l l o  Val ley , not Pocatel lo , Idaho . Damage reports  
clear l y  indicate that the Decefltler 1 ,  1958 ear thquake was  near  Neph i .  Hle 
er rors in pinpointing the locat ions of the l a t ter three events is  around 
100 km . These gross errors negate the v a l id i t y  of tne seismi c r is� 
ana l ys i s  . 

Page 59 

8 . 6  IA critical  s tructure such as that proposed for the V i tro s i te Lanticipa te a ma91i tude 7 .5 event occur ing in the Salt Lake Va lley . 
SllOuld 

8. 4 
� t is the opinion o f  the Utah Geologi cal and Mineral Survey that mos t o f  

the ea r thquakes i n  Utah cannot be correla ted w i th sur face faul t s .  The 
re ference that ma intains that " • . .  90 percent of the earthquakes whiCh 
occured in Utah betweeen 1950 and 1965 were located along or in 
association with known fau l t  zones . "  should ver i fi ed .  

1 9 . 9 rThe figure for horizon ta l  accelera tion is 21%  g or 0 . 21 g ,  but cannot be LO . 21% g ,  as indicated in the text . 

8. 5 I The V i tro site is not l ocated on rock , wh im inval idates the 21% 9 
es timate . 

-

The USGS assigns a value of 27% g for Was a t m  Front horizontal bedrock 
accel eration , wh i m  has a 90 percent probabi l i t y  of not being exceeG�j 
dur ing a 50-year period . However , the 50-year standard usea fGr 
cons truct ion purposes i s  not appl icable to the V i tro disposal 
confi gur a t i on .  A more reasonable approam for the Vi tro site is  use o f  
the 250-year s tanda rd .  For bedrock , the v alue would be 60% g .  This 
omment is  also appl icable to page 116 . 

Page 63 

8 . 6  uhe statemen t ,  " [ e ]ach o f  these earthquakes was o f  a magnitude comparable 
wi  th what mi ght be expected to be the ma ximum event produced by the 
fa ul ting a long the front of the Wasatch Range . "  i s  inaccurate according to 
the Utah Geological Mineral Surve y .  

Page 64 

It is un l ikely that evapotranspiration wi l l  occur , s ince the water table 
l ies between 25 and 35 feet in dep th .  

Page 64 

Recrea tional use o f  Ule Jordan River should be considered "bene fi c ia l " .  

- 5 -
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Page 72 

The high levels  of radium-226 and radium-228 in  the deep , par t iall y-

6 . 2  I confined groundwater system may be due to the earl i e r  mining and mill ing 

act i v i t ies at the v i tr o  s i te If so , l eav ing the was tes at  the s i te cuu ld 

6 . 2  

further increase these above-standard radium level s .  

"The piezometr i c  levels in Marcn and Apr i l  198 7 ,  as measured in moni toring 

well s  dr i lled to a depth of approximately  60 feet , ranged from 1 .0 to 1 2 . 0  

feet above the e x i s t i ng ground surface . A s  a resul t ,  deep we l l s  within 

the vi tro area are a rtesi an and flow at the surface . "  When the city ot 

South Sa l t  Lake begins pumping thei r deep , 830- foot wel l  at the Vi tro 

s i te , the a r tesian cond i tions w i l l  dlange a great deal . With the oeep 

aqui fer being only "partiall y-confined" (as  indicated in the dra ft E I S ) ,  a 

serious contaminat i on potential  w i l l  exist . 

Page 73 
. Several  issues rai sed on this page warrant further investiga t i on before 

any decisions are made . For exampl e ,  have any of  the 121 domest ic we l l s  
l ocated w i thin a one-hal f m i l e  radius o f  t h e  Vitro site  been tested for �vidence of contamination? I f  the upper groundwater system ( and poss ibly 

1 1 . 5  the deeper system) are contaminated,  to what ex tent has the contamination 
plume migrated offs i te , and what are i t s  potential  hea l th a ffects? 

The ODE ' s  current s tudies are not adequately des i gned to address the 
remain ing hydrologic concerns . For example ,  the South Clive s i te is  
de,cribed as being hydrological l y  simi l ar to the v i t r o  s i te ,  but onl y  one 
grounuwater s ystem is men t ioned . Is there a l so a deeper , pa r t i a l l y 
confi ned groundwater sys tem at the South Cl ive s i te , and i f  so , what are 
i ts d13l acter isti cs? [age 74 

1 9 . 5  "May"  shou l d  be dlanged to will  in the s tatement , .. [ t ] he high salinity o f  
the ground w a t e r  in the SoufhCl ive area !!@.}' l imit i t s  use . . . .. .  

Page 1 14 .  5 . 3 . 1 , paragraph 2 

l he text men t i ons acqu i s i t ion of " [ a ]  5 . 4 acre strip  arJjdcent to the 
soutl1west s ide . .  . .. .  I-'£lwever , the dr a ft E I S  fa i l s  to ment ion the need to  
acq u i r e  63 . 6  acres o f  property  from the CVWRF Board . 

1 9 . 6  A discrepancy e x i sts between the 23% g accel eration value found on page 

lage 1 1 6  (see also page 59 comments ) 

116 and the 21% g value given on page 59 . Would the final accel era t i on 
es ti ma te then be 18% g? 

The Proceedings o f  Conference Ten , Earthquake Hazards Along the Wasatch 
and Si erra-Nevada Frontal Fault  Zones , convened under the auspices o f  the 
t<a t i onal Earthqu3ke Haz ards Reduct ion Program ( 1979 ) ,  concluded: .. I f  data 
from the complete earthquake catal ogue ( 1850-1978 ) are used , they indicate 
return periods for the WasatCh Front area ( 92 ,810  sq . km) o f  22 to 25 
years for events of 6 .0 on the scal e ,  1 1 1  to 115 years for 7 .0 events and 

- 6 -
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232 t o  263 years for 7 .5 event s . "  The conclusion to these proceedings 
addS : "Comparison o f  r atios o f  velocity spectra between rock and 
a l l uv ium , in the period ranges of most interest in r i sk ana l ysi s ,  suggests 
that ground response at  si tes on thick saturated a l l uv ium such as exists 
beneath l a r ge pa rts o f  the Salt Lake city  area can be ten t imes greater 
than at adjacent rock s ites . "  Th is comment should be referenced with the 
Page 59 comment regarding s tructure des i gn  at the vi tro site . [age 118 

The statement , .. [ flor transient loading condi t ions , such as the ones 
imposed by earthquakes , acceptable factors of s a fety range from 1 .0 to 
1 . 3 . "  is  incorrect . It is also in con fl ict w i th p .  A-69 , whidl indicates 
that a factor of sa fety  "of 1 . 5 ,  is generally accepted as the 
recommended minimum to insure s tabi l i t y . "  

Page 1 1 9 ,  5 . 4 . 2  - Impacts on groundwater 

This aspect is  not adequately addressed in the dra ft E I S .  The v i tro s i te 
is under l a id by a thick sequence o f  unconsol idated Qua ternar y  depos i t s  . 
Bedrock below the site (whidl is buried under a thick sequence of a l luv i a l  
deposi t s  to a t  least  500 fee t )  cons ists o f  semiconsol idated clay , sand and 
gravel , interspersed wi th lava and cemented layers of sand and gravel . 
Wi thin the unconsolidated sect i on ,  two interrela ted (but sepa r a t e )  
groundwater flow s ys tems have been iden t i fied . There is a sha l l ow 
watertable  system which occurs w i thin the upper 10-30 feet o f  the 
unconsol idated a l l uvial materials . At the s i te , the watertable is  sha l l ow 
and typical l y  two to five feet below the e x i s t ing grade , and in piaces the 
tail i ngs are in groundwate r . 

The primnary direction of groundwater flow in both the shal l ow and deeper 
groundwater s ys tems is  to the west and northwes t .  The principal recharge 
of the deeper groundwater system is  through infil tration o f  preCipitation 
and s treamflow along the flank o f  the Wasat ch Mountains . There is  also an 
upwar d  component o f  flow from the deeper to the sha llow s ystem due to the 
artesian pressure on the deeper sys tem . 

Ulder the no action al ternat i v e ,  the degrada t ion of goundwater qual i t y  
would continue t o  exist . This potential is  l i mi ted to the hydrogeologic 
sett ing . Upward gradient and migration precludes the deep downward 

6 . 2  I migrat ion o f  leadlate and contaminants . I f this upward gradient flow 
which currently  exists was reversed , then degradation of the deeper 
aqui fer would occur througo leadl ing and infil trat ion .  Increased pumping 
and groundwater wi thdrawals could cause a migration reversai whidl coul d  
resul t in s erious groundwater contaminat ion . 

Another potent i a l  exists  for lateral migrat ion o f  leadlate and 
contaminants wi thin the shal l ow groundw� ter sys tem beneath the s i t e .  
Leachate generation would  continue , and metal s ,  dissol ved salts and 
radionucl ides w il l  exceed the EPA primary and secondary drinking water 
standards . 

Ulder the on-s i te s tabilizat ion a l ternative , deep groundwater 
contaminat i on is  minimized , provided tha t increased deep groundwater 
wi thdrawals in the Vitro area do not revise the upward hydraul ic gradient 
or S i gni fican t l y  reduce the artes i an pressure . 
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209 [USe of clay l iners to preclude leachate mi gration has not been tested 
9 . 4 enlJug'I over ma terials o f  untested qua l i ty such as the Vi tro tail ings . The ef tectiveness . o f  l iners is  suspect under conditions which exist  a t  the 

vi tro s i te ( see also  page 11 comments ) .  

Page 1 1 9 .  last  paragraph lReports  indicate that the groundwater within and under the tai l ings i s  
contaminated . Reference is  made to a two-three month grDl.r1dwater study 
des i gned and implemented in February 1983 to produce data adequa te tb 

6 . 1  predict l ong-term groundwater movement ana contamina tion .  A six  to e ight 
week study cannot coll ect data rel iable enough to predict present 
grounawater pat terns . let alone hundreds of  years into the future .  

Page 1 24 . 5 .6 - Impact on  Land Use 

Al ternative 2 [he DOE has apparent l y  forgotten that as ear l y  as 1975 decisions were made 
to move the vi tro ta i l ings and a l l ow other use of the land . The draft E I S  t. does n o t  give adequate attention t o  the long-range l and use planning done 
by Sal t  Lake County  for the V i tro area . The dra ft E I S  glosses over the 

1 3 . 1 l ong-range Master P lan by the CVWRF Board . a lthough acknowledging that the 
board mus t change i ts plans in mid-construct ion . It does no t attemp t to 
quanti fy the do l l ar magnitude of  this Change . if made . It  may also be 
lrld t suCh a change is not possibl e .  

Page 1 30 .  5 . 9  - Impacts o n  Populations and Employment 

Al terna t ive 2 

The draft  E I S  makes no a t tempt to analyze tl)e forgone job opportun ities by 
remov ing 69 acres of  prime indus trid l  prope rty from use . An [conemic 
Impact Report prepared by Utat1 ' s  Divis ion of COlT'/1luni ty Development 
i naicates a potential  for on-s ite employment of 465 persons ini tially  and 

1 0 . 2 l over 900 w i thin 20 years should this land become useful by removal of  the 
Vi tro ta i l ings . 

Page 1 33 . 5 . 1 1  - Impacts on Economic Structure 

This section is  too brief and poorly done . It has completely ignored 
economic issues vi tal to the appropriate assessment of economic impacts . 

An economi c s tudy conducted by Utah ' s  Division of COlT'/1lunity Development 
report s :  

According t o  the Utah Department o f  Heal th .  health and safety  risks 
w i l l  prOh ibit  the economic development of all property adjacent to  
the  on-s i te stabil ization areas . thereby constraining economic 
development of surrounding propert ies . There fore , potential  bene fits 
to be reali zed from s ite development must be defined as the costs 
that SOCiety w i l l  incur i f  on-s ite stabi l i zation is adopted . 

- 8 -
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The sum of capital inves tment . pub l i c  revenues and private sector 
income resul ting from the economic aevelopment o f  the Vitro s i te 
will exceed $697 mill ion within 30 years i f  not constrained b y  
on-site stabil ization .  

Total taxes . l i censes . and user fees resul ting from Vi tro s ite 
development w i l l  exceed $82 . 1  mill ion w i thin 30 years . 

Total wages . land rents . and bus iness profi ts resul ting from V i t r o  
s i t e  development w i l l  exceed $178 mi l l ion within 3 0  years . 

1 0 . 2 I Employment generated by s ite devel opment w i l l  increase from 465 jObS 
init ially  to over 900 jobs wi Ulin 20 years . 

The di fferential cast of stabl i zation and decontamination ($38 . ?  
mi l l ion ) w i l l  be recovered in publ i c  sector revenues alone w i thin ten 
yea rs ; total decontamination costs ( $6 1 .0 mill ion ) w i l l  be recovered 
within 18 years (Note :  Thi s  estimate uses the DOE cost  estima tes . 
The state ' s  own cost estimates cer tainly reduce the di fferential and 

1 0 . 3 I l al low for recovery within a much shorter time frame . )  The s tate ' s  
share o f  s i t e  decontaminat ion cos ts ( $61 .0  mill ion ) will  b e  
recovered in state income and sales taxes wi thin 19 year s .  
Loca l public  revenues will  exceed $53 . 7  mill ion wi thin 30 yea r s .  

Page 1 36 

9 . 6  rsand gravel and clay are in sufficiently short supply a l ong the Wasatch l.£:ront to be cons idered "S igni ficant resources . "  [' age A-20 and A-21 
Dom fa i l ure shoul d be cons idered . If this factor 
milX i mum flood in  progress . fl oodwater velocit ies 
per second .  thereby creat ing an erosion hazard . 

Page A -35  

is added to a prGDaL l e  
coulo reactl sev�n f�et 

The sensitivity  of the Clay types to be used . to various on-s i te factor s ,  
shou l d  b e  addressed . 

OThe statement . .. [ i ) f  a liqui fication incident were to occur in one o f  t he 
discont inuous soil  layers l ittle  evidence of l iquefaction would be 
apparent and damage to the s i te would not be expected . .. .  is inaccurate . 

Page 138 , Al ternative 2 

. . .  "By some rev is ion o f  plans . the other uses proposed for the 1 28-acre 
tract coul d  probably be acconmodatedj . . . .. ( empha sis added ) . It is 
e x traordinari l y  e xpens ive to Change plans in mi d-construction . Th is 
proposal would lead  to construction de lays , increased engineering costs 
ana bid price changes . 

Other uses for the tract could not be accommodated since the lands tha t 
are to be l eased would not be ava i l ab l e  for that use .  The NRC would have 
the l and under control . seemingl y forever . 

- 9 -
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Page 141 

The Board of . State Lands and Forestry has expressed its  w i l l ingness to 
accommodate tlle ODE on whi chever option ( l ease , sale or exchange ) tne DOE 
chooses to pursue regarding the Sou t h  Clive  s i te . Since the NRC w i l l  
ul timatel y assume owner ship o f  tlle prope rt y ,  i t  is the Board of State 

1 3 . 7 I Lands and Forest ry ' s  preference that the entire section be exchanged and 
tllat the exchange be completed prior to any cons truct ion at the South 
C l ive s i te . 

I f an e xchange cannot be comple ted before const ruction begins , a special 
use lease from tt,e Div ision o f  State Lands and Forest r y  will  be required . 
A r i gllt-of-way permi t wi l l  also be required i f  access is needed across 
state land wh i ch  i s  not included in the special  use lease acreage . 

Page A-IO - paragraph 1 ,  2, and Table A-3 

2 . 4  

Ii discussion of applicable EPA s tandards for remedial action a t  
contaminated s i tes is given . 

Major portions o f  the final EPA standards are not addressed , nor is 
Congres s i onal intent noted . The Uranium Mill T a i l i ngs Rad i a tion Con trol 
Act re fl ects ( in Sect i on 206 ) Congressional des i re that EPA ' s  standards be 
cons isten t ,  to the maximum extent pra c t i cab l e ,  w i th tlle So l i d  waste 
Disposal Act . 

Subpart C -- Implementa t i on of the Final EPA Standard 1 92 . 20 , requires 
" . . .  [ j ludgment s  on tlle possi b l e  need for remedial  act ions for groundwater 
aqui fers shoul d be guided by rel evant consi derations described in EPA ' s  
haza rdous waste management sys tem ( 4 7  CFR 32274 , Jul y 26 , 1982 ) and by  
[I' l ev"nt state and Federal Water Qua l i t y  Criteria for ant icipated or  
t'X l s t i ng uses o f  water over the term o f  tlle stab i l iz a t i on . "  

Page A- 1 4 , A .4 . 1 .3 

" l wo  p r i ncipal  groundwa ter sys tems have been identi fied within the area o f  
U,,, v i t ro s i t e ;  a Sha l l ow water tab l e  sys tem and a deeper par t i a l l y
cor, f ined s ys tem ( see Section 4 .6 .2 ) .  The water table in the upper , 
uncon fined system ranges seasonal l y  from about 2 to 5 feet below the 

6 . 3 I e x i s t ing ground surface and is loca l l y  above the base of the ta i l ings 
throughout tlle yea r . "  Th is s ta tement is  misleading since it onl y  
r" presents a s ingle season observation . Actuall y ,  water table measurements 
taken during CVWRF des i gn and cons truct ion ( l980-198 2 )  indicate a much 
tl coader groundwater sur face fluctua tion ; e l eva tions as low as 4223 have 
flee" reported on tlle CVWRF s i te in tlle viCinity  of the existing secondary 
cedimenta t i on tanks . Also, s ince the p rimary di rect ion o f  groundwa ter 
flow is nor tllwest ( i . e . ,  toward M i l l  Creek and tlle Jordan River ) ,  a s trong 
poten t i a l  exi s ts for migration of any contaminant from the site to nearby 
sur face waters i f  a total  conta inment barrier is not provided . 

Page A-3 3 ,  paragraph 3 

" 1 "  the and ys�s , considerat ion was given to the placement o f  a thin layer 
of the imported clay soils ( Type 4 )  directl y on top o f  the contaminated 
ma t er I a l s . "  The D�E has nJt i dent i fied the source of type 4 clay soi l s  in 
U t dl , .  Costs o f  imr-or t. J ng from out o f  state could  b e  prohibitive . 

- 10 -
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A-35 paragraph 2 

6 . 5 

S i t e  stab i l ity  of the Vi tro s i te is examined . Nowhere in the test i s  
re ference made to the problems associated w i th di f ferential  settlement o f  
the proposed embankment .  

Tests  have been conducted a t  the site b y  the construction management f i rm 
for tlle CVWFR Board . They have determined tha t there is considerab le 
danger o f  d i f ferential set t l ement from the proposed s tab i l ization l oads . 
The i r  concerns a re :  

Estimated settlement a t  the CVWRF s i te from a stabil ized 
load 29 feet high would be 1 5  inches maximum . 

Estimated settlement at the CVWRF site from a s tabilized 
load 37 feet high would be 22 inches maximum . 

Se t tlement or consol idat ion might extend for a period of up 
to tllree years . 

The under l ying soil has lenses of sand , s i l t , clay and 
v a rious mi xtures . Shear s trengths vary III ide l y , and their 
est imated settlement rates are based on empirical data from 
reload piles  at the s i te .  

I t  i s  estimated that cons iderable damage to adjacent 
roadways (3300 South and 900 West ) ,  could  occur from soil 
set tlement if the tai l ings were p i l ed and s tabi l iz ed in 
place . This set t l ement could also damage u t i l i ties and 
other prope rties in tlle immediate area (within  150 feet ) .  
I n  addition , such di fferent ial settlement would jeopardize  
the  integr i t y  o f  any  clay l iner use  for  on-s ite  
stab i l ization .  

Page A-ilO 

Ghe fa i lure of a clay l iner due to differential settlement was not 
9. 1 discussed . How can tlle clay l iner ' s  integrity be assured under these 

condi tions? 

Appendi x D - Hydrologic and water Qua l ity I n formation �ppendiX D is incomplete , l a cking data from the newly  proposed and 
curren t l y  implemented groundwater study at the present V i tro site . 

6 . 1  Criteria speci fy ing a l imited time frame study ( s i x  to eight week s )  wIl l 
provide quest i onable data for modeling future groundwater condi tions a t  
the Vi tro s i te . 

Appendi x  E - Socioeconomic In format i on 

Ttlis  appendi x ,  as wel l as Section 5 . 1 1 ,  "Impacts on Economic Structure , "  
overlOOk many potent ial economic impacts o f  on-s ite stab i l iz a tion . 
Consequentl y ,  Utah ' s Div isi on of Communi t y  Development prepared a report , 
ent i tled Economic lmpacts o f  Al ternati  ve Remedial Acti ons for the V i tro 
Tai l ings , that  examines the economic concerns not covered in the draft 
E 1 5 .  A copy o f  th i s  report is a t tacherl 

- 1 1  
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In prepared remarks by  Governor Scot t  M. Matheson , ( see attached) ment ion 
was made of the lack of  a hazardous materials analysis  of the Vitro 
uranium mill  tail ings . Because the tail ings fa i l  the EPA ' s  EP toxicity 
test , the impacts to pub l i c  heal th and to the env ironment caused by 
l eachates from the t a i l ings impoundment must be considered . 

The Utah ' s  Geologic and Mineral Survey has grave concerns about the 
seismic analysis  included in the dra ft E I S .  Their report , closely 
examining the seismic studies , i s  also included in Utah ' s  written responsf 
to the draft E I S .  �inallY  environmental l y ,  economica l l y  and medica l l y ,  for the generations 

1 1 . 1  of men , women and children , now and to come , on-si te stabil ization cannot 
be just i fied . 

9 . 5  

20. 1  

4 . 1 

The Congressional report accompanying P . L .  95-604 expressed the view tha t 
the methods used for remedial act ions should not have short-lived 
e ffectivenes s .  The report states , " [  t ]he committee bel ieves that uranium 
m i l l  tail ings should be treated . . .  in accordance w ith the substantial  
h az a rd they will  represent unt i l  long a fter e x i s ting ins t i tu tions can be 
expecLed to l a s t  in the i r  present forms . . .  The Commi ttee does not want to 
v i sit  this  problem again w i th addi t i onal aid . The remedial action must be 
done the firs t time . "  

The state o f  Utah concurs w i  t h  this reasoning .  I t  does not want future 
generat ions to be faced with a Sal t Lake C i t y  equivalent of the Love Canal 
or Times Beach env i ronmental disasters because the job was not done right Ghe f i r s  t t ime . There w i l l  be no second chance . The onl y  acceptable  
option for remedial action a t  the Vitro uranium mi l l  ta i l ings s i te is  
immediate relocat  ion to a rermte , env ironmenta l l y  acceptable location . fi nere hdS been too much delay al ready . lne relocation o f  these tai l ings �us t Degin tni s  yea r . �n a pos ition paper developed by the Department of Health in January 1983 

1 3 . 2  ( attached copy ) ,  the Vi tro tail ings are characterized as "a b l i ght that 
will discourage development . "  

- 12  -

STATEMENT ON THE DEPAR TMENT OF ENER�Y 
DRAFT ENV IRONMENTAL IHP�CT ST ATEME NT 

for 

REMEDIAL ACT IO N  A T  THE FOR HER 
V I TR O  CHEMI CAL COMPANY 

Scot t H .  �1a theson 
Governor , State o f  Utah 

Pre sented at Public Hearing s  
Harch 2 2 ,  1983,  Tooel e ,  Utah 

Harch 23,  1 9 83,  South S a l t  Lake C i t y ,  Utah 
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S T � T E M E N T  O N  T H E  D R A F T E N V I R O N M E N T A L  I M P A C T  S T A T E M E N T  F O R  
R E M E D I A L A C T I O N S  A T  T H E F O R M E R  V I T R O  C H E M I C A L  C O M P A � Y  S I T E  

S O U T H  S A L T  L A � � , S A L T L A K E  C O U N T Y ,  U T A H  

a m  Ja m e s  O .  M a s o n ,  E � e c u t i v 2 D i r e c t o r  o f  t h e U t B n  

D e o a r t m e n t  o f  He � l t h .  P r e v i o u s  c o m m i t m e n t s p r e v e n t  G a v e r n u r  

S c o t t  M .  M a t � e s o n ' s  a t t e n d a n c e , b u t  h e  h a o  a s k e d  m e  t o  

r e p r e s e n t  h i m  a t  t h e  p u b l i C  h e a r i n g t Cl d a y  a n d  t o  o e l i v e r  t h e  

o r a l  c o m m e r> t s  o f  t r, e  S t a t e  o f  U t a h  o n  Hi e D r 3 f t  E n v i r o nn e n t a l  

I m p a c t  S t a t e m e n t  p r e p a r e d  b y  t h e  D e p a r t m e n t  o f  E n e r g y . 

G o v e r n o r  M a t � e s o n  i s  e x t r e m e l y  c o n c e r n e d  a b o u t  t h e  u l t i m c. t e  

f a t e  o f  t h e  u r a n i u m  m i l l  t a i l i n g 5  a t  t h e  o l d  V i t r o  s i t e  i n  t h e  

S a l t  L 3 k e  V a l l e y  a n d  h 3 S  c o n s i s t e n t l y  s 3 i d  t h a t  t h e  t a i l i n g s  

m u s t  b e  m a v e d  t o  a n  e n v i r o n � e n t a l l y  a c c e p t a D l e  r e m o t e  s i t e .  

T h e s e  c o m m e n t s  w i l l  g i v e a b r o a d  o v e r v i e w  o f  o u r  c o n c e r n s  

a n d  G i f f e r e n c e s  w i t h t h e  D E I S . T h e  S t a t e  o f  U t a h  w i l l  s u b m i t  

f a r m � l w r i t t e n  c o m m e n t s w h i c h w i l l  c o v e r  a l l  t h e  t e c h n i c a l  :i n a  

o t h e r  � i f f e r e n c e s  w e  h a v e  w i t h  t h e  D E I S  b y  A p r i l  I I ,  1 9 8 3 .  

O v e r  t h e  p a s t  2 5  y e a r s ,  U t a h  c i t i z e n s  a n d e l e c t e d o f f i s i a l s  

h a v e  e x p r e s s e d  a g r o w i n g  c o n c e r n  w i t h  t h e  l o c a t i o n  o f  t h e  V i t r o  

u r a '1 i u m m i l l  t a i l i n g s  p i l e  w i t h i n  t h e  m � t r o p o l i t a n  a r e a  o f  t h e  

S a l t  L a k e  v a l l e y . 

T r, e  r e c o g n i z e d  h e a l t h  h a z a r d s  a s s o c i a t e d  w i t h  t h e  t a i l i n g s  

a r e g a m m a  r a c i a t i o n ,  r a d o n  g a s  a n c  i t s  d a u g h t e r  p r o d u : t s  a n j  

t h o s e m e t 3 1 "  a n c  2 n e m i c a l  w a s t e s  l e f t  f r o m  t h �  m i l l i ng 

p r o c e s s .  T � e  a d v e r s e  b i o l o g i c a l  

a r e  w e l l k '1 0 W '1 .  G a m m 3  r 3 G i a t i o n 

e f f e c t s  o f  

a n a r a o c n  
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r a d i a t i o n  e x p o s u r e  

o 2 u g h t e r  p r Cl d � : t 3  

� a v e b e e n  l i n k e d  t o  c a n c e r . T h e  r a d i a t i o n h a z a r d f r o m  t a i l i n g s  

l a s t s  f o r  m a n y  t h o u s a n d s  o f  y e a r s , a n d  s o m e  n Cl n - r 3 0 i o a c t i v e  

t o x i s  c h e m i c a l s  p e r s i s t  f o r e v e r .  

T � e  h a z 3 r d f r o m  u r a n i u m t il i  l i n g s  p o s e  a n  i m m e d i a t e  t h r e c t  

t o  t h e  e n v i r o n m e n t  a n d  t o  m e n ,  w o m e n  a n d  c h i l d r e n  � h o  l i v e  a n d  

w o r l<  i n  t h e  S a l t  L a k e  V o l l e y .  B e y o n ::l  t h i s c l e a r  a n d  p r e s e n t  

d 8 n g e r , t h e  t a i l i n g s  a r e  v u l n e r a b l e t o  h u m a n  m i s u s e  a n d  t o  

d i s p e r 5 a l  b y  n a t u r a l  f o r c e s  f u r  t h o u s 3 n d s  o f  y e a r s .  T h  i s  
t h r e a t  ·o f e x p a n a E 8 ,  i n d e f  i n i  t e  c o n t a m i n a t i o n  o v e r s h a a o w s  t h e  

p r e s e n t  d � n g e r s  t o  t h e  p u b l i C .  

F o r  t h e  p a s t  q u a r t e r  c e n t u r y , U t a h ' s  c o n s i s t e n t  p o l i c y  h a s  

tJ e e n  t h a t  n' e t a i  1 i n g s  m u s t  b e  m o v e d  t o  a r e m o t e  a r e a . 

f o l l o . d n g l i s t  i s  i n d i c a t i v e o f  t h e  o r c a d - b a s e d  

r e m c / e  t h e  t a i l i n g s  t o  3 r e m Q t e  a r e  a .  

1 .  

2 .  

3 .  
4 .  

5 .  

5 .  

7 .  

8 .  

9 .  

F o r m e r  G o v e r n o r  C a l v i n  R a m p t o n  

G � v e r n o r  S c o t t  M .  Ma t n e s o n  

U t a h ' s  C o ng r e s s i D n a l  D e l e g a t i o n  

U t o h  S t a t e  L e g i s l a t u r e , 1 9 7 9 ,  S . B .  3 3 5  

U t a h  D e p a r t m e n t  o f  H e 3 1 t h 

S o u t h  S a l t  L o K e  C i t y ,  A p r i l  1 9 8 2 ,  R e s o l u t i o n  

w e s t  V a l l e y  C i t y , J u n e  1 9 8 2 ,  R e s o l u t i 8 n  

S a l t  L a l< e  C o u n t y , 1 9 8 2 , R e s o l u t i o n  

V a r i o u �  c i v i c  a n d  c o m m u n i t y  g r o u p s  

s ,-, p 8 o r t  

T h e  

t o  
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I n  f a c t , a s  l a t e  a s  June , 1 9 8 1 , e v e n  t h e  U . S .  De p a r t m e n (  e f  

E n e r g y  ( D O E ) a d V J c � t e ::: t a i l i ng s r e m o v a l  i n  a il e m e s i a l  A c t i e r. 

C o n c e p t  Pa p e r  f o r  t h e  Vi t r o u r a n i u m m i l l  t a i l i n g s  p i l e .  

q u o t �  f r o m  p a g e 1 5 ,  " i t a p p e a r s  t h a t  o p t i o n 28 , D i s p o s a l  a t  t h e  

F i r s t  Al t e r n a t i v e A r � a  [ a  r em o t e  a r e a ]  i s  t h e  e c o n a m i c a l l y  a n G  

e n v i r � nme n t a l l y  p r e f e r r a b l e  a c t i o n . "  O n e  y e a r  ' l a t e r  i n  Ap r i l ,  

1 9 8 2 ,  a d r a f t  o f  a s e c o n d  v e r s i o n  o f  t h e  R e m e d i a l  Ac t i o n  

C o n e  e D t  P 3 8 e r  w a s  p r o d u c e d  b y  D O E . O n  p a g e  1 3 ,  i n  a n  a o r u p ( 

i n -p l a c e  c h a ng e  o f  � i r e c t i o n ,  t h i s  d r a f t ' l i s t e d  s t a b i l i z a t i o n  

a s  t h e  p r e  f e r r e d  o p t i o n ,  

o v e r r i d i n g i s s u e . L a s t  

g i v i ng s t a b i l i z a t i o n  c o s t  a s  

y e a r  w a s  t h e  f i r s t  t i me 

t n e  

a n y  

c o n s i � e r a t i o n  o t � e r  t h a n  h e a l t h , s a f e t y , a n d  t e c h n i c a l  a s p e c t s  

w e r e  e v e n  c o n s i d e r e d  b y  D O E . No w ,  h o w e v,e r ,  c o s t  o f  

s t ? i:J i l i z a t i o n h a s  t a k e n  p r e c e d e n c e  o v e r  a n y  o t h e r  p r o f e s s i o n a l  

c o n s i d e r a t i o n s .  

U o  u n t i l  A p r i l ,  1 9 8 2 ,  t h e r e  w a s  o n l y  t h e  o p t i o n  o f  m o v i ng 

t h e  t 3 i  l i n g s .  N o w , i n  �1a r c h ,  1 9 8 3 ,  D O E  i s  a s k i ng u s  t o  r e v i e w  

a D r a f t  E n v i r o nm e n t a l  I m p a c t  S t a t e m e n t  ( O E I S )  f o r  � e m e o i a l  

Ac t i o n s  a t  t h e  Vi t r o S i t e .  ' h i s  s t a t em e n t  i d e n t i f i e s  t w o 

p r o p o s a l s  f o r  r e m e d i a l  a c t i o n,  T h e  f i r s t  � l t e r n a t i v e i s  

s t a b i l i z a t i o n i n -p l a c e . a m  s u r e  t h e  v i t r o  s i t e  w o u l d  ne v e r  

" a v e  b e e 'l p u r p o s e f u l l y  c o n s i d e r e d  a s  a s i t i ng o p t i o n ,  b e c a u s e 

o f  i t s  m a n y  g e o t e c h n i c a l  S h o r t c om i n g s ,  h a d  n o t  t h e  t a i l i n g s  

g l r e a d y  b e e n  l o c a t e d t h e r e . I f  t h i s a l t e r n a t i v e  w e r e  t o  b e  

e x e r c i s e d , t h e  t a i l i ng s  w o u l d  p o s e  a c o n t i n u i ng t h r e a t t o  t h e  

u n � e r l y i ng a q u i f e r s .  
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Da t a  i n  t " e  O S I S  s u g g e s t  t h ;; t t h e  s " 2 l l o \<l a q u i f e r  i s  n o .  

c o n t a m i n a t e d  a n d  t h a t  a s  ! B n y  a s  1 2 0 \<I e l l s  l a c a t e d  w i t h i n  � 

h a l f -m i l e  r a d i u s  o f  t h e  s i t e  m a y  b e  d r a w i n g  d o m e s t i c  w a t e r  f r o m  

t h a t  s a u re e .  Ou r 8 w n  r e s e a r c h  i nd i c a t e s  t h a t  4 1  w e l l s  a r e  

u s i ng t h e  S h a l l o w a q u i f e r  f o r  d o m e s t i c  p u rp o s � s ; h 8 w e v e r ,  

De p a r t m e n t  o f  He a l t h  d a t a  d o  n o t  p r e s e n t l y  s h o Vi  c o n t a m i n 5 t i o n  

o f  t h e s e  w e l l s .  T h a t  p o t e n t i a l  f o r c on t a m i n a t i o n w i l l  l i n g e r  

3 S  l o ng a s  t h e  t a i l i n g s  r e m a i n  o n  t h e  V i t r o s i t e .  

m a t t e r  o f  t i m �  b e f o r e  t h o s e  w e l l s  n o  l o n g � r  

s t a n d a r d s .  

I t  i s  j u s t  � 

m e e t  h e a l t r, 

T " e  0 ::  I S  p r o o o s e s  a c l a y l i n e r  b e n e a t h  t h e  t a i l i n g s  i n  a n  

a t t e m p t  t o  r e d u c e  c o n t a m i n a t i o n  t o  t h e  u n d e r l y i n g  a q u i f e r s .  

S c i e n t i s t s  a t  U t a h ' s Ge o l o g i e  a n d  M i n e r i a l  S u r v e y  a n e  

OIO D a r t m e n t  o f  H e a l t h i n d i c a t e  t h e  l o n g - t e rm i n t e g r i t y  o f  

l i n � r  i s  s e r i o u s l y  q u e s t i o n e d  f o r  t \<l O  r e a s o n s . F i r s t ,  t n e 

e a r t " q u a k e  a n a l y s i s  r e p o r t e d  i n  t h e  O E I S  i s  g r a v e l y  i n a d e q u a t e , 

r a i s i n g q u e s t i o n s  c o n c e r n i n g l i n e r  s t a b i l i t y d u r i n g s e v e r E  

g r 8 u n d  m o t i o n s .  

