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1.0 INTRODUCTION

.

This paper summarizes the impacts associated with remedial action at the
Grand Junction tailings site and associated vicinity properties. Tnis summary
is intended to be used along with the engineering design summary (previously pro-
vided) to familierize representatives of the cooperating agencies with the envi-
ronmental issues associated with the various remedial action alternatives. A

meeting will be held between DOE and the cooperating agencies in Denver,
Colorado on July 22, 1985 to discuss the issues of greatest concern.

Table 1.1 is a summary of the impacts on all components of the environment.
Section 2.0 is a discussion of the major impacts of each alternative.

All of the alternatives, except no action, include remedial action at the
vicinity properties. Tne impacts of remedial action at 3465 vicinity properties
are identified in Table 1.1. These impacts must be adder' to the impacts from re-
medial action of the tailings pile to obtain an understanding of tne project's
total impacts.

The impacts identified are based on conservative assumptions and impact as-
sessment procedures and thereby represent a realistic upper limit on the sever-
ity of the impacts that may occur. The actual impacts that will occur will
probably be less severe tnan those identified in this summary.

- _ - - _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ - _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - _ _ _ _ _ _ - _-__-__ - _ - ___ _ _- ___--_-
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Taute 1.1 Nunenary ut impaatg

_ _ . _ _ - - . - - _ . _ _ _ - - . - . . - - . _ - - . - ~ - . _ _ . . . . . _. -.

Alternat ive 3 Alternat6ve 4 Alternative 5 Alternative 6
Alternative 7 Dispe al at Cheney Dnposal at f heney Despusal at Two Desposal at Tot. Vic inity Properties *

Eme n runinen t al Alternative I stabil6sation at pewrvoir with t rut h anservoir eit h train. Pued =tth trud Road en th train. f'or all action alternatives
component ma ac t ion Grand Junct son t r an spor t truck transport transport truth transport ( Alternatives 2 through 6)

_ _.. _ ____ __..... _.___._-.______ _ _ _ - _ . _ _ _ _ . . . . _ . - - - - _ _ . - . _ . . . . _ - . . _ . . _ . - _ _ . -- - - . _ _ _ _ _ . _ _ _ . . . _ _ _ . -

Co ieJ e al Ac t ion tune 0.178 cancer fatall. O.?u9 c ent er fatali. O.19? Cancer f at ali. O.20$ cancer fatalities. 0. 2U 4 C * c er f at all. 0.136 cav er fatal 6t6esm

mar k er Heal t h ties. 0.1 equip- tras. u.u9 equipment ties, u.I equissitent ti.u9 equipment use ties. 0.1 equipment 0.46 equiinnent use injuries,
ment use injuries, use injur ies, use injur ies, in j ur ies , use 6njuries.

- . . - - . ____ _ _ _ _ _ __ __ . . . - . . . _ . . . - . _ _ _ _ . . . - _- - . _ . - - ._ - __.__-.__ ____._--._ --.......___... __

Public Healtti" 3.89 cower f at e. 0.7ul cancer fatal- 0.51M c amer fata. 0.641 c an. cr f at e. D.ts/ canter fatal 6 ties u,6/9 cancer

latics in 10 s t 6es in 10 years litics in 10 years lities in 10 y-ars in 1u yens and 7.4n fatalities in 10
years and 3ts9 and 16.6 cancer and 1.61 c ent er and 1.69 c an(er c anc er f at alit tes in years and 2.48
c ancer fatalities fatalities in 1000 f at alities in 1000 fatal 6 ties in 1000 10fMi years. c ancer fatallites
oc 2000 years. year s, y=ars. ya ar s . to 1000 years.