S e c o n c l y , t h e  s o i l  u n a e r  t h e p r o p o s e d  s t a J i l i z a t i o n  a r e a s  

h a s  l i t t l e  s t r u c t u r a l  i n t e g r i t y . P l a c e m e n t  o f  l a r g e  

e m b a n k m e n t s a t  t h e  V i t r o  s i t e w i l l  l e a d t o  t h e  g r o u n d  s e t t l i ng 

a t  d i f f e r e 'l t  r a t e s  a n d  v a r y i ng d e g r e e s  u n l e s s  t h e  s i t e  i s  

c o v e r e d  w i t h  a n  e x t r e m e l y  l a r g e  m o u n d  o f  e a r t h  f o r  

t o  a s s u r e  u n i f o r m  g r o u n d  s e t t l i ng .  T h i s  w ou l d  

t h r e e  y e a r s  

t r e m e n d o u s l y  

i nc r e a s e  c o s t s  t o  t h e  p r o j e c t .  ( T h i s  h a s  n o t  b e e n  c o n s i a e r e d  i n  

t � e  OE I S . ) W i t h o u t  t h i s  p r e c a u t i o n ,  u n e v e n  s e t t l i n g w o u l d  

� r e a c h  t h e  l i n e r ,  d am a g e  r o a d s  a n d a i s r u p t  u t i l i t i e s .  
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As a m o t t e r  o f  f ac t , t r, e  S t a t e  r e q u i r e 3  !';) o r e  r e s t r i c t i v �  

s i t i ng a n d  d e s i g n  c r i t e r i a  f o r  a s a n i t a r y  l a n d f i l l  t h a n  t h e  

p r o p o s a l  d o e s  f o r  s t a b i l i z i n g  t h e  V i t r o t a i l i n g s  i n - p l a c e . 

T n e  s e c o nd o p t i o n  f o r  r e m e d i a l  a c t i � n  3 t  t h e  V i t r o  t a i l i n g s  

o i l e i s  t o  m o v e  t he m  t o  a r e mo t e  a r e a .  T h i s  p r o p o s e d  s i � e i s  

f u r ': '1 e r  a w a y  f r o !';)  a n y  p o p u l a t i o n  s i t e  i n  S a l t  L a k e  o r  T o o e l e  

Co u n t i e s  t h a n  t h e  c u r r e n t  v i t r o s i t e  i n  t h e  m i d d l e o f  t h e  S a l t  

L a k e  V3 J l e y . T h e 

c o n s i d e r a t i o n s  t h a t  

D E  I S  i n d i c a t e s  

!,;) R k e  s t a b i l i z a t i o n  

t h a t  t h e  

i n -p l a c e 

g e o t e c h n i c a l  

a p o o r  c h o i c e  

i n  t h e  S a l t  L a k e  V a l l e y  a r e  n o t  p r o b l e m s  a t  t h e  r e m o t e  s i t e .  

G r o u n d  w a t e r , e a r t hq u a k e , a n d  p op u l a t i o n  d e n s i t y  a r e  n o t  

p r O b l e m s  a t  t h e  r e m o t e  s i t e ; i n  f a c t ,  n o t  a s i n � l e  

e n v i r o n m e n t a l  i s s u e  h a s  b e e n  i d e n t i f i E d  a t  t h i s  l o c a t i o n .  

W h y  t h e n  a r e w e  e x am i n i ng t w o  p r o p o s e d  o p t i o n s ?  T h i s  

q u e s t i o n  m u s t  t e  a s k e d  a f t e r  r e a d i n g  t h e  OE I S . I t  i s  c l e a r l  y 

p o i n t e d o u t  i n  t h i s  d o c um e n t  t h 3 t  r e l o c a t i o n  o f  t h e  t a i l i n g s  t o  

a r em o t e  a r e a  i s  t h e  e n v i r o n m e n t a l l y  s u p e r i o r  s o l u t i o n  t o  t h e  

p r o � l e �  a n j t h a t  t h i s  r e l o c a t i o n  c a n  b e  c a r r i e d o u t  s a f e l y  a n a  

w i t h o u t  g r e a t  r i s k t o  o u r  c i t i z e n s .  E v e r y  p r e c a u t i o n  w i l l  c e  

t a � e �  t o  a s s u r e  3 s a f e  t r a n s p o r t a t i o n  p r o c e s s . 

T � e  a n s w e r  i s  m o n e y . O D E  i n d i c a t e s  t h e r e i s  a g r e a t  

d i s p a r i t y i n  c o s t  o f  t h e  t w o o p t i o n s .  T h e y  v a l u e t h e  c o s t  o f  

s t a b i l i z a t i o n  i n -p 1 3 c e  a t  $ 2 2 , 5 4 8 , 0 0 0 ,  b u t  a d m i t  t h i s  l o w  

f i g u r e  d o e s  n o t  i nc l u d e  t h e  c o s t s  o f  u t i l i t y  r e l o c a t i o n s , l a n a 

aq u i s i t i o n ,  a n d  o t � e r  c o s t s  a s s o c i a t t d w i t h g r o u n d  w a t e r  

c o n t r o l .  T h e  U t a h  D e p a r t me n t  o f  H e a l t h  a n d  t h e  U t a h  D e p a r t m e n t  

o f  T r a n s " o n a t i o n  e s t i m a t e  a m o r e  a c c u r a t e  c o s t  

s t a b i l i Z 3 t i o n  i n - p l a c e  a t  $ 4 3 , 3 1 5 , 0 0 0  o r  $ 2 0 , 8 2 7 , 0 0 0  

t � e  O D E  f i g u r e s .  

m : H e  

R E ME D I A L A C T I O N  C O ST E S T I MA T E S  
S T Aa I L I Z A T I O N  I N - P L A C E  

Co n s t r u c t i o n ,  
E n� i n e e r i n g  a n d 
I n s p e c t i a n  

L 2 n d  A q u i s i t i o n c a s t s ,  
u t i l i t y  r e l o c a t i o n ,  a n d  
g r o u n d  w a t e r  c o n t r o l  

T O T A L 

D I F F E R E N C E  

U T A H  

$ 2 5 , 4 1 5 , 0 0 0  

$ 1 7 , 9 6 0 , 0 0 0  

$ 4 3 , 3 7 5 , G O O 
+ 2 0 . 8 2 7  ...QlLQ 

R E L OC A T I O N  T O  A R E � O T �  S I T E  

Co n s t r uc t i o n ,  
E n g i n e e r i n g  2 n d  
I n s p e c t i o n  

T G T A L 

O I F F E 'l E N C E  

T O T AL C O S 1  O I F F E ::l E NC E  
BE T WE E N  O l< - S I T E  
S T AB I L I Z A T I O N  A N D  
R E - L OC A  l I O N  

U T A H  

$5 3 , 2 2 2 , 00 0  

5 3 , 2 2 2 , 0 0 0  

- $ 7 , 7 9 2 , 0 0 0  

+l9 . 8 4 7 . 0 0 0  

O D E  

$ 2 2 , 5 4 8 , 0 0 0  

n o t  i n c l u d e d  

$ 2 2 , 5 4 8 , 0 0 0  

O D E  

$ 6 1 , 0 1 4 , 00 0  

.$ 6 I , O I 4 , G O O  

�&Q.Q.Q 
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P A G E  6 

c f 

U -. a r  

O D E  i n d i c a t e s  t h a t  i t  w i l l  c o s t  $ 6 1 , 0 1 4 , 0 0 0  t o  r e l o c a t e  t h e 

V i t r o t a i l i n g s  t o  a r e m o t e s i t e .  O u r  e s t i m a t e s  i n d i c a t e  t h a t  a t  



c u r r e n t  U t a h  c o n s t r u c t i o n c o s t s ,  

$ 5 3 , 2 2 2 , 0 0 0  o r  $ 7 , 7 9 2 , 0 0 0  l e s s  t h a n  

d i f f e r e n t i a l  b e t w e e n  s t a b i l i z a t i o n  
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P A G E  7 

t h e  r e l oc a t i o n  .. o u l G c o s t  

D O E  f i g u r e s .  T h e  a c t u a l  c o s t  

i n  Sa l t  L a k e  Va l l e y  a n o a 

p e rm a n e n t  s o l u t i o n  i n  t h e  r e m o t e  w e s t e r n d e s e r t  i s  l i k e l y  t o  b e  l e s s  

t � a n  $ 1 0 m i l l i o n .  

T h i s  c o s t  d i f fe r e n c e  c o u l d  b e  r e a l i z e D  t h r o u g h  i n c r e a se d  

e c o n om i c  c' e v e l op m e n t  i n  a f e  .. y e a r s  a f t e r  r e m o v a l o f  t h e  t a i l i n g s .  

T h e  U t a h  D e p a r t me n t  o f  E c o n o m i c  a n d  C o m m un i t y  D e v e l o p m e n t  c o n a u c t e a  

a n  e c o nom i c  s t u d y  i n  M a r c h  1 9 8 3  b a s e d  o n  D O E  f i g u r e s .  T h i s  c r i t i c a l  

i s s u e  i s  n o t  a d d r e s s e d  i n  t h e  D E l S .  U s i ng D O E ' s  o w n  f i g u r e s  ( w n i c h 

w e  n o w  f i n d  t o  b e  i n a c c u r a t e )  t h i s s t u d y  n o t e s  a m o n g  o t h e r  t h i ng s : 

" Th e  s u m  o f  c a p i t a l  i n v e s t m e n t , p u b l i c  r e v e n u e s ,  a n d  p r i v a t e  

s e c t o r  i n come r e s u l t i ng f r o m  t h e  e c o n o m i c  d e v e l opme n t  o f  t h e  

v i t r o  s i t e .. i l l  e x c e e d  $ 6 9 7  m i l l i on w i t h i n  t h i r t y  y e a r s  i f  n o t  

c o n s t r a i ne d  b y  o n - s i t e  s t a b i l i z a t i o n . "  

" Em p l o y m e n t  g e n e r a t e d  b y  s i t e  d e v e l op m e n t  w i l l  i nc r e a s e  f r o m  4 6 5  

j o b s  i n i t i a l l y  t o  o v e r  9 0 0  j o b s  w i t h i n  t w e n t y y e a r s . "  

" T� e  d i f f e r e n t i a l  c o s t  

( $ 3 8 . 5 m i l l i o n )  w i l l  b e  

o f  s t a b i l i z a t i o n  a n d  

r e c o v e r e d  i n  p u b l i c  

o e c o n t a m i n a t i c n  

s e c t o r  r e v e n u e s  

a l o n e  w i t h i n  t e n  y e a r s ; t o t a l  d e c on t am i n a t i on c o s t s  ( $ 61  

m i l l i o n )  w i l l  b e  r e c o v e r e d  w i t h i n  e i g h t e e n  y e a r s . "  

E n v i r o n m e n t a l l y , e c o n o m i ca l l y ,  a nd f o r  t n e  h e a l t h  o f  m e n ,  w o m e n  

a n d  c h i l d r e n  n o w  a n d  f o r  g e ne r a t i o n s  t o  c om e , s t a b i l i z a t i o n  i n - p l a c e  

c a n n o t  b e  j u s t i f i e d . 

T h e  C o n g r e s s i o n a l  

U r a n i um M i l l  Ta i l i ngs  

r e p o r t  a c c o mp a n y i ng 

Remed i a l  Ac t i o n  Ac t 

Pu b l i c  L a w  9 5 - 6 04 , 

o f  1 9 7 8 ,  e x o re s s e o  

T h e  

t h e  
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F A ::; "  e 

v i e w t .. a t t h e  m '" t h o  j s u s e d f o r  r e m e d i a 1 a c t i  0 n s s no u 1 d n o ';  ., ,, 'j 2 

s h o r t - l i v e d  e f f e c t i v e n e s s .  I t  s t a t e s ,  " Tn e  C o mm i t t e e  b e l i e v e �  t h io :  
u r a n i u m  m i l l  t a i l i ng s  s h o u l d  b e  t r e a t e d  i n  a c c o r d a n c e  w i t '1 t n �  
s u h s t a n t i a l  h a z a r d  t '1 e y  w i l l  r e p r e s e n t  u n t i l  l o n g  a f t e r  e X i s t t'n ]  

i n s t i t u t i o n s  c a n  b e  e x p e c t e d t o  l a s t  i n  t he i r  p r e s e n t  f o r .7, s . "  I t  
c o n t i nu e s ,  " Th e  C o m � i t t e e  d o e s  n e t  w a n t  t o  v i s i t  t n i s  o r o o l e m  a � � i n  
w i t h  a :J d i t i o n a l  a i d .  T h e  r e m e d i a l  a c t i o n  m u s t  b e  d o n e  r i � n t  t ', e  
f i r s t  t i m e . "  

c o n c u r  w i  t h  t h a t  r e a s o n i n g . I d o  n o t  w a n t  f u t u r e  g e n e r a t i o n s  

t o  b e  f a c e d  w i t h a S a l t  L a k e  C i t y  L o v e  Ca n a l  o r  T i m e s  Ge 5 c h  

e n v i r o n me n t a l  d i s a s t e r  b e c a u s e  w e  d i d  n o t  d o  t h e  j o b  r i g h t  t n e  f i r s t  

t i me . T h e r e  w i l l  b e  n o  s e c o n d  c h a n c e .  T h e  � a c c e p t a b l e  o p t i o n  

f o r  r e m e j i a l  a c t i o n  a t  t h e  V i t r o  u r a n i um m i l l  t a i l i n g s  s i t e i s  t h e  

i m me d i a t e  r e l o c a t i o n  t o  a r e m o t e ,  e n v i r o n m e n t a l l y  s u i t a � l e  

l o c a t i o n .  T h e r e  h a s  b e e n  t o o  m u ch d e l a y a l r e a d y . W e  m u s t  o e g i n  t n e  

r e l o c a t i o n o f  t h e s e  t a i l i n g s  t h i s  y e a r .  
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EXECUT I VE SUMMARY 

T h i s  report anal y z es the economi c opportun i t y  cos ts that " i l l  be 

incurred by the pub l i c  and p r i v a te sectors o f  the State and l u c a l  

economie s  i f  on- s i t e  stab i l i z a t ion i s  adopted b y  DOE as the V ! T " O  

s i t e  reme d i a l  a c t ion . Dat a  and andl y s i s  deve l oped i n  th i s  re�ort  

may equa l l y  be considered t o  reflect the bene f i t s  that " i l l  aCC I UC 

to the publ i c  and p r i v a te sec tors i f  s i te deco"t�mir,a t i or, i s  

undertaken . The ana l ys i s  has been 1 i m i t ed to eConQI.I :" C  

cons ider a t ions , and do n o t  include h e a l  tt l  a n d  s a f e t y  r i s� s , or cus ts 

resul t ing from these r i sks . 

This s tudy results in the fo l l o"ing con c l u s i on s :  

o According to the Utdh Department of Heal t h ,  heal t f l  and sa fe t !  

r i sks " i l l  proh i b i t  the economic dev e l opment o f  � prope r t y  adjacent t,_  

the on- s i te stab i l i z a t i on area , thereby cOllst r a in ing econo�j c dev el opme'1t 

of surrounding prope r t i e s .  Therefore potential bene fits to be real i z e :  

f r o m  s i t e  dev e l opment m u s t  be de f i ned as t h e  cos t s  that s oc i e t y  " i l l  i ncur 
if on- s i te s t a b i l i z a t i on i s  adopted . 

o The sum of capital inves tment , pub l i c  revenues , and pr i v e t L  

sector income resul Ung f r om  the economic deve lopment of the VJ TRO s i  t e  

" i l l  exceed $697 mi l l ion " i th in th i r t y  years i f  not con s t r a ined by or,- s i t e 

s t ab i l i z a t i on .  

o T o ta l  taxe s ,  l i censes , and user fees resul t i ng frcm V l TRC s i t �  
oev e l op,n�n l " i l l  e xceed $82 . 1  mi l l i on " i th in th i r t y  year s . 

o T o t a l  "age s ,  land rents , and bus i ne s s  pro f i t ,  r e s u l t i n g  f l or. 

VI TRO s i te dev el opme'1t " i l l  exceed $178 mi l l i on " i th i n  t h i r t y  yea r s . 

o Employment generated by s i te devel opment " i l l  increase f r c� 

465 jobs i n i t i a l l y  to over 900 lobs " i th i n  t"en t y  yea r s . 

o The d i fferent i a l  cost of s tabi l i z at i on and de cont aminat i �c, 
($38 .5 mi l l i on )  " i l l  be recov ered in pub l i c  sector rev enues a l one " i t " i r, 

t e n  yea r s ;  t o t a l  decontamin a t i on costs ( $6 1 . 0  mi l l ion )  "i l l  b e  recov e r  e o  

" i thin ei ghteen yea r s . 

o The State ' s  share of s i te decontaminat ion co s ts ( �5 . 1  m i l l i on )  

" i l l  be r e covered i n  State in come and s a l es t a x e s  " i th i n  ni neteen yea r s . 
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o LOcal pub l i c  revenues will  exceed $53 . 7  m i l l i on within thirty 

years .  

I .  O\IERV I E W .  

The VI TRO s i te is  a 128-acre property four mi l es south-southwes t o f  

the center o f  S a l t  Lake City , in South Sal t  Lake C i t y .  T h e  ent ire s i te i s  

owned by the Central Val l e y  water Reclamation Faci l i t y  Board ,  whic" 

operates a sewage t reatment plant on adjacent property nor th of the central 

portion of the V I TRO s i t e . 

From 1951 to 1964 the Vitro Chemical Company of Amer i ca processed 

uranium ore for sale to the U . S .  Atomic Energy Commission at  a mi l l  in  tne 

southeast corner of the s i te . When the plant was dismantled in 197(J , U'C 
radioactively contaminated materials from the process i ng operat ions 

(approx imatel y 3 mi l l ion tons ) remained on the s i te . 

The U . S .  Department of Energy , in i ts dr a ft env ironmental impa ct  

s ta tement o f  February 1983 , has ident i fi ed three al terna t ives for rerrledial 

action on the V I TRO s i t e .  These include the fol lowing: 

1 .  tv act ion . Does not meet EPA standards . Considered an 

unacceptable alternative . 

2 .  Stab i l i zation o f  cuntaminated mat erials on- s i te . Mi t i ga tes 

env ironmental and heal th haza rdS ; EPA standards satis fied . Stab i l i zat ion 

area ( 69 acres ) not sui table for any other use ; remainder of s i te capable  

o f  suppor t i ng economi c  developmen t .  Esti mated cost : $22 . 5  mill ion . 

3 .  Decont amin a t i on of VI TRO s i t e  and disposal o f  cor,tamina t e d  

mater j a 1 a t  South C 1 i ve  site  in Tooel e County . El iminates env ironmental 

and heal th hazards . E conomic devel opment of  enti r e  VI TRO s i te feas ibl e .  

Es timated cos t :  $6 1 . 0  mi l l i on .  

DOE w i l l  become respons ible  for 90% o f  the costs o f  any remedial act i on , 

w i th the State of Utah incurring the remaining 10% . 

Although no ' pr e ferred al ternat ive ' has been speci fied in the Dra f t  

E I S ,  DOE ' s  estimated cos ts of the proposed remedial al ternatives imply U1at 

on- s i t e  stab i l i z ation (Al ternative 2 )  would be the least costly  an¢ mos t  

env ironmentally  acceptable action . Consequentl y ,  i t  may well b e  th� 

eventual preferred act ion . DOE ' s  assessment of the costs of on- s i t e  

s tab il ization , however , can be subjected t o  two major cr i t icisms: 

2 
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I .  As determineo by the State Department of Hea l th ,  or,- 5 i  te  

s tabil ization wi l l  not adequatel y protect the hea l th and sa fety o f  u t'j � ,  
res i dents ;  accordingl y ,  

2 .  Heal th and s a fety risks w i l l  prohib it  the economic devel op" .. c,t 
of all prope r t i es adjacent to the " stab i l ization area" and con s train 

economic development o f  surrounding prope r t i e s . 

I f  a ' l east-cost , criter ion i s  employed by DOE in formul atinQ i t s  
pre ferred remedial  action , then the total costs o f  on- site stab i l i z o t i o" 
should be accuratel y assessed . The omission of oppor tunity  costs incur ��c 
as the resul t o f  undul y constrained economic growth of  the slte "nj 
surrounding properties , as well as those i ntangib l e , yet more catastroph i c  
costs t o  the hea l th and safety o f  loca l res i dents , ra ises ser ious concerns 
that OOE 's  imp l i c i t l y  pre fer red remedi al act i on may not be the less cos t l y  
a l  ternati v e .  

In  this repor t ,  w e  inves tigate the publ ic and private sector cos ts  

o f  adopting on-si te stab i l i za t i on as the VI TRO remedial action . T t l� 

proposit ion has been advanced throughout the VI TRO deba tes , that the 

poten t ial economic bene fits of VI TRO s i te developmen t ,  apart from hea l th 

and safety cons i de rat ions , would serve to el iminate a l l  but si te 

decon tamina t i on ( Al t ernat ive 3 )  as the mos t  economica l l y  v i able remt:oi a l  

al ternative . The fol lowing ana l ys i s  con f i ms thi s  hYPO[l1es i s .  

1 1 .  ASSLWT I DNS EMPLOYED I N  THE ANALYSI S .  

Si te descr ipt l on .  The prope r t y  i n  que s t i on i s  loca ted in the 

o f  i ncorporated area o f  South Salt Lake C i t y  

1 2 8  acres . l 
W e  assume that 69 acres in 

and consis  ts of a totai 

the southern por t i on of t n t::' 
propert y  w i l l  be dev�� to support comme r c ial and i nous t � i a l  

This tr act is presentl y zoned for bus iness and indu s t r i a l  enterpr i ses . 

a c t i v i  t ies .2 
The rema i n ing 59 acres wi l l  be av ailable  for any fu ture 

expansion of the Central  Valley sewer trea tment fac i l ity . 

Di s t r i but ion type industr ial parks and h i gh technology or ientec 

opera tions are predominant in the area . Estab l ished indus tr ial parks en'::, y 
prime tenants and a h i gh  rate o f  occupancy . 3 

T ract devel opment .  Commercial development o f  the 69 acre tract i s  
assumed t o  occur i n  the fol low ing faShion : 

3 



1 .  Immediate developments:  

Indus trial  Park (20 acres ) ;  

Resource Recovery Faci l i t y  ( 15 acres ) .  

2 .  Future developments : 
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Remaining 34 acre tract developea over 20 year per iod ; 

1 . 7  acres developed annua l l y .  

T h e  construct ion o f  a n  indus tr i a l  park represents the best u t i l i t y  o f  the 

subject property and re flects the pre ferences of businesses for a pl anned 

development whim places res t r i ctions of  the types of bui l dings and 

occupants .
4 

The Resource Recovery Facil i t y  has been in the advanced 

planning s t a ges for several mon ths and i s  included in the C i t y  of Sou t�l 

Sal t Lake ' s  comprehenSive mas terpl a n .
5 

Development of the rema ining 

34 acres will  occur over a twenty year period.  This development s cnec�J e  

i s  consi s t en t  w i th the pace o f  commercial deve lopment occurr ing on s i rr, l l i "r  

tracts in the area . 6 

Land values . Tne Sa l t  Lake County Assessor ' s  Office haS estatJ l i sfled 

the fol lowing market values for land within the 69 acre tra c t : 7 

1 .  Industrial Park : �!2_z���_ �!_�cre; 

Total l and value :  $3 ,860 ,000 . 

2 .  Resource Recovery Fa c i l i t y :  $1�2 , 4DJ per acr e ;  

Total  l and value : $2,286 ,DUO 

3 .  Remaining 34 acre tract:  $152 , 400 per acr e ;  

$5 ,181 ,600 . Total land value :  =::----
Newl y developed indus t r i a l  parks , similar  in locat ion and desirabi l i t y , 

form the bas i s  of the Industrial  Park ' s  l and value appraisal . Land v a l ues 

in  the Decker L ake Industrial  Park range from $177 ,500 per acre tc $38CJ ,�0:::; 

per acre . 8 Ya tes Indus t r i a l  Park and Pioneer Industrial  Park hav e  l and 

va lues ranging from $203 , 200 per acre to $406 ,000 per acre . 
9 

Land values 

out s i de indus trial parks range from $121 ,000 per acre to  $191 ,000 per 

Bcr e . lO Bu i l ding � s tructural values . Bu i l dings and s t ructures 

typica l l y  occupy sixty  percent of eam developed acre . l l  Construc t i vn 

cos ts are assumed 

annua l l y . 12 These 

values wi thin the 

to be $32 per square feet , increasing two perce,-'t 

figures were u t i li z ed to calculate the s tructurel 

indus t r i al park and the 34 acre developable trac t . 

Structural values of the Resource Recovery Fac i l i t y  were obta ined frm 

a r m i t ectural speci fications of  the project . 

4 
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4Assessed valua t i on .  Assessed values of  l and and s tructures were " s : i ���� 
by us ing the 1978 rol l-back formula o f  19 . 69% o f  market v a l ue . l 3  

Property � . Given assessed val ua t i on ,  appropri a te mi l l  l e v i � s  

were employed t o  cal culate prope r t y  t a x  revenues . Mi l l  l e v i e s  in Sal t  L aKe 

County and South Sal t Lake Ci ty  are presented bel o w : 14 

Taxing Ent i t y  

Sal t  Lake COLJ1 t y :  

General Fund 

Gran i te Smool District 

Library Fund 

Mosqui to Abatement Dis trict  

Wa ter Conservancy Dis tr i ct 

Sal t  Lake City Water and Sewer Di s tr i c t  

Central U t a h  Wa ter Conservancy Di strict 

Hansen Plane tarium 

Hogl e Zoo 

Total 

South Sa l t  Lake C i t y  

�i l l  Lev y 

17 . 4 2  

45 . 2 S  

3 . 35 

0 . 1 8  
2 . 00 

4 . 16 

2 .00 

0 . 20 

0 . 40 

74 . �(. 
C . 2 5  

Rd a i l  sales  and � tuxes . Ret a i l  s a l es , recu l U ng f ( .o" ,  the 

e s tabl i shment of reta i l  sales businesses in the indus trial  PilI K ,  arE 

assumed to grow 6 . 5  percent annual l y  from an ini t i a l  s a l es total of $I. . S  

mi l l ion . 1 5  Sales taxes accrue t o  the State o f  Utah a t  a 4 percent r " t e ,  

ano at a 0 . 75 percent r a t e  t o  South Sal t Lake C i ty .
16 

Empl oyment ,  earnings ,  and � ta xes . An anal ysis o f  c i m i l c r  

development s  in the surrounding areas reveals tha t 6 . 7 employees are  

employed per av erage aeveloped acre . 17 Fort y  employees will  serve the 

operat ional needs of the Resource Recov ery FaCi l i t y . 18 Indust r i " l  

Park , and Resource Recovery Fac i l i t y  employees , a l ong w i th those indi v i dual s 

employed on the 34 acre tract , w i l l  generate an addi tional 1 .6 JOGS per 

direct employee wi  thin the local economy . 19 (Construction employment was 

not incl uded in this part of  the anal YSis . The financial impact of these 

jobs were included wi thin cap i t al  investment fi gures ) .  An average anr,u" l 

s alary of $14 ,313  was appl ied to each employee . 

5 
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state income taxes were generated by app l y ing a 3 percen t ta x r a t �  

t o  gross wage income . 20 Federal individual income taxes w � r e  c a l  cul atc<; 

u t i l i z  ing a ° tax rate o f  11 percen t .  2 1  An his tor  ical anal ysi S 0 f 
corporate earnings in the area revea l s  that annual corporate incom� is 

approximatel y 6 percent of annual gross wage income . 22 Corporate inco",,, 

taxes were calculated u t i l i z ing a 48 pe rcent tax rate . 

Licenses and � fees .  Annual business l i cense fees are as s�med to 

amoun t to  $8 , 250 ini t iall  y ,  increasing $500 annua l l  y due to ne" bus ines, 

establishments locat ing on tile 69 acre tract .23 Annual water sales  

revenues are asslJTled to  be  $162 , 720 initia l l y ,  increasing $4 ,649 for eaC! l 

devel oped acre .24 Annual sewer ser v i ce fees are initial l y  assum�d to be, 

$11 3 , 364 , increas ing $3 , 239 for eaen developed acr e . 25 

Discount rate ° Gross publ i c  revenues are converted to present 

val ues throug, the appl i ca t i on of a 6 percent discount rate . This rat� ti20 
been chosen to reflect the long-run rate o f  return expected from beth 

pri vate ana pub l i c  inves tments . 

I I  1 .  THE OPPOR1UN I T Y  COSTS (f" SITE ST ABI L l ZAT ION. 

I .  Pub l ic Sector Revenues . 

Property tax revenues . Table l ists the gross property  ta, 

revenues tha t  would accrue to Sal t Lake Count y and South Sal t Lake C i t j  if 

devel opment o f  the site occurs as assumed . Annual prope r l y  tax revenues in 

Salt Lake Count y  range from $2 . 7  mi l l ion in the project ' s  ini tial 

devel opmen tal stages to $3 . 2  mi l l ion a fter compl e te devel opment of the 

69 a cre tract occurs . Annual revenues accruing to South Sal t  Lake C i t y  are 

$226 ,000 initial l y ,  increasing to $270 ,000 a f ter twenty yea r s .  Tutal 

annual property  tax revenues range from $2 . 9  mi l l ion ini t ia l l y  to $3 . 5  

m i  I I  ion a Iter the 69 a c r e  tract has been ful l  y develope d .  Cumulat i v e  

discounted revenues amount to $46 .7 mi l l i on a fter thirty year s .  T he cost 

di f ferential be tween remedial a l ternatives i s  recovered in property tax 

revenues alone a fter approximatel y  twen t y  years . 

Sales tax revenues . The State of Utah w i l l  receive $180 ,000 i n  

annual sales t a x  revenues initial l y  ( Table 2 ) .  This figure w i l l  increase 

to $519 , 000 a fter thirty yea r s .  South Sa l t  Lake City w111 ini t i a l l y  accrue 

$34 ,000 in annual s a l es tax revenue . By year thi r t y ,  these rece ipts . i l l 

increase to $97 , 000 annua l l y .  CUlTUlative discounted revenues w i l l  grG" 

from an in�t i al figure o f  $214 ,000 to $5 . 2  mi l l ion a fter thirty yea r s .  

6 
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Income tax revenues . Total annual state and fede ral income tax 

revenues will increase from $1 . 1  rr,i l l ion initi,d l y  to $2 . 2  m i l l ion after 

twen t y  years ( Table 3 ) .  Utan ' s  share o f  these annual receipts " i l l  be 
nea r l y  $200 ,000 ini t ia l l y ,  increasing to $393 ,000 a fter twenty yea r s .  

Cumulative d iscounted revenues w i l l  increase f r om  $1 . 1  m i l l ion i n i t i a l l y ,  

t o  over $24 mi l l i on a fter thi r t y  year s .  

Li censes and � fees . Annual 1 i c en�es from business l icenses , 
water  use fees , and sewer sen i Cl' feel'S ( Tabl"  I, ) , 
initia l l y ,  increasing to $567 ,DUO a ft"r thirty 

wi l l  total $L84 ,GJ ; 

year s .  Cumu l a t i ve 

d i s counted revenues ream $6 . 1  mi l l i on a fte r  tni r t y  yea r s .  

Total pub l i c  revenues . Table 5 l i sts the total pub l i c  revenues that 
" i l l  accrue to local , state , and federal pub l i c  ent i t i es throughout the 

development o f  the V I TRO si te . Gross pub l ic revenues increase frc� 

$4 . 5  mi l l i on annua l l y  to $6 . 7  m i l l ion 

discounted revenues i ncrease from $4 . 5  

a fter twenty 

mi II ion to 

year s .  Cumu l a t i  ve 

$82 . 1  mill ion a fter 

thirty yea r s .  The cost d i f fe rential between the remedial al terna tives of 

stab i l i za t i on and decontamina t ion ( $38 . 5  mill ion )  i s  recovered in 

approxima tel y ten year s .  Recovery of the tota l cost of s i te 

decontamination ( $6 1 . 0 m i l l ion )  occurs a fter e i ghteen years . 

In Table  6 ,  the l ocal share of these total  pub l i c  revenues a r e  

ae l ineated . Total l ocal revenues increase f rom a n  annUlI figur e of  

$3 . 2  mi l l ion to over  $4 . 1  mi l l ion a fter thirty  yea r s .  Cumu l a t i ve 

discounted local revenues increase from $3 . 2  m i l l i on  ini  tial l y  to over 

$53 . 7  mi l l ion a fter thirty years . In local puD l i c  revenues alone , the cos t 

di fferential  between remedial a l t erna tives ( $38 . 5  m i l l ion ) is recoverea in 

approximat e l y  seventeen yea r s .  Table 7 l i sts the State revenues 

generated by the V I  TRO si te developmen t .  Gross reo,enues accruing to tn� 

State of utah increase from an initial  fi gure of $379 , 000 to over $�OO ,OuJ 

a fter th i rt y  years . Cumu l a t ive discounted revenues reactl $8 . 7 m i l l i::m 

" fter thi r t y  years . The State ' s  share o f  the cos t o f  si te stab i l i z 2 t i on 

( $2 .25 m i l l ion ) is recovered in seven year s .  The State ' s  share of s i te 

decontamina tion cos ts ( $6 . 1  mi l l ion)  is recovered in approximatel y  19 yea r s . 

In Table 8 ,  the federal share of pUDl ic revenues resul ting frool 

V I TRO site development are analyzed . Annual revenues accruing to Hie 

federal government increase from $923 ,000 ini tia l l  y ,  to  over $1 . 8  mi  1 1  i en 

a fter twenty years . Cumulative di scounted federal revenues r eo 2t ,  

$1 9 . 7 m i l l ion a fter th i rt y  years . 

7 
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2 .  Private Sector Impacts . 

Capi tal Investment . Capi tal investment expressed i r, the v a l Le o f  

buildings and structures is presented in Table 9 .  Init  ial capi tal  

investments , since they include th8 value o f  the Resource Recovery 

Faci l i ty , are s i (Tli fican t l y  large .  I n i t i a l  capi tal investments for the 

Resource Recovery Faci l i t y  and w i thin the proposed indus trial  park w i l l  

amount t o  over $17 2 .9  mi l l i on .  This investment w i l l generate appro xima t e l y  

$1 .40 i n  addi t i onal economi c  act i v i ty for e v e r y  $1 . 00 expende d .  Tn i s  

mul t i pl i er e ffect w i l l  induce over $24 2 . 1  mi l l i on  in add i t i onal ecoCluni c  

act i v i t y ,  resulting i n  a $4 1 5 . 1  mi ll ion initial  impact upon the local 

economy . Therea fter , annual investments w i l l  generate from $J . 5  mill ion to 

$5 . 1  mi l l ion in economic act iv i ty . Cumulative discounted investment  

impacts will  reach $4 6 1 . 8  m i l l ion a fter twenty year s .  

Empl oyment and wage income . Table 10 l i s ts the employment and wage 

i ncome trlat w i l l  be generated by s i te development . For every individual 

empl oyed during the operat i onal phases at the developed s ite , an addi t ional 

1 .6 jobs w i l l  be created . Total employment w i l l  grow from 465 employees to 

over 900 employees after twen t y  years . Gross wages earned by tnese 

employees w i l l increase from $6 .6 m i l l ion to $1 ' mi 11 ion annua11 y over t�,c 

devel opment pe r i o d .  Cumul ative di scounted gross earnings w i l l  reach $142 . 6  

m i i l ion a fter thi r t y  years . 

� rental v a l ues . Table 11 l i s ts the cumul ative discounted rental 

values that w i l l  accumulate to property owners . We assume in this analysis 

that annual rental values are 10 percent o f  land market values . Annual 

total rents for the 69 acre tract w i l l  remain at a constant $1 . 8  mill �on . 

Cumu l a t i ve discounted rents w i l l  reach $27 . 1  mil l i on a fter thirty  yea r s . 

Business pro fi t s .  In  Table 1 2 ,  we examine the beha v i or o f  business 

profits resul ting from s i te development . Annual total pro fi ts  b e fore taxes 

(a fter tax pro f i ts a re treated in Table 1 4 )  reach nea rly  $400 ,GOO 

i n i t iall  y ,  expanding to $786 ,000 a fter twenty years . Cumulati ve discounted 

profits reach $10 mill ion a fter thirty year s .  

Total private sector i�. Wage s ,  land rents , and pro fits tha t 

w i l l  resul t from site development are analyzed in Table 1 3 .  Annual pr ivate 

sector earnings w i l l  be approximately $8 . 9  mi l l i on initiall y ,  increasing to 
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$15 . 7  m i l l ion annua l l y  a fter twen t y  years . Cumul a t i ve discounted earnir' gs 

w i l l  expand to over $178 mi l l i on a fter thi rty  years . The total cos t o f  

s i te decontamina tion ( $6 1 .0 mill i on )  i s  recovered in terms o f  pr i vate 

sector income a fter on l y  eight years . 

3 .  Total Pub l i c  and Private Sector Impacts .  

Total pub l i c  and private sector impacts are listed in Ta:J le  1 4 . 

Total pub l i c  sector revenues increase from $4 . 5  m i l l i on  to $6 . 7  IT,i l L on 

annuall y a fter twenty yea r s .  A fter tax private sector earni ngs incr ease 

from $7 . 8  mil l i on  to $1 3 . 5  mi l l ion annua l l y  a fter twenty years . A twent y  

year development scenario induces over $461 . 8  mill ion i n  discounted 

investment activi t y .  The cumulative discounted impacts reaching the puc l i c  

and private sectors reaches $697 . 5  mill ion a fter thi r t y  years . 
I V .  CONCLUS I ONS. 

In thi s  report , we have examined the bene fits that would accrue to 

both the publ i c  and private sect ors as a resul t of V I TRO s i te develD�men t .  

I t  must be emphasized that these benefits may only accrue t o  these sect o r s  

i f  decontaminat i on o f  the VI TRO s i te i s  aCh ieved . Health and safet y r iSKS  

"ill  prohibit  develop-nent o f  the s i te if  stabi l i z a t i on i s  adoptee as Ule 

remeoial action .  The bene f i t s  analyzed in this report can there fore be 

de fined as the opportun i t y  costs that the public and p r i vate sectors wou l d  

incur i f  s tabi l i zation i s  adopted . The analysis i n  t h i s  repor t 

reveal s s i gn i ficant and long term bene fits to s i te decontamina tion . 5i te 

decontamination costs i ncurred by the State of Utah would be qu i CK l y  

recovered aCld would place l i ttle burden o n  the State ' s  taxpayers .  F r om a 
cost/bene f i t  standpoint , s i te decontaminat i on is the most economi cal l y  

advantageous remedial act i on . 
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Table 

Prope rty Tax Revenues 
Table 2 

Sal es Tax Revenues 

Number o f  S . L .  Co . So Sal t Lake Cumu l a t i v e  
Developed Tax Ci t y  T 3 X  Gross DiSCc,uCl ted State of So Sal t Gross Cue, Di su, ted 

Year Acr e s  Revenues Revenues Revenues WnRv�u�,; Year Utah Lake C i ty Revenues ReV'enl.Jt:'� 

1 $180 , 000 $33 , 750 $213 , 750 $ 2 1 3 , 7 5(; 
1 3 5 . 0  $2 , 720 , 01 3  $226 , 789 $2 , 946 , 802 $i ,94G , 'JG2 2 1 9 1 , 700 35 ,944 227 ,644 428 , 508 
2 36 . 7  2 , 742 , 297  22£3 , 574 2 , 970 ,871 � , 749 , 5 1 0  3 203 ,400 38, 138 241 , 538 643 ,476 
3 3 8 . 4  2 , 76 3 , 2 5 1  230 ,394 2 , 993 , 645 8 , 4 .J. � , 84 3  4 2 1 5 , 1 00 40 , 332 255 , 432 857 , 942 
4 40 . 1  2 , 785 , 535 232 , 252 3 ,01 7 , 782 10 , 9� 7 , 05 5 226 ,800 42 ,726 269 , 326 1 ,071 , 2 73 
5 4 1 .8 2 ,808 , 263 234 , 1 4 7  3 ,042 , 410 1 :! ,357 , 5�9 6 238 , 500 4 4 , 720 281 , 026 1 , 356 , 7 5'7 
6 4 3 . 5  2 , 831 ,4':' 5  236 ,08::! 3 ,06 7 ,525 1 5  ,05y I 742 7 250 , 200 46 , 914 296 , 914 l , �66 , O7:! 
7 4 5 . 2  2 ,855 ,093 238 ,052 3 ,093 , 14 5  1 7 ,b;C , 287 8 261 ,900 49 ,1 08 311 ,008 l , 77 2 , 9 ; C  
8 4 6 . 9  2 , 879 , 213 240 ,063 3 , 1 1 9 , 276 19 , 90� , '"04 9 273 , 600 51 , 302 324 , 902 1 , 9 7 6 , 7Se 
9 4 8 . 6  2 , 903 , 8 1 8  242 , 1 1 5  3 , 145 , 933 2 1 , 678 , 581  10  285 , 300 53 ,496 338 , 796 2 , 1 77 , 2 9 1  

10  50 . 3  2 , 928 , �1 � 244 , 208 3 , 173 , 123 2 3 , 756 , 748 1 1  297 , 000 55 , 690 352 , 690 2 , 374 , ,,31 
11 5 2 . 0  2 ,954 ,516 246 , 343 3 , 200 , 859 25 , )44 , 09 1  1 2  308 , 700 57 ,884 364 , 584 2 , 566 , 28� 
12 53 . 7  2 , 980 , 629 248 , 520 3 ,229 , 149 2 7 , 245 , 166 13 320 , 400 6 0 , 078 380 , 478 2 , 755 , 375  
13  5 5 . 4 3 ,007 , 26 7 250 , 74 1  3 , 258 , 008 28 ,864 , 296 14  332 ,100 62 , 2 7 2  391; ,372  2 , 940 , 272 
1 4  5 7 . 1  3 ,034 , 4 3 6  253 ,006 3 ,287 , 442 30 ,405 , 577  1 5  343 , 800 64 , 466 408 , 266 3 , 120 ,848 
1 5  5 8 . 8  3 ,062 , 1 4 9  255 , 3 1 7  3 ,31 7 ,466 31 , 872 , 895  1 6  355 , 500 66 ,660 422 , 160 3 , 297 , 001 
16 6 0 . 5  3 ,090 ,420 2 5 7 , 6 74 3 ,34 8 , 094 33 , 269 , 938 1 7  367 , 200 68 , 8 54 436 ,051, 3 ,468 , 6 5 2  1 7  6 2 . 2  3 , 11 9 ,253 260 ,078 3 ,379 , 331 34 ,60CJ , 1 9'J 18 378 , 900 7 1 ,048 449 , 948 3 ,635 , 74 7  t El 6 3 . 0  3 , 148 ,665 262 , 530 3 ,41 1 , 195  3 � , 866 ,995  19 390 , 600 73 , 242 463 , 842 3 , 798 , 2 5 1  
1 9  6 5 . 6  3 , 178 ,667 265 ,032 3 ,443 ,699 37 ,073 , 4 74 20 402 , 300 75 ,436 477 , 136 3 , 95C , jL, j 
20 6 7 . 3  3 ,209 , 259 26 7 , 583 3 ,476 , 842 38 , 222 , 616 21  414 ,000 77  , 630 491 , 630 4 , 109 , 4,, 2  
2 1  6 9 . 0  3 , 24 0 , 461 270 ,185  3 , 510 ,646 39 , 31 7 , 252 22 425 , 700 79 ,824 505 , 524 4 , 258 , 1 L. S  
2 2  69 . 0  3 ,240 , 461 270 , 185 3 , 510 , 646 40 , 349 , 9 2 7  23  437 , 400 82 , 0 1 8  519 , 4 1 8  4 ,402 , 2b6 
23 6 9 . 0  3 , 240 , 461 270 ,lR5 3 , 510 , 646 4 1 , 324 , 1 4 9  24 449 , 100 84 , 2 1 2  533 , 31 2  4 , 54 1 ,906 ?4 69 . 0  3 ,240 , 4 61 2 70 , 185 3 , 51 0 , 646 42 , 243 , 2 ,, 7  2 5  460 , 800 86 , 4 06 54 7 , 206 4 ,677 , 0 54 
2 5  6 9 . 0  3 , 240 ,461 270 , 185 3 , 510 , 646 43 , 1 1 0 ,281 26 4 7 2 , 500 88 ,600 561 ,1 00 4 , 807 , 7'/) 
26 6 9 . 0  3 , 240 , 461 270 , 185 3 , 510 ,646 43 ,928 , 257  2 7  484 , 200 9 0 , 794 574 , 994 4 ,934 , 1 79  
27  6 9 .0 3 , 240 ,461 270 ,185  3 , 510 ,646 44 ,699 , 932 28 495 , 900 92 ,938 5R8 , 888 5 ,056 I L 7t) 
28 6 9 . 0  3 ,240 ,461 2 70 , 1 8 5  3 , 510 ,646 45 ,427 , 927 29 507 , 600 95 , 182 602 , 782 5 , 1 7 4 , 2 1 8  
29 6 9 . 0  3 , 240 , 461  270 , 185 3 , 51 0 , 646 46 , 114 , 71 5  30 5 1 9 , 300 97 ,376 616 , 6 76 5 , 288 , [j30 
30 6 9 . 0  3 ,240 ,461 270 , 185 3 ,5 1 0 , 646 46 , 762 , 628 
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Licenses and User Fees 

Table 3 
Income Ta< Revenues 

Number o f  Cumu l a t i v e  N o  o f  Water Sewer CJlTlul a t i ve 

Developed State of Federal Ta<es Gross Di�::::ount.cc Develop Business User Se r v i ce Gross Di�cnteo 

Year Areas Utah I nd i v i dual Corporate Revenues Year Acres Li censes Fees Fees Rev enu�s Revenues 

Re v en ues 

1 3 5 . 0  $199 , 505 $731 ,520 $191 , 525 Sl , 1 22 , 550 $l , l 22 , 5�:J 
1 3 5 . 0 $ 8 , 250 $162 , 720 $11 3 , 364 $284 , 334 $ 284 , 3 3 4  

2 36 . 7  209 , 196 767 ,050 200 , 82B 1 , 1 7 7  ,074 2 , 2 32 ,997 
2 36 . 7  8 , 7 50 1 7 0 , 623 1 1 8 , 870 298 , 243 565 , ( 9 ', 

3 38 . 4  2 1 8 , 886 802 , 581 210 , 1 30 1 , 231 , 597 3 , 329 , 1 1 4 
3 3 8 . 4  9 , 250 1 7 8 , 526 124 , 3 7 6  31 2 , 1 52 843 , �:J, 

4 40 . 1  228 , 5 7 6  838 , 1 1 2  d9 , 4 3 3  1 , 286 , 1 2 1  4 , 4 0b , 96G 
4 40 . 1  9 , 7 50 186 , 4 29 129 , 882 326 , 061 1 , 1 1 7 , 2 7 6  

5 4 1 . 8  238 , 266 8 7 3 ,64 3 228 , 7 36 1 , 339 , 9 4 7  5 , 4 70 , 330 
5 4 1 . 8 1 0 , 250 1 9 4 , 332 135 , 388 339 , 9 70 1 , 386 , 6 54 

6 4 3 . 5  2 4 7 , 9 5 7  909 , 1 74 238 , 038 1 , 39 5 , 16 9  6 , 5 1 2 , 8 a l  
6 4 3 . 5  10 , 7 50 202 , 235 1 40 , 894 353 ,879 1 , E 5 1  ,003 

7 45 . 2  257 , 6 4 7  944 , 7 0 5  24 7 , 34 1  1 , 449 ,693 7 , �34 , 8 5 1  
7 4 5 . 2  1 1 , 250 2 1 0 , 1 38 146 , 400 367 , 7 88 l , 91 C , 2 7? 

8 4 6 . 9  26 7 , 3 3 7  980 , 236 256 , 6 4 4  1 , 504 , 21 7  8 , 53 5 , 24 7  
8 4 6 . 9  1 1 , 7 50 218 ,041 1 5 1 , 906 381 , 6 97 2 , 1 64 , 1 29 

9 4 8 . 6  2 7 7  , 027 1 , 0 1 5 , 767 26 5 , 946 1 , 558 , 7 40 9 , 5 1 3  , 220 
9 4 8 . 6 1 2 , 2 50 225 , 944 157 , 4 1 2  395 , 6C6 2 , 4 1 2 , 3 37 

10 50 . 3  286 , 7 1 8  1 , 0 5 1 ,298 27 5 , 2 4 9  1 , 6 1 3 , 26 5  1 0 , 4 6 8 , l Cl ;l  
1 0  50 . 3  1 2 , 7 50 233 , 847 1 6 2 , 9 1 8  409 , 51 5  L , 6 54 , 7 2 8  

1 1  52 . 0  296 , 4 08 1 , 086 ,829 284 , 552 1 , 667 , 789 1 1 , 399 , 351:, 
1 1  52 . 0  1 3  , 250 241 , 7 50 168 , 424 42 3 , 424 2 , 8 9 1 , 1 66 

1 2  5 3 . 7  306 ,098 1 , 1 22 , 360 293 , 854 1 , 722 , 312 1 2 , 306 , 666 
12 53 . 7  1 3 , 750 249 , 653 1 7 3 , 9 30 4 3 7 , 33 3  3 , 1 21 , 548 

13 5 5 . 4  3 1 5 , 788 1 , 1 57 , 891 303 , 1 57 1 , 776 ,836 1 3  , 1 8y , 7 2 9  1 3  5 5 . 4  1 4 , 2 50 257 , 556 1 7 9 , 4 36 4 5 1 , 242 3 , 345 , 8 0 1  

1 4  57 . 1  325 , 47 9  1 , 1 9 3 ,422 3 1 2 ,460 1 , 831 , 36 1  14 , C48 , 33 3  
1 4  57 . 1  1 4 , 7 50 26 5 , 4 59 184 ,942 465 , 1 5 1  3 , 56 3 ,882 

15 5 8 .8 3 3 5 , 169 1 , 228 , 9 5 3  3 2 1  , 7 62 1 , 905 , 884 1 4 ,891 , 3Ci 7  
1 5  58 . 8  1 5 , 2 50 27 3 , 362 190 , 4 4 8  479 ,060 3 , 775 , 7 7 1  

1 6  6 0 . 5  344 , 8 59 1 , 264 ,483 3 3 1 , 0 6 5  1 , 94 0 ,407 1 5 , 708 , 9 7 1  
1 6  60 . 5  1 5 , 7 50 281 ,265 195 , 9 54 492 , 969 3 , 98; , 4 7 0  

1 7  62 . 2  354 , 549 1 , 300 ,01 5 340 , 367 1 , 994 , 93 1  16 , 4 06 , 268 
1 7  62 . 2  1 6 , 2 50 289 , 168 201 ,460 5lJ6 , 8 78 4 , 1 8 1 , O J l  

1 8  6 3 . 9 364 ,240 1 , 335 , 54 6  349 , 670 2 , 04 9 , 4 56 1 7 , 247 , 36 3  
1 8  6 3 . 9  1 6 , 7 50 29 7 , 071 206 , 966 520 , 7 87 4 , 374 , 403 

1 9  6 5 . 6  37 3 , 930 1 , 371 , 0 7 7  3 5 8 , 9 7 3  2 , 103 ,980 17 , 9b4 , 4 79 ] 9  6 5 . 6 1 7 , 2 50 304 , 974 2 12 , 4 72 534 ,696 4 , 56] , 7 30 

20 6 7 . 3  383 , 620 1 , 406 ,608 368 , 9 7 3  2 , 1 59 , 20 1  1 8 , 698 , 1 2 3  
2 0  6 7 . 3  1 7 , 7 50 3 1 2 , 87 7  2 1 7 , 978 548 , 605 4 , 7 4 3 , 0 51 

21 6 9 . 0  393 , 3 1 1  1 , 442 , 1 38 377 , 578 2 , 2 1 3  ,027 1 9 , 3&2 , 1 5 5  
2 1  6 9 . 0  1 8 , 2 50 320 , 780 22 3 ,4 84 562 , 51 4  4 , 918 ,446 

22 69 . 0  393 , 3 1 1  1 , 442 , 1 38 37 7 , 57lJ 2 , 2 1 3 ,027 20 ,039 , 1 29 
22 6 9 . 0  18 , 7 50 320 , 780 223 , 484 56 3 , 0 1 4  5 , 084 ,060 

23 69 . 0  393 , 3 1 1  1 , 442 , 1 38 3n , ':>78 2 , 2 1 3 ,027 20 , 6 5 3 , 2S� 
2 3  69 . 0  1 9 , 2 5 0  320 , 7 80 223 ,484 563 , 5 1 4  5 , 240 , 4 38 

24 69 . 0  393 , 3 1 1  1 ,4 4 2 , 1 3 8  377 , 578 2 , 21 3 ,027 2 1 , 2 32 , 6 1 9  
2 4  69 . 0  1 9 , 7 50 320 , 780 223 , 484 564 , 0 1 4  5 , 388 , 0 1 5  

25 69 . 0  393 , 3 1 1  1 , 442 , 1 38 3 7 7 , 578 2 , 21 3 ,027 21 , 7 7 9 , 189 
2 5  6 9 . 0  20 , 250 320 , 780 223 , 4 8 4  564 , 5] 4  5 , 527 , 5 13 
., .  (,9 . 0  20 , 7 50 320 , 7 80 2:'3 , 4b4 56 5 , 0 ] 4  

2 6  69 . 0  393 , 3 1 1  1 ,442 , 1 38 377 , 5 78 2 , 2 1 3  ,027 22 , 294 , 8 21 
" b  5 , 6 5 9 , 16) 

2 7  6 9 . 0  393 , 31 1  1 ,442 , 1 38 377 , 578 2 , 21 3 ,027 2 2 , 7 8 1 , 267 
27 6 9 . 0  2 1 , 2 50 320 , 7 80 223 , 4 8 4  565 , 5 1 4  5 , 783 , 4 7 1  

28 69 . 0  393 , 31 1  1 , 442 , 1 38 377 , 578 2 , 2 1 3 ,027 2 3 , 240 , 1 7 8  
2 8  69 . 0  2 1 , 7 50 320 , 780 223 , 484 566 , 0 ] 4  5 , 900 , 8 4 .  

79 69 . 0  393 , 3 1 1  1 , 442 , 1 38 377 , 5 78 2 , 2 1 3  ,027 2 3 , 673 , 1 1 3  
29 6 9 . 0  22 , 250 320 , 780 223 , 4 84 566 , 51 4  6 , 0 1 ] , 6 7 1  

30 6 9 . 0  393 , 3 1 1  1 , 442 , 1 38 377 , 578 2 , 2 1 3 ,027 24 , 0 8 1 , 542 
30 6 9 . 0  22 , 750 320 , 780 223 , 484 567 , 0 1 4  6 , 1 l 6 , 31 7  



21 0 

2 1 0  
Table 6 

Local Revenues 

Tab l e  5 
Total Puo l i c  Revenues 

No o f  So SL  L i censes Total Cumu l a t i v e  Number o f  Gross CL.Jr:-,u � a t i v E:  Develop Property Sales 6: User Local OismtE:o Developed Property Sales Income L i cences Pub l i c  Di sc(;un t e j  Year Acres Ta xes Taxes Fees Revenues Revenues Use r ,  Fees Revenues F<evenues -- ---
. � Acres Taxes Taxes Taxes 

1 35 .0  $2 ,946 , 802 $2 1 3 , 750 $ , 1 , 1 22 , 5 50 $284 ,334 $4 , 567 , 4 3 6  $4 , 5 6 7  , 4 36 1 3 5 . 0  $2 ,946 ,802 $33 ,750 $284 , 334 $3 ,264 , 886 $3 , 264 ,866 2 36 .7  2 , 970 , 87 1  227 , 644  1 , 1 7 7 , 074 298 , 243 4 , 673 ,632 8 , 576 , 7 1 1  2 36 . 7  2 , 970 , 871 35 , 944  298 , 243 3 ,305 , 508 6 , 382 , 865 3 38 . 4  2 , 993 ,64 5 24 1 , 538 1 , 231 ,597 3 1 2 , 1 5 2  4 , 778 ,932 1 3 , 22'1 , 943 3 38 . 4  2 ,993 ,64 5 38 , 138 3 1 2 , 1 52 3 , 343 , 93 5  9 ,358 , 5 5 5  4 40 . 1  3 , 017 ,782 255,432 1 , 286 , 1 21 326 , 061 4 ,885 , 401 1 7 , 331 ,8210 4 4 0 . 1  3 ,0 1 7 , 782 40 ,332 3:L6 , 061  3 ,384 , 1 75 1 2 , 200 ,633  5 4 1 .8  3 , 04 2 ,4 1 0  269 , 326 1 , 339 , 94 7  339 , 970 4 ,992 ,351 2 1 , 286 , 230 5 4 1 .8 3 ,04 2 ,4 1 0  42 , 556 339 , 970 3 ,4 24 , 936 14 , 9 1 3  , " 8 5  6 4 3 . 5  3 , 067 ,525 281 ,026 1 , 395 ,169 353 ,879 5 , 105 , 299 2 5 , 101 , 206 6 4 3 . 5  3 ,067 , 525 44 , 720 353 ,8n 3 ,466 , 1 24 17 , 507 , 689 7 4 5 . 2  3 , 093 , 1 4 5  296 , 9 1 4  1 ,449 ,693 367 , 788 5 , 207 , 740 28 , 772 ,457 7 4 5 . 2  3 ,093 ,1 4 5 4 6 , 91 4  367 , 788 3 , 507 , 84 7  19 , 988 , 593 8 46 . 9  3 , 1 19 , 276 3 1 1 ,008 1 , 504 , 21 7  381 ,697 5 , 316 , 1 98 32, 308 , 032 8 4 6 . 9  3 , 1 1 9 , 276 4 9 , 108 381 ,697 3 , 550 , 081 L2 , 3l,j�  , 587 9 48 .6 3 , 14 5 ,933 324 ,902 1 , 558 , 740 395 ,606 5 ,425 , 181  3 5 , 7 1 1 ,858 9 4 8 . 6  3 , 1 4 5 ,933 5 1 ,302 395 ,606 3 , 592 , 84 1  24 , 595 , 782 10 50 . 3 3 , 1 73 , 1 23 338 , 796 1 ,6 1 3 ,265 409 , 51 5  5 , 534 ,699 3 8 , 987 , 838 10 50 . 3  3 , 1 73 , 1 23 53 ,496 409 , 5 1 5  3 ,636 , 134 26 , 748 , CCl4 1 1  52 . 0  3 , 200 ,859 352 ,690 1 ,667 , 789 423 ,424 5 ,644 , 762 42 , 1 39 ,84" 1 1  52 . 0  3 , 200 ,859 55 ,690 423 , 424 3 ,679 , 973 28 , 802 , 882  12  53 . 7 3 , 229 , 14 9  364 , 584 1 , 722 , 31 2  4 37 , 333 5 , 755 , 378 4 5 , 1 71 , 705 12  53 . 7  3 , 229 , 149 5 7 ,881' 437 , 333 3 , 724 , 366 38 , 764 , 931 13 5 5 . 4  3 ,2 58 ,008 3IJu ,478 1 , 776 , 836 451 , 24 2  5 , 866 , 564 48 ,087 , 206 1 3 5 5 . 4  3 , 258 ,008 60 ,078 4 5 1 , 242 3 , 769 , 328 32 , 65 1 , 3 5 3  14 57 . 1  3 , 287 , 442 39" ,372 1 ,831 ,361 465 , 1 51 5 ,978 , 326 50 , 89Cl , o e l  14 5 7 . 1  3 , 287 , 4 4 2  62, 272 465 , 1 5 1  3 ,81 4 ,865 34 , 440 , 91 1  1 5 58 . 8  3 ,31 7 ,466 408 , 266 1 , 90 5 , 884 479 , 060 6 ,090 ,676 53 , 583 , 1 93 15  58 .8 3 ,3 1 7 ,466 64 ,466 4 79 , 060 3 , 860 , 992 36 , 146 , 831  16  60 . 5  3 , 348 ,094 422 , 160 1 ,940 , 407 492 ,969 6 , 203 ,630 56 , 1 7 1 ,751  16  6 0 . 5  3 , 348 , 094 6 6 , 660 492 , 969 3 ,906 , 723 37 , 77 7 , 383 1 7  6 2 . 2  3 ,379 , 33 1 436 ,054 1 , 994 ,931  506 ,878 6 , 317 ,194 58 , 658 ,491 17 6 2 . 2  3 ,379 ,331 6 8 , 854 506 , 878 3 , 955 , 063 39 , 3 34 , 29� 18 6 3 . 9  3 , 41 1 , 19 5  449 , 948 2 , 049 , 456 520 , 787 6 , 431 , 386 61 ,046 , 8 7 9  1 8  63 . 9  3 ,41 1 , 195 7 1 , 048 520 , 787 4 , 003 , 030 40 , 856 , 79 1 19 6 5 . 6  3 , 443 ,699 463 ,842 2 , 103 , 980 534 ,696 6 , 546 , 2 1 7  63 ,340 , 305  19  6 5 . 6  3 ,4 4 3 ,699 73 ,242 534 , 696 4 ,051 , 6 3 7  4 2 , 27 5 , 7 :' 7  20 6 7 . 3  3 , 4 76 ,842 477 , 736 2 , 159 , 201 548 ,605 6 ,661 , C86 6� , 54 2 , 079 70 6 7 . 3  3 , 4 76 ,842 7 5 , 436 51, 8 , 605 4 , 100 , 8 S 3  43 , 595 , 9� 5  2 1  6 9 . 0  3 , 510 , 64 6  4 9 1 ,6,0 2 , 2 1 3  ,027 562 , 5 1 4  6 , 777 , e l f  Cl , 6 ) S  , 4 35 2 1  69 . 0  3 , 51 0 ,646 7 7 ,630 562 , 51 4  4 , 150 , 790 4 5 , 1 4 1 , 9 1 5  � 2  69 .0 3 , 510 ,646 505 , 024 2 , 21 3 ,027 562 , 514 6 , 777 , 81b f..-9 , 055 , 2 £. ;'  22 6'i .0 3 , 5 1 0 , 646 7 9 , 824 563 ,014 4 , 153 , 484 46 , 1 1 1 ,885  23 6 9 . 0  3 , 51 0 ,646 519 , 4 1 IJ  2 , 2 1 3  ,027 562 , 5 14 6 , 777 , 8 i d  7 1 , 5" 1 , 84<. 23 6 9 . 0  3 , 510 , 646 82 ,018 563 , 51 4  4 , 153 , 964 4 7 , 26� , 89c 24 69 .0 3 , 510 ,646 533 , 31 2  2 , 21 3 ,02 7 5G7 , 5 1 4  <- ,  77J , M 1 B  7 3  I � 2 7 I l -i �-J 24 6 9 . 0  3 , 510 ,646 84 , 2 1 2  564 , 0 1 4  4 , 1 54 ,481 4 8 , 353 , 25" :.' )  09 . 0  3 , 510 ,646 547 ,206 2 , 21 3 ,02 7 562 , 51 4  6 , 7 77 , t i 8  7 �  , L l L!  , 87�' 2 5 6 9 . 0  3 , 510 ,646 86 , 1,06 564 ,514  4 , 154 , 98 1  49 , 380 , 603 26 69 .0  3 , 51 0 , 646 561 , 100 2 , 21 3 ,027 562 , 5 14 6 , 777 , 8 1 8  75 , 610 , 261  26  69 .0  3 , 51 0 , 646 88 ,600 565 ,014  4 , 155 , 4 8 1  50 , 350 , 2'12 2 7  69 .0 3 , 510 ,646 574 , 994 2 , 2 1 3 ,027 562 , 5 1 4  6 , 777 ,B18 78 , 1 1 8 , " 36 27 69 . 0  3 , 51 0 ,646 90 , 794 565 , 514 4 , 166 , 954 ��  , 3 3 5 , 5 7 1  28 69 . 0  3 , 510 , 6 4 6  588 , 888 2 , 2 1 3  ,027 562 , 51 4  6 , 777 , 6 lfJ  79 , 544 , 108 L8 6 9 . 0  3 , 51 0 , 64 5  92 , 558 566 ,014 4 , 169 , 646 52 , 1 2 9 , � q  7 9  69 .0  3 , 51 0 ,646 602 , 782 2 , 21 3 , 027 562 , 51 4  6 , 777 , 8 1 8  8[; ,89 1 , 7 %  29 6 9 . 0  3 , 51 0 ,646 9 ';  , 1 82 566 , 5 1 4  4 , 172 , 31, ;0· )2 , 9L!4 , 9S:) 30 69 .0  3 , 510 , 646 616 ,676 2 , 2 1 3  ,027 562 , 514 6 , 777 , 8 1 6  82 , 1 65 , 76E 30 6 9 . 0  3 , 51 0 ,646 97 , 376 567 , 0 1 4  4 , 175 ,036 53 , 714 ,6 50 



2 1 0  

21 0 

Table 7 Table 8 

State Tax Revenues Federal Tax Revenues 

Number of Indv . Corpora ted i o tal Cur:1Jlative  
Cum Discnted Devel oped Income I ncome Fede r al uis cocJn te� Income Sales Gross 

Year Acres Taxes Taxes Revenues (6� ) Rvnue, Taxes Revt:nues Revenues ---Year � -�-

$ 377 , 505 3 5 . 0  $ 7 3 1 , 520 $191 , 5 25 $ 923 , 0 4 5  $ 92 3 , 045 $199 , 505 $leO ,OOO $37 9 , 505 
2 36 . 7  767 , 0 50 200 , 828 967 , 878 1 ,8 36 , 1 37 2 209 , 1 96 1 9 1 , 700 400 , 896 757 , 707 
3 3 8 .4 802 , 5 8 1  21 0 , 1 30 1 , 01 2 , 7 1 1  2 , 7 3 7 , 4 4 6  3 218 , 886 203 , 400 422 , 286 1 , 1 33 , 54 2  
4 4 0 . 1  8 38 , 1 1 2  21 9 , 4 3 3  1 , 057 , 54 5  3 , 62 5 , 36 1  4 228 , 5 76 2 1 5 , 100 443 , 366 1 , 505 ,8l11 
5 4 1 . 8  8 7 3 ,643 228 , 7 36 1 , 102 , 379 4 , 4\18 , 562 5 238 , 266 226 , 800 465 ,066 1 , 874 , 1 7 7 
6 4 3 . 5  909 , 1 74 238 , 038 1 , 14 7 , 21 2  5 , 3:') , 8 3 1  6 24 7 , 957 238 , 500 486 , 4 57 2 , 237 , 666 
7 4 5 . 2 944 , 705 247 , 3 4 1  1 , 1 92 ,046 6 , 1 76 , 1 76 7 257 , 64 7  250 , 200 507 , 847 2 , 59 5 ,698 
8 46 . 9  980 , 236 256 , 644 1 , 2 36 , 880 7 , 0 1 0 , 7 7 2  8 267 , 337 261 , 90D 529 , 237 2 , 947 , 6 7 1  
9 4 8 . 6  1 , 0 1 5 , 767 26 5 , 946 1 , 2 8 1 , 7 1 3  7 , 822 , 93 �  9 227 , 02 7  2 7 3 , 600 550 ,627 3 , 293 , 1 1. 1  

1 0  50 . 3  1 , 0 5 1 ,298 2 7 5 , 249 1 , 326 , 54 7  8 , 603 , 1 1 6 1 0  286 , 7 18 285 , 30D 572 , 01 8  3 , 63 1 , 7 1 8  
1 1  5 2 . 0  1 ,086 , 829 284 , 552 1 , 3 7 1 , 38 1  9 , 3 7 3  , 8B8 1 1  296 , 4 08 297 , 000 593 , 408 3 , 963 , 0 7 4  
12 53 . 7  1 , 1 2 2 , 360 293 , 8 54 1 , 4 1 6 , 2 1 4  10 , 1 1 9 , 932 1 2  306 ,098 308 , 700 614 , 798 4 , 286 , 942 
13 5 5 .4 1 , 1 57 , 8 9 1  303 , 1 57 1 , 4 6 1 , 048 1 0 ,832 , 74 7  1 3  3 1 5 , 788 320 , 400 636 , 1 88 4 ,60 3 , 1 08 
14 5 7 . 1  1 , 1 9 3 ,422 31 2 , 460 1 , 505 ,882 1 1  , 53B , 763 14 325 , 4 7 9  332 , 1 00 657 , 579 4 , 9 1 1  , 4 07 
1 5  5 8 . 8  1 , 228 , 9 5 3  321 , 762 1 , 5 50 , 7 1 5  1 2 , 224 , 6!' Q  1 5  335 , 169 3 4 3 , 600 678 , 969 5 , 21 1 , 7 16 
16 60 . 5  1 , 264 , 4 8 3  331 ,065 1 , 595 , 548 1 2 , 8 \10 , 4 1 2  1 6  344 , 859 355 , 500 700 , 359 5 , 503 , 9 5 1  1 7  6 2 . 2  1 , 300 , 0 1 5  340 , 367 1 , 640 , 3 82 1 3 , 536 , 1 '-1 2  1 7  354 , 54 9  3 6 7 , 200 721 , 749 5 , 788 ,01:5 18  6 3 . 9  1 , 3 3 5 , 54 6  3/' S/ , 6 70 1 , 685 , 2 1 6  14 , 126 , 54 7  1 8  364 , 24 0  3 7 8 ,900 743 , 1 4 0  6 , 064 , 0 4 1  1 9  6 5 .6 1 ,3 7 1 , 0 7 7  3�8 , 9 7 3  1 , 730 , 0 5l1 l i. , 73L , G SSI 19 3 7 3 , 930 390 , 600 764 , 530 6 , 3 31 ,889 20 67 . 3  1 , 406 , 608 368 , 275 1 , 7 7 4 ,883 1 5 , 3 54 , 4 7 8  :'0 383 ,620 402 ,300 785 , 9 ;-0 6 , 591 ,646 2 1  6 9 . 0  1 , 442 , 1 39 3 7 7  , 578 1 , 8 1 9 , 7 1 7  1 5 , 9 2 1 , 874 21 393 , 3 1 1  414 , 000 BO I , 3 1 1  6 , 843 , 369 
22 6 9 . 0  1 , 442 , 1 3 9  3 7 7  , 578 1 , 819 , 7 1 7  16 , 1. 5 7 , 1 54 22 393 , 3 1 1  425 , 700 819 , 01 1  7 , 084 , 266 
2 3  6 9 . 0  1 , 442 , 1 39 3 7 7  , 578 1 , 019 , 7 1 7  1 6 , 9(2 , 1 35 2 3  393 , 3 1 1  4 3 7 , 400 830 , 7 1 1  7 , 314 , 8 1 3  24 6 9 . 0  1 , 4 4 2 , 139 3 7 7 , 578 1 , 81 9 , 7 1 7  1 7  , 4 38 , 532 24 393 , 3 1 1  44 9 ,100 842 , 4 1 1  7 , 535 , 354 25 6 9 .0 1 , 44 2 , 1 39 37 7 , 5 78 1 , 819 , 71 7  1 7  , 887 , 96 3  2 �  393 , 31 1  460 , 800 8 5 4 , 1 1 1  7 , 746 , 301 2 "  6 9 . 0  1 , 442 , 1 39 3 7 7 , 578 1 , 8 1 <; , 7 1 7  18 , 3 1 1 , 9 5 5  2 6  393 , 3 1 1  4 7 2  , 500 b65 , 8 1 1  7 , 948 ,031. 
27 6 9 . 0 1 ,442 , 1 39 3 7 7 , 5 7 8  1 , 81 9 , 7 1 7  1 8 , 7 7 1 , 94 7  27 393 , 3 1 1 4 8 :, , 200 87 7 , 5 1 1  8 , 14 0 ,920 
28 6 9 . 0  1 , 442 , 1 39 3 7 7  , 578 1 , 8 1 9 , 7 1 7  19 , 089 , 297 78 393 , 3 1 1  4 9 5 , 900 8l:9 , 21 1  8 , 325 , 3 1 4 
29 6 9 . 0  1 ,442 , 1 39 3 7 7  , 5 7 8  1 , 819 , 7 1 7  1 9 , 4 4 ) , 289 29 393 , 31 1 507 ,600 900 , 9 1 1  8 , 5Gl , 559 
30 6 9 . 0  1 , 442 , 1 39 37 7 , 578 1 , 81 9 , 71 7  1 9 , 78 1 , 1 30 30 393 , 3 1 1  5 1 9 ,300 9 1 2 , 6 1 1  8 , 669 , 985 



2 1 0  2 1 0 

Table 9 Table 10 

Cap i tal Investment Employment and Wage Income 

No o f  Total Cu"'� 1 a t l v e  Number o f  Addi tional Gross Cumu l a t i ve Develop Direct Indirect Total Wage Di scnted Developed Capital Econ Activ Invest Discnt  Econ Year � Employees Empl oyees Employees Income .wage Income Impact IIT,poet --
---� Acres  Inves t .  Generated 

1 3 5 . 0  1 74 291 465 $6 ,655 ,545  $6 , 655 , 545  1 3 5 . 0  $172 , 9 59 ,040 $242 , 1 4 2 , 656 $41 5 , 101 , 696 $41 5 , 101 ,696 2 36 , 7  185 304 487 6 , 970 , 431 13  , 231 ,4:23  36 . 7  1 , 4 50 , 234 2 ,030 , 328 3 , 480 , 562 4 1 8 , 385 , 245  3 3 8 . 4  1 9 1  3 1 9  510 7 , 29 9 , 630 1 9 , 728 , 068 
2 

3 , 549 , 859 3 , 549 , 859 4 2 1 ,444 , 607 40 . 1  200 332 532 7 ,614 ,516 
38 . 4  2 . 072 , 7 5 1  4 

26 , 12 1 , 3[2 
3 

1 , 508 , 8 7 7  2 , 1 1 2 , 4 2 7  3 , 621 , 304 424 , 485 , 124 
5 4 1 .8 ZI8 347 555 7 , 943 , 7 1 5  32 , 4 1 3  , 57a 

4 40 . 1  
3 , 693 , 8 1 6  427 , 4 1 0 , 972 4 1 .8 1 , 539 ,090 2 , 1 54 , 7 26 6 43 . 5  217  360 577 8 , 258 , 601 38 , 584 , 8 3 5  

5 
2 , 197 , 646 3 , 767 , 393 430 , 226 , 187 7 4 5 . 2  225 375 600 8 , 587 , 8eC! 