... -_ _ .- __ _ _ _ _ _ _ _ . - . . _ _ _ _ . _ . _ _ - . . . ._ _ . . . , . . . . _ . . . . . . . _ _ _ . . . _ _ . _ . , _ - . _ _ _ _ _ . . _ _ _

Dr.eral sesourtes es* Consumption of 549,500 Conwmption of ?)6.D)0 5sne as Alternative Conwmpt ion of 227,400 See as alternative Conwmption of 363.825 cuhtc
cutisc yards of cubic yar is of 3. rubic yards of burrow 3. yards of tmarow material
horrow material th>v row mater ial mater tal (gravel, ( gr av e l , rot.t ) .,

(gravel, rock ). (gravel, rud t. roth).

._ - ____ . . _ _ . _ _ _ _ _ . _ - . _ _ _ _ .... _ __. _ . ___ _ _ - _. - _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ . _ . _ - _ . . . . _ _

Soilg Continuous'y in. Permanent leu of 93 Perm anent 10% of tiu $sne as Alternative 'asne* as Alternat iva 3. S pie as Alternative Removal and replarenent of
creaste; area of ac res of soils. Re- s res of wels. Re- 3. 3. fhe acres of soils.
- .seinated soils cl amation of 21 at res clemat 6on of !!4 acres
dae ta used and of W els, of got ts,

mater erosion.

_ . . . _ . . ._ _ _ _ _ ____ ___ _ _ _ . . _ . - _ _ _ _ _ . _ , _- _ . _ _ _ _ _ ._. - - . . . . _ . . . _ - - , _ _ . - - - . _ . _ . . . - -

tia'ee R w sces Cont inurd c ont rain- Gr sivel cleansing of Nu discernable empact %sne as Alternative 91 4 impu t on ground water Sane as Alternative sia impac t on grounti
4 ation of unused, unused br ac k ish at the (he ney Reser voir 3. resources at tne f aa Road 3. water quality,

brad esh alluvlum alluvium ground mater, site, uranium eoneent. site, spranium c omentra.
gruvad e,ter en .iranium rom entrat ions rat ions would st ab 6 lise tions w+414 stehtitie at,

the namnediate m%)J St abil tre above at hed grounJ levels in bac kground levals in luu
vac enity if the badground levels in lieu yaars at the Grano yrirs at the Gr and Junc t ion
4tione p.le. Illu y*ars. Junetion site, u te.

,

- _ _ _ _ . , , _ _._ .. _ . - _ - . . .
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Table 1.1 Swanary of 1.npacts (Cont inued)

Alternattre } Alt ernet tre 4 Alt.rnative $ Alternatlee 6
Alternat 6ee ? Desposal at Cheney Disposal at Cheney n ngm al at Twei Disposal at Two V ic 6n t t y Properties *

t ev irurunestal Alternative 1 5tabeltration at R eser vo ir with truck Reservoir alt h tr ain. RoaJ with tru(k Road w6 th train. For all ac tion alternet tves

comewicet to action Grand Jection transport t rut h t r an spor t transport t r ud k tr anspor t ( Alternetives 2 through 6)

_ _ _ _ . . . _ . . _ _ _ _ . _ _ _ _ . . . _ _ _ _ _ _ _ . . . _ _ . . . . , . . . _ _ . . . _ . . _ _ _ . . - _ _ _ _ . . _

,(ultaral/Mtstoric hane mone None Nec mone mee Nec

Resour Ces

Aesthetic Resources tee Stabilised pile would Stabilised pile would %sne as Alternative Stabillied pile wuuld Saw as Alternettve None

tr 55 to 71 feet atHive te h f eet above the 3. he h feet above tne 5, Properties would be reclaimed

the surrounding ter. surrounding terrain surrounding terrain to nearly their pre-remedial
rain - wtsual annoy. and would conf orm and would conf orm with actton (ondition.
ence to many persons. with the surroundtag the surrounding terrata,

terratn.

Rotse hee Dayt tee annoyance to Dayt tue annoyance to Daytime annoyante to Dayt tee annoyance to Daytime annoyance $ hurt-term d4yt ime annoyance

residents near the residents near the residents near the restJents near the to residents near to property owner and

Grand Junct 6cn 56 te. Grand Jwic tion site and Grand Junct eun si te Grend Junction site the Grand Ject 6on adjacent residents,

along tra% port ation an d a t un i t ew at er . and along the trans. site and at Mack.
Toute, portation route.