4 3 . 5  1 , 569 , 7 4 7  
44 , 638 , 895 

6 
2 , 24 1 ,8 1 1  3 , 843 , 104 432 , 935 , �23 8 4 6 . 9  233 389 622 8 , 902 , 688 50 , 5 5 9 , 690 

7 4 5 .2 1 ,6 0 '  , 293 
2 , 286 , 597 3 , 919 , 881 435 , 542 , 368 9 4 8 . 6  242 403 64 5 9 , 231 , 885 56 , 3 5 1 , 839 

8 46 .9  1 , 633 , 28.\ 
2 , 332 , 628 3 , 998 , 7 9 1  436 , 0 5 1 , 2';J 10 50 . 3  250 418 668 9 , 561 ,(;84 6 2 , u l l , 08J 

9 48 . 6 1 ,666 , 163 
2 , 379 ,280 4 ,078 , 766 440 ,465 , 474 1 1  52 . 0  259 431 690 9 , 67 5 , 970 67 , 525 , 7 70 

1 0  50 . 3  1 , 699 , 486 
2 ,426 ,555 4 , 1 59 , 808 442 , 788 , 2�9 1 2  53 . 7  267 446 7 1 3  lu , 205 , 169 7 2 , 90: , 7 '"6 

1 1  5 2 . 0  1 , 7 3 3 , 2 5 3  

12  53 . 7  1 , 767 , 909 2 , 47 5 ,073 4 , 242 ,982 445 , 023 , � 3 '1  1 3  55 . 4  276 459 735 1 0 , 520 ,055 72 , 129 , 871  1 3  55 . 4  1 , 803 , 454 2 , 524 , 836 4 , 328 , 290 4 4 7 , 1 74 , 1; 6 7  14 57 . 1  284 474 758 10 , 84 9 , 254 83 , :<: 1 6 , 4 2 5  14 57 . 1  1 , 8 3 9 , 4 4 3  2 , 575 ,221 4 ,4 1 4 , 664 449 , 244 ,234 15 58 . 8  293 488 781 1 1 , 178 , 4 53 88 , 160 ,6oE 1 5  58 .8 1 , 876 , 321 2 ,626 , 850 4 , 503 , 1 7 1  4 5 1 , 235 , 991 16 60 , 5  301 502 803 1 1 , 493 , 339 92 , 956 , 4 3 5  16 60 . 5  1 , 9 1 3 ,643 2 , 679 , 1 00 4 , 592 , 743 453 , 152 , 382 1 7  6 2 . 2  310 516 826 1 1 , 822 ,538 97 , 61 0 , 338  i 7  62 . 2  1 , 9 1 5 , 854 2 , 732 , 595 4 ,684 , 4 4 9  455 , 107 , 039 18 6 3 . 9  318  530 848 12 , 137 ,424 102 , 1 1 7 . 73 7 18  6 3 . 9  1 , 990 , 953  2 , 787 , 334 4 , 778 , 287 4 56 , 881 , 525 1 9  /' ) . 6  3'27 544 e7l 1 2 ,466 , 623 1 0b ,4 8 ) , 3 1; 1  1 9  6 5 . 6  2 ,030 , 9 4 1  2 , 8 4 3 , 3 1 7  4 , 874 , 258 458 , 589 , 1 9 1  20 6 7 . 3  335  558 89.5 1 2 , 781 , 509 1 10 ,  rJ9 , 79c 20 67 . 3  2 , 0 7 1  , 8 1 8  2 ,  ',IOU , ' J� ) 4 ,9 7 2 , 363 460 , 23 2 , 622 21 6 9 . 0  343 573 916  1 3  , 1 1 0 ,  70b I H , 7 9 7 , 7 77  7 1  6 9 . 0  2 , 1 1 3 , 1 38 2 , 95lJ , 394 5 ,071  , 532 4 6 1 , 6 1 3  , 950 22 6 9 . 0  343 573 9 1 6  1 3 , 1 10 , 708 1 18 , 654 , : G3 2 3  69 . 0  343 573 9 1 6  1 3 , 11 0 , 706 1 22 , 292 , 6 5 1  2 4  6 9 . 0  343 57 3 916 1 3  , 1 10 , 708 1 2 5 , 724 , 99b 25 6 9 . 0  343 573 916 13 , 1 1 0 , 705 128 , 963 , 062 26 69 . 0  343 573 916 1 3  , 1 10 , 708 1 3 2 , 0 1 7 , 839 2 7  6 9 . 0  34 3 573 916 13 , 1 1 0 ,  7ue 1 ,i< ,899 , 7Co 2 3  6 9 . 0  343 5 7 :l 9 1 6  13 , 1 1 0 ,  lu8 1 3 7  , 6 1 8  , 4 � :, 29 69 . 0  3,,3 575 9J6 13 , 1 1 0 ,  7ui) l �G  , 183 , 3 '7 ... 30 6 9 . 0  343 57J 9 1 6  1 3 , l lO , 7GB i ", ;:: , 6Cl I '1_" . 
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Table 12 

Table 11 
Business Profits  

Land Rental Values 

No . o f  Cumulat i ve 
Developed Total Discoun t e d  Total Cumulative Year Acres � Pro f i t s  

� Rents Discnted Rents 

1 $1 ,tl62 ,440 $ 1 , 862 , 440 1 3 5 .0  $399 ,010 $ 399 , OlD 2 1 , 862 ,440 3 ,619 , 458 2 36 . 7  418 , 392 793 , 7 1 9  3 1 ,862 , 440 5 ,277  , 024  3 3 8 . 4  437 , 7 7 1  1 ,183 , 334 4 1 , 862 ,440 6 , 840 , 764 4 40 . 1  4 57 , 152 1 , 567 , 167 5 1 ,862 ,440 8 , 3 1 5 , 99 1  5 4 1 .8 476 ,533 1 , 944 , 626 6 1 , 862 ,440 9 , 707 , 71 5  6 43 . 5  495 ,913  2 , 31 5 , 201 7 1 , 862 , 440 1 1  ,020 ,662 7 4 5 . 2  51 5 , 294 2 ,678 , 463 8 1 , 862 ,440 1 2 , 259 , 290 8 46 . 9  534 ,675 3 ,034 ,052 9 1 ,862 ,440 13  ,427 , 808 9 4 8 . 6  554 ,054 3 , 381 , 6 7 3  lD  1 , 862 ,440 14 , 530 , 1 84 10 50 . 3  573 ,435 3 , 721 ,088 1 1  1 , 862 ,440 15 , 570 , 161  11  52.0  592 , 8 1 7  4 ,071 ,975 1 2  1 ,862 ,440 16 ,551 , 27 1  1 2  53 . 7  612 , 196 4 ,394 , 4 7 3  13 1 ,862 , 440 17  ,476 ,846 13 5 5 . 4  63 1 , 577 4 , 708 , 347  14 1 , 862 ,44lJ 1 8 ,350 , 03 1  1 4  57 . 1  650 , 958 5 ,031 , 853 15 1 ,862 , 440 19 , 173 , 790 15 5 8 . 8  670 , 338 5 , 328 , 344 16 1 , 862 ,440 1 9 , 950 , 92 1  16 60 . 5  689 , 71 9  5 ,616 , 140 17  1 ,862 ,440 20 ,684 ,064 1 7  6 2 . 2  709 ,098 5 ,895 , 274 18 1 , 862 ,440 2 1 ,375 , 708 18 63 . 9  728 , 479 6 , 1 65 ,805 19 1 ,862 ,440 22 , 028 , 202 19 6 5 . 6  747 ,860 6 , 4'<7 , 6 1 3  20 1 , 862 ,440 22 ,643 ,781  20 67 . 3  767 , 24lJ 6 ,681 , 4 1 3  2 1  1 ,862 ,440 2 3 , 224 , 499 21 6 9 . 0  786 ,6Ll 6 , 926 , 9516 22 1 , 862 ,440 2 3 , 7 72 , 346 22 69 .0  786 ,621 8 , 595 , 262 23 1 ,862 , 440 24 ,289 , 182 23 6 9 . 0  786 ,621 8 ,813 , 553 24 1 , 862 ,440 24 , 776 , 764 24 69 . 0  786 , 621 9 ,01 9 , 489 25 1 ,862 , 440 25 , 236 , 7 4 7  25 6 9 . 0  786 ,62 1  9 , 213 , 767  26 1 , 862 ,440 25 , 6 70 , 693 26 69 .0  786 , 621 9 , 397 , 049 27 1 ,862 , 440 26 ,080 ,076 27 6 9 . 0  786 ,621 9 , 569 , 956 28 1 , 862 , 4 40 26 ,466 , 286 28 69 . 0  786 , 621 9 , 7 7 3 ,076 29 1 ,862 , 440 26 , 830 , 636 29 69 . 0  786 ,621 9 , 886 , 963 30 1 ,862 ,440 27 , 1 74 ,361  30 69 . 0  786 , 621 l D , 032 , 139 



2 1 0 2 1 0  

Table 1 3  Tabl e  14 
Total Private Sector Incomes To tal Pub l i c  and Privat� Sector Impacts 

Nuntler Total Gross Number Total After Tax 
o f  Pro f i ts Private Cumul a t i  ve of Public Private Total Cumu l a t i v e  

Developed Gross Total Be fore Sector Discounted Developed Sector Sector Capital Total OiscGL<l ted 
Year Acres Wages Rents Taxes Income Income Year Acres Revenues Income Investment Impact I mpact 

1 3 5 . 0  $6 , 655 , 54 5  $1 , 812 ,440 $399 , 010 $8 , 916 ,995 $8 , 916 , 995 1 3 5 . 0  $4 , 567 ,436 $7 , 794 ,445 $415 , 101 ,696 $427 , 463 ,577 $427 , 4 63 , 57 7 
2 36 . 7  6 ,970 ,431 1 ,81 2 ,440 4 1 8 ,392 9 ,251 ,263 1 7 , 644 , 602 2 36 . 7  4 ,673 ,832 8 ,074 , 189 3 ,480 , 562 16 , 228 ,583 4�2 , 773 , 56 1  
3 3 8 . 4  7 , 299 , 630 1 ,812 ,440 437 , 771 9 , 599 , 84 1  26 , 188 , 426 3 38 . 4  4 , 778 , 932 8 , 368 , 24/' 3 , 54 9 ,8Y, 16 , 697 ,035 457 ,633 , e63  
4 40 . 1  7 , 614 ,516 1 , 812 ,440 457 , 152 9 , 934 , 1 08 34 , 529 ,295 4 40 . 1  4 , 885 ,401 8 , 647 ,987 3 ,621 , 304 17 , 1 5� ,692 472 ,037 , 2 7?-
5 4 1 .6  7 ,943 ,715  1 ,812 , 440 476 , 533 1 0 , 282 , 688 4 2 ,674 , 1 4 7  5 41 .8  4 , 992 , 351 8 , 942 , 741  3 ,693 ,816 17 ,628 , 909 486 ,001 ,02::; 
6 4 3 . 5  8 , 258 ,601 1 , 81 2 ,440 495 , 9 1 3  1 0 ,616 , 954 50 ,357 ,%9 6 4 3 . 5  5 ,1 0 5 , 299 9 , 221 , 785 3 , 76 7 ,393 1 8 ,094 ,477  499 , 522 , 26'. 
7 4 5 . 2  8 , 587 , 800 1 ,81 2 , 440 515 , 294 10 ,965 ,534 58 ,088 , 238 7 4 5 . 2  5 , 207 , 740 9 , 515 ,841 3 ,843 , 104 18 , 566 ,685 51 2 ,61 1 ,044 
8 46 .9 8 ,901 ,686 1 ,812 ,440 534 ,675 11 , 299 ,801 65 , 603 , 251 8 4 6 .9  5 ,3 1 6 , 198 9 , 795 , 584 3 , 919 ,881 1 9 ,031 ,663 525 , 268 ,187 
9 48 .6  9 , 231 ,885 1 ,812 , 440 554 , 054 1 1 ,64 8 , 379 72 , 9 1 1 , 588 9 4 8 . 6  5 ,425 , 18 1  10 ,089 ,639 3 ,998 , 791 19 , 51 3  ,61 1  537 , 5 1 1  , 268 

1 0  50 . 3 9 , 561 ,084 1 , 812 ,440 573 ,435 1 1 , 996 , 959 80 ,01 2 , 570 10 50 . 3  5 , 434 ,699 1 0 ,383 ,694 4 ,078 , 766 1 9 , 997 , 1 59 549 ,34 7 , 555 
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Honorable Scott M. Matheson 
Governor of Utah 
State Cap i t o l  
S a l t  Lake Ci t y ,  U t a h  84 1 14 

Dear Governor Matheson: 

Attached i s  the Department ' s  posi tion paper on 
remed i a l  act ion for the Vitro uran ium mi l l  t a i l ings . 

Highlighted in the document is the importance 
of moving the tai lings to a remote site away from 
Utah ' s  ma j or popu lat ion center s .  A l though s t abi l i 
z a t ion a t  i t s  present urban location wi l l  prevent 
some hazard s ,  this approach only addre s s e s  a part of 
the prob l em .  

Long - t e rm  protection of the environment and 
m i t i g a t i on of a serious urban b l i ght can best be 
accomp l i shed by remov a l  of the t a i lings . 

Dr . P . H .  

Attachment 
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January 1 7 ,  1963 

Execut ive Summary 

The Vi tro pl ant processed uraniun ore s by acid l eaCh/s o l vent 

ex t raction from 1 9 51 to  1964 . Duri rg thi s period , the plant processed 

1 . 7  m i l lion dry tons of ore . In 1965, the m i l l  was converted to the 

production of vanadium . Vanadium production ceased i n  1966.  

The tailirgs are made up of extremely fine sands, clay s ,  ana 

s l ime s .  Quant i t ies of  t a i l i ng s ,  contaminated mat e ri a l s ,  and m i sce l -

l aneous debri s are l isted i n  thi s paper . Mention i s  made of At omic 

Energy Commission permission to use tai l i ngs for construc tion purpose s . 

The re cognized health hazards associated w i th the t a i l i rg s  are 

gamma radi ation, radon gas and i t s  daughter produc t s ,  ana base me t a l s  and 

chemical wastes left from the m i l l i rg  process. The biological e ffects o f  

radi at ion exposure a t  low dose rates i s  not well  know, howeve r ,  higher 

dose rates of  gamma radiation or radon daught er products have been l i nked 

to canc e r .  
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The n d i a t ion h a zard from t a i l i ngs l a s t s  for many tnoUSan::Js G f  Y e a , ,> ,  ,, ' ,j 

some nonradioact ive tox i c  chemi c a l s  per s i s t  i n d e f i n i t � l y .  The r:az " ,c 

from u r a n i um t a i l i rg s  must oe vi ewej i n  two w a y s .  I n  themsel ' "' "  tr ,t 

ta i l i ngs pose a threat t o  the e n v i ronm�nt and t o  p�b l i c  heal tn. BeYGnJ 

thi s i mmed i a t e ,  but gener a l l y  l i m i t e d , heal th th rea t ,  lhe t a i L C',� ', S�= 

vulnerable t o  human misuse and t o  d i  sp e r s a l  by n a t u r a l  fGrcts f�, a ' ,  

i r)::Je f init e peri od . In the l org run, tni s t h re a t  o f  e x p3no�8 i r ,::r: f i r; ; : " 

cont ami n a t i o n  overshadows the p re s e n t  d a rg e r s  to pun 1 ic heal t h .  T nt... 

Co r-g re s s i ona l report a ccompa ny i rg PL 9 5-604 expre ssed tne v i �" t,, 2 t  tnc 

me thods used for reme d i a l  actions shOu l d  not be e f f ec t i ve for (j , : ,  
short p eri od of t ime. I t  s t a t e s :  " The Commi t tee b e l i e v e s  t h a t  ur3�i�C' 
'Tl i l l  t 3 i l i ngs shocJld be t re a t e d  . . .  i n  accordance w i th trie subs:a-,L ,, :  

hazard they w i l l  represent unt i l  l o ng a f t e r  e x i s t i ng i n s t i t,t i or,s c " r  to'; 

e xpec t e d  t o  l a s t  i n  the i r  present f o m s , "  ana tha t , " Th e  c01@i t t e t  c�� s 

not want to v i s i t  t�,i s probl2Cl 3ga in wi te, a ::Ja i t i onal 3 : 0 .  Tne re- ' : ; ,, :  
a c t i o n  m u s t  b e  do,e right the f i r s t  t i 'Tl P . "  

u t a h  h a s  h i s t o ri a l l y  support e d  the relo�a t i c n  o f  the t a i l i ngs t c  a 

r� m'J t e  a re a .  Fonn e r  Go vernor Ramp ton anJ Governor Md t:le S'Jr, � � \'2 

s�;;;J J r t e d  the rel oca t i o n  e f fort a s  h3ve the Utah St"te Depa rt,'C2'lt c !  

H2 3 l t h , U t ah ' s  Cong re ss i onal De l egat i -Jn,  l oc a l  g o v e r nm2r, t a l  e nt i t i �s , 0 ' ,:1 

o tner c i v i c  group s .  
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Cost estim.tes f o r  cleanup of uranium m i l l  processing related 

problems exceed $80 million 1981 dollars.  Utah ' s  share of this expense 

i s  10 percent . 

20. 1 [ i n  

It is  concluded that it  is  not possible t o  stabi l i ze the tailings 

place and protect the environment and public health i n  perpetuit y .  In 

addition, the continued pre sence of the Vitro tailings p i le within the 

Salt Lake metropol itan area represents a bli ght that w i l l  di scourage 

deve lopment . 

2 1 1  

DEPARTMENT O F  HEALTH 

Position Paper for the Vi tro Uranium M i l l  T a i l i ng s  

1 . 0  Background Vi tro Corporat ion of America, Sal t  Lake City Plant 

1 . 1  Early western Uranium Mills 

The Sa l t  Lake Ci ty pl ant of Vi tro Chemical Corporation began 

processing uranium ore during 1 9 51 .  It was one of the first ,.estern 

pl ants to begin production.  The plant operated from 1951 throug� 

January , 1964 m i l l i ng  approximately 1. 7 million tons of  uranium ore. In 

mi:1 1965 the Atomic Energy Convnission ( AEC) announce:! that the AE::: _ 
Vi t ro Uranium Purchase Contract was terminated . The mi l l  had not 

pro cessed uranium ore s i nc e  January , 1964. Vitro subsequently processed 

vanadium ore unt i l  1968 . Independent producers of  uranium concentrates 

arranged to have the ir production shipped to the Atlas mi l l  in Moab, 

utah , a fter Vi tro shutdo,.n.  
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1 . 2  Vanadium Processing During 1964 - 1968 

Duri ng the years 1964 t o 196 8 ,  Vi tro treated ferrophos from the 

Idaho phospate i ndustry to recover vanadium. The tailings from tni s 

operation were placed on the uranium t a i l i ngs over a relat ively limited 

are a .  Over 106, 000 dry t ons of  ferrophos was treated during the t ime 

period . 

1 . 3  Shutdown - 1 968 

Duri rg the summer of 1967, Vi tro arrarged with the adjacent sewage 

treatment plant to pump sludge onto the l argest pile closest to the 

m i l l . Thi s was necessary because the sewage treatment pl ant lackea 

technology and space to deal with the rapidly i ncreasing volume of sluoge 

c oming from pl ant opera tions. Early in June , 1968, Vitro shut down tne 

plant entirel y .  

2 . 0  Radioactive T a i l ings From Vi tro ' s  Mill  Opera t ion 

2 . 1  Acid Leach/Sol vent Extraction Method 

Vi tro ' s  Salt Lake Ci ty pl ant used what is cal led an a c i d  

leach/sol vent extraction method of ex tracting yellow cake ( U30S ) from 

the uranium ore s .  Both mechanical and chemical processes were invol ved 
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i n  the m i ll i rg  operation. Initially the ore w a s  cru shed and ground , 

after  whi ch it was treated wi th a sul furic acid leachi ng solution to 

extract the uranium. The l each l i quor was puri fied and concentrated by 

solvent extraction and the uranium was recovered by chemical 

pre cipitat ion w ith the solid product calcined , pulveri zed and drummed fo� 

shipment as  "yellow cak e " .  

2 . 2  Tail ings From V i tro ' s  Mi l l  Operation 

The Vi tro tailirgs represent l iquid a'1d solid cnemica l,  

radiologica l ,  a nd  sandy wastes whiCh have been discharged from the 

uranium m i l l .  About 1 . 8  m i l l ion t ons of tailings a re spred� at vary ing 

depths over a 125 acre tract located immediately north of 3300 Soutn ana 

to the west of Interstate 1 5  in Sa lt  Lake Ci t y .  Some of the tailings 

have been used as fil l -<H rt in the construction of homes and businesses 

in Sa lt  Lake Valley.  In addition to small amounts of uranium and raoium, 

the t a i l i ngs contain s i gnificant concentrations o f  base metal s .  ArseniC , 

bari um ,  chromium, vanadium, copper , i ron, lead, manganese, s i lver, z inc , 

and cobalt have been detected in the t a i l i ng s .  Included i n  the vol��e o f  

materi als to be g i ven remedial treatment are the uranium and vanadium 

tailings,  soi l s  underneath the tai l i ngs which have been contaminated 

through groundwater radionuclide migration, material excavated from 

of f-site locations where taili ngs were used as  fil l -<J i rt ,  and 

contaminated s ludges from the Central Valley Water Re clamation FaC i l i ty ' s  

sewage treatment plant . 
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2 . 3  Radioac t i ve Materials i n  Tai l i ngs 

The radioacti ve material s p resent in  the tai l i  ngs are made up 

pri rcipally of radium and i t s  daughter product s, a long with traces of  

uranium , as  wel l as  thorium. 

The Vitro Corporat i on in corre spondence w i th the AEC on August 7 

and 1 1 ,  1959 , disclosed that Vi t ro ' s  measurement from two random samples 

sho>led the radium concent r ation t o  be 290 p icocuries o f  radium per gra m  

2 9 0  x 10-1 2  g r a m  o f  radium p e r  gra m of t a i l i ngs ) . V i tro  also 

indicated that tne average uranium concentrat ion o f  the t a i l i ngs 

deposited in the collection a re a  over the period from 1955 t o  1959 

averaged 0 . 029 percent U308 · Recent analyses suggest that various 

d efinable fractions e x ist i n  the tailings. Each frac t i on having a 

di ffering act i vity .  Ac t i v i t y  ranges from 200 pci /gr for sands to i n  

e xcess o f  2000 pci/gr for s l imes have been reported.  

E . C . Tsivoglou and R .  L .  O ' Conne l l  from the Rooert A .  Taft 

Sanit ary Eng ineeri ng Center , Cincinna t i ,  Ohi o conducted a series of 

intens ive and detailed in-plant survey s  of six  Uni t e d  States uranium 

m i l l s  for the sp ecific p u rpose of characteri zing the waste prooucts of 

-7-
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t h e  i ndustry . The y a l so have report ed that i n  a n  a c i d  leach/solvent 

extract ion process ( the process used by Vi t ro) that the major portion 

(981) to 99. 5% )  o f  the radium-226 i rp u t  to the mill remains undissolved 

and i n  the t a i l i ngs following the m i l l i ng process.  The slimes produced 

by this process have been found to contain a much h i gher c oncentration o f  

radium-226 than that of the waste sand. Tsivoglou ana O ' Connell  reported 

that , " . . • in gener a l ,  the s l imes, whiCh compri se about a third of the 

waste solids,  w i l l  conta i n  70% to 80% o f  the total radium origina l l y  

pre sent in  the o re " .  Thi s m i gh t  e xplain why Vitro ' s  northwest t a i l in;Js 

e xhibi t a comparat i ve l y  high gamma radiation leve l .  

2 . 4  Volume o f  Ta i l inqs a nd Contaminated So i l s  

In as  muCh as  most o f  t h e  o r e  processed ends up as  t ail ing s ,  there 

a re approximate l y  1. 8 m i l l ion tons o f  waste material spread over 125 

acre s .  A n  estimated o n e  m i l l ion t ons o f  contaminated s o i l  underly ing the 

t a i l i ngs must also be removed as wi l l  the estimated 340, 000 tons of  

contaminated materials l ocated a t  the 100 p l us viCinity sites ( o f f-s i t e  

locations contaminated w i th taili ngs re : the Sa l t  Lake County f i re 

station.  ) 

2 . 5  AEC Appro ved Use of Vi tro T a i l ings for Construction 

On Oc t o�er 28, 1971 , the Su bc ommittee on Raw Mater i a l s  of  the 

.:klint Committee on Atomic Energy met to discuss the use of uranium mi l l  

t ai lings f o r  construction purposes. Emphasis w a s  pl aced on tailings 

bei ng  used as  land fill  or  in  mortar mix  particula r l y  i n  the Grand 

-8-
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Junction, Colorado, a re a .  A s  mentioned above the m i l l  t a i l i n;) s  contain 

radium and its daught er products from which radiation i s  released in the 

form of gamma rays and radon gas. 

As a part o f  the record o f  the above menti onea neari n;) held iC( 

Washington, corre spondence has been documented deal i n;) wi th the ai sposa I 

of m i l l  t a i l i n;) s .  An example i s  a l e tter from the Vi tro Corporation of 

iVneri c a ,  dated August 7, 1959,  to the U. S .  Atomic En� rgy COlMIission,  i n  

w h i ch  Vi tro requested approval o f  waste d i sp osal procedures coverif\j m i l l  

t a i l i ngs from the ir s i t e  i n  Sa l t  Lake City , utah . In the i r  August 7 

letter they a sked for perm i s s i on from the AEC to l e t  the Tolboe and 

Harlin Construction Company of Sa l t  Lake City use tai l i ngs for f i l l  

materi al around the Sa l t  Lake Su burban Sewer D i s t r i c t  fac i l i t ies l ocated 

just north o f  the plant . On September I ,  1959 the AEC i �sued the Vitro 

Corporat ion authori zat i on pursuant to Se ctions 20. 302, Part 20, T i tle 10, 

Code o f  federal Regulation s ,  t o  d i spo s e  o f  waste i n  the form of t a i l i ng s  

from t h e  Sa l t  Lake Ci ty m i l l ,  i n  a ccordance w i th the proceaures descri bed 

in the i r  letter o f  August 7 ,  and as supplemented by other 

corre sp ondence. The AEC stated that " . . . i n  as much as the waste i n  the 

form of tai l i ngs containi n;) 0 . 029 percent uranium and trace quant i t i e s  of 

thori tml ,  it does not constitute sourc e mater i a l ,  no l i cense to receive 

this mat e r i a l  need be obtained by ei ther the Tolboe and Ha r l i n  

Construction Company or the Sa l t  Lake Suburban Sewer Di stri ct . "  

-9-
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Therefore, the AEC i n  1 9 59 appar�ntly w a s  not concerned a t  a l l  

about the presence of radium o r  i t s  daught er produc t s  i n  these tai l I ng s !  

T w o  y e 3 rs l ater , i n  e ar l y ,  1961 ,  Utah heal th per sonnel began expre s s i n;)  

concerns rel a t i ng  t o  groundwater contamination a n d  occupational expo s u re s .  

B y  Ju l y  o f  t h a t  y e a r  a s tron;) posit ion had been t aken b y  t h e  Utah 

�al th Department . Dr . James D .  Wharton, Interim Director of Publ i c  

Health i n  c or re sp ondence w i th Luther L .  Ter ry ,  M . D . , U. S .  Surgeon Ge neral 

remarked, " I t  has been proposed that thi s  material be used a s  high .. ay 

f i l l  . . .  whi l e  thi s  argument has cert ain e l ements o f  validity , we a re 

seriously concerned about the fut ure . In view of thi s problem, and i n  

v i ew o f  t h e  recent i nformation received by us that the A E C  i s  pl annin;) to 

sell i t s  refining plant a t  Mont ice l l o ,  utah, it begins to become obvious 

that pre sent and future gener a t i ons a re go in;) to be faced with a very 

serious problem unless competent authori t y  and dec i s ion can be 

establ i shed by State and federal governments to regulate thi s pro:Jlem 

area . "  

2. 6 Potent ial for Economic Repro cessing 

Pre l iminary DOE studies show that reprocessin;) of 

tai l i ngs is not economical a t  present -day prices for uranium. 

the Vi tra 

Usin;) what 

would current l y  be the most economical process (heaj) leach i n;) )  and 
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reprocessi rJ]  the t a i l i rJ] s  a t  t h e  d i sposal s i t e ,  a firm "ould i nc u r  a net 

loss of $26 mi l l ion a t  p resent day uranium and vanadium price s .  Thi s 

l oss "ou l d  be in addi t ion to the cost of s tabi l izing re sidues "from 

reprocessi ng .  [ Reprocessed re sidue t a i l i ng s  "ould remain " i th a hi tJi 

5 . 4 concentration of radium and o ther heavy metals  that "ou ld resul t in the 

t a i l i ngs s t i l l  beirJ] c lassi fied as a radioactive hazaroous "aste.  

3 . 0  Heal th Haza r d  from the Ta i l i ngs Pi l e  

3 . 1 Radiation Heal th Ha z a rd s  

T " o  r a d i a t ion health hazards exist at the s i te a n d  v i c inity 

propert i e s .  Gamma radiation and radon gas ha ve both been associateo " i th 

adverse health e ffects. 

3 . 2  Gamma Rad i a t i  on 

The external health hazard is c aused by the gamma radiat ion "him 

i s  g i ven off by radium-226 and its daughter p roducts and reaches l eve ls  

up  to  3 mr . per hour i mmediately above the pile.  I t  s hould be noted here 
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th at the maximum a l lo"able a ccumu l ated dose o f  external radiation to  the 

"hole body in unre s t ricted a reas is 500 mr per year .  The tai l i ngs pile  

i s  an unre str i cted a re a  i n  a s  much a s  the  a re a  i s  not  suitabl y p osted or  

fenced . It  should also be  mentioned tha t gamma leve l s  up  to  .5  mr per  

h o u r  ( 1 , 000 mr per  "orki rJ] year)  have oeen detected i n  vi c i n i t y  

properties . Level s  outside of  these bui l d i ngs range from 1 4 .Ll rihr a l l  

the "ay to  2 . 3  mr per hour. Early  re commendat ions by the U . S .  Surgeon 

General required remedial action "herever externa l gamma radiation l e vel s 

exceed 0 . 1  mr . /h r .  Recent l y  promulgated EPA Standard s for Re medial 

Actions a t  Inact i ve Uranium Processi ng Si tes requ i re remedi a l  action when 

gamma l e ve l s  exceed 2o,..urlh r .  above background . These s t andard s "ou l d  

requi re t h a t  remedial action b e  taken a t  vicinity propert ies  a s  "el l  a s  

a t  the V i  tro T a i l i ngs p i l e .  

3 . 3  Radon Ga s  

The most severe hazard to human health i s  t h e  i nternal 

phys iological haz a rD ,  caused by inhalation of  radon ga s ,  its daughter 

pro d'Je ts,  and a ssociated dust part icles.  One of the biological  e ffe� ts  

of  excess  exposure to radon daughters can be lung canc e r ,  consiDered to  

-1 1 -
-1 2-
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be 1 0 0  percent fatal.  I t  i s ,  there fore , unfortunate that there i s  only a 

l imited amqunt of experimental evidence or clinical docl1Tlentation 

a vailable regard ing the consequence o f  chronic low-l evel exposur� s .  

There is a synerg i stic e ffect between radon and other cancer causing 

health hazards such as cigarette smoking and exposure t o  airborne 

asbesto s .  The i nference is tha t ,  cigarette smDki ng coupled wi th radon 

e xposure re sults in a 10 fold i ncre ased ri sk of l ung cancer . Thi s re sult 

is o f  current interest because o f  the marked synergism for lung cancer 

reported recently between c i ga re t te smoki ng and exposure of the lungs t o  

asbesto s .  Because o f  thi s ,  o n  February 1 8 ,  1970, the Department o f  

Int er i or publishe::1 st andard s f o r  mandatory radiation l imits t o  

underground uranium mines under title  3 D ,  CFR 5 7 .  Smok i ng was prOhibited 

underground, e ffective August I ,  1 9 70. 

3 . 4  Radon Equilib rium - A Function of  Air Movement 

Radon gas consisting of radon-222 and three short l i ved daughters 

is a hazard t o  health when the daughters become entrapped in the lung s .  

The i r  short hal f  l i fe means they wi l l  probab l y  decay while i n  the 

re spiratory tract . Whe n a ir containing raoon gas is a llowed to st agnate , 

the daughters w i l l  approach equi l ibrium wi th radon-222 . �wever ,  when 

there i s  a i r  movement , such as exist s out of doors, the daughters become 

less abundant with respect to radon and a lower percentage of equiliDrium 

is re ached .  

-1 3-
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The health hazard a long w i th the measuri ng uni t working l evel 

(WL) , i s  dependent upon the percentage of equiliorium ; there fore , as 

equi libri um is i ncre ased so  is the health hazard and measure::1 WL. The 

outside measurement is the minimum potential  haz a rd . Whenever any 

bui lding o r  enc losure is restr i cting the natural a ir movement , both tne 

noo n ' s  equi l i brium value and result i ng  heal th haza rd wi l l  increase . A 

good example o f  the problem i s  the d i f ference in the measured level 

( 0 . 0075 WL)  outside one o f  the bui ldings adjacent t o  the pile ( the 

Won-Door building ) , and the measured level  i nside the buil::1ing ( 0 . 4 69 
wLl , an i ncrease o f  6 , 000 percent ! .l.Jst because the outside measurement 

is belDw the a llowable leve l ,  there is no assurance that an encloseJre 

bui l t  on the same s i t e  would also enjo y  the same safe leve l .  In  fact , i f  

the above cgse were t o  b e  used a s  a re ferenc e ,  the enclosure would have a 

level  60 times greater than the outside leve l .  

The a verage radon release rate from U1E Vitro t a i l ings p i le i s  670 

pci /M2 per second . Thi s value exceeds the F i nal EPA standards for 

radon control ( 2 0  pci/M2 sec) by 33 t imes , obviously requiring remedial 

actio n .  

3 . 5 EPA Requirements 

Radon control shall be designed t o :  

a .  be effect i ve for up t o  1000 year s ,  t o  the extent reasonably 

a ch i e vable ,  and i n  a ny case , for at  least 200 years, and,  

b .  provide reasonable assurance that releases o f  radon-222 from 

residual radioactive materi al to the atmosphere will not : 

-14-
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exceed a n  a verage rel ease rate o f  20 P� i !M2 sec , 2L 
i rcre ase the annual average concentr a t ion of radon-LL:.' 

i n  air a t  or above a ny location outside the di sposal 

s i t e  -:;y ,n :)r-, �. l n  �Jne-half pci/l iter . 