_ . . . _ . . . _ _ _ . . _ . _ . _ , . . , _ _ _ . . _ _ - _ . . . . . . . _ _ . . . . . _ . - - . . . _ _ . . _ _ _ _ _ _ _ . . _ . _ _ _ _ _ _ _ _ .
- _ _ _ _ . . . .

Led use Continued restricted Permanent restrt(ted Permanent restricted isne as Alternative Permanent restricted Sane as Alternat6ve None

use of !!4 acres use of 91 acres at use of 80 acres at 1. use of 80 acres at 5.
at the Grand t he Grand Jus t ion the Cnener Reservoir two Road site. Release
Junc t 6on se ta and site and adjacent s6te. Release of of !!4 acres at the

efjacent state state repository, 114 acres at the Grand Ject 6on site
respos t tor y . Release of ?! acres Grand Ject ton s6te f or other uses.

for other uses, for other uses.

. . . . . - . . - . . . . . _ _ . . _ - . . _ - . . _ . . _ . _ _ . . . . ... - _. . _. .. .- - - . - . . . . ... _ ... . - . . . . - . . _. --__. .

Populatina m Jne Increase in population lacrease in populat6on In< rease in popul a- Increase in populat6an increase in popula. Increase to populat6on of

of 295 persons in Grand of 122 persons en tton of IM perstms of 3% persons 6n Grand tion of 361 persons W O persons in Grand

Grand Junction and 501 Grand Junct ton and $60 in Grand Janc t son Junc t son and 5% persons in Grand Jett ion Junct eon and 957 persons

persong in Nga pergong in bsa (mnly and 5% pergans in in Mma County during and W8 persons In in bsa Count y d#ing

County during mas teum dur ing mea nium g 6 te stesa Count y during mae lmum site ac t ie n ties, una Cuunt y during maatsum site ac t iv t t les .

stte actiVktles. at t 8 4 i t teh meetaum s3(* magingum g(ttett(eg,

ac t se t t les.
~ ~ ' ~ ~ ~ ~ ~ * ~ ~ ~

.._ -.. ._ . . . _ _ . _ _ _ __ - _ . . . _ _

~ ' ~ ~ ~ ~ ' ' ~ ' ~ ' ~ ~ ~ -
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Table 1.8 %nsav y of impac t s (Cont enwed)

- . . _ . _ _ - - . - , - . . , . . - -- .. . - . . - --- . . - . . . - . . . - . _ . . - - . . . . - - - - - - . _ . - - - . - - - . . . - - - - . . . - - ..- _.

a 4 Alternative 5 Alternative 6Alternative i Alternatte
Alternative ? Disposal at (n-n y D hpotal at Cheacy D bposal at iso a nu s al at Te> Wictatty Properties'

f as trormaeetal Alternative 1 Stab t ' esat ion at Resce voir wit h trut h Resereotr eith train. Ituad w i t h t rut h pai.e with t r ain. For all ac tion af ternattves .
ampament to ac tion Gry:d Jection t r anspor t t ru k t r4% pear t t r e6por t tre transport ( Alternatives ? through 6)

t:atec Cun wmption m ec 66,C mi t t son 72.54ts million 13.1u5 million 69.174 million gallons. 6L 04 es3Ilon ll.985 million gallons,

ga1 Ions, gailans. 941 Ions. ga I i ans *

Air yealit y (mon- mee Masiease 24. hour Maa tahme 74.huur t.on.
-

Saw ss 41ternat s e Manimum 24 hour r un. $ sie 4. Alternative Very small temporary

Reinologicall contentration of teatration et sus. 3. (entratton of susp*~J. 3. Increase 1 in suspended

. suspended partitu- P- nded put u ulates ed particulates of 331 particulates,

lates of 423 etcro. . uf 445 e st rugr ees per enrocyans per cubic

gr ees per c ubic me ter . . orbu met +r. F .( e**, meter. I acceds F ed-r el
f ueeds Federal and Fwal and state and state standerdi,
state st andards, st and ar ds .