These requi rements clearly requ i re remedi a l  action at botrt 

vi cini t y  prop ert ies and the tailirgs p i le .  Quoting furthe r from tnese 

standa rd s ,  ".).Jdgments on the possible need for remedi a l  or protect ive 

actions for groundwater aqui fer s should be gui ded by re levant 

consideration s  described in EPA ' s  haz ardous waste management system ( 4 7  

CfR 3 2274, Ju l y  2 6 ,  1 982) a n d  b y  r e  levant State a n d  Federal Iia ter Qu ality  

Cri t e ri a  for  anticipated or  exist i ng  use s  of water over the  term o f  tne 

s t ab i l i zation.  " 

20 . 1  r �o 

These requirements make i t  e x tremely di fficult i f  not i mpossible 

s tabi l i z e  the t a i l i ngs en-s i t e .  

3 . 6  Engineering Radiation Control 

Whi Ie it is c lear that eng ineeri ng contro ls may be developej to 

drast ical l y  reduce the radiation eminati ng from the pile ; utah be l i e ves 

that other environmental corcerns are not easily solved and i n  fa:t may 

not be quantifiabl e .  Therefore, unresolved envi ronmenta. i ssues will 

re mai n should the p i l e  be stabi lized in p l ace.  

-15-
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4 . 0  Solutions for the Vi t ro Tai l i ngs Problems 

4 . 1 A Permanent Solution i �  Needed 

The radiat ion hazard from t ai l irgs l asts for many thousands of 

years,  and some nonradioac t i ve t o x i c  chemical s persist i ndefini t e l y .  The 

In  hazard from uranium t a i lirgs must there fore be vi ewed i n  t wo ways. 

themsel v e s ,  the t a i l i ngs pose a present haz a rd t o  the envi ronment and to 

human heal th . Beyond thi s immedi a t e ,  but general l y  l imited , health 

threat ,  the t ai l i ngs a re vulnerable to human misuse and to di spersa l by 
9 . 5 I natural forces for an i ndefinite peri od . In the lorg run, thi s threat of  

expanded i ndefini t e  contamination overshadows the present dangers to 

publ ic he al th .  The Cong re ssional report accompanying P . L .  9>-604 

expressed the view that tne methods used for remedi a l  actions should not 

be  e ffect i ve for only a short peri od o f  t ime. It s t ated: "The Commi t tee 

believe s  that uranium ;n l l l  hi l i ngs shou ld be treated . . .  i n  accordance 

wi th the substantial haz a rd they wi l l  present unt i l  long after exist i ng 

inst itut i o n s  can be expected t o  last in the i r  present f o rm s , "  and , that l' The Comm i t tee  does not want to  v i s i t  thi s problem aga i n  wi th addi tiona l 

a i d .  The remedia l action mus t be done right the f irst t ime . "  ( H . R .  Rep . 

No.  1480,  9 5th Cong . , 2nd Sess. , pt .  I ,  p . 1 7 ,  and Pt . I I ,  p . 40 [ 1978 ] ) . 

-16-
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There a re ,  howeve r ,  several a l terna t i ve actions whie'") could be 

taken for solvi ng the problem in a quas i-permanent manner such as pile  

stabi l i zat ion or removal from the current h i gh -density population center 

to  an area which could be forecast�d to be remote for a numb er of year s .  

4 . 2 . Vici nity Property Cleanup Begins 1 9 81 

Remedial actions i n  S a l t  Lake City began in 1981 .,itr> 

decontamination of the county f i re station.  Thi s work continued durin� 

1 982 duri ng .,hich t ime 8 more c ontaminated propert ies .,ere c l eanea up . 

An estimated 90 vicinity sites remain for remedi a l  action.  Should the 

projected Federal t imetable  for v i c i q i t j  ')['),J . ,. ; ! remedial action Mld 

up , 1 4  properties ., i l l  be decontaminated duri ng Federal F Y83 a t  a cost of 

appro ximately  $2  m i l l ion. Vicini ty s i tes ., i l l  be c leaned duri ng F Y84 at 

a cost o f  $6 m i l lion.  The remainder .,ill be accompl i shed duri ng F Y85 at 

a n  e stimated c ost o f  $6 m i l l ion. Utah ' s  share o f  the remedial ac tion 

costs wil l be 10 percent . 

4 . 3 Federal Recommendations for LOrfl Term Ma intenance of  the Vi tro 

T a i l irfls 

Over the years a num:Jer of options have been d i scussed as being 

appropriate remedial measure s to sol ve the tai l i ngs i s s u e .  These options 

have rangej from stabi l ization i n-pl ace to  removal to  a remote l ocation. 

-17-
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Fol lowing the enactment o f  P . L .  95-604, the Uranium Mi l l  T a i lings 

Radi ation Control Act of  1978,  U. S .  Department of Energy (DOE) a dvocatea 

removal of the Vi tro t a i l i ng s  to a remote s i te .  In support of tr> i s  

posi tion DOE prepared a Reme d i a l  Act i on Concept Paper ( RACP) i n  .lJne , 

1981 . The paper e valuated the f o l l owing options : 

1 .  Stabi l i zation i n  place a t  the Vi tro s ite ; 

2. Decontamination o f  the Vi tro s ite and transfer o f  Wa stes to a 

new location ; 

Suboption 2A ,  Di sp osal in the prime area - The Gre at 

Depression,  

Suboption 28 , Di sp osal i n  the first al terna t i ve area -

south Cl i ve , 

Suboption 2C, D i sp osal i n  the second a l ternat ive ar� a  -

South o f  De l l e .  

Afte r  consider i ng  the pros a nd cons o f  these options conclusions were 

reached on p .  14 " i t  appears that option 28 ,  Di sposal at the First 

Al ternative Are a ,  i s  the e conomical l y  and environmentally  pre feraole 

action . " 



2 1 1  

5 . 2 l One y ea r . later i n  Apri l ,  1 9 82 a second version o f  the RAep was 

20 . 9  produced . This version l i sted as the preferred option stabi l i zation 

i n-pl ace, l i s t i ng  e conomic consider a tions as the ove r ri d i ng  i ssue . 

4 . 4  Uta h ' s  Position o n  Vi tro Remed i a l  Actions 

As e a r l y  as  1959 Utah ' s  Health Agency began express i ng  concern over 

the public health a nd envi ronmental i mpacts o f  the Vi tro t a i l i ng s  p i le .  

By 1967 a position w a s  a l  ready evol v i  ng loI i th Lynn Thatcher ,  Deput y 

Dire ctor of He a l th ,  suggesting the only sound solution to the t a i l i ng s  

i ssues w a s  to a void scatt eri ng of the tai l i ngs a n d  to fina l l y  remove the 

p i l e  to a remote a re a .  

In Sep tember , 1 973,  Lyman J.  Ol sen, M . D . , Di rector of Healtn w a s  
request i ng  studies to expl ore " . . .  t h e  feasib i l i t y  o f  removing 
tailings t o  a remote l ocation. " 

the 

Dc tobe r ,  1 9 7 3  salol the i ntroduction of S .  2566 by Senator Frank E .  

Mos s ,  Utah ,  authori z i ng  a cooperative agreement to solve Uta h ' s  Vi t ro 

tailings p ro blem.  By  Novembe r ,  1973 a moratorium on bui lding was 
proposed for the area wi thi n a one-hal f  m i l e  radiu s  o f  the tail ings . 
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Testimony by Lyman J .  Ol sen, M . D . , Director o f  Health be fore tne 
Subcommittee on Raw Materi a l s  in March, 197 4 ,  advocated movi ng of the 
tai l i ngs p i l e .  By .l.J l y ,  1 9 74 policy was firm l y  establishea w ith D r .  
Olsen stati ng ,  " . . .  the appropriate action i s  removal o f  t h e  t a i l i ngs from 
thi s si te for disposal in a remote a re a .  Any other considerations are 
not acceptable to the State of Utah. " 

In a l etter to the Nuclear Regulatory Commission ( NRC) i n  January , 

1 97 5 ,  Senator Moss requested immediate action that wou l d  resu l t  i n  

� o f  the radioactive t a i l ings. 

Since h i s  e lection in November,  1 975, Governor Scot t M .  Matheson nas 

f i rm l y  Supported the removal of the Vi tro tai l i ngs t o  a remote location . 

A site for thi s re location was selected by ut ah in Ma y ,  1 9 80. 

Aft er his election, Congressman Dan Ma r riot t ,  Utah, be;)an explorin� 
the need for l egisla tion a t  the Federal l evel dealing with the uranium 
mi l l  t a i l i  ngs problem. By  March , 197 8 ,  Marriott wa s holding 
Congre ssional He ari ng s  on the subject and in Apri l 1973 he i ntrOduced 
H . R .  1 2229 ,  a bil l  to provide grants in a i d  to states for restoration of 
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a bandoned unnium m ill  s i tes. Thi s b i l l  evolved i nto the Llranium Mi ll  

Taili ngs Radiation Control ; Ac t  o f  1978.  A bi l l  that passed the Congress 

and was s igned i nto law by the President . Thi s l aw, Public Law 95-6 04, 

provides for remedial actions t o  be taken at Vi t ro and 23 other si tes 

w ithin the United S t ates. Repre sentative Dan Ma rriott has steadfastly 

supported decontamination of the vi tro site  and transfer of wastes to a 

remote site.  

Public Law 95-604 re quires that eacn state nominate si tes for 

t a i l i ngs relocation should that be necessary . uta h ,  in May 1900 , 

selected a pri mary site and two alternate sites. These sites Were 

selected by the Vi t ro Tai l i ngs Site  Select ion Committe e ,  a commi t tee made 

up of pro fessional s  from pert i nent aureaus in  the Division of 

Environmental Heal th and the Utah Geolog ical and Mineral Survey Office . 

The Cornnit tee using a compl ex numeri c�l evluation system rated over 

24 di fferent s i t i ng proposal s .  Sit i ng options i n  wester n,  central anu 

southeastern U t ah were considere d .  Thi s process resulted i n  the 

select ion of Great Depression as  the primary site ; a l ternate i l ,  1 mile 

south of  Cl i v e ;  a lternate 12, south o f  De l l e .  

These s ites were sutl'Tlitted to D O E  as Utah ' s  preferred relocation 

site. Further evaluation by DOC re sulted in  the i dent i fication of  the 

"South Cl i ve "  s i t e  as bei ng geophysicall y  superior for tai l ings 

pl acement . 

-21 -
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4 . 5  Local Government and Organi zation Support for Tai l i nQs Rel ocat ion 

Beginning in March , 1975,  when the Women ' s  State Legislat i ve Counci l  

o f  Ut ah passed a re solution i n  support o f  re location o f  the Vitro 

tai l i ngs to a remote site and continuing through 1982 when the Salt Lake 

Ci ty Cornni ssion, Salt  Lake County Commission, West Valley C i t y , Utah 

State Legislature , and others a l l  passed resolutions in support of 

relocat ion o f  the Vitro t a i l ings to a n  i solated , permanent site .  The 

Utah position has historicall y  been that the t a i l i ngs must be relocated . 

Governor Rampton met w i th Tooele County officials in Septem8er, 1 9 76,  

and reviewed wi th them the possibi l i t y  o f  placi ng the Vi tro tail i ng p i l e  

i n  Tooele County .  They agreed w i th the Governor that placing the 

tai l i ngs in the Great Depression area of Tooele County would have the 

least environmental impa c t .  Several  meeting have been he lci w i th the 

Tooele Count y  ColTll11ission s i nce them. CUrrent l y  the Cornnission i s  not 

support i ve of re location o f  the t ai l i ng s  to Tooele County .  

5 . 0  Federa l  Part i c ipation Needed 

5 . 1  Bene f i t s  v s .  Risks 

The Vi tro t a i l ings pile i n  Sa lt  Lake County is one of  those tailings 

p i les which resulted from the sudden demand for uranium duri ng the 
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post-World War I I  era, wrere an i rcrease i n  nuclear weapons production 

was called for in the United States . At that time technolog ical efforts 

were corcentrated on the development of ore re fining faci lities and 

economic refini ng processes w i th l i tt l e  attention being given to the 

materi als which remained in the waste e ffluents from the mills;  effective 

waste treatment or proper containment was lacki ng .  

In perspective , the Vi tro tailings p i le represents a n  environmental 

problem which originated within a federall y  sponsored program. The 

U30
8 product was purch ased solely by the federal government and the 

pri ce of the product set by the government d i d  not have built  i nto i t  a 

sufficient a;nount for adequat e  reclamation, nor d i d  the federal 

g overmlent re colTVT\end or provide funds for adequate reclamation following 

their abandonment o f  the Vi t ro s i t e .  

The federal government i n  sponsori ng thi s r a w  materials program ac ted 

for and in behal f  of the ifnerican people from whom it derives i t s  

purchasing power. The monetary c osts were shared by the total populace 

and al l of us also shared in the intended benefit s  derived from tre 

program. Investigations now show the enviromlental ri sks have not been 

equally distributed and those i n  the Salt Lake Valley are experiencing a 

d i sproport ionate share of the ri sks, especially the people who l i ve or 

work in the ifllllediate vicinit y  of the pil e .  The Vi t ro p i le is the only 

abandoned uranium t ai l ings site located in the center of a large 

me t ropoli tan area! 
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5 . 2  Cost Estimates 

Co st estimates for vi cinity propert y c leanup and relocation of the 

Vi t ro taili ngs are presented below. The estimate s i nclude consideration 

o f  the remote site  location, the special handling of contaminated 

materi a l , the capabilities  of local e arthwork contractor s ,  the 

s ite-specific subsurface cond i t i ons at the Vi tro and So u th Clive sites 

and remedi a l  action at  vicinit y  properti e s .  AntiCipated resale value of  

purchased equipment , such a s  conveyor units,  trackmobiles, r3ilroaj cars, 

etc . are also considered in the cost estimate.  

The t otal construction cost  plus eng ineering design (in  1981 dollars) 

and a 15 percent conti ngenc y  i s  estimated to be $87 , 381 , 000 including 

$ 1 5 , 000, 000 for vi cinity propert y c leanup . The prOjected re sale value o f  

the purchased equipment i s  estimated t o  b e  about $ 6 , 460 , 000 resu l t i ng i n  

a t otal e stimated projected cost o f  $80, 9 21 , 000. 

Total Expenditures Federal & Stat e in Millions of Dollars 

Cumulative 
FY Vi Cinit� Sites Vi tro Total -r -r 

80-82 2 . 800 ° 2 . 800 
83 1 . 91 6  ° 4 . 71 6  
84 8 . 869 1 9 . 131  32. 716 
85 3 . 9 52 24. 048 60. 716 
86 ° 1 0 . 10 3  70 . 81 9  
8 7  ° 1 0 . 1 0 2  80. 921 
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utah ' s  share of thi s projected cost i s  $a , U� �, ' 0J , f  ,< ) , ' ,  

$29 5 , ')1' ; ,  , ', )�  4v'l i lab1e i n  a nonl apsi ng fund for use duri ng F . Y .  S ; ,  

Ut ah furnished matchi rt;l  funds duri nJ FyaD t :J  3 2  i ,  t,>  ;; lJ� ' 

$27 9 , 4, -" 

5 . 3  Life Cycle Costi� 

Pre liminary L i fe Cycle Costing studies condu:;t"j  iF' t�; 'Jl l t  
by the Central valley  water Recl amation Facil i t y  indicated that placemen� 

10 . 2  I of a small , non-specialized i ndustri al par:': on th" 2:1 <'l , ,'." , � ," I: ' ),l 33rd 

South would produce taxes and fees of ab:Jut four million dollars per 1 0 , 3 

year.  Thi s re sults i n  "pay-b ack" of the i rcre ased cost of the tailirt;ls 

relocation wi thin ten year s ,  and production of over one billion doll ars 

of useable funds over the next 100 years. A hi � tecnnology park would 

produce fund i ng  at an ncce1erated rat e.  I t  should be stressed that thi s 

study i s  pre l iminary i n  I13LJr= 3 1),1 " :n  rU only be considered an e stimate 

unt i l  varified by independent review . 

1 3 . 3 1 Gre g Good"in, Salt Lake County Planner, report s th at the vitro 

L:lte i s  the prime ind,J s i  rl, 1 pro;J�rty i n  the Western united States .  
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6 . 0  Conclusions and Position 

6. 1 Conclusions 

��.\ Protection of the publ ic health for mi 11enn�ur,h " /  '" , 

standards cannot be assured in the Sa l t  Lake metropolitan area wi th 3 ', 

much c onf idence as can be provi ded in a geophy sically sui t able remote 

rural a re a .  In the urban area there would be a vastly  greater proolem 

w ith securi ty ( t respass,  i l legal off-site use of t a i l ings, e tc . )  anc: a 

greater temptation to local government to modify the designated use o f  

l and as ha;Jpen�:j i n  th;: past . In a dDition, S a l t  Lake C i t y  l ies i n  O ll� o f  
the most act ive seismic bel t s  in the united Stae t s ,  wi :" :nJ , ':.  o f  t,,2 
activity being centered along the many individual faul ts ::Jf ti,c rlJ 3)tch 

fault  zone.  One o f  these ,  the East Be nch Faul t , trends north and south 

a lort;l a l ine only 4 km e ast of the si tes. In addit ion, an earthquake 

6 . 2 I could resul t in catastrophic damage to the under l y i ng artesian aqui fer 

such as charlJ i'\l th2 p l" l ::J �� i.ric ( "ater pressure gradient ) leve l ,  

B . 2  I tailings l iquifaction, or creati ng a d i rect pathway from the tail i ngs to 

the gD'Jndwater. Thi s possibi lity is gre atly  redu2"d " 'l' transport i rt;l  the 

t a i lings away from the Wasatch Fault t o  '3,1 a ri: a  of bett er geophysical 

s t ability .  It is a l so a lmost c ert ain that w ithi n  f i fty  years it " i l l  be 
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necessary t o  draw w a ter from tile a rt esiaC1 aqui fer ; the upwaro pre ssure 

would be eliminated and contam inat ion : ) )< I 5'� ':J I : , l ,) tile s trata should 

an i '"'1permeable layer not be pl aced u nder the t ,> i l iro] s .  Ev2"  ;>1 , : . '  ' lt o f  

a synthetic impermeable layer cannot guarantee the integrity o f  the 

aqui fer in perpetuity.  Considerat i on of EPA ' s  f i nal standard s for 

remedial action at  tailings pile s ,  speci fica l l y  the section requiring 

stabilizat ion as  descri �ed i n  47 CFR 32274, Ju l y  26, 1982, caus", Jr� , �  
concern over the feasibility of  stabil i zation i n  pl.�':; J ,  

The continued pre sence o f  the Vi tro t a i l irogs p i le w i th i n  tne Sa l t  

Lake me tropol itan area represents a b l i ght that w i l l  di scourage 

deve lopment , cause continuirog publ i c  concerns and detra ct from the 

asthetic values of th= valley . 

6 . 2  Posit i on 

These re lationships represent the basis for the deci sion of the 

Utah Department o f  �a l th to recolMlend the re l �.:;.!. ' ; , 1  uf tll� Vi tro 

3. 1 I uranium mill t a i l irogs t o  a remote a re a .  This w i l l  conti nue to be H" Jl  Fl 

20. 1 Department poli c y  unless it can be demons trated that o ther D�tions are 

not only more cost e ffec t i ve , but will  a l so 3:Js:l l J t , , ;, :->n l :;'1e 

environment and the pub l i c  heal th for m i l l �,i 3 int::l  tC1e fut ure . 
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March 29.  1983 

Foreword 

Paragraph '3 

DRAFT EIS FOR REMEDIAL ACTIONS AT T HE  FORMER 
V ITRO CHEMICAL COMPANY SITE 

SOOTH SALT LAKE, SALT LAKE COl,.NTY ,  UTAH 

Written Comments 

2 1 2  

Mention is made of expected design changes reflecting criteria 
contained in the final EPA standards for Remedial Ac t ion a t  Inactive 
Uranium Mill Tail ings Sites and the lack of adequate data to predict 
future groundwater contamination probability and use patterns . � Utah believes that any construction design changes indicated to 
meet EPA standards must be reviewed and approved . Addi t ionally , the 
proposed "additional groundwater investigations" are inadequate in 
design and too short term to provide the needed data . 

Page 5 - 1 .  2 . 2  

strip on 900 West Street . "  It  will also b e  necessary t o  buy 
� Discussion is made concerning the need to acquire "the industrial 

3. 1 approximately 63 . 6  acres of propert y from the Central Valley Water 
Reclamation Facili t y  Board (CVWRFB ) at signi ficant cost . Utah WIll not 

20 . 9  acquire the 69 acres necessary i f  stabilization on s i te is the 
preferred alternative or final decision made by DOE . 

Page 6 - Table 1-1 

Alternative 2 ,  '7, estimated total cost (with clay l iner for 
seepage control ) ;  $22 . 5  mill ion. Utah believes this cost to be 
under-estimated by as much as $20.5 million .  

Alternat ive 3 ,  ' 9 ,  estimated total cost 

-On-site (Vitro Costs)  
$14 .6  mill ion 
-Transportation to South Cl ive 
$23 . 8  million 
-South Cl ive Stabilization 
$ 1 4 . 9  mill ion 
-Total 
$61 . 0 mill ion 

utah believes these costs to be over-estimated by $8 million. 

-en-site 
$17. 470 million 
-Transportation 
$22 . 176 million 
-South Cl ive 
$ 8 . 407 million 
-Total 
$53 . 222 mill ion 

Page 5 - 1 . 2 . 2  continued on Page 8 ( Reference Table 1-1, pg. 6) 

212  

DOE presents a general description of the s tabil ization in-place 
option at the Vitro site.  For cost comparison purposes an attempt has 
been made to examine identical stabilization criteria at both sites .  A 

9. 8  I glaring error exis t s ,  however, in that at the Clive site partial burial 
(state of the art technology for uranium mill tailings ) is used. This 
technology was not examined at the Vitro site apparently because of the 
great difficulty involved in construction and the associated high 
construction costs .  

Page 9, - 1 . 3, paragraph 2 

It should be noted that a building moritorium prevented development 
for several years in this area . The moratorium was relaxed recently by 
Salt Lake County after DOE a ssurances that the tailings would be removed. rpage 11, - 1 . 4, paragraph 5 

" In both Alternative 2 and Al ternative 3, groundwater systems might 
have to be protected by use of a clay l iner that woul d reduce seepage • . .  

the need for clay l iners has not been delOOnstrated . "  
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212  

utah beli eves that the DE IS should address the need for a l iner . 
If a l iner is not used , the credibility of the design to l ast  1000 
years is seriously quest ioned . In fact , with the tailings resting 
presently in  the groundwate r ,  Utah believes that stabil ization in-place 
cannot confidently be addressed as an option lasting for the 200 year 
minimum specified period in  the EPA standard s .  Since clay goes to  a 
depth of 20-25 ' at the South Cl ive s i te ,  a clay liner there may not 
appear necessary . However , a clay l iner is definitely necessary to 
protect groundwater at the Vitro site . 

Pages 12-13 - Table 1-3 [ Utah believes that project costs presented in Table 1-3 are not 
realistic . In developing the estimated cost projects ODE has not 
applied the same criteria to  s tabil ization on-site ( Al ternative 2)  and 
stabil ization at  South Clive ( Alternative 3 ) . 

Page 14, last paragraph [ Costs of a lternative options are presented . These costs are 
questioned by utah. No attempt has been made at l i fe-cycle costing 
which would show the true cost to  society during the 1000 year planning 
cycl e .  The loss of  the use o f  land i n  the Salt Lake Valley has a 
greater economic impact than the actual (not ODE ' s )  difference in cost 
between Alterna t i ve 2 and Alternative 3. 

Page IS, Last paragraph continued on Page 16 

A quote indicative o f  Congressional intent i s  used, "uranium mill 
tailings located at active and inactive mill operations may pose a 
potential and significant radiation health problem to the public . . .  " .  
This quote does not g o  far enough t o  establish the i ntent o f  Congres s .  

Utah believes that the Congressional report accompanying the 
Uranium Mill Tail ings Act of 1976 ( P . L .  95-604) should also be quoted 
because it more clearly defines the mood of  Congress . " The Commi ttee 
believes that uranium mil l  tailings should be treated . • •  in accordance 
with the substantial hazard they w i l l  represent until  long a fter 
existing institutions can be expected to last in their present forms . "  
I t  continues , "The comm i t tee does not want t o  v i s i t  this problem again 
with additional aid . The remedial action must be done ri ht the first 

Emphas s added . 

Page 16,  paragraph 2, 3 

10 2 I Discusses potential health effects • . •  "calculations suggest that . I the Vitro site contamination might produce 0 . 7  to 0 . 6  fatal cancers • • .  " 

- 3-
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U Utah suggests the potential 740 t o  650 additional cancer-linked 
deaths must have some economic value - an issue totally i gnored by the 
DE I S .  

Page 16, paragraph 4 ,  guot ing Chairman J .  M .  Hendrie concerning hea l th 
e ffects � Here as well as throughout the DEIS the only health e ffects 
considered come from exposure to  radionuclides . Potential health 

1 4 . 2  effects from other toxic species left in  the tail ings are totally 
i gnored . The several heavy metals represent a far greater hazard to 
the underlying aqui fers .  

Page 19 3. 1 . 1  EPA standards - including Tables 3-1 and 3-2 

The DEIS attempts to address the final EPA s tandards .  However , 
the DE I S  fails to address the RCRA requirements found in the final EPA 
s tandards . RCRA requirements for siting and i mpoundment design have 
been totally ignQred . 

Page 3D, 3 . 2 . 3 . 1 ,  paragraph 1 

" . . .  The water produced during emplacement could be temporari l y  
stored i n  sumps near the excavations and pumped back into the excavated 
area after the granular working base is in place . "  

9 . 8  I Utah believes that any attempt to place a clay liner over a 
working base into which the excess groundwater has been pumped w i l l  
fai l .  Also t h e  groundwater w i l l  most certainly b e  contaminated b y  the 
tailings . 

Page 45, paragraph 4 

Discusses impacts on ground and surface water • . .  "Alternatives 2 
and 3 would not di ffer in their radiological and nonradiological impact 
on ground and surface water qua l i t y .  Ei ther alternative would meet the 
EPA standard s .  In any case , the ground and surface water systems 

6 . 3 involved do not contain potable water . "  

This statement i s  not supported by fac t .  Wi thin a one-ha l f  mile 
radius there are 120 wel l s .  Fort y  one o f  these wells are less than 120 
feet deep and are being used for domestic purposes , irrigation and 
s tock watering . 

-
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Page 72, paragraph 2 

" The piezometric levels in March and April 1982 as measured in 
monitoring wells completed at a depth of approximatel y 60 feet , ranged 
from 1 . 0 to 12 . 0  feet above the existing ground surface . As a result , 
deep wells within the Vitro area are artesian and flow at the surface . "  [ When the City o f  South Salt  Lake begins pumping their deep well 
( 830 foot ) at the Vitro site , the artesian conditions will change a 
great dea l .  Wi th the deep aqui fer being only "partiall y-confined" (as  
indicated in the DE IS )  a serious contamination potential will  exist . 

Page 114,  5 . 3 . 1 ,  paragraph 2 - "A 5 . 4  acre strip adjacent to the 
southwest side . . •  

The D£IS fai l s  to mention the need to acquire 63.6 acres of 
property from CYWRB. 

Page 1 1 9, 5 . 4 . 2 . - Impacts on groundwater 

Thi s aspect is not adequately addressed in the DEIS.  The Vitro 
site i s  underlaid by a thick sequence o f  unconsol idated Quaternary 
deposits . Bedrock below the site (which i s  buried under a thick 
sequence of alluvial deposits to at least 500 fee t )  consists of 
semiconsolidated clay,  sand and gravel , interspersed w i th lava and 
cemented layers of sand and grave l .  Within the unconsolidated section, 
two interrelated (but separate) groundwater flow systems have been 
identi fied . There is a shallow watertable system which occurs within 
the upper 10-30 feet o f  the unconsolidated al luvial materials . At the 
site the water table i s  shallow and typicall y  2-5 feet below the 
existing area grade and in places the tailings are in groundwater . 

The primary d irection of groundwater flow in both the shallow and 
deeper groundwater systems is to the west and northwest .  The prinCipal 
recharge mechanism to the deeper groundwater system is infiltration of 
precipitation and streamflow along the flank of the Wasatch Mountains.  
There i s  also an upward component o f  flow from the deeper to the 
shallow system because of the artesian pressure on the deeper system. r Under the no action alternative,  the degradation of  groundwater 
quality would continue to exist . This potential is l imited to the 

6 . 2  hydrogeologic set t i ng .  Upward gradient and migration precludes the 
deep downward migration of leachate and contaminants .  If thi s  upward 
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Uradient flow which currently exists was reversed, then aegradation of 
the deeper aqui fer would occur through leaching and i n fi l tration. 
Increased pumping and grounawater wi tharawals could cause a migration 
reversal which could result in serious groundwater contamination. 

Another potential exists for lateral migration of leaChate and 
contaminants within the shallow groundwater system beneath the site.  
Leachate generation would continue and metal s ,  dissolved salts and 
radionuclides will exceed the EPA pr imary and secondary drinking water 
standards . 

U Under the on-site stabilization alternative, deep groundwater 
contamination is minimized provided tha t increased deep groundwater 
withdrawals in the Vi tro area do not reverse the upward hydraulic 
gradient or signi ficantly reduce the artesian pressure.  

U Use of clay liners to preclude leachate migration has not been 
tested enough over materials of untested quali t y  such as the Vitro 
Ta ilings . The e ffectiveness of l iners i s  suspect under conditions 
which exist on the Vitro site.  

Page 1 19, l ast paragraph 

Reports indicate that the groundwater within and under the 
tailings is contaminated . Reference is made to a 2-3 month groundwater 
study designed and implemented i n  February 1983 to produce data 
adequate to predict long term goundwater movement and contamination . 
This study is too l ittle too late. It is ludicrous to believe that a 
six to eight week study can produce data reliable enough to predict 
groundwater patterns during the present , let alone for hundreds o f  
years into the future. 

Page 12 4, 5 . 6  - Impacts on Land Use 

AI ternative 2 

5 . 2  

13 . 1 

DOE has apparently forgotten that as early as 1975 decisions 
to move the Vi tro tailings and allow other use of the land were 
made . The DEIS does not give adequate attention to long range 
planning by Salt Lake County for land use in the Vitro area. The 
DEIS glosses over the long range Master Plan of the CYWRF Board 
and aCknowledges that the Board must change its plans in 
mid-construction but does not attempt to place a dollar value on 
this change i f  made . It  may be that such a Change i s  not 
pOSSible, but certainly if possible the change would be costly .  
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Page 1 3 0 ,  �. 9 _ Impacts on Populations and Employment 

Alternative 2 

No attempt is made to analyze lost job opportunities by 
removing 69 acres of prime industrial property from use. An 
Economic Impacts Report prepared by utah ' s  Division of Community 
Development indicates a potential for employment on-site o f  465 
persons initially and over 900 within 20 years should this land· 
become useful by removal o f  the Vitro tailings (attached ) .  

Page 1 3 3 ,  5 . 1 1  - Impacts on Economic Structure 

U Th i s  section is too brief and poorly done.  
ignored economic issues vi tal to the appropriate 
impact s .  

It has completely 
assessment o f  economic 

An economic study conducted by utah ' s  Division of Community 
Development reports :  

According t o  the utah Department o f  Health , health and safety 
risks will prohibit the economic development o f  all property 
adjacent to the on-site stabilization area , thereby constraining 
economic development of surrounding properties. Therefore , 
potential benefits to be realized from site development must be 
defined as  the costs that society will incur i f  on-site 
stabilization is adopted. 

The sum o f  capital investmen t ,  public revenues , and private 

sector income resulting from the economic development of the vitro 
s i te will exceed $697 million within 3D years if not constrained 
by on-site stabil ization. 

Total taxes , l i censes , and user fees resulting from V i tro 
site development will exceed $8 2 . 1  million wi thin 30 year s .  

Total wages , l and rent s ,  and business profits resulting from 
V itro site development will exceed $178 mill ion wi thin 30 year s .  

Employment generated by s ite development w ill  increase from 
465 jobs initially to over 900 jobS wi thin 20 years.  

-7-
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The differential cost o f  stabilization and decontamination 
( $38 . 5  million ) will be recovered in public sector revenues alone 
wi thin ten year s ;  total decontamination costs ( $61 . 0  mill ion ) will  
be recovered w i thin 18 years ( Note: This  estimate uses ODE cost 
estimates . The State ' s  own cost estimates certainly reduce the 
differential and allow for recovery within a much shorter t ime 
frame. ) 

The state ' s  share of s ite decontamination costs ( $61 . 0  
million) will be recovered in state income and sales taxes within 
19 years . 

Local public revenues will exceed $53 . 7  million within 30 
year s .  

Page 1 3 8 ,  Alternative 2 

. . . "By some revision of plans , the other uses proposed for 
the 128 acre tract could probably be accommodated; • • •  " emphasi s  
added . 

It is extraordinarily expensive to change plans during 
construction. This proposal would lead to construction delays , 
increased engineering costs , and bid price Change s .  

Other uses for the tract could n o t  be accommodated since the 
lands that are to be leased would not be available for that use. 
NRC would have the land under control for a seeming eternity . 

Page A-lO - paragraph 1 ,  2, and Table A-3 

A discussion of applicable EPA standards for remedial action at 
contaminated sites i s  given . 

Ma jor portions of the Final EPA Standard are not addressed nor i s  
Congressional intent noted. The Uranium Mil l  Tailings Radiation 
Control Act reflects the desire of Congress ( i n  Section 206) that EPA ' s  
standards be consistent , to the maximum intent practicable , w i th the 
Solid Waste Disposal Ac t .  

Subpart C - - Implementation o f  the Final EPA Standard 192. 20, 
requires . • .  " Judgments on the possible need for remedial actions for 
groundwater aquifers should be guided by relevant considerations 
described in EPA ' s  hazardous waste management system ( 4 7  CFR 32274 , 
July 26, 1982) and by relevant state and Federal Water Quality Criteria 
for anticipated or existing uses of water over the term of the 
stabilization . "  
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2 12  t No discussion, design criteria ,  or  any other indication o f  
consideration of RCRA appears in t h e  OEI S .  

2 . 4  Utah is � that RCRA requirements b e  careful l y  cons idered and 
applicable criteria be considered and impl emented for any remedial 
action selected to stab i l ize the Vitro uranium mill  tailings s i t e .  

Page A-I I ,  A . 3 . 1 . 2 . 

No reference is made to Utah ' s  Bureau of Sc l id and Hazardous Waste 
Management , The State agency that administers RCRA. This agency has 
str ingent requirements protecting the underlying aquifers a t  the Vi tro 
or Clive sites. 

Page A-1 4 ,  A. 4 . 1 . 3 

"Two principal groundwater systems have been identi fied within the 
area of the Vitro site; a shallow water table system and a deeper 
partially-confined system ( s ee Sect ion 4 . 6 . 2) . The water table in the 
upper , unconfined system ranges seasonal l y  from about 2 to 5 feet below 
the existing ground surface and i s  loca l l y  above the base of the 
tailings throughout the year . "  

This statement i s  misleading s ince i t  only represents a single 
season observation . Actua ll y , water table measurements taken during 
CVWAf design and construction (1980-1982) i ndicate a much broader 
groundwater surface fluctuation;  elevations as low as 4 t 223 have been 
reported on the CvwAf site in the vici n i t y  of the existing secondary 
sedimentat ion tank s .  Also , since the primary d i rection of groundwater 
flow is northwest ( i . e . , toward Mi llcreek and the Jordan River ) ,  a 
strong potential exists for migration of any contaminant from the site 
to  nearby surface waters if a total containment barrier i s  not 
provided . 

Page A-33, paragraph 3 [ "In the analyses , consideration was given to the pl acement of a 
thin layer of the imported clay soils ( Type 4) d irec t l y  on top o f  the 

9 . 6  contaminated materials . "  DOE has not iden t i fied the source o f  Type 4 
clay soils in Utah. Costs of importing from out of state could be 
prohibi t1 ve.  

Site stability of  the Vitro site is examined. Nowhere in the 

k_35 paragraph 2 

9 . 1  presentation is reference made to problems associated w i th di fferential 
settlement o f  the proposed embankment .  