-_..-_.-_.. .. -. _ . . . _ - _ _ _ - .- . . . - , . - - . . . _ _ -__. . . . - - , - - . - - - . . _ - - . . _ - . . . . _ _ _ . . . - _ . - - . . -

Us)J16fe see Peroanent lou of 9) Perm anen t lou of HU Smee as AIterneteve 3. Permanent loss of 60 Lear as Alternattav Temporary disturbance of

Eres of disturtWJ avres of o,meon shreb ecres of Conoun S. . of urbsn wildi tf e,

grauland habitat, and gr aal aa# hM tat. tr anl and ha';t t at.

-. - _ .-- -. - --- -- - - - _ - - - - . . - - - - - - . - . . . - - - - -. . _ - - - - - - - --.- . --.- --- ~ ._. .- . - . . ..

vegetation mee Permanent loss of 93 Permanent less of tl0 Same as Alternat ite 3. Pevasn*nt lo'n of 80 Same as Alternative mone

' acres of disturted ac res of conomin shv ebs acres of tegnon grass. 5.
gr aul ands . anJ grasst ends. l an ds .

. - _ . _ . . - . . . _ . _ _ _ . . _ . . _ . _ _ _ . - . . . . _ _ . . . - . _ . _. _. - , . . . .. , - _ . _ . _ _ _ . _ _ _ _ . . . . _ - - - . . . . .

M as Alternative 4#eIm eatened and
'8

inJangered Species mone msne mee S eur- as Alternat ive 3. N ine J

~ - - - _. -- . _ . . - . . . . .. -

- . . . . . ~ . . . .- - , - - . .:

Art ba elogh al morse 4 pie D utus t'a We of f aur Sasa, a s A l t er n a t ive 3. 4 Ac Saw is Alternattue NW

#ewurces sites potent 6 ally 5.
ci ngible f or the 4WP. ,

Deta.allertvon and
anal p a s woul.3 te

- 50#dM (*J.
"

-. -. . .-. - . . . - ~ - . - . .
_ . _ . _ _ . . _ _ _- .
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Table !.! tac ery ut imp ac t s (Cunc l uded )
.

Alternative 3 Alternative 4 Alternative 5 Alternative 6
| Alternative 2 Disposal at Cheney Disposal at t.heney Disposal at Two D nposal at Two vic inity Properties *,
:Environmestal Alternative ! Staot t eist 6on at Reservoir with truc k Reservoir with train- RM with truck R wi with train. For all action alternatives

component to a tion Grand Junction transpoet tru(k transport transport truck transport ( Alternatives 2 through 6)

|

_ _ - _ _ _ _ _ _ _ . _ - ~ . - - . .._._.- -.. -- - - . - . . . . . _ _ . _ _ . . _ . _ _ . . ~ . .. . . _

Itaq)lemest Mone Average direct co- Average direct em. Aver age di rec t em. Aver age dirert em. Average direct em. Average direct employment
ployment of 125 playment of 128 ployment of 11/ ployment of 127 ployment of 118 of 495 persons for 27

persons for 33 months, pee sons f or 14 persuns f or 34 months. persons for 34 manths. persons for 34 months. Masimum direct
Mam omum direct maaths. Mas imum Mae tsum direct em- Mas ta se direct months. Max imum enployment of 815 persons,
employment of 185 direct employment ployment of 127 employment of 147 direct employment
persons, of 146 persons. persons, persons, of 136 persons,

. . _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ - _ _ . . . _ _ . _ . - - - _ _ .__._____... __ _ _.__ _ _ _ - _ . . . _ _

!$ocial Serst(es tone The Grand Junc tion Sane as Alternative %ame as Alternative Same as Alternative 2. Sane as Alternative Same as Alternative
I and Mesa County school. 2, 2. 2. 2.

sewer , water, pm er,
fire, and police f acili-
ties are adequate to
etcemenodate the
increased population. ___

. _ . _ _ _ _ . _ _ _ _ _ _ _ . . _ _ _ - _ . . _ _ _ _ _ . _ - _ . - . __

; Transportation N Jne Masimum of 45 percent Man imum of 32 percent Manimum of 11 percent Mantmum of 64 percent percent increase frum vernous locations
tetwork s increase in traffic increase in traffic un increase in treftsc increase in traffic in traf fic on U.S. in Mesa County - no

on 0 Road dar ing U.S. Mignway 50 during on U.S. Highway 50 on U.S. Hig%way 6 & $P Highway 6 and 50 discernable impacts,

maaimum site activi- manimum site act iv ities. dur6ag masteum site during site activities. dur ing eas ieve
ties. Some congestion. $dne c ongest ion . ac t iv i t ies . Tume congestion, site ac tiv ities.

1
-

! Traf f tc Accidents tone 3.00 injuries 6.85 injuries 4.14 taj ur ies 11.58 injur ies 6.6 3 injuries 2.85 injuries

0.08 f at alities 0.19 f at al etics 0.!! fatalettes 0.32 f atalities 0.11 fatalit6es 0.0s fatalities

! Energy Resources 4 7ie Consseption of 3.247 Consumption et 4.943 Consumption of 5.147 Cons.snption of 5.137 [' ,14u9 *#
, ,

million gallons of million gallons of million gallons of million gallons of fe l
gallons of fuel fuel and 0 007 million

f uel -and 1.76S million fuel and 1.323 million f uel and 1. 3/3 million and I.h5 million km. and 1.h5 million kwh of electricity'
hwh of electricity. kw4 of elec tr ic it y. kwh of electr ic it y. of electric ity,

keh of electricity

: Costs hane 165.18 million li6.D1 million 133.17 million 171.48 million 11u6.69 million 199.36 million
. . . - . - . . . . _ . . .._. . - . - .. _. -. - - . . _ . . . . - - _ . _ . _ _ . _ _ - . . . _ . _ _ . - . . - . -

the vic entty proper ties; tapatts lasted f or tw wit.tnity properties must be added to the ight s' Alternatives I titrough 6 include remedial A t t on at
of esat alternat ive to ident if y tw Wa( t s of the cet tre proje< t .

popu l at t o36 w+4 Id c au'.e a gr e a t er tM re a'.** In heal t h W a( t s I Of no arIsu8i and gt gb)|if at ign at f he Gr an'j
Assumes a co8tst anI POPWIat1Da. lesrease s *s
Junction site taae tur t ne otmar alternatives.

I
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2.0 MAJOR IMPACTS

The major impacts associated with each of the remedial action alternatives
are identified in Table 2.1 and are discussed in this section.

Radiation Health Impacts

There are five principal environmental pathways by which individuals could
be exposed to radioactivity during and af ter remedial action. There are: 1) in-
halation of radon and radon daughters, 2) exposure to direct gamma radiation
from the tailings pile, 3) inhalation or ingestion of windblown radioactive
particulates, 4) ingestion of contaminated foods produced in areas contaninated
by tailings, and 5) ingestion of ground or surface water contaminated by radioac-
tive materials. For the calculation of health ef fects, the first four pathways
mentioned above are considered. Exposures via the ground or surf ace water path-
ways are not considered because the water sources used for human consumption do
not show evidence of contamination.