-9-
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Tests have been run at the s i t e  b y  the construction management 
firm for Central Valley Water Reclamation Fac i l i t y  Board . They have 
determined tha t there i s  considerable danger of di fferential settlement 
from the proposed stabilization loads . Their concerns are expressed 
below : 

Estimated settlement G CVWRFB site from s tabi lized l oad 
29' hi gh would be I S" maximum 

Es timated settlement U CVWAfB site from s tabi l ized l oad 
37 '  high would be 22" maximum 

Settlement or consolidation could extend to a period of up t o  
three years . 

Underlying soil has l enses of sand , s i l t  and clay and various 
mixtures . Shear strengths vary widely and the estimated 
settlements are based on empirical datas from preload piles a t  
site . 

It is estimated that considerable damage to adjacent 
roadways , 33rd South and 900 West , could occur from soil 
settlement if the tailings were p i l ed and stabilized in-place. 
This settlement could also damage utili t ies and other properties 
in the immediate area (within 150' ) .  In addition, such 
diFferential set t l ement would jeopardize the integrity of any clay 
l iner use for on-site stabilization. 

Page A-40 

The failure o f  a clay l iner due to di fferential  set t l ement was not 
discussed . How can the clay l iner integri t y  be assured under these 
conditions? 
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Page 54 - Table A-17 

utah believes these costs to be severley underestimated. Table 
A-17 can be more accurately shown as: 

worK or materIal Quantlty unlt unlt Prlce Total 
MoDi l ization 

Relocation of  South 
Vitro Ditch 

Excavation of 
contaminated material 
within stabil ization 
area 

Seepage-control l ining 
Granular working base 
Clay 

Move other on-s ite 
tailings & contaminated 
material to stabilization 
area 

On-site material trans
portation 
Portable conveyor units 
Maintenance & operation 

Restoration grading 
( i mported material) 

Cover staDilization area 
Si te security fence 
Env ironmental Monitoring 

Equipment & installation 
Land ACQuisition 
Bui l dings on 900 west 
Dewatering 
Relocation of ut ilities 

Relocation o f  unknown 
utili ties 

job lump sum 

2 , 600 lineal ft 

1 , 533 , 000 cubic yds 

335 , 000 cubic yds 
335 , 000 cubic yds 

1 , 000 , 000 cubic yds 

25 each 

438 , 000 cubic yds 
670, 000 cubic yds 

7 , 300 lineal ft 

N/A lump sum 
69 acres 

5 

Design-6 . 5% 
Inspect ion-4 . 5% 

Total construction costd 
Contingencies 8 15% 
Subtotal 
Engineering and design 811% 
Total Estimated Costse 
Resale of conveyors 
Net Cost 

5% const.  
cost 

$ 130 

3 . 50 

4 . 50 
6. 00 

3 . 50 

30,000 

4 . 50 
4 . 50 
8 . 00 

200 , 000 

$ 962 , 000 

338, 000 

5 , 366, 000 

1 , 508, 000 
2 , 010,000 

3 , 500 , 000 

750, 000 
225 ,000 

1 , 971 , 000 
3 , 01 5 , 000 

58, 000 

500 , 000 
1 3 , 80 0 , 000 

2, 160, 000 
670 , 000 
887, 000 

�OOO 

1 3 , 122,000 
5,718, 300 

4:3,840)00 
4 , 822,433 

48,662,733 
375 oM 

48,� 
alncludes demol i tion of buildings on indus trial tract along 900 Wes t .  
blncludes $0 . 50 per cubic yard for environmental and health 

requirements associated with working on exposed tailings material s .  
cSee footnote c to  Table A-16.  
dDoes not  include costs  associated with construction dewatering , if  

required. 
eCost estimate is exclusive of land and right-o f-way costs , legal and 

administrative costs ,  finance and interest costs ,  and vicinity -property 
cleanup. - 1 1 -

212  

Page A-90 & A-91 - Table A-26 

utah believes these cost estimates are too high . Utah ' s  estimates 
place remedial action costs for Table A-26 as follows:  

Work or maferTaI -Quantlty m it (.nit Puce Total 
VITRO S I TE 

Mobilization o f  job 
equipment 

lump sum 5% const . cost 832 , 000 

Earthwork 
excavation of 2 , 533 , 000 cubic yds $4. 00 10 , 13 2 , 000 on-site contaminated 
mater ials and 
loading conveyor 

Restoration gradi� 
( imported materia ) 

1 , 068,000 cubic yds $4. 50 4 , 806, 000 

CXl-site material 
transportation 
Portable conveyor 
units 

35 units $30,000 1 , 050, 000 

Stacking conveyor 1 units $150 , 000 150, 000 Rail car loaders 2 units $50,000 100 , 000 with feed hoppers 
Ma intenance and 

operationc , d  400, 000 

$17 , 4 70 , 000 
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TRANSPORTATION TO SOUTH CLIVE SITE 

Rail construction at 
Vi tro and South Clive 

Track 20,000 feet $52. 00 Switches 6 units $15 , 000 Train costs 
Rai l  cars 165 uni ts $42, 000 Lids 165 uni ts $9,000 Maintenancec 

Rail transportatione 660 50-car 
train $16 , 115 

Truck transportation 1 1 8 , 000 tons 12. 50 of oversized contam-
inated material 
( concrete rubble)  

Wash do�n facil ities 
equipment and 2 $200,000 construction 

Well construction 
at South Cl ive 1 $50,000 Maintenance and 
operationc 

On-site rail car handling 
Track mobile 4 units $100 , 000 Maintenance and 
operationc , d  

- 1 3-
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1 , 040, 000 
90 ,000 

6 , 930,DOO 
1 , 485 ,000 

400, 000 

10 ,63 6 , 000 
295 , 000 

400,000 

50 , 000 

50 , 000 

4 00 , 000 
400,000 

$22 , 176, 000 

Mobi lization of 
equipment 

Rotary dump equipment 
and construction 

Operation and 
maintenancec , d  

On-site material 
transportation 

Portable conveyor 
uni t s  

Stationary s tacker 
and feed hopper 

Mobile s tacking 
conveyor 

Maintenance and 
operationc , d  

Earth�ork 
Excavation of pits & 
and placement o f  
cover and l iner 

St abilization cover 
Security fence 

Design 
Inspection 

job 

1 

35 

1 

1 

2 , 533 , 000 

225, 000 
1 0 , 000 

6 . 5' 
1 . 5' 

SOUTH CLIVE SITE 

lump sum 

unit 

units 

unit 

unit 

cubic yds 

cubic yds 
l1neal ft 

5' const .  cost 

$1 , 1 15 , 000 

30, 000 

200 , 000 

400,000 

1 . 50 

2. 50 
8 . 00 

Total construction cost 
Contingencies • 15' 
Subtotal 
Engineering design • � 
Total estimated cost 
Equipment resale 

2 1 2  

400, 000 

1 , 115 , 000 
200, 000 

1 , 050, 000 

200 , 000 

4 00 , 000 

600 , 000 

3 , 800, 000 

562,000 
80,000 

48,053 , 000 
7 , 208 , 000 

55, 261 , 000 
4,421 , 000 

5 9 , 682, 000 
6,460,000 

$53 , 222, 000 

aIncludes $0 . 50 per cubic yard for environmental and health requi,ement associated with working on exposed tailings materials .  °Unit cost i s  based on cost for select materials purchased from commercial quarry . Cost may be more or less at the time of construction depending on construction market and material availability . cMa intenance and operation projected for three-year operational period. 
d Includes personnel salary for three-year period. eCost estimate from western Pacific Railroad . fAssume 50 percent resale value on rail cars and conveyors unit s .  
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Appendix D _ Hydrologic and Water Quality Information 

U Appendix  D is  incomplete , lacking  d a t a  from  th e  newly  proposed and  
currently implemented groundwater study at the present Vitro s ite.  
Criteria speci fying a limited time frame study (6-8 week s )  will provide 
questionable data for modeling the future groundwater condition at the 
Vitro site . 

Appendix E _ Socioeconomic Information � This appendix as well as Section 5 . 1 1 ,  " Impacts on Economic 
Structure , "  do not meet NEPA requirements in that many potential economic 
impacts of stabilization on-site have been overlooked. Consequentl y ,  
Utah ' s  Division of Community Development prepared Economic Impacts of 
Alternative Remedial Actions for the Vitro Tailings , a report that 
closely examines economic concerns not examined in the DE IS .  A copy o f  
this report i s  attached . 

In prepared remarks by Governor Scott M. Matheson, (see attached) 
mention was made of the lack of  a hazardous materials analysis of the 
Vitro uranium mill tailings . Because the tailings fail the EPA ' s  EP 
toxicity test , we must consider impacts to public health and to the 
environment caused by leachates from the tailings impoundment . This 
exclusion must be resolved. 

U We are also  aware o f  grave concerns Utah ' s  Geologic and Mineral 
Survey has concernin9 the seismic analysis included in the DE IS.  This 
report , closely examlning seismic studies , will also be included in 
Utah ' s  written response to the DEIS. 

Finally , environmentally , economically , and for the health of  men , 
women and children now and for generations to come , stabilization 
in-place cannot be just i fied. 

The Congressional report accompanying P . L . 95-604, expressed the view 
that the methods used for remedial actions should not have short-lived 
effectiveness . The report s tates, "The committee believes that uranium 
mill tailings should be treated • • .  in accordance with the substantial 

9 . 5 I hazard they will represent until ' long a fter existing institutions can be 
expected to last in their present forms . "  Continuing , "The Committee 
does not want to visit this problem again with additional aid . The 
remedial action mus t be done right the firs t time . "  

-15-
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W e  concur with th a t  reasoning . W e  d o  n o t  want future generations to �e faced with a Salt Lake City Love Canal or Times Beach environmental 
disaster because we did not do the job right the first time. There will 
be no second chance. The only acceptable option for remedial action at 
the Vitro uranium mill tail ings site i s  the immediate relocation to a 
remote, environmentally suitable location. There has been too much delay 
already . We must begin the relocation of these tail ings this year . 

In a position paper developed by the Department of Health in January 
1983 (attached copy ) ,  the Vitro tail ings are characterized as "a blight 
that will discourage development . "  

-16-
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LARRY ANDERSON 
DEPARTMENT OF H E ALTB 

FRED N ELSON � 
As s i s t a n t  A t � ney G e ne r a l  

V i t r o Ta i l i n g s  Dr a f t  E I S  I s s u e s  
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The f o l l ow i n g  comme n t s  a r e  pr ov i d e d  on t h e  Dr a f t  
E nv i r o nmen t a l  Impa c t  S t a t em e n t  ( D E I S )  f o r  Reme d i a l  A c t i on s  
a t  t h e  V i tr o S i t e : 

1 .  Wh a t  i s  t h e  c o n s e g u e n c e  of n o t  i d e n t i f y i n g  a 
" pr e f e r r e d a l t e r na t i v e " i n  t h e  DE I S ?  

� o  C . F . R . S e c t i on 1 5 0 2 . 1 � ( e )  pr ov i d e s  t h a t  t h e  a g e n c y  
i s  r e q u i r e d  t o  " i d e n t i f y  t h e  a g e n c y ' s  pr e f e r : e d a l t e r n a t l v e  
o r  a l t e r n a t i v e s , i f  one o r  m o r e e x i s t s , i n  t h e  d r a f t  
s t a t em e n t  a n d  i d e n t i f y s u ch a l t e r n a t i v e  i n  t h e  f i n a l  
s t a t e m e n t  • • • •  • D O E  i s  n o t  t h e r e f o r e  r e g u i r e d  t o  l d e n t i f y  t h e  
pr e f e r r e d a l t e r n a t i v e  i n  t h e  d r a f t  i f  one d o e s  n o t  e x i s t . 
I t  w u s t ,  h ow e v e r , do so i n  t h e  f i n a l  E I S . When t h e  f i n a l  
E I S  i s  i s s u e d , i t  may be comme n t e d  u p o n  but n o  h e a r i n g s  n e e d  
b e  s ch e d u l e d .  

Th e c o o pe r a t i v e  a g r e ement be t w e e n  DOE a nd t h e  S ta t e  
r e g u i r e s  S t a t e  c o n c u r r e n c e  on t h e  s e l e c t e d  r eme d i al a c t i on 
pl an . It w o u l d s e e m  to be impe r a t i v e  f o r  t h e  S t a t e  t o  
e i t h e r  t h r o u g h a d m i n i s t r a t i v e  c h a nn e l s  w i t h i n  DOE o r  t h r o u g h  
t h e  pol i t i c a l  pr o c e s s  a t t empt t o  i n s u r e t h a t  t h e  pr ef e r r e d 
a c � i o n s e l e c t e d  by DOE i s  a c c e pt a b l e  t o  t h e  S t a t e . N e i t h e r  
DO� n o r  t h e  S t a t e c a r. a f f o r d  s e 1 e c t i c n  of a n  a l t e r na t i v e  
t h a t  t h e  S t a t e  w o u l d  v e t o .  

S T A T  E C A P  J T 0 L I S  A L T L A K E C J T )' . l' T A H f .  I I .  ; T E L  £ P H 0 !' E l f 0 I I � 3 :'  . � 2 f 1 
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2 .  Who w i l l  m a k e  t h e  d e c i s i on o n  t h e  " p r e f e r r e d 
a l t e r n a t i v e ? "  

21 3 

D O E .  The S t a t e  m u s t  c o n c u r  i n  t h e  : emed l a 1  a c t l on p l a n  
pe r t h e  c o o pe r a t i v e  a g r e ement . 

The Pr e si d e n t ' s C o u n c  i 1  on Env i r onm e n t a l  Q u a l  i ty m2O' be 
a s k e d t o  r e v i ew t h e  N E PA pr o c e s s , b u t  i t  d o e s  n o t  ma k e  t h e  
d e c i s i on .  I t  s h o u l d  be r eme�be r e d t h a t  N E PA d O E S  n o t  
r e q u i r e  t h e  d e c i s i onm a k e r  t o  s e l e c t  t h E  m o s t  er. v i r o n� e n t a l 1 y  
a c c e p t 2 b 1 e a l t e r na t i v e .  I t  s i re � l y  r e q u i r e s t h a t  h e  t � k e a 
" h a r d  l o o k " a t  e nv i r on�e n t a l  con s e g u e � c e s  t h r o u g h  u s e  of a 
m a n a g e m e n t  t o ol , t h e  E I S .  I f  t h E  E I S  p r e s e n t s  t h e  
� l t E r na t i v e s  e n d  f a i r l y r e pr e s E n t E  t h E  c o n s e g u e n c e s  o f  e a c h , 
t h e  l e g a l  r e q U i r em e n t s  h a v e  b e e n  me t .  

3 .  Doe s t h e  a V 2 i 1 ab i 1 i t y  o f  new i nf o r ma t i o n r e g u i r e  
pr e p2 r a t i on a n d  c i r c u l a t i on o f  a new d r af t ?  

The DE I S  i d e n t i f i e s  t h a t  a g r o un d w a t e r  moni t o r i n g  
pr o g r a};", r ev i e  .... i s  pr e s e n t l y  be i n g u n d e r t a k e n .  N E PA 
r e g u l a t i on s ,  4 0  C . F . R . 1 5 0 2 . 9 ,  r e q u i r e  t h e  pr e pa r a t i o n 0: 
s u ppl e m e n t s  t o  e i t h e r  c r a f � or f i n � l  e n v i r o nm e n t a l  imp� c t  
s t a t e m e n t s  i f  · t h e r e  i s  s i g n i f i c a n t  n e w  c i r c um s ta n c e s  o r  
i n f o r m a t i on r e 1 e v 2 n t  t o  en v i r o nm e n t a l  co n c e r n  2 n d  be 2 r i n g  o n  
t h e  pr opo s e d  a c t i o n or i t s i mpa c t s . " I t  may bE t h a t  t h e  
i nf o r m � t i on a c q u i r e d f r o� t h e  g r o � n � w a t e r  s t u d i e s  � i l l  
r e q U i r E  p r e pa r a t i on o f  a new o r  s u � ? l e m e n t a 1  dr a f t  w i t h 
s u b s e g u e n t  oppo r t u n l t y  f o: pu b 1 1 C  r e v i e  ... a n d  c o mm en t .  

4 .  I s  t h e  d r a f t  E I S  " l e g a l l y  a de q u a t e ? "  

Th i s  q u e s t i on w e s  po s e d  i n  t h e  C e n t r a l  Va l l ey Wa t e r  
R e c l ama t i on F a c i l i t y B oa r d  l i s t  o f  i s s u e s .  I 2 m  n o t  s u r e 
w h a t  i s  m e a n t  by a " l e g 2 1 1 y  a d e g u a t e  d r a f t . "  I f  r e f e r e n c e  
i s  be i n g m a d e  t o  w h e t h e r  p r o c e d u r a l  r e g u i r e m e n t s  h a v e  bee n 
m e t  i n  i s s ua n c e  of t h e  d r a f t ,  no d e f i c i e n c i e s h 2 v e  been 
br o u g h t  t o  roy a t t e n t i on .  Th e p u r po s e  of the d r a f t  i s  t o  
r e c e i v e  c ow� e n t  f or pu r pO S E S  o f  c o r r e c t i n g d e f i c i e n c i e s  i n  
pr e pa r a t i on o f  t h e  f i n a l  £ I S .  B a s e d  on my c o n v e r s a t i on s  
� l t h t E c h n i c a l  pe r s o n n e l , i t  W O u l d a ppe a r  t h e r e  a r e  c l e e r ! O' 
s o m e  t E ct n i c � l  d e f i C i e n c i e s  i n  t h e  d r a f t .  ! t  i s  i m po : t E � t  
t h a t  t h e  S t a t e  po i n t o u t  E n y  k n own d e f l c i e n c i e s .  Whe t h e r  
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DOE a D e q u a t e l y  d e a l s w i t h t h o s e d e f i c i e n c i e s  w i l l  have to be 
a dd r e s s e d  a f t e r  i s s u a n c e  of t h e  f i na l E I S .  

T h e  S t a t e  i s  i n  a d i f f i c u l t  po s i t i on � i t h r e s pe c t  t o  
t h e  V i t r o E l S .  U s u a l l y , a l e s � l  c h a l l e n g e  t o  a n  E I S  i s  f o r 
t h e  p u r po s e  of d e l a y  or to d e f e a t  a pr o j e c t . In t h i s 
i n s t a n c e , d e l ay i s  n o t  i n  t h e  S t a t e ' s  i n t e r e s t . The S t a t e  
b a s  t h e  a b i l i t y  t o  v e t o  a n y  D O E  pr opo s a l  pe r t h e  coope r a t i v e  
a s r eeme nt , s o  a S t a t e  c h a l l e n g e  t o  t h e E I S  w o u � d  be 

. 1 I m e a n i n g l e s s . I t  s h o u l D  be r emembe r e d  t h a t  a ch a l l e n g e  t o  
t h e  E I S  c a nnot f o r c e se l e c t i on of one a l t e r na t i v e  over 
ano t h e r  e x c e pt i n d i r e c t l y .  T h e  i s s u e b e f or e t h e  C o u r t wo u l d  
be t h e  a d e q u � cy o f  the s t a t eme n t ,  n o t  w h i ch a l t e r na t i v e  
s h o � l D  b e  s e l e c t e e .  I t  w o u l d  a p pe � r  t o  be i n  t h e  S t a t e ' s  
i n t e r e s t t o  h e l p  DO� pr e pa r e  an a d e q u a t e  s t a t e m e n t  a n d  a py " Y  
w h a t e v e r  p r e s s u r e i t  c a n  t o  i n s u r e  t h a t  the s e l e c t e d  
· pr e f e r r e D a l t e r na t i v e "  i s  a c c e p t a b l e t o  t h e  S t a t e .  

F G N / S h  

3 . 1  

1 . 3 

1 0 . 1  

LANGUAGE �OE �T��� COMMENT _ D�I C; VITRO TbILINGS 

2 1 3  

1 .  N o  " pr e f e r r e D a l t e r na t i v e "  i s  o u t l i n e d  i n  t h e  d r a f t .  T o  a D e q u a t e l y  c omment on e n v i r enne n t c l  c ons i d e r a t i ons i t  i s  ne c e s s a r y  to � n d e r s t a n d the ba s l S  a n d  r a t i on a l e  f or a pr e f e r r e d a l t e r na t i v e .  I t  i s  i mper a t i v e t h a t  t h e  S t a t e  pa r t i C i pa t e  i n  s e l e c t i o n of t h e  p r E f e r r e c a l t e r n a t i v e .  S e l e c t i o n of the pr e f e : r e d  a l t e r n a t i v e  m � s t  be a c oo r d i n a t e d  e f f o r t  b e t ween DOE a n d  t h e  S t a t e  pe r t h e  C o oper a t i v e  A g r e e m e n t  � h i c h  r e q u i r e s  c on c u r r e n c e  by t h e  S t a t e  on any se l e c t e d  r em e d i a l  a c t i on p l a r. .  Th e publ i c  s h o u l d t h e n  b e  a l l ow e d  t o  comment o n  t h e  " pr e f e r r e d a l t e r na t l v e "  a n d  r a t i on a l e  un d e r l y i n g i t s  s e l e c t i on be f o r e  i s s ua n c e  o f  t h e  F i na l  £ I S .  

2 .  T h e  DE I S  i de n t i f i e s  t h a t  a s r o u n dwa t e r  m o n i t o r i n g pr o g r am  r e v i ew i s  p r e s e n t l y  be i n g  u n d e r t a k e n .  NEPh r e s d c t i en s ,  4 0  C . F . R . 1 5 0 2 . 9 ,  r e q u i r e  t h e  pr e pa r a t i o n  o f  s u ppl eme n t s  t o  e i t h e r  d r a f t  o r  f i n a l  e n v i r onm e n t a l  i mpa ct st a t emen t s i f  " t h e r e  i s  S i g n i f i ca n t  new c i r c um s t a n c e s  o r  i n f o r m a t i on r e l e v a n t  t o  e n v i r o nm e n t a l  con c e r n  a n o  be a r i n g  o n  t h e  pr opo s e d  a c t i on o r  i t s  i mpa c t s . " I t  may b e  t h a t  the  i nf orm a t i on a cq u i r e d  f r om t h e  g r o u n d w a t e r  st u d l e s  w i l l  r e q u i r e  pr e pa r a t l on o f  a new o r  s u ppl emen t a l  d r a f t  w i t h � u b s e q u e n t  oppo r t u n i ty f o r  publ i c  r e v i e.' a n d  c ommen t . � 3 .  The m e t h o d  o f  c e s t i n g  of al t e r n a t i v e s  a ppea r s  to be d e f i c i e n t  i n  m a n y  a s pe ct s ,  one of w h i c h  i s  t h a t  l a nd C O S t s  a r e  n o t  i n c l u d e d .  Th l S  om l s s i on a n d  o t h e r s  r e S u l t s  i n  a mi s l e a d i n g  c o s t s  compa r i s o n .  ( Ne e d s  t o  b e  e x p a n d e d . ) 
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STATE Of UTAH 
DEPARTM ENT OF H E A LTH 

I S O  We:u North Temple. P O lo ... HOO. Sail L .. ke Cuy. U u h  84 1 10-2500 

January 1 9 ,  1983 

Honor ab le Scott M. Matheson 
Governor of Utah 
S t a t e  Cap i t o l  
Salt Lake C i t y ,  U t ah 84 1 14 

Dear Governor Matheson: 

At tached i. the Departmen t ' .  po sit ion paper on 
remed i a l  act ion for the Vitro uranium m i l l  t a i lings . 

Highlighted in the document is the impor t a n c e  
of moving the tai lings to a r em o t e  s i t e  away from 
Utah ' .  ma j or popu lat ion c en t e r s . A lthough stab i l i 
z a t ion a t  i t s  present urban l o c a t ion wi l l  preven t 
some hazard s ,  this approach only addre s s e s  a part of 
the prob l em .  

Long - t erm protect ion of the environment and 
mitigation of a serious urban b l ight can best be 
accomp l i shed by removal of the t a i l ing s .  

D r . P . H .  

Att achment 
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Vi tro Uranium Mi l l  Tai l i ngs 
Remedi a l  Action 
Posi tion Paper 

UTAH DEPARTMENT OF HEALTH 
January 1 7 ,  1 983 

21 3 

Jame5 D .  Mason, M . D . ,  D r . P . H .  
Execut i ve Director 
Uta h  Department of He a l th 

Mar vin H. Maxe1 1 ,  Ph . D .  
Ac t i ng Director , Division of 
Environmental Health 

Larry F.  Anderson , M . P . A . , C . I . H . 
Assi stant Director, Bureau of 
Radiation Control 
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January 1 7 ,  1983 

E x ecutive Summary 

The Vi tro pI ant processed uraniun ores by acid l each/sol vent 

extraction from 1 9 51 to 1964 . Duri n:] thi s period , the plant prcce�sed 

1 .  7 mill ion dry t ons of  ore . In 1 965, the m i l l  was converted to the 

production of  vanadium. Vanadium production ceased in 196 8 .  

The t a i l i n:] s  a r e  made u p  of extre me l y  fine sands, c l ays,  ana 

sl ime s .  OJant i t i e s  of t a i l i ng s ,  contaminated materi a l s ,  and miscd-

1 aneous debri s a re l isted i n  thi s paper . Mention i s  made of At smi c 

Energy Commi ssion permission to use t a i l i ngs for construction purpose s .  

The re cognized health hazard s  associated with the taili�s a re 
gamma radiation,  radon gas and i t s  daughter product s ,  ano base met a l s  and 
chemical wastes left from the m i l l i n:]  process. The biol ogical e f fects o f  
radi ation exposure at  10111 dose rates i s  not IIIel l  know, however,  hig:,er 
dose rates of  g amma radiation or radon daughter products have been l i nked 
to cancer.  
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The radiation hazard from t ai l i n:]s l a s t s  for many thousands of years , ac.cI 
some nonradioac t i ve toxi c  chemical s  persist inde fi n i tel y .  The hazara 
from uranium t a i l i n:] s  must be vi ewed in two ways.  In themselves ,  U-,e 
t a i l i ngs pose a threat to the environment and to publ ic hea l t h .  Beyona 
thi s immedi ate,  but gener a l l y  l imi ted , health th rea t , the tai l in�s a re 
vulnerable to hLJnan misuse and to di spersal by natural forces for an 
i ndefini te peri od. In the I On:] run, thi s threat of expanded i n�tfinite 
contaminat ion overshadows the present da n:]ers to publ ic heal t h .  The 
Corg re ssional report accompany in:] PL 95-604 expressed the view that the 
methods used for remedial actions shoul d  not be effec t i ve for onl y a 
short peri od of t ime. It s t ates: " The Commi ttee believes that uf3ni�m 
m i l l  tai l i nas should be t reated in accordan�e wi th the substant i a l  
ha z a rd the Ion inst i t u t i ons can he 
expected to last i n  the ir present form s , "  and that , " The commi ttee doe s 
not want to vi s i t  this probl e"l again wi th addi tiona l a i d .  The re.'neJi a l  
action must b e  done right the first  time . "  

Utah has histori a l l y  supported the relocat ion o f  the tailings t o  a 

rema t e  a re a .  Former Governor Rampton and Governor Ma theson n a ve 
Supported the relocation effort as ha ve the Utah State Depa rtment of 
Health,  Utah ' s  CongreSSional Delegation, l ocal governmental entities,  and 
other c i vi c  groups. 
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Cost est im3tes for c leanup of uranium mill  processing related 

problems exceed $80 mil l ion 1 981 doll a r s .  Utah ' s  share o f  thi s expense 

i s  10 percent . 

It i s  concluded that i t  i s  not possible to st abi l i ze the t a i l i ngs 

i n  place and protect the environment and publ ic heal th i n  perpetui t y .  I n  

addit ion, the cont inued pre sence o f  the Vitro t a i lings p i le ", i tnin the 

Salt Lake metropoli tan area represents a blight that ",i l l  d i sco,-,ra�e 

deve l opment . 

DEPARTMENT OF HEALTH 

Po s i tion Paper for the Vi tro Uranium M i l l  Tailings 

1 . 0  Ba ckground Vi t ro Corporation of  America, Salt  Lake Ci ty Plant 

1 . 1  Early West ern Uranium Mil l s  

21 3 

The Sa l t  Lake Ci ty  plant of Vi tro Chemical Corpora tion began 
proceSSi ng uranium ore duri ng 1951 . I t  "'as one of  the f i rst  western 
pl ants t o  begi n p roduction.  The pl ant operated from 1 9 51 throug� 
January , 1 964 mi l l i ng  approximatel y  1. 7 mi l l ion tons of uranium ore . In 
mieJ 1 9 65 the Atomi c Energy Commi ssion ( AEC ) announced that the AC _ 

Vi tro Uranium Purchase Contract ",as terminated. The mi l l  had not 
p ro cessed uranium ore since January , 1 964. Vitro subsequent ly  processed 
vanadium ore unt i l  1 968.  Independe nt producers of uranium concentrates 
a r ranged to have the ir production shipped to the Atlas mill in Mo a D ,  
uta h ,  a ft er Vi tro shutdo",n.  

-4 -



21 3 

1 . 2  Vanadium Process i ng Duri ng 1964 - 1968 

Duri ng the years 1964 to 1968, Vitro t reated ferrophos from the 

Idaho phaspate industry to recover vanadium. The t ai l ings from thi s 

operation were placed on the uranium taili ngs over a relat ively limiteo 

area.  Over 1 06, 000 dry t ons o f  ferrophos was treated duri ng the t ime 

period . 

1 . 3  Shutdown - 1 968 

Duri rg the summer of 1967, Vi tro arrarged with the adjacent sewa�e 

t reatment plant to pump sludge onto the l argest pile closest to the 

mil l .  Thi s was necessary because the sewage treatment pl ant l ackeo 

teChnology and space to deal wi th the rapidly i ncreasing volume of sluage 

c amirg from pl ant operations. Early in June , 1968, Vitro shut do�n the 

plant ent i rel y . 

2 . 0  Radioactive T a i l ings From Vi tro ' s  M i l l  Opera t i on 

2 . 1  Acid LeaCh/Solvent Extrac Lion Method 

Vitro ' s Sa l t  Lake Ci t y  p1 3nt used what is called an acid 

leach/sol vent extraction method of ex tracti rg yellow cake ( U308 ) from 

the uranium ore s .  Both mechanical and chemical processes were invol ved 
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i n  the m i l l irg operation. In i t i a l l y  the ore was crushea and ground , 
after which i t  wa s treated wi th a sul furic acid leaching solution to  

extract the uranium. The l each l iquor was puri fied and concentrated by 

sol vent extraction and the uranium was recovered by che,llical 

pre cipitation w i th the solid product calcined , pulveri zed and drumm=� for 

Shipment a s  "yellow cak e " .  

2 . 2 Tai lings From Vitro ' s Mi ll  Operat ion 

The Vitro tail irgs represent l iquid a'ld solid cnemi ca: ,  

radiologica l ,  and sandy wastes w�ich have been di scharged from the 

uranium m i l l . About 1 . 6  million t ons of t a i lings a re sp red� at vary i ng 

depths over a 125 acre t ract located immediate l y  north o f  3300 South ano 

to the west of Int erstate 1 5  in Sa l t  Lake Ci t y .  Some of the tail ings 

have been u sed as fi l l -d i rt in  the construction of homes and businesses 

i n  Sa lt Lake Va lley . In addi tion to small amounts of uranium and raaium, 

the t a i l i ngs contain signi ficant concentrations of  base metal s .  Arsenic , 

bari um ,  chromium, vanadium, copper , iron,  l ead , marganese, si lver, z i nc ,  

and cobalt have been detected i n  the tai l i ngs.  Included i n  the vol�l1E of 

materi als t o  be given remedial treatment are the uranium and vanaobm 

t a i l i ng s ,  soi l s  underneath the tai l i ngs whiCh have been contaminated 

th rough groundwater radionuclide migration, material excavated from 

of f-site locations where t a i l i ngs were used as  fil l -d i rt , and 

contaminated sludges fro m the Centra l Val ley Water Reclamation Facili t y ' s  

sewage treatment plant . 
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2 . 3  Radioact ive Mate ri a l s  i n  Tai l i nQs 

The radioactive mate ri a l s  present in the t a i l i ngs are made up 

pri rc i pal l y  of radium and i t s  daughter products, a l ong w i th tnces o f  

urani um ,  as well as thorium. 

The Vi tro Corporation in corresponderce with the AEC on August 7 

and I I ,  1959,  disclosed that Vi tro ' s  measurement from two random samples 

shOwed the radium corcentration to be 290 p icocuries of radium per �ram 

290 x 10-1 2 gra m of radium per gra'l1 of  t a i l i ng s ) . Vitro also 

indicated that the average uranium concentration of  the t 3 i l i ngs 

de;:>osited in the collection area over the period from 1955 to 1959 

averaged 0 . 029 percent U308 . Recent analyses suggest that various 

defin3ble fractions e xist in  the tailings.  Each fra ction havi ng a 

d i ffering activi t y .  Activi t y  ran;Jes from 200 pc i lgr for sands to b 
e xcess of 2000 pci /gr for s l imes have been reported . 

E . C .  Tsivoglou and R .  L .  O ' Connel l  from the Robert A. Taft 

Sanitary Eng ineerin;J Center , Cincinnati , Ohi o conducted a seri es of  

inten3 ive and detai led i'1-plant surveys of  six  United States uranium 

mills  for the speci fiC purpose of char3cteri zing the waste produ�ts of 
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the i ndustry . They a lso have reported that in an acid l each/solvent 

extraction process ( the process used by Vi tro) that the maj or port ion 

( 981: t o  9 9 . 5:1; )  o f  the radium-226 irput t o  the mill remains Llndissolved 

and i n  the t ai l i ngs fol lowi ng the m i l l i ng proces s. The s l imes produced 

by thi s process have been found t o  c ontain a much h i gher concentr3tion o f  

radium-226 than that o f  the waste san d .  Tsivoglou and O ' Conne l l  reported ·  

that , " . . .  i n  gener a l ,  the s l imes, which cOr.l;:>ri se about a thi rd of  the 

waste sol i d s ,  wi l l  contain 7et\> to 8� of the total radium originally  

pre sent i n  the ore " .  Thi s  might e xplain why Vi tro ' s  northwest tail in;lS 

exhibit a comparatively hi gh gamma radiation leve l .  

2 . 4  Vo lume o f  Tailirqs a nd Contaminated So i l s  

In as much a s  m o s t  o f  t h e  o r e  processed ends u p  as t a i l i ng s ,  th�re 

are approximatel y 1 . 8  million tons of waste materi a l  spread over 1 2 5  

acre s.  A n  estimated o n e  m i l l ion t ons o f  contaminated s o i l  unaerlying the 

tai l i ngs must also be removed as wi l l  the estimated 340 , 000 tor,s of  

contaminated materi als l ocated at the 100 p l us vi cinity sites (of f-! i t e  

locations contamin3ted wi th t ai l i ngs re : t h e  Sa l t  Lake County f i re 

station. ) 

2 . 5  AEC Approved Us e of Vi tro T a i l ings for Construction 

On Oc tober 29, 1 9 71 ,  the Subc ommittee on Raw Ma teri als of  the 

.lJint Committee on Atomic Energy me t to discuss the use of uranium mill  

tailin;Js for construction purposes. Emphasis was pl aced on tailings 

bei n;J used as land f i l l  or in mortar mix particularly in  the Grand 
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Junction, Colorado, a rea. As ment ioned above the mill t a i l i ,>;)s cont a i n  

radium a n d  i t s  daughter products from which radiation i s  releasea i n  the 

form of gamma rays a nd radon gas. 

As a part o f  the record o f  the above mentioneo neari ng held i ., 

Washi ngton ,  correspondence has been documented deali '>;) w i t h  the oi s��sa 1 
of m i l l  t a i l i,>;) s .  An exampl e i s  a letter from the vi tro Corporati:m o f  

irnerica , dated August 7 ,  1 9 5 9 ,  to the U. S .  Atomic Energl Commission,  i n  

which V i  tro requested approval o f  waste d i sposal procedures cover i n,) m i l l  

tai l i ngs f r o m  the ir site i n  Salt  Lake Ci ty , utah.  In the ir Au�ust 7 

let ter the y asked for permi ssion from the AEC to let the! Tolboe ana 

Harlin  Construction CO;npany of Sal t  Lake Ci t y  use tail i ngs for fill 

materi al a round the Sa lt Lake Suburban Se wer District faci lit ies l ocated 

Just north o f  the plant . On September 1 ,  1959 the AEC i ssued the Vi t ro 

Corporat i on authori zation pursuant to Sections 20. 302, Part 20, Ti tlE  1 0 ,  

Code o f  federal Regul ations,  t o  di spose o f  wast e i n  the form o f  t a i l i n�s  

fro m the Salt  Lake Ci ty mill ,  i n  a ccordance w i th the proceoures descri oes 

in the i r  letter of August 7, and as  supplemented by o ther 

correspondence. The AEC stated that " . • • in as  muCh as  the waste in the 

form of t a i l i ngs containi ng 0 . 029 percent uranium and trace quanti t i e s  of 

thori um , it does not consti tute source materi a l ,  no  l i cense to  receive 

thi s material need be obtained by ei ther the Tolboe and Harli n 

Constru ction Company Dr the Sa l t  Lake Suburoan Se wer Di stri c t . "  
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There fore , the AEC i n  1959 appar�ntly was not concerned a t  all  

about the presence of radium or i t s  daught er product s  i n  these tai l i ng s !  