Exposure to radon daughters were calculated for two separate population cat-
egories: 1) those persons living one to 80 kilometers from the site boundaries
and 2) those persons living within one kilometer of the site boundaries. Tne
MILDOS computer code was used to estimate radon daughter exposures for case (1)
above. The Gaussion sector-average dispersion model modified to predict radon
concentrations close to an area source was used to estimate radon concentrations
at 0.5 kilometer from the sites in the quadrant to which the winds blow the ma-
jority of the time. It was assumed that the entire population living within one
kilometer of the site boundaries was exposed to this concentration. This popula-
tion was assumed to spend six hours a day outdoors and 18 hours a day indoors.
Radon daughter equilibrium was assumed to be 25 pergent outdoors and 50 percent
indoors. A lung cancer risk estimate of 300 x 10' lung cancer deatn per per-
son-rem was applied for all population groups.

Direct gamma radiation from the tailings pile was assumed to affect all per-
sons living witnin one kilometer of the site boundaries. An exposure rate of 5
microR/hr above background was applied for the no action alternative. To ac-
count for expected increases in exposure rate while the pile is excavated and
mounded during the action alternatives, the above-background gamma exposure rate
was assumed to double.

Inhalation and ingestion exposure from radioactive particulates were pre-
dicted entirely by the MILOOS Code. Particulate inhalation exposures to the pop-
ulation within one kilometer of the sites were shown to be negligible when
compared to radon daughter inhalation and gamma exposure.

A summary of the estimated excess health effects is shown in Table 1.1.
The relatively high number of cancer f atalities is due to the large population
exposed, an increase in the lung cancer risk estimator, and conservative assump-
tions applied for the population living within one kilometer of the site
boundaries.

-6-
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Table 2.1 Major impacts
!

i;.

Stabilization on the Grand Junction Site i
!

| o Loss of 93 acres of potentially valuable land at the Grand Junction site.
l
' o Exceedence of Federal and State air quality standards for particulates.
i

| o Permanent visual annoyance to many residents. !

:

fo Annoyance to residents near the site due to noise from construction,

activities.,

!.
I o Increase in traffic volumes (with some congestion) on D Road. |

;
.

'
1

; Stabilization at the Cheney Reservoir Site with Truck Transport

o Major increase in traffic volumes (with some congestion) on U.S. Highway
- 50 D Road, 32 Road and on city streets around the tailings pile,

o Exceedence of Federal and State air quality standards for particulates.

o Annoyance to residents near the Grand Junction site due to noise from con-,

j struction activities. [
t
4

} Stabilization at the Cheney Reservoir Site with Train and Truck Transport
!

| This alternative would nave the same major impacts as stabilization at the
! Cheney Reservoir site with truck transport with the following exceptions:
i

i o Major increase in traffic would occur only between Whitewater and the
j Cneney Reservoir site,
i

o Annoyance to residents in Whitewater due to noise from construction activ-
ities would occur.

I
!

j o The costs of remedial action would be relatively high. '

! |
i i
! Stabilization at the Two Road Site with Truck Transport '

i !

| o Major increase in traffic volumes (with some congestion) on Interstate 70, |
U.S. Highway 6 and 50 and on city streets around the tailings pile. i

|

0 Exceedence of Federal and State air quality standards for particulates. !

o Annoyance to residents near the Grand Junction site due to noise from con- !

struction activities,;

i
I

j -7-
!

!
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Table 2.1 Major impacts

.

_ _ _ .

Stabilization at the Two Road Site with Train and Truck Transport

This alternative would have the same major impacts as stabilization it the Two
Road site with truck transport with the following exceptions:

o Major increases in traf fic would occur only between Mack and tne Two Road
site.

o The costs of remedial action would be relatively high.

Remedial Action at Vicinity Properties

o Increased population it. Grand Junction and Mesa County,

o Annoyance of adjacent residents due to noise from construction activities.

,

-8-
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Land Use

Stabilization at the Grand Junction site would permanently preclude the use*

of 93 acres from any other uses. The Grand Junction site is zoned for recre-
ational uses associated with the adjacent Colorado River. Tne site also has a
high value as land for industrial development although this use would not be con-
sistent with existing land use plans. Twenty-one acres of the existing 114 acre
site would be released for uses consistent with local land use plans.