T w o  y ears l ater , i n  earl y ,  1 9 61 , Utah health personnel began expre ssing 

concerns relating to groundwater contamination and occupational exposure s .  

By  Ju l y  o f  that y ear a s tro'>;) position had be�n t aken by the Ut ah 

f-eal th Department . Dr . James D.  Wha rt o n ,  Int erim Director of Publ ic  

He alth in  corre �ondence w i th Luther L .  Ter ry , M . D . , U. S .  Surg eon Gener"l 

remarked , "It has been proposed that thi s mat erial be usea a s  hi gh>!"1 

fill • • .  whi le thi s  a rgument has cert ain element s o f  validi t y ,  we a re 

seriously concerned about the future.  In view of thi s problem , ana i n  

vi ew o f  the recent i nformation received b y  us that the AEC i s  pl anni,>;) t o  

sell  i t s  ref i ni ng plant a t  Montice l l o ,  Uta h ,  i t  be�ins to  become obviouS 

that pre sent and future generations are goi'>;) t o  be faced with a ve ry 

serious problem unless competent authori t y  and decision  can be 

e stabl i Shed by State and federal goverrments to  regulate thi s prc � l eOl 

a rea . "  

2 . 6  Potent i a l  for Economic Repro cessing 

Pre limi nary ODE studies show that reprocess i ng of the Vi tro 

t a i l i ngs i s  not economical a t  present-day prices for uranium. Usi ng what 

would currently be the most economical process ( he �  leach i ng )  and 
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reprocessin;J the t a i l i n;Js at the d i sp osal s i t e ,  a firm ",oul::1 incur a ne t 

loss of $26 mi llion at present day uranium and vanadium price s .  Thi s 

l oss would be " i n  a ddit i on to the cost of stabi l izin;J resiaues from 

reprocessi n;J .  

Reprocessed re sidue t a i l i n;J s  would remain w i th a h i gh 

concentration of radium and o ther heavy metals that wou l d  result in the 

t a i l i n;Js s t i l l  bein;J c lassi fied as a radioacti ve hazaroous waste.  

3 . 0  Health HB z d rd from the Tai l i ngs Pi l e  

3 . 1 Radiation He a l t h  Hazarjs 

Two raaiatio'l he a l th hazarjs exist at the site and vicinity 

propert i e s .  Gamma raji ation and radon g a s  have both been associateo wi th 

adver se heal th e ffec ts. 

3 . 2 Gamma Rajiation 

The external he a l th hazard is caused by the g amma radiatio'l w"ich 

is g i ven off by radium-226 and i t s  daughter products and reaches l evels 

up to 3 mr . per hour i mmedi ately above the p i l e .  I t  shou l d  b e  noted here 
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that the maximum a l lowable accumulated dose o f  external radiat ion t o  the 

whole body in unrestricted area s i s  500 mr per year.  The tai l i ngs p i l e  

i s  an unrestricted a re a  i n  a s  much a s  t h e  a re a  i s  n o t  suitably p o s t e J  o r  

fenced . It shoul d  also be mentioned that gamma levels up to . 5  mr per 

hour ( 1 , 000 mr per workin;J year) have Deen detected i n  vi cinity  

propertie s .  level s  outside o f  these bui l d i ngs ran;Je from 14 .4 r/hr a l l  

the w 3 y  t o  2. 3 mr per hour. Early re commendations b y  the LI. S .  5..J rgeo'l 

General requi red reme.Hal action wherever externa l gamma radiation l e vel s 

e xceed 0 . 1  mr . /h r .  Recent l y  promulgated EP A  Standards f o r  Re mej� a l  

Actions at  Inac t i ve Uranium Processi ng Si tes require remedi a l  action wnen 

gamm3 l eve ls exceed 2D.,urlhr.  a bove background . These s t anjards wou]j 

requ i re that remedia l  action be taken a t  viCini t y  propert ies as wel l  a s  

a t the Vi tro T a i lin;Js p i l e .  

3 . 3 Radon Ga s  

The most severe hazard to  human health i s  the i rot er na 1 
physiological hazard , caused by inha l ation of radon g a s ,  i t s  daughter 

pro cJoJ:ts,  anj a ssDci3ted dust part icles .  One of the Diological  e f fe: t s  

o f  excess exposure to  radon daughters can b e  lung canc e r ,  consiaered t o  
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be 100 percent fatal . It i s, there fore , unfortunate that there i s  onl y  a 

limi ted amount of experimental evidence or c l i nical dOClnl2ntation 

a vailable regardirq the consequence of chronic low-level · exposur2 S.  

There i s  a synergistic effect between radon and other cancer causing 

health hazards such as cigare tte smo�irq and exposure to a irbGrne 

asbestos . The i nference is that , cigarette smoki ng coupled w i th raeon 

e xposure re sul t s  in a 10  fold i ncreased ri sk of  l ung cancer . Tni s re sul t 

is of current interest because of the marked synergism for lun� cancer 

reported re cent ly between c igare t t e  smokirq and expos"re of  th" l urqs to 

asbestos . Because of  thi s ,  on February 1 8 ,  1970,  the Depa rtment o f  

Inter i or publ i shed st andard s for mandatory radiation l imits t G  

underground uranium mines under title  3 0 ,  eFR 57.  Smo�i ng was �rohibi tej 

u ndergro und , e ffective August 1, 1 9 70. 

3 . 4  Radon Equilibrium - A Function of Air Movement 

Radon gas consisting of radon-222 and three short l i veJ oaughters 

is a hazard to health when the daughters become entrapped in the l ur.]s . 

The ir short hal f  l i fe means they w i l l  probably decay while in the 

re sp iratory tract . Whe n a i r  containing raGon gas i s  a l l owed to st a�nate, 

the daughters wil l  approach equil ibrium wi th radon-222. tiJwever, when 

there is air movement , such as exists out of dQors, the jaught ers become 

less abundant w i th respect to radon and a lower percentage of equil i o rium 

is reache d .  
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The health hazard alorq with the measurirq unit working level 

( wL) , is dependent upon the percentage of equ i l i o rium j therefore ,  as 

equi l ibri um is i ncreased s o  is the health hazard and measured OIL. The 

out side measurement i s  the minimum potential hazard . Whenever any 

buildirq or e nc  losure is re stri ctirq the natural air  movement , both tn2 

noon' s  equil ibri um value and resul t i ng  hea l th hazard w i l l  i ncrease . A" 

good example of the problem is the d i f ference in the measured level 

( 0 . 0075 WL) out side one of  the bui ldi ngs adjacent to the pile ( the 

Won-Ooor building ) , and the measured level i nside the bui lding ( 0 . 4 69 

WL ) ,  an i ncrease of 6 , 000 percent : Just because the outside measurem�nt 

is below the allowable l evel ,  there is no assurance that an enclOSure 

bui l t  on the same site woul d also enjoy the same safe leve l .  In fact , i f  

the above case were t o  b e  used a s  a re ference, the enclosure would have a 

level  60 t imes greater than the outside leve l .  

The a verage radon release rate frDm the Vi tro tailings p i le i s  67G 

pci/M2 per second . Thi s value exceeds the Final EPA standards for 

radQn control ( 20 pci/M2 sec) by 33 t imes, obviously requir i ng  remedial 

action. 

3. 5 EPA Requirements 

Radon control s hal l be deSigned t o: 

a .  be effective for up t o  1000 yea r s ,  t o  the extent reasonably 

achievable ,  and i n  a ny c ase, for at l east 200 years, and,  

b .  provide reasonable assurance that releases o f  radon-222 from 

re sidual radioacti ve material to the atmosphere will not:  

-14-



1 .  

2 .  

21 3 

exceed an average release rat e o f  20 p � i /M2 sec , £L 
i rcre ase the annual avera;Je corcentration o f  radon-2 22 

In  a ir at  or above any location outside the di sposal 

s !' ;. e  :J)' .nJr� � H'l (me-half p ci/l iter . 

These requirement s  clearl y requ i re remedial action at both. 

vi cini t y  propert ies and the t ailings p i le .  Quotir'l;) further from the se 

standard s ,  " .lJdgment s on the possible need for remedi a l  or protect ive 

actions for groundwater a quifers should be guided by re levar,t 

considerations described in EPA ' s  hazardous waste management syste:n ( 4 7  

CfR 3 2274, July 2 6 ,  1982) a n d  b y  r e  levant State and Federal �13 ter Qual ity  

Cri t eria for ant icipated or existing uses o f  wat er over the t erm of  the 

st abi li zation.  " 

The se re quirements make i t  e x tremely di fficult i f  not imposs irole 

to  stabilize the tai l i ngs on-si t e .  

3 . 6  Eng ineeri ng Radiat ion Co ntro l 

Whl Ie i t  is c lear that eng ineering controls may be deVe l opEd to  

drast i c a l l y  reduce the radi ation eminati ng from the pile ; Utah believes 

that other enviror-.llental corcerns a re not easily solved and in fa:t may 

not be quant i fiabl e .  Therefore, unresolved environmental i .sues will 

remai n should the p i le be s t abi l i zed i n  pl ace. 
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4 . 0  Solutions for the Vi t ro Tai l i ngs Problems 

4 . 1  A Permanent Solut ion i s  Needed 

The radiation hazard from t ail ings l asts for many thousands o f  

years,  and some nonradioact ive tox i c  chemicals persist i ndefinitely .  The 

hazard from uranium t a i l ings must there fore be viewed in two ways.  In  

themsel ve s ,  the tailings pose a present haza rd t o  the environment anJ t o  

human health .  Beyond thi s immediate,  but generally l imited , he a l tn 

threat ,  the tail i ngs are vulnerable to human misuse and to di spersal �y 
natural forces f or an i ndefini te peri od . In the l ong run, this thre a t  o f  

expanded indefini t e  contamination overshadows the present dar'l;)ers t o  

public health .  The Co ngre ssional report a ccom;Jany ing P . L .  95-604 

expressed the view that the methods used for remedial actions should not 

be e f fect i ve for only a s hort peri od o f  t ime. It  s tated: " The Co�m i t tee 

beli eves that uranium mi l l  t a i l i ngs should be treated . . .  in accoroance 

wi th the substant ial hazard they wi l l  present unti l  long after e x i s t i no 

insti tut ions can be expected to last in the i r  present form s , "  and , that 

" The Committee does not want to vi sit  this problem agai n  w i tn addi tional 

a i d .  The remedia l  action must be done right the first t im e . "  ( H . R .  Rep . 

No. 1480, 95th Co ng . , 2nd 5ess. , pt .  I ,  p . 1 7 ,  and Pt . I I ,  p . 40 [ 1 978 J ) . 
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There a re ,  however,  several alternative actions whi :;, coula be 

taken for sol v i rg  the problem in a quas i -permanent manner such as pile 

sta�ilization or removal from the current hi\tl-density population center 

to an area which could be forecasted to be remote for a number of year s .  

4 . 2 .  Vicinity Property Cl eanup Begins 1981 

Remedial actions i n  Salt Lake City began i n  1 9 81 w ittl 

decontamination of the county f i re station. This work continued duri n; 

1 982 duri rg whi ch  t ime 8 more contaminated propert ies were c l eanea up . 

An estimated 90 vicinity sites remai n  for remedial action.  ShOuld the 

projected Federal t imetable f or vi :i 'l i t j  ,J r,;,' - , :  -' r�medial acticn hulo 

up ,  1 4  properties will be decontaminated during Federal F Y83 at  a cost of 

appro ximately $2 million. Vi Cini t y  s i tes will be cleaned duri rg F Y6 4  at 

a cost o f  $6 mil l ion. The remainder w i l l  be accompl ished duri ng F Y85 at 

an e stimatej cost of $6 million. Ut ah ' s  share of the remedial ac tion 

costs w i l l  be 10 percent . 

4 . 3  federal Re commenda t io'ls for Lorq Term Ma i ntenance of the vi tro 

T a i l irqs 

Over the years a num:,er of options have been discussed as being 

appropriate remedial measures to sol ve the tai l i ngs i ssue. These opt ions 

have rargej from sta�ilization i n-pl ace to removal to a remote location. 

-17-
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Following the enactment of P . L .  95-604, the Uranium Mi ll Tai lin�s 

Radiation Control Act o f  1978 , U. S .  Department of Energy (ODE) advocatea 

removal of the Vi tro tail irgs to a remote site.  In support of tni s  

position DOE prepared a Remedial Action Concept Paper (RACP) i n  :Une , 

1 981. The paper e valuated the f ol lowirg options: 

1 .  Stabilization i n  place at the Vi tro site ; 

2. Decontamination o f  the Vi tro s ite and transfer o f  Wa stes to  a 

new location ;  

Suboption 2A ,  Di sposal i n  the prime area - The Gre a t  

Depression, 

Suboption 28, Disposal in the first a l ternative are a  -

sou th Cl i ve,  

Suboption 2C, Di l;losal i n  the second alternative area -

South o f  Dell e .  

After consideri rg the pros and cons o f  these options conc lusions were 

reached on p .  1 4 . • •  " i t  appears that option 28 ,  Disposal at the first 

Al ternative Are a, i s  the economically and environmental l y  preferable 

action . .. 

-18-



21 3 

One y ear .later in Apri l ,  1982 a second version of the RACP was 

produced. This version l isted as the preferred option stabi l i zation 

in-place, listing economic considerations as the overriding i s sue. 

4 . 4  uta h ' s  Position on Vitro Remedial Actions 

As early a s  1959 utah ' s  It!a lth A;jency began expressing concern over 

the public health a nd  environmental impacts o f  the Vitro t ailings p i le .  

B y  1967 a position w a s  already evol vi ng wi th lynn Thatche r ,  De;Juty 

Director of Health ,  s uggesting the only sound solution to the t a i l i '1; s  

i ssues was t o  avoid scattering o f  the tailings and t o  fina l l y  remove tne 

p i le to a remote a re a. 

In September, 1 9 73, lyman J, Ol se'), M . D . , Director of Me al tn was 

requesting studies t o  expl ore "" . the feasibi l i t y  o f  remov i ng  the 

t a i l ings to a remote l ocation. " 

lk tober, 1 9 73 saw the intrOduction of S . 2 566 by Se nator Frank E o  
Mos s ,  utah, authoriz i ng  a cooperat i ve agreement t o  solve utah ' s  Vi t m  

tail ings problem. By November , 1 9 73 a moratorium on building w a s  

proposed f o r  the area withi n a one-ha l f  mil e  radius o f  the tai l i ngs . 

-19-
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Test imony by lyman J.  0 1  s�n, M . D . , Director o f  He a l th before tne 

Suoccmnittee on Raw Material s in March, 197 4 ,  advocated moving of the 

t ailings pile. By .lJ l y ,  1 9 74 policy was firmly established wi t') Dr.  

Olsen stat i ng ,  " ,  • •  the appropriate action is removal o f  the tai l i ngs from 

thi s  s i te for d i sposal in a rem:Jte area.  Any other considerations a r�' 

not acceptable t o  the State o f  uta h . "  

I n  a l etter t o  the Nuc lear Regu13tory Commission ( NRC )  i n  January , 

1 97 5 ,  Senator Moss requested i�mediate action that would result in 

� of the radioactive tai lings. 

Since hi s e lection i n  November ,  1 975, Governor Scott M .  Ma theson nas 

f i rmly supported the removal of the Vi t ro t a i l i ngs t o  a remote location. 

A site for thi s  relocation was se lected by ut ah i n  May, 1980. 

After his election, Congressman Dan Ma r riott , utah, be;Jan explorinJ 

the need for legislation a t  the Federal level dealintl w i th the ura')ium 

mi l l  tailings problem. By Ma rch, 1978, Mar riott was ho ldi ng 

Congre SSional He arings on the subject and in Apri l 1973 he introduced 

H . R .  12229, a bil l  to provide grants in a i d  to states for restoration o f  

-2� 
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abandcned uranium m i l l  si tes. Thi s b i l l  evol ved i nto the uranium Mi l l  

Tai l i ngs RadIation COnt ro l  j Ac t  o f  1978. A bi l l  that passed the Congress 

and was signed i nto l aw by the Pre sident . Thi s l aw, Public law 9'>-604, 

provides for remedial actions t o  be taken a t  Vi t ro and 23 other sites 

within the United St ates. Representative Dan Ioiarriott has steadfastly 

supported decont amination o f  the vi tro site and transfer o f  wastes to a 

remote s i t e .  

Pu b l i c  L a w  9 '>- 6 04  require s th at e a cn  st ate nominate si tes for 

tai l i ngs relocation shou ld that be necessary . ut ah, in May 1 5& 0 ,  

selected a pri ma xy  s i te and t w o  al ternate sites. These sites were 

selected by the Vitro Tai l i ngs Site Select ion Commi t te e ,  a committee ma�e 

up o f  p ro fessiona l s  from pert i nent 6ureaus in the Divi sion of 

Envir�nmenta l  Health and the Utah Geological and Mineral Survey Offi c e .  

The Committee usir>;l a complex numeri cd e v luation system ratec over 

24 di fferent s i t i ng  proposa l s .  Siti ng  options i n  wester n ,  central anu 

southeastern Utah were considere d .  Thi s process resulted i n  tne 

selection of Great Depression as the primary site j al ternate I I ,  1 m i l e  

s outh o f  Cl ive j  alternate 1 2, south o f  De l l e. 

The se sites w e re sutlnitted to DOE as uta h ' s  preferred relocation 

s i t e .  Further evaluation by DC£: resulted in the ident i ficat ion o f  the 

"South Cl ive" site as being geophysica l l y  superior for tai l i ngs 

placement . 

-21-
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4 . 5  Local Government and Organization Support for Tai l i ngs Relocation 

Beginning i n  March, 1975, when the Wome n ' s  State Legislat i ve Counc i l  

o f  Utah passed a re solution i n
-

support of re location o f  the Vitro 

tai l i ngs t o  a remote site and continui ng through 1982 when the Salt LaKe 

Ci ty CommisSion, Sa l t  Lake County Commi sSion, West Val ley Ci t y ,  utah 

State Legi s l ature, and others a l l  passed resolutions in support o f  

re location o f  the Vitro t a i l i ng s  t o  an i solated, permanent s i t e .  The 

Utah position ha s historical l y  been that the tai l i ngs must be relocat e D .  

Governor Rampton met w i th Tooele County officials i n  Septem�er , 1 9 76, 

and reviewed wi th them the possibi l i t y  o f  plaCi ng the vi tro tail i ng  p i l e  

i n  Tooele Count y .  They agreed w i th the Governor that pl acing the 

tai l i ngs i n  the Great Depre s s i on area of Tooe le County wou ld ha ve the 

least envirorvnental impac t .  Several meetir>;l have been he l d  with the 

Tooele County Comm ission s i nce them . D.Jr rent l y  the Corrrn i s sion is not 

supportive of relocation of the t ai l ing s  t o  Tooele County .  

5 . 0  Fede ral Pa rtiCipation Needed 

5 . 1  Bene f i t s  v s .  Risks 

The Vitro tai lir>;ls p i le i n  Sa l t  Lake County is one of those t a i l i ng s  

plIes whIch resu lted from the sudden demand f o r  uranIum duri r>;l the 
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post-World Wa r 1 1  era,  where an increase in nuclear we 3;J ons production 

was called for i n  the United Stat e s .  At that time te chnological e f f orts 

were concentrated on the devel opment o f  ore re f ini<Y;l faci l i t i es and 

economic refini<Y;l processes wi th l i t t l e  attention bei <Y;l  given to tne 

materials which remained in the waste e f fluents from the mill s ;  e f fec t i ve 

waste t reatment or proper cont3inment wa s lacki <Y;l .  

I n  perspective , the V i  tro t ai l ing s  p i l e  represents an environ;oental 

problem which originated w i thin a federa l l y  sponsored program. The 

U)
0

8 
p ro duct was purch ased solely by the federal governme:1t and the 

pri ce of the prOduct set by the government did not have bui l t  into i t  2 

sufficient a;nount for adequate reclamation, nor did the feJera l 

government re commend or provide funds for adequate reclamation follo. i cq  

the i r  abandonment o f  the vi tro s i t e .  

The federal government i n  sponsoring thi s r a w  mate r i a l s  program acted 

for and in behal f of the American people from whom i t  derives its 

purchasi<Y;l powe r .  The monetary costs were shared by the total pO;:Julace 

and all of us also shared i n  the intended bene f i t s  derived from the 

program. Invest igations now s how the environmental ri sks have not been 

equally dist ributed and those in the Sa l t  Lake Val l e y  a re experienc i ng  a 

d isp roport ionate share of the ri sks, especially the peu;lle who l i ve or 

work in the immediate vicinity of the p i l e .  The Vi tro p i l e  i s  the only 

abandoned uranium tail i<Y;ls s i te located i n  the center of a l a rg e  

me tropol itan are a !  

-2 J-
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5 . 2  Cost Est imate s 

Co s t  estimates for vi cini t y  propert y c lean� and re location of the 

Vitro tai li ngs are presented below. The estimates include consideration 

o f  the remote s i te l ocat ion, the special handl i<Y;l of contaminated 

materi a l ,  the capabi l i t i e s  of local e arthwork contractor s ,  the 

s ite-speci fic subsurface condi t i ons at the Vitro and South Cl ive s i tes 

and remedial action a t  viCinity propertie s .  A-lticipated resale value of 

purchased equipment , such as conveyor unit s ,  trackmobi les, r 3 i l roaj cars, 

etc . are a l so considered i n  the cost estimat e. 

The total construct ion cost pl us e<Y;l ineeri<Y;l design (1  n 1981 dGllars)  

and a 15 percent conti<Y;lency i s  estimated t o  be $87 , )81 , 000 i nc luding 

$1 5 , 000, 000 for v i Cinity propert y c l ean� . The projected re sale value o f  

the purchased equipment i s  estimated t o  b e  about $6 , 460 , 000 resu l t i ng i n  

a total e st imated projected cost o f  $80, 921 , 000. 

Total Expenditures Federal & State i n  Mill ions of Do l l ars 

D.lmulat ive 
FY Vicin1t� Si t e s  Vi tro Tota 1 -r -r 

80-82 2 . 800 0 2 . 800 
8 3  1 . 91 6  0 4 . 71 6  
8 4  8 . 86 9  1 9 . 1 31 32. 716 
8 5  3. 952 24. 048 60. 71 6 
86 0 1 0 . 10 3  7 0 . B19 
B7 0 1 0 . 1 0 2  BO. 921 
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ut ah ' s  share of thi s  projected cost i s  sa , CJ:l2, � a;) 1� "'l ,' I 

$295 ,,)1,) ; �  ,>l" 'Iv'lllable in a nonlapsing fund for use during f . Y .  S' .  

ut ah  furnished .atchirQ funds durl nJ fY80 t.:J 132 !'l e, . ;' ,lJJ " 

S279 , 1i'! � . 

5. 3 l i fe Cycle Costi� 

Pre liminary II fe Cycle Costing studies con::tu�t;! 1 0 ;1  t�: " l ', " , : ;', ! 

by the Central Valley water Reclamation faci l i t y  indicated that placemen� 

of a small , non-special lzed i ndustrial p a r� 0n th.� 2.1 � ... � ; � '" C lJ 33Id 

South would produce taxes and fees of ab:Jut four mil lion dollars per 

year.  Thi s re sults in ·pay-back" of the i n:reased cost of the tailings 

relocation within ten year s ,  and production of over one bi l lion dollars 

of useable funds over the next 100 years. A high tecnnology park would 

produce fund i ng  at an accelerated rat e .  It should be stressed that this 

study i s  prellmlnarl in '13toJr� .F11 ,'11.111 only be considered an estimate 

unti l  varified by independent review .  

Greg Goodwin, Sa l t  lake County Planner, rep;)rt s that the Vitro 

site is the prime indJi l !l � l  pr)��rt y in the western Lhited State s .  

-H -
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6 . 0  Conclusions and Posit ion 

6 . 1  Conclusions 

Pro tection of the public health for mi l lenni LI,I-; ;)1 �;" ::"', 
standards cannot be assured in the Salt lake metropolitan area wi th 3 � 

much confidence as can be provi ded in a geophysically sui table remote 

rural area. In the urban area there would be a vastl y  greater prDblEm 

with security ( t re spass, i llegal off-site use of tailings, e tc . )  an;; a 

greater temptation to local government to modi fy the designated use of 

l and a s  h�pen�::t i n  the past. In adoit ion, Salt lake Ci t y  l ies i "  on� of 

the most active seismic belts i n  the Lhited Stae t s ,  "1 :11 :n:J5� ;) f  t;,� 
activity beirQ centered a lOlljj the .any indivi dual faults of tile o/3 5ltCh 

fault zone. One of these , the East Be nch fault ,  trends north and south 

along a l ine only Ii Ian east of the s i tes. In addition, an e arthquake 

could result in catastrophic damage to the underl ying artesian aqui fer 

such as chan;l i 'lJ  th� p le z ::J �= Lri c (water pre ssure gra dient ) leve l ,  

tai l i ngs l i Quifaction, or creating a direct pathwa y from the tai l i ng s  to 

the gr::J'Jrldwater. Thi s possibi l i ty is gre at l y  re doJcO'!d �'Y transport I ng  the 

tai l i ngs away from the Wasatch faul t  to an area of better geophysical 

stabil i t y .  It is also a lmost cert ain that within f i fty years it will be 
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necessary to draw water from the a rt esia;) aquifer ; the I.4lward pressure 

would be eliminated and contaminat ion :: ).)1 , s� ,� i:lt.) the s trata should 

an i �ermeable layer not be pl aced under the h i l i",,; .  E ... � "  ill�:  .... " t  o f  

I synthetic impeIllleable layer cannot guarantee the integrity of the 

'IQUifer in perpetuity. Consideration of EPA ' s  final standard s for 

remedial Iction It tailings p i le s ,  specifical l y  the section requi rinq 
stabi l i zation as descri :Jed in 47 CFR 32274, J.Jly 26, 1982, caus�s gr.o , t  

concern over the feasibility of stabilization in pl�: � ,  

The contirued pre sence of the Vitro t ai l ings p i l e  w i thin the Sa l t  

Lake III!tropolitan l re a  represents a blight that wi l l  di scourage 

development , cause cont inuing public concerns and detract from th� 
Isthetic values of th � valley . 

6 . 2  Pos i t i on 

These re lationships represent the basis for the dec i s ion of the 

utah Department of t-eal th to recOlllllend the re l ):.! .. i · "  ll r  th� Vi tro 

uranium m i l l  tailings to a remote area, Thi s w i l l  continue to be He 31 t'l 
Department policy unless it can be demons trated that other opt ions ar� 
not only more cost effecti ve ,  but will a l so 9:l;J1Jt -:'iy  :ln l ' _ '  :;'le 

environment and the public hea l th for mill��i3 I nto tne future ,  
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March 25 , 1983 
fH f � lVf � '  

O()("' I "' f "� �  'I- ·, · � Q""'\ 

1 2 t,' fI.) 19F.� 

I£I4ORAN1X.14 
TO: Hunter Weiler, State Planning Coordinator ' s  Office 

fROM: William R. Lund, utah Geological and Mineral Survey 

SLBJECT :  Comments o n  Oraft Environmental Impact Statement "Remedial Action st 
the former Virto Chemical Company Site , South Salt Lake, Salt Lake 
Count y ,  Utah (February, 1983 ) . 

COMMENTS PREPARED BY OON R. MABEY 

Page 58 and Table 4-1 . The 1884, November 10, earthquake was not in Bount i ful 
but near the Utah- Idaho border at least 100 km north o f  Bountiful . The 
1910, May 22, earthquake was probably at about 40044 . 9 4 '  and 
111050 . 9 5 '  well south of Bounti ful and about 5 kms from the Vitro site. 
I t  had an estimated magnitude of 5 . 7 .  The 1975, March 28, event was in 
Pocatello Valley not at Pocatell o ,  Idaho ( another 100 km error ) .  Damage 
reports clearly indicate that the 1958, December 1 ,  event was near Nephi 
(another 100 km error ) . 

These gross errors related to key seismic events negate much of the 
seismic risk analysi s .  

8 . 6  rPage 59. A critical structure designed for the Vi tro site should anticipate 

L- a magnitude 7 . 5  event anywhere in the Salt Lake Valley . 

8 . 4 rPage 59. Most of the earthquakes in Utah cannot be correlated with surface 
L- fault s .  

Page 6 4 .  Recreational use o f  the Jordan River should be considered 
"beneficial . "  [age 73. Long-term variations i n  the climate such a s  have occurred i n  last 

7 . 2 1000 years might substant ially raise the water table at the South Clive 
site. 

Ioord, Ke",...th I? PoI.JKll1, Cha_mon A\ Robe" W 84t1nocic . Benton Bovd 
l0Ul'8f'lCe H lat1mon rWlolte A MolhrckfOOl 

P.Tel E Motthle� t 11101 r�,ch 
on � Ol.-)p()I1;..;n,ty E''T'�,I,;yer • P-f"OS€' lec,<"1€ popel 

8 . 6  
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Page 116. The Proceedings of Conference x Earthquake Hazards Along the 
Wasatch and Sierra-Nevada Frontal Fault Zones convened under the auspices 
or the National Earthquake Hazards Reduction Program ( 1979) concluded : 
" I f  data from the complete earthquake catal ogue ( 1 850-1978) are used, they 
indicate return periods for the Wasatch Front area (92, 810 km2 ) o f  22 to 
25 years for � _ 6 . 0 ,  III to 115 years for � _ 7 . 0 ,  and 232-263 
years for � _ 7 . 5 . ·  The conclusion adds: "Co�arison of ratios of 
velocity spectra between rock and alluvium in the period ranges of most 
interest in risk analysis suggests that ground response at sites on thick 
saturated a l luvium such as exists beneath large parts of the Salt Lake 
city area can be ten times greater than at adjacent rock site s . "  See 
comment relative t o  page 59. 

Page 122. See comment relative to page 73. 
9. 6 r-Page 136 . The sand , gravel and clay to be used at the Vitro site is a L- significant resource . 

COI+1ENTS PREPARED BY BRUCE N. KALISER 

8 6 r-Page 59. A critical structure designed for the Vitro site should withstand a . L- design earthquake of 7 . 5  in the Salt Lake Valley . 

Cage 59. What reference indicates that · 90% of the earthquakes which 
8 . 4 occurred in Utah between 1950 and 1965 were located along or in 

association with known fault zones"? 

8 . 5 lPage 59.  It should be pointed out that the Vitro site is not on rock, � relevant to the 0.21 g .  

8 . 1  �age 59. I t  should read 21' g .  o r  0 . 21 g ,  � "0. 21' g • •  Lage 5 9  and 116. The USGS assigns a value for the Wasatch Front for horizontal 
8 . 5 bedrock acceleration with a 901 probabi lity of not being exceeded in 50 

years of 27\ g. Laoe 59 and 116. A more reasonable approach for Vitro would be a more 
8 . 5 conservative one , using a 250 year, 90% probabi lity acceleration. For 

bedrock the value would be 6011: g .  

CPage 6 3 .  The statement "Each of these earthquakes was of a magnitude 
8. 6 comparable with what might be expected to be the � event produced by 

the faulting along the front of the Wasatch Range" is not t r ue .  

Page 64. I am unable to address t he  question of flooding potential o f  the 
South Cli ve site without a firsthand knowledge of the on site and viCinity 
terrain - maps and other data may be inadequate to address this item. 

7 . 6 r-Page 73. With the water table at a depth of 25 to 35 feet how does one get L- ground-water discharge by evapotranspiration? - most unlikely! 

1 9 . 5 CPage 74 . RThe high salinity of the ground water in the South Clive area � 
limit its use • • • •  • Change "may" to "wil 1 . R  
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19 .6  Vitro s i t e  for hori z .  acceleration in bedrock : 23 vs 21'. P .  1 1 6  reduces 
[Page 116 is in conflict with page 59 with respect to value of 9 assigned to 

the value of g to 2� because of the valley fi l l  section - would they now 
want to reduce i t  to l�? 

9 . 2  imposed by eart hquakes, acceptable factors of safety range from l . a-to 
[Page 118. The statement , -for t ransient loading condi tions such as the ones 

1 . 3" is incorrect and in confl ict with P. A-69 which indicates that a f . S .  
-well i n  excess of 1 . 5  is generally accepted as the recommended minimum to 
ensure stabilit y . - . 

6 . 4  nevertheless, adding dam break discharge to a PMf in progress would not be 
an added factor because the cover elevation of 4260 feet would still 

[Page A-20 and A-21 . The possibility of dam breaks has not been considered ; 

9. 1 exceed the most conservat i ve flood elevation ( 4255' ) .  The one new 
relevant factor is that flood water velocities ( with dam break discharges) 
could reach 7 feet per second , thereby creating an erosion hazard. 

Page A-35. Sensitive clays, whether p resent or not on site , are not 
addressed. 

6 5 incident were to occur in one of the di scontinuous soil layers little 
[Page A-35. The last sentence of the second paragraph, "if a liquefaction 

. 
evidence of liquefaction would be appa rent and damage to the site would 
not be expected" is incorrect in my opinion. 

COI+£NTS PREPARED BY WILLIAM LUND 

Section 4 . 6.2 Ground water [Page 72, paragraph 4. Radium-226 and radium-228 are reported in 
concentrations that exceed EPA-recommended drinking water standards from 

1 1 . 5  the deeper ,  partially-confined ground-water system. Does this indicate 
that the deeper system has been contaminated by past milling and tailings 
disposal activities at t he  Virto site? [Page 73, paragraph 2. Have any of the 121 domestic wel l s  located within 
0 . 5  mile of the Virto site been tested for evidence of contamination? 
If the upper ground-water system and possibly the deeper system are 

1 1 . 5  contaminated (page 72 paragraphs 4 and 5) , to what extent has the 

7 . 2  

contamination plume migrated offsite and what are its potential health 
affects? [Page 73, paragraph 3. The South Clive site is described as being similar 
to the Vitro site "from a hydrological point of view , "  but only one 
ground-wat er system i s  mentioned in the E I S .  Is there a deeper ,  
partially-confined ground-wat er system also present beneath the South 
C l i ve site, and i f  so what are its characteristics? 

cc: Genevieve Atwood 
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[)EPARTMENT OF HEALTH Il HUMAN SERVICES 

Project Manager 
UMTRA Project Of f i ce 
U . S .  Departn�nt of Energy 
Albuquerque Operations Office 
5301 Central Avenue, N . E . , S u i te 1700 
Albuquerque , New Mexico 67108 

Dear S i r :  

AfW (6 6 J(j Afl '83 
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Pubhc Heeh.h Service 

Food end Drug Admlnt"'.1ion 
Rock""l. MD 20867 

APR 2 2  19>:;3 

!he National Center for Devices and Radiological Health staff has reviewed the 
Draft Enviro�ntal lrnpact Statement (DEIS) related to the remedial actions at 
the fomer Vi tro Chemical Crnpany site, South Salt Lake County, Utah , OOE/EIS 
-0099-0, dated February 1�83. OUr assessment has been l imited to the health 
and safety impacts associated w i th the proposed alternat ive remed ial actions. 
We have the following col!lllents to of fer : 

1. I t  appears the proposed remedial ACtion w i l l  meet EPA standards for such 
actions at i nactive uranium process ing s i tes by consol idat ion of the ta i l i ngs 
and stab i l ization of the newly created pile at the Vitro s i te (Alternat ive 1 )  
o r  by moving and stab i l izat ion o f  the tail ings mater ial a t  a location south of 
C l i ve ,  Utah, and decontam inat ion of the V i t ro s i te (Alternative 2) . E i ther 
alternat ive w i l l  reduce the normal average radonflux f rom the bare undisturbed 
V i tro ta il ings of about 670 p:: i per square meter rer second to less than the 
20 p:: i per square meter per second on top of the stab i l ized ta i l ings as 
requ ired by the EPA standard. 