Stabilization at the Two Road site (80 acres restricted use) would preclude
use of the site by the U.S. Bureau of Recl amation for the Glenwood-Dotsero
desalinization project . This project has not been funded by the U.S. Congress
nor approved by the State of Colorado and may not be a viable project even if
the Two Road site is not selected for disposal of the Grand Junction tailings.

If either tne Cheney Reservoir or Two Road site are selected, the DOE would
work with local officials to incorporate cost-effective measures into tne
reclamation of the Grand Junction site which are consistent with the long-term
land use plans for the site.

Air Quality

The Industrial Source Complex Short-term (ISCST) dispersion model was used
to estimate suspended particulate concentrations for each of the alternatives.
Federal and state air quality standards for suspended particulate concentrations
(TSP) would be exceeded by all of the action alternatives. These standards
would be exceeded at the Grand Junction site, the disposal site and along the
transportation route for each alternative. The maximum 24-hour concentrations
would range from 331 to 445 micrograms per cubic meter. Tne Federal primary 24
hour TSP standard is 260 micrograms per cubic meter. Annual TSP concentrations
would be substantially less than the maximum 24-nour concentrations but the pri-
mary Federal annual standard (75 micrograms per cubic meter) may be exceeded. It
shoJld be noted that tne maximum 24-hour concentrations are based on very conser-
vative assumptions such as maximum site activity and worst-case atmospheric con-
ditions. Therefore, the maximum 24-hour concentration observed during remedial
action should not be as high as those projected above and the average 24-hour
concentration would be considerably less than the concentrations discussed
above.

The concentrations of all gaseous pollutants would be within all Federal
and state standards.

Noise

Residents near the Grand Junction site, borrow sites, the vicinity proper-
ties and along the transportation routes would be annoyed by the remedial action
activities.

A noise prediction model was used to estimate the maximum A-weighted equiv-
alent sound level (LTHS) noise-level modelemitted during construction at the tailings, disposal,is conservative (i.e. the noise leveland borrow sites.
that it predicts are higher than would be realized) as no attenuation for air ab-
sorption, berms, or foliage is considered in the model.

-9-
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All alternatives except no action would involue excavation as the Grand

Junction site. The maximum potential equivalent sound level at the Grand
Junction site for the stabilization on site alternative would be approximately .

.
.

i 95 decibels at a location 100 feet from the center of activity. This would re- !

. sult in maximum outdoor noise levels of approximately 75 and 73 decibels at tne
' closest residential areas to the west and southwest of the site, respectively. ,

I These residential areas are at distances of approximately 1400 and 1500 feet, re-
spectively. These potential noise levels would occur only during daytime hours t

j and represent a worst-case situation in equipment utilization; average daytime
noise levels through the duration of the project would probably be up to three j'

decibels less. |
!- |

| The alternatives involving tailings disposal at either the Cheney Reservoir t

: or Two Road sites would result in noise levels about three to four decibels low- ;
'

er at the Grand Junction site. However, under any of the alternatives except
,

the no action alternative, daytime noise levels for nearby residents would be el- '

,

g evated more than 10 decioels above existing noise levels.

! The noise levels associated with tailings disposal at the Cheney Reservoir
- and Two Road sites would be almost as great as for excavation and disposal at
) the Grand Junction site, however, the nearest residences that could be affected
' are about 1.5 miles away from the Cheney Reservoir site and three miles away
i from the Two Road site. Noise levels from the disposal sites would probably be
i in the 50 to 55 decibel range at these nearest residences, even under worst-case
r conditions.

1 3

Most remedial action activities for vicinity properties would involve hand<

; held tools and the occasional use of small front-end loaders, backhoes and dump
i trucks. The noise levels associated with these activities would be similar to
! small-scale street repair work that is common in residential areas. Typical day-
| time equivalent noise levels associated with these activities are expected to be

in the 79 to 81 decibel range at a distance of 100 feet. Remedial action at
; some of the larger and more complex