2 .  The environmental pathways iden t i f i ed  in Sect ion 5 . 1  and depicted in F igure 
5-1 and Append i x  F . 2  cover all poss ible en,iss ion pathways that could impact on 
the populat ion and remedial action workers dur ing the 3-l'ear rer iod requ ired 
to conplete the remed ial action. The source tern. data , cOO{lUter codes (MIllXl) 
and AIRRfL) and methodology as descr ibed in related Append i xes have provided 
the means to rrake reasonable estimates of the rad iological Umpact result i ng  
f r an  each o f  the alternatives. Kesults o f  these calculations a r e  sh own  in 
7able 5 . 1  as estimates of 3-year excess populat ion dose conmi tments and ex
pected excess cancer deaths caused by the remed ial action, and in Table 5 . 2  
a s  estimates o f  3-year excess population dose corr.rnitment to the remed ial 
action worker and expected excess cancer deaths caused by the remed ial ac t ion . 
It is cons idered appropr iate to relate the excess populat ion dose commi tment 
and expected excess cancer deaths to those that are l i kely to result froo the 
background radiation levels as presented in Table 5 . 3 .  From th i s  catpar i son ,  
it would appear that the radiolog ical inpact o f  the remed ial action over the 
3-year per iod is an acceptable r i sk . FurtherlOOre , the data presented in 'Iable 
F-21 , Figures 9 and 10 show the reduct ion in whole body and organ dose in 1 0  
receptor -direct ions for a 10-year per iod . 'I he  data i n  F igure 10 appear to 
ind icate that the dose to the bronch ial epi thel iurr, would be reduced f ran over 
10uO rnrern/to less than 10 rnrewlyear by the fourth and succeed ing years . 

1 6 . 1 

1 7 . 4  

2 1 5  
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3. The rad iological monitoring for the South Cl ive site is presented in Append ix 
F . 1 . 2 ,  and sumrar ized in Table 4. The location of the environmental sanpl ing 
programs is shown in Figure F-3. It appears that this program provides adequate 
sampl i ng  frequency and analyses for spec i f ic radionucl ides to document the back
ground radiation levels should Alternat ive 3 be selected for the remedial action. 
Section 3 . 1 . 2  states that the UMTRA requ ires NRC to l icense the f inal tail ings 
d i sposal s i te following conpletion of the remedial action .  Furthe r ,  the NRC may 
requ ire the IXJE or other Federal agency hav ing custody of such property and 
minerals to undertake such monitoring , ma intenance , and emergency measures as 
necessary to protect publ ic health and safety, and other act ions as the NRC �deerns necessar y .  We bel ieve a IOOnitor ing program should be conducted for a 
pe r iod of t ime following complet ion of the remed ial act ion at the selected s i te 
to document that the releases fran the s ites meet the EPA standa rds. Therefore, 
it would be helpfUl to add a sect ion in Append ix F that would indicate the 
progrilJTS that would be extended to the post remedial action pe r i od .  We recognize 
that radiological mon itor ing after d i sposal is not required to delOOnstrate compl i
ance as stated in Subpart A, Section 192 . 02 ,  footnote 4 of 40 CFR 192. 

4 .  Discuss ions in Sect ion 5 . 1 . 5 ,  Append ix F . 2 . 3 ,  on the radiolog ical consequences 
in the event of accident dur ing the transpor t of tail ings to the South C l ive s i te 
as descr ibed in Alternat ive 3, are considered to be ( 1 )  an adequate assessment of 
the radia t ion exposure pathways , and ( 2 )  a reasonable estimate of doses due to a 
hypothet ical accidental spill of ma ter ial on land (Table 20) . �• The m i t igating measures dur ing remedial act ions as presented in Section 5 . 1 9 . 2  
are considered to be inportant for radiat ion protection action in reduc ing the 
potent ial exposure of construct ion workers and to l imiting publ ic exposure . Ex
per ience from s imilar type activities involving radioact ive rrater ial has demon
strated that this act ion is benefic ial and should be fully implemented . 

6. The protection of grolmd water from seepage of radioact ive mater ial is neces
sary to meet the EPA standard . Potent i a l  ground water contam inat ion requires 
deta iled exarrination as described in Section 3 . 1 . 4  to assure that adequately 
eng ineered barr iers are provided to prevent seepage from the d i sposal s i te .  We 
be l ieve the discussions in Section 5 . 4 . 3  and Append ixes A . 4 . 2 . 2  and A . 5 . 2 . 2  have 
adequately addressed th i s  in the conceptual desig n ,  and that it provides 
assurance that such design will provide protection of the publ ic health and the 
envi ronment . 

'Thank you for prov i d ing the NCDRH the opportun i ty to review and ccmnent on this 
Draft Env ironmental Impact Statement . 

"7i��j 
lohn c .  vi�J:rth 
irector 
ational Center for Devices 

and Radiolog ical Health 
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a bsor bed dose , 
r ad iolog ical 

acceler at ion 

a l l uv i um 

a lph a pa r t i cle 

an ima l-un i t  mon th 

an t i c l ine 

aqui fer 

aqu i tard 

a tom 

A-we igh ted sound 
levels 

backgr ound 
r ad i a t ion 

b eta par t ic le 

b low counts 

GLOSSARY 

Rad i a t ion ene r gy absor bed pe r un i t  ma ss , u suall y g iven in 
u n i t s  of rads . 

In th i s  repor t ,  the act ion of  g r av i ty in u n i t s of veloc i ty 
per t i me squared . 

Un con sol idated detr i ta l  depos i ts r e s u l t i ng from ope r a t ions 
of mod ern r iver s .  

A pos i t ively charged pa r t i c l e  emi t ted from ce r ta in r ad io
nucl ides . It is  composed of two pr otons and two neutrons , 
and i s  ident ical to the hel ium nucle us . 

The amount of  feed or forage r equ ired by one mature cow arId 
ca l f  for one mon th . 

A fold in the under ground rock s tr ucture tha t is  conve x 
upwar d .  Its  cor e  con t a i n s  the s tr a t ig r aph ica l ly older r ock s . 

A subsur face forma t i on con ta in ing su f f i c i ent saturated 
pe r meable ma te r ial  to y i eld s i gn i f icant quan t i t ies  of water . 

A con f i n ing bed tha t r e tards  but does not pr event the f l ow 
of water to or from an aqu i fer . 

A un i t  of  ma t te r ; the sma l lest u n i t  of an el emen t cons i s t i n g  
o f  a dense , centr al , pos i t ively ch arged n ucl e u s  sur r ounded 
by a sys tem of  elec trons , equal in number to the number of 
nuclea r protons and ch a r acte r i s t i ca l ly r ema i n ing und iv ided 
in chemi cal r eact ions e xcept for l i m i ted r emoval , tr ans fer , 
o r  exch ange of  cer ta in elec t r ons . 

A me thod of measur ing sound intens i ty tha t s imu lates an  
ind iv idual ' s  sound pe r cept ion . 

Rad i a t ion ar is ing from r a d ioact ive ma ter ial  other than tha t 
under con s id e r a t ion . Bac k g r ound r ad i a t ion due to cosmic 
r ays and natu r a l  r ad ioac t iv i ty is  a lways pr esent , and ther e 
may a l so be backgr ound r a d i a t ion due to the pr esence of  
r ad ioact ive subs tances in bu i l d ing ma ter ials , e tc . 

Charged pa r t i cle  emi tted f r om th e nucleus of  an  atom , w i th 
mass and cha rge equal to those o f  an elec tron . 

Th e numbe r  of  b lows of a d r op hammer to advance a so i l  
pene trome ter as d e t a i l ed i n  the Stand a r d  Pene t r a t ion Te s t  
(AS TM  D1 5 8 6 )  • 



boundary 
se i smic i ty 

colluv i um 

con f i ned aqu i fe r  

contaminat ion 

c ur ie (Ci ) 

Dame s & Moore 

daughter 
product ( s ) 

decay , 
r ad ioact ive 

dec ibe l  (dB)  

decontamination 

dens i f ic a t ion 

d i s in teg r a t ions 
per m i nute or 
second 

d i sposal 

dose 

dos e ,  absor bed 

dose commi tment 

Se ism i c i ty wh ich i s  assoc iated w i t h  the boundary between 
two s tr uc t u r a l  and/or phys iog raph ic prov inces ; for  example , 
s e i smic events a long the Wasatch Front , the phys iog r aph i c  
boundary between the Co lor ado Pl ateau a n d  the Basin and 
Rang e Prov ince . 

Roc k fr agments , sand , and soil  that acc umu late on steep 
s lopes or at the foot of h i l l s .  

A n  aqu i fe r  bounded above and be low by r e l a t i vely impe rmeable 
bed s .  
In t h i s  repor t ,  the presence o f  r ad ioact ive mater i a l  i n  con
cen trat ions above natural levels . 

A uni t of r ad ioac t ive d i s i n teg r a t ion ; 
3 . 7  x 1 01 0  d i s integ r a t ions p e r  second . 

An eng i neer ing and env ironmental consul tant f i r m  w i th a n  
o f f ice in Golden , Color ado . 

A nucl ide result ing from r ad ioac t ive d i s integ r a t ion of a 
rad ionuc l ide , formed e i ther d i r e c t ly or as a r e s u l t  of 
succe ss ive t r ansformat ion s i n  a rad ioact ive ser ies ; it may 
be e i ther r ad ioac t ive or s table . 

D i s integ r a t ion of the nucleus of an unstable nucl ide by 
spon taneous em iss ion of charged par t ic les , photons , or both . 

A u n i t  used to express power or inten s i t y  r a t ios i n  elec
t r ical and acou s t ical  technology . 

The reduc t ion of rad ioact ive contaminat ion to a predeter
mined level set by  a standards-s e t t ing body s uch as the EPA . 

The proccess o f  compact ing loose so i l  ma ter i a ls . 

Th e numbe r of r ad ioac t ive decay events occ u r r ing per minute 
or second . 

Th e  planned s a fe permanent placement of r ad ioac t i ve waste . 

A general  term denot ing the quan t i ty of r ad iat ion or energy 
absorbed;  for spec i al purposes , i t  mus t be qua l i f i ed ; i f  
unqual i f i ed ,  i t  re fers to a bsor bed dose . 

Th e  amount of energy impar ted to matte r  by ion i z ing r ad i a
t ion per un i t  mass o f  i r r ad ia ted mat e r i a l  a t  the po int  of 
i nte r e s t ;  g iven in un i t s  of r ads . 

The cumulat ive dose equ ivalent that results  and w i l l  r e s u l t 
f rom exposure to r ad i oac t ive mate r i als  over a d i screte t ime 
per iod ; g iven in u n i t s  of r ems . 



dose equ ivalent 

e l ectron 

excess l i fe t ime 
cancer deaths 

exposure 

exte r na l  dose 

f a u l t  

f l ood p l a i n  

flow s l ide 

f lux , r adon 

g U n i t s  

gamma dose 

g amma r ay or 
rad i a t ion 

g r aben 

g round wa ter 

h oppe r 

The quant ity tha t expresses a l l  k i nds o f  rad i a t ion on a 
common sca le for calculat ing the e f fective absorbed dose ; 
de f i ned as the product of the absor bed dose in  r ad s  and 
mod i fy ing factor s , espec i a l ly the qual i fy i ng factor ; g i ven 
in  terms of r ems . Often abbr ev i a ted "dose . " 

A nega t ively charged p a r t i c l e  found e i ther f r ee or sur
round i ng the nucleus of an atom . 

Th e number of cancer deaths occu r r ing in  the l i fe t ime of a 
pa r t icular popula t ion tha t is  in  excess of the numbe r  
norma l ly expected . 

The presence of rad i a t ion tha t  may depo s i t  energy in  a n  
i nd i v idual ; g iven in  u n i ts of roentgens . 

Th e absor bed dose or dose commi tment tha t i s  due to a 
r ad ioact ive source exter n a l  to the individual as opposed to 
rad i a t ion emi t ted by inha led or inges ted sour ces . 

A sur face or zone of roc k  f r ac t u r e  a long wh ich there has 
been movement . 

Lowland or r e l a t ively f l a t  areas tha t a r e  subj ect  to a 
1 percent or g r eater proba b i l i ty of flood ing in  any g i ven 
year ( i . e . , a l O O -year or mor e common f lood ) . 

The rapid f a i l u r e  of so il due to rapid s trength los s and 
the r e s u l t i ng translat ional moveme n t  of that mass . Flow 
s l ides a r e  o f ten cau sed by l iquefact ion w i th i n  a soi l ma s s  
r e s u l t ing from dynamic load ing such as from an ear thquak e .  

The emiss ion o f  r adon gas  f rom the ear th , u 8ually mea sured 
in  u n i ts of p icocur ies  per squar e  meter per second . 

A u n i t  of acceler a t ion equal  to the s tanda rd accele ra t i on 
of grav ity . 

Rad i a t ion dose caused by gamma rad i a t ion . 

High energy e lec tromagn e t i c  rad i a t ion emi t ted from some 
rad ionuc l ide s .  The energy levels are spec i f i c  for d i f f eren t 
r ad ionucl ides . 

A b lock of the e a r th ' s  c r us t ,  gene r a l ly w i th a length much 
grea ter than i t s  width , tha t has dropped r e la t ive to the 
bloc k s  on e i ther s ide . 

Wa ter be low the land sur face , gener ally i n  a zone- o f  
satu r a t ion . 

A r a i l road car  that dumps i t s  load from the bot tom of the 
car . 



horst 

h a l f- l i fe 

hypocentral 
d i s tance 

i n  s i tu 

internal dose 

i sotopes 

l ac u s t r i an 

len t icular 

l icens ing 

l i neamen t 

l iquefact ion 

l iq u i d  l imit 

man-r em ( pe r son 
rem ) 

max imum c r ed i b le 
ear thquake 

micro 

m icros e i smic 

A b lock of the ear th ' s  crust upli fted a long faults r e l a t i v e  
to t h e  roc k s  o n  e i ther s i de . 

The t ime i t  takes for 5 0  percent of the quan t i ty of  a 
rad ionuc l i de to decay into its  daughter s .  

The d i s tance to an ear thquake focus from a g i ven 
poi n t .  

I n  the natu r a l  o r  or ig i nal  pos i t ion . 

The absorbed dose or dose comm i tment result ing from inhaled 
or ing e s ted r ad ioac t i v i ty .  

Nuc li des hav ing the same number o f  protons i n  the i r  nuc le i , 
but d i f fer ing in  the numbe r of neu trons : the chemical  
prope r t ies of  i sotope s of  a par t icular  elemen t  are a lmos t  
iden t ical . 

So i l  produced , or formed , in  a lake . 

Genera lly a late r a l ly d i scon t i nuous rock or soi l  un i t  or  bed . 

In th i s  r epor t ,  the proc e s s  by wh ich the NRC wi l l ,  a f ter  
the remed i a l  act ion s a r e  comple ted , approve the final  
d i spo s i t ion and controls over a d i sposal s i t e .  I t  w i l l  
inc lude a f ind ing that the s i te doe s not and w i l l  not 
con s t i tute a danger to the pub l ic h e a l th and safety . 

Any l ine on the g round or on an aer i a l  photog r aph , tha t 
i s  struc tu r a l ly con t r ol led . 

A change in  the phase of  a soi l  un i t  f r om a sol i d mas s  to 
a v i scous mas s  due to increases in  soi l  water po r e  pressur e .  

The min imum amount of  water which h a s  to be mixed w i t h  a 
sed iment or soi l so tha t , under s tandard cond i t ions of  test 
( A STM D 4 2 3 ) , the mate r ial  become s capable of  f low ing l i ke  
a l iquid . 

Un i t  o f  population exposure obtained by summing i n d i v idua l 
dose-equivalent value s for a l l  people in  the popu lat ion . 
Th us , the numbe r o f  man-r ems a t tr ibu ted to 1 per son exposed 
to 1 0 0  rems i s  equal to that attr ibu ted to 1 0 0  people each 
exposed to 1 rem . 

Th e ear thquake o f  the greatest mag n i tude tha t  i s  pre d i c ted 
to occur a long a known fault sy stem . 

A pre f ix mea n i ng one m i l l ionth ( x  1/1 , 0 0 0 , 0 0 0  or 1 0 -6 ) .  

Sei smic events of  very low Richter mag n i tude . 



m i l l i  

Mod i f ied 
Mer cal l i  
( s ca le ) 

n ormal faul t i ng 

n uc l eus 

nuclide 

o f f-s i te pr oper ty 

or d i nary me thod-o f
s l i ces analyses 

pass ive con trols 

permeab i l i ty 

per m i s s i b le dose 

per son- r em 

pico 

p icocur ie 

A pr e f ix mean ing one thousand th (x 1/ 10 0 0  or 10 -3 ) .  

A s tandard sca le for the eva l ua t ion of the local  i n tens i ty 
of  ear thqua kes based on obser ved phenomena such as the 
r esul t ing level of damage . No t  to be con fused w i th magni
tude , such as mea sured by the Richter scale , wh ich is a 
mea sure of  th e compa r a t ive s t r ength of ear thqua kes a t  th e i r  
sou rces . 

A fault  where the hang ing wa l l  moves downwar d  r e l a t ive to 
the footwal l .  

The pos i t ively charged center of an a tom . 

A k i nd of  a tom cha rac ter i zed by the const i tu t ion o f  i t s  
nucleus . It i s  spec i f ied by the numbe r of protons and the 
number of  neu trons in the nuc leus . 

( See v ic i n i ty prope r ty )  

A me thod to determine s lope s tab i l i ty where the slope s 
a r e  analyzed as a gr oup of  ver t i cal s l i ce s . The dr iv ing 
and r es i s t ing forces of each s l ice are calculated us ing 
bas ic  s t a t i c  equ i l ibr ium equa t i on s .  The factor of s a fety 
is determined as the r a t io of the r e s i s t ing for ces to the 
dr iv ing for ces . 

Those con trols wh ich inh i b i t  human contact w i th the waste 
and depend on a con t inu ing soc i al order . Examples include 
Feder a l  owner ship of  a d i sposal s i te , monumen ts on the s i te , 
r ecords w i th agencies , and phys ical bar r i ers (e . g . , r i prap , 
cover s ,  was te bur ial ) .  

The ease wi th wh ich l iqu ids or gases penetrate or pas s 
th r ough a sol id ma ter i a l . Te chn ically , i t  i s  the vol ume o f  
flu id that w i l l  flow through a u n i t  area under a un i t  
hydr a u l ic gradien t ,  measur ed i n  cent ime ter s per second or 
equ ivalent u n i ts . 

That dose of  ion i z i ng r ad i a t ion that  is con s i der ed accept
able by standards-sett ing bod ies such as the EPA . Also , 
th e dose of  r a d i a t ion that may be r ece ived by an indiv idual 
w i th i n  a spe c i f ied per iod w i th the expec t a t ion of  no s ub
s ta n t i a l ly harmful r esul t .  

Same a s  ma n-r em . 

A pr e f i x  me an ing one tr i l l ionth (x  1/ 1 , 0 0 0 , 0 0 0 , 0 0 0 , 0 0 0  or 
1 0-12 ) • 

A u n i t  of  r ad ioact i v i ty d e f i ned a s  0 . 0 3 7  d i s in teg r a t ion s 
per second . 



popu lat ion dose 
( expos u r e )  

pore water 
pressure 

po tent iometr ic 
s ur face 

probable max imum 
f lood 

probable max imum 
prec i p i tat ion 

p roton 

qua l i ty factor 
( QF)  

r ad ioac t i v i ty 
( r ad ioac t i ve 
decay) 

r ad io i sotope 

r ad ionuc l ide 

rad ium- 2 2 6  

r adon- 2 2 2  

r adon-daughter 
product 

The sum of i nd i v idual r ad i a t ion doses r ece ived by all o f  
those exposed to the source o f  i n teres t .  

Stress o r  pressure w i th i n  a s o i l  o r  rock mas s  due to the 
pressure of inter s t i t i a l  f l u i d . 

Tha t sur face r epresented by the static wa te r -level i n  we l l s  
tapp ing a satur ated geolog ic format ion o r  aqu i fer . 

The hypo the t ical  f lood ( peak d i scharge , vol ume , and hyd ro
graph shape ) that i s  cons idered to be the most severe 
reasonably pos s i ble , based on compr ehens ive hyd rome teo r 
o log ical appl icat ion of probable max imum prec ip i tat ion ( PMP ) 
and other hydrolog ic factors favor able for max imum f lood 
r uno f f  such as seque n t i a l  s torms and sno�me lt . 

The est imated depth for a g i ven d u r a t ion , d r a i nage area , and 
time of year for wh ich there is v i r t ually no r i s k  of 
exceedance . 

An electr ically pos i t ive elementary par t i cle found i n  the 
nucleus of  an atom .  A l so , the nucleus of a hyd rogen atom . 

Th e  pr i nc ipal mod i fy i ng factor by wh ich absor bed doses are  
mul t i p l ied to obtain dose equ ivalents for  radiat ion
protect ion purposes and th us expr ess the e f fect iveness of 
absorbed doses on a common scale for all k i nds of ion i z i ng 
r ad i at ion . Th e qua l i ty factor depends on the type and the 

energy of the r a d i a t ion be i ng cons ide red . 

A un i t  of measure for the absor bed dose of r ad i a t ion . It  
i s  equivalent to 100  ergs per  gram of  ma ter ial . 

Th e  prope r ty of  some nucl i des of  spon taneously emi t t i ng 
par t icles or gamma r ad iat ion or of spontaneous f i s s ion . 

A r ad ioac t i ve i sotope of a n  e l ement w i th wh ich i t  shares 
almost identical chemical proper t ies . 

A r ad ioac t ive nucl ide . 

A r ad ioac t ive daughter product of  u r an i um-2 3 8 .  Rad i um i s  
present i n  a l l  u r a n i um-bea r i ng or e S i i t  has a half-l i f e  of  
1620  years . 

Th e  gaseous r ad ioac t ive daughter product of  rad i um- 2 2 6 i i t  
has a half- l i fe o f  3 . 8  day s .  

One of several  shor t-l ived r ad ioac t i ve daughte r  p roduc ts o f  
radon- 2 2 2 .  A l l  a r e  so l id s .  



rem 

Richter mag n i tude 

roentgen 

s a fety f actor 

sands 

sec ular 
equ i l i br i um 

s e i sm ic i ty 

sei smogen ic 

sei smotec ton ic 

she a r  r e s i s tance 

shear str ess  

A u n i t  of dose equ ivalent equa l to the absor bed dose in rad s 
t ime s qua l i ty factor t ime s any other neces sary mod i fy i ng 
factor . It r epresents the quant ity of rad i a t ion that i s  
equivalent in  biolog ical damage to 1 rad o f  x-r ays . 

A measure of the total energy r e leased by an ear thquake . 

A unit of measure of ion i z i ng r ad i ation i n  a i r ; 1 roentgen 
in a i r  is approx imately equa l to 1 rad and 1 rem in ti ssue . 

A class i f icat ion of stab i l i ty based on the r a t io of 
r e s i s tant forces to d r i v ing for ces where a r a t i o  g r eater 
than 1 ind icates non-f a i l ure . 

In th i s  repor t ,  r e l a t i ve ly coar se-g r a ined waste produc ts o f  
u r an i um-ore proce s s i ng . 

The cond i t ion o f  a r ad ionucl ide decay cha i n  i n  wh ich the r a t e  
o f  decay of a n y  r ad ioac t i ve prod uct i s  j u st equa l t o  i t s  pro
duct ion from the previou s member of the cha in .  

Phenomena of ear th movements . 

S a id of a geolog i c  sett ing or s t r ucture wh ich has been o r  
could b e  the locus of s e i smic ac t i v i ty .  For example , a n  
act ive fault i s  considered the poten t i a l  se i smogenic sour ce 
for  future ear thquakes . 

Ad j ec t ive used to descr i be the r elat ionship between se i s
mic i ty and the geolog i c  s t r uc t u r a l  f a br ic of the e a r th . 

Res i s tance to d i splacement by a shear s t r es s . 

A stress  caus i ng or tend i ng to cause two adj acent parts 
of a solid to s l i de past one anothe r parallel to the 
plane of contact . 

s l imes I n  th i s  r epor t ,  f ine-g r a ined waste mater ials  from u r an i um
ore proce ss ing tha t a r e  mixed w i th sma l l  amounts of wa ter . 

South Cl ive s i te A s i te 3 m i l e s  sou th o f  a r a i l  po i n t  c a l led Cl ive on the 
eastern edge of the Great S a l t  Lake Deser t and abou t 85 road 
m i le s  we st of Salt La ke C i ty ,  U tah . I t  has been nominated 
by the State of Utah as a pos s ib l e  s i t e  for permanently 
d i s pos i ng of the r ad ioac t i ve mate r i a l  from the Vi tro s i te . 

Standard A test to determine the r el a t i ve va lues o f  so i l  dens ity 
pene t r a t ion tes t based on the number s of blows o f  a s tandard force 

nece ssary to dr ive a shaft a s tandard d i s tance into the 
s o i l s . 

sync l i ne A fold in the roc k  structu r e  that is concave upward . 



ta i l ings , 
u r a n i um-m i l l  

tectonics 

tectonic s tress 

thor i um- 2 3 0  

total over burden 
stress  

transm i s s i v i ty , 
hydraul ic 

u ncon f i ned 
aqu i fe r  

Un i f ied S o i l  
Clas s i f ication 
System 

u ranium- 2 3 8  

v i c i n ity 
proper ty 

Vi tro s i te 

water table 

wor k i ng level 
(WL )  

The wa stes rema i n ing a f ter  most o f  the u r a n i um h a s  been 
ex tracted f rom uran i um ore . 

S t udy of the deformat ion of the ma jor s t r uctura l fea t u r e s  
of the Ea r th ' s  c r us t  o r  broad s tructure of a reg ion . 

The for ce pe r un i t  area transm i t ted to s t rata dur ing 
s e i smic or ear thqua ke activ ity . 

A rad ioact i ve-daughter prod uct of uran ium-2 3 8 ; i t  has a 
h a l f-l i fe of 80 , 0 0 0  yea r s  and i s  the parent of r ad i um- 2 2 6 .  

The force per un i t  area caused by the we ight o f  the 
over ly i ng rock or so i l .  

A measure o f  the ab i l ity o f  a n  aqu i fer to transmi t wat e r  
equal t o  the produc t  of t h e  permeabi l i ty and the thi ckness 
of the aqu i fe r , expressed i n  gallons per day . 

An aqu i fe r  that i s  not con f ined by i mpermeable beds . Th e 
upper sur face i s  c alled the water table . 

Th e  generally accepted sys tem for the c lass i f icat ion o f  
so i l s  based on g r a i n  s i ze , s i ze d i str i bu t ion and 
pla s t i c i ty prope r t i e s  adopted by the U . S .  Ar my Co rps o f  
Eng i nee r s  and the Bureau of Reclama t ion . 

A natur ally occ u r r ing r ad i o i sotope w i th a h a l f-l i fe o f  4 . 5  
b i l l ion year s ;  i t  i s  the parent of uran ium- 23 4 ,  thor ium- 2 3 0 , 
r ad i um- 2 2 6 ,  r adon- 2 2 2 , and othe r s .  

A proper ty i n  the v i c i n i ty o f  the Vitro s i te wh ich i s  d e te r 
mined by the DOE , i n  cons ultat ion w i th the NRC , t o  b e  con
taminated w i th res idual r ad ioac t ive mate r i a l  d e r ived from the 
Vi tro s i te ,  and wh ich is determ ined by the DOE to r equ i r e  
r emed ial act ion . 

A s i te i n  South Salt La ke , Utah , conta i n ing r ad ioact ive 
res idues left from oper a t ions o f  the Vitro Chemical Co . 
plant , wh ich extracted u r a n i um from var ious ores for the 
U . S .  Atom i c  Energy Comm i s s ion . I t  has been d e s igna ted 
a s  r equ i r ing r emedial action und e r  UMTRCA . 

The potent iome t r i c  s u r face i n  an uncon f ined aqu i fe r . 

A mea s u r e  o f  r adon-daugh ter -produc t concentrat ions . 
Technically , i t  i s  any combinat ion o f  shor t-l ived r adon 
decay products i n  1 l i t e r  of a i r  that  will r es u l t  i n  the 
u l t imate emi s s ion o f  alpha par t ic le s  w i th a total energy 
of 1 3 0 , 0 0 0  MeV. 



wor k ing-level 
mon th (WLM) 

Exposure resul ting f rom inhalat ion of a i r  with a concen
trat ion of 1 WL of radon da ugh ters for 1 7 0  wor k i ng hour s .  
Cont inuous exposure o f  a member of the gene r a l  publ ic  to 
1 WL for one year results in approx imately 5 0  WLM of  
expos ur e ;  1 WLM i s  approx ima tely equal to 5 rem.  





AAR 
ADT 
AEC 
ANL 
ANS 
AQCR 

BAR 
B E I R  

BLM 
BOD 

CFR 
c f s  
CO 
CVWRF 

dBA 

OOE 
DOl 

EA 
EGR 
E I S  
EPA 

F&WS 
FBDU 
FEMA 
FR 

g 

g pm 

HC 
HEC 
HELP 
HEW 
HUD 

kWh 

1 
LASL 
Ldn 

ABBREVIATIONS AND ACRONYMS 

Amer ican Assoc i a t ion o f  Ra i lr oads 
Ave r age Da i ly Traf f ice ( t r ips)  
U . S .  Atom ic Energy Comm i s s ion 
Ar gonne Nat iona l Labo r a to r i e s  
Amer ican Nuc lear Soc i e ty 
A i r  Qual ity Con trol Reg io n  

Bas in  and Range 
Adv i sory Comm i t tee on the B i olog ical  E ffec t s  of  Ion i z i ng 
Rad i a t ion o f  the Nat iona l Academy of  Sc iences ( also the i r  r epor t )  
Bureau of  Land Management ,  U . S .  Depa r tmen t of  In ter ior 
B iolog ical oxygen demand 

Code of Federal Reg u l a t ions 
Cubic feet per second 
Ca r bon monox ide 
Ce n tral  Va l ley Wa ter Rec lamat ion Fac i l i ty ,  Salt  La ke  C i ty ,  UT 

Dec ibels on the A scale ; a logar i thmic al ly based un i t  of sound 
i n tens i ty we i gh ted to account for h uman audi tory r e sponses 
U . S .  Depar tment of Energy 
U . S .  Depa r tmen t  of  In ter ior 

Envi r onmental a s se s sment 
Exte rnal gamma r ad ia t ion 
Envi r onme n ta l  impac t statemen t 
U . S .  Envi ronmental Protec t ion Agency 

u . S .  F i sh and w i ld l i fe Service 
For d ,  Bacon and Dav i s  U tah Inc . 
Feder a l  Emergency Management Agency 
Federal  Reg ister  

Gr ams , a unit  o f  we igh t = 0 . 0 3 5  ounce ; a l so a measure o f  
accele r a t ion , 1 g = 3 2  feet per squar ed second 
g a l lons per minute 

Hydrocarbon 
Hydr olog ic Eng inee r i ng Ce nter 
Hydrolog ic Evaluat ion o f  Land f i l l  Per formanc e 
u . S .  Depar tment o f  He a l th , Educ at ion and Wel fa r e  
u . S .  Depar tment of  Hous ing a n d  U r ban Developmen t  

K i lowa t t  hour s 

L i te r ; a un i t  o f  volume = 1 . 0 5 7 qua r t s  
Lo s  Alamos Sc ient i f ic Laboratory 
Day-n igh t sound level , measured in  dec ibel s 



m 

t-K: E  
MeV 
mg 
mgd 

MI LDOS 

MMI 
MPC 
mR/hr 
MSRD 

NAAQS 
NEPA 
NOM 
N02 

NoX 

NPDES 
NRC 

03 

ORNL 

P 
Pb 
pCi/g 
pC i /l 
pH 

PERM 
PL 
Po 
PMF 
PMP 

RA 
MECO 
Ra- 2 2 6  
RAC 
ROC 
Rn- 2 2 2  

S and i a  
SCS 
SH&B 
SMSA 
S02 

TAC 
TDS 
Th 

Meter ; a un i t  of length = 3 . 2 8 fee t ;  a lso mi ll i , a pr e f i x  mean ing 
one- thous andth ( 1 0 - 3 ) 
Max imum Cr ed ible Ear thquake 
M i l l ion e lec tron volts 
Mi l l ig r ams ; a thous and th of a g r am 
M i l l ion g a l lons per day 

A compu ter code used to calculate both the spread of r a don and 
par t ic u l a tes in the a tmosphere and the consequent r ad i a t ion doses 
Mod i f ied Mer c a l l i  In tens i ty ;  a measure of ear thquake i n tens i ty 
Max imum permi ss ible concent r a t ion 
M i l l i roentgens per hour 
Mounta in States Research & Development Company , Tucson , Ar i zona 

Nat ional Amb ient A i r  Qua l i ty S tandards 
National Env ironmental Po l icy Act o f  1 9 6 9  ( P L  9 1-1 90 )  
Nat ional Oceanic and A tmospher ic Adm i n i s t r a t ion 
N i trogen d ioxide 
N i trogen ox ides 
Nat ional Po l lutant D i scharge E l imina t ion Sys tem 
U . S .  Nuclear Regula tory Agency 

O zone 
Oak Ridge Nat iona l Labor atory , Oak Ridge , Tennessee 

P ico , a p r e f i x  mean ing one- t r i l l ionth ( 1 0 -1 2 ) 
Lead 
Picocu r ie s  per g r am 
Picocur ies per l i te r  
A logar i thmic scale of hyd r ogen- ion concentrat ion , a n d  hence , an 
i nd icat ion of ac i d i ty or a l k a l in ity : pH = 7 i s  neut r a l ; pH less 
than 7 i s  ac id ic ; pH g r e a ter than 7 i s  a l k a l ine 
Pass ive envi ronmental r adon mon i tor 
Pub l ic Law 
Polon i um 
Probable max i mum flood 
Probable max imum prec ipitat ion 

Remed i a l  act ion 
Rog us and As soc iates Eng i neer ing Company 
Rad ium- 2 2 6  
Remed ial  Act ion Con t r actor 
Radon-daughter concen tr a t ion 
Radon-2 2 2  

Sand i a  Nat ional Labo r a tor ies , Albuquerque , New Mex ico 
U . S .  So i l  Conservat ion Service 
Sergent , Hansk ins & Bec kw i th 
S tandard Me tropol i ta n  S t a t i s t ical  Ar e a  
Sulfur  d iox ide 

Techn ical A s s i s t ance Con t r actor 
Total  d i s solved sol ids 
Thor ium 



TLDS 
TOC 
TSP 
TSS 
UBC 
U-2 3 4  
U - 2 3 5  
U-2 3 8  
U 308 

UMTRA 
UMTRCA 
USDA 
USGS 

V i tro 
VTSSC 

WL 
WLM 

Th ermo l uminescent dos ime te r s ;  a dev ice for mea sur ing r ad i a t ion 
Total organic car bon 
To ta l suspended pa r t ic u la tes 
Total suspended sol ids  
Un i form Bu i l d ing Code 
Ur an ium-2 3 4  
Ur an ium- 2 3 5  
Uran ium- 2 3 8  
Ur an ium ox ide , a l so cal led yel lowcake 
Uranium Mill  Ta i l ings Reme d i a l  Ac t ion Proj ec t  
Ur an ium M i l l  Ta i l i ngs Rad i a t ion Con trol Ac t o f  1 9 7 8  ( PL 9 5- 6 0 4 )  
U . S .  Depa r tmen t  o f  Agr iculture 
U . S .  Ge olog i cal Su rvey 

V i tro Chemical Company , Sou th Salt Lake , Utah 
Vi tro Ta i l ings Si te Se lec t ion Commi t tee ; a commi t tee appo i n ted by 
the Gover nor of Utah in 1 9 8 0  

Wor k ing level (a mea s u r e  of r adon-d a ughter-product concen t r a t ion ) 
Wor k ing- level mon th ( exposur e to 1 WL for 1 7 0  hour s )  

Mean ( aver age va l ue o f  the var iable ) 

Micr o ;  a p r e f i x  meaning one-m i l l ion th ( 10- 6 ) 
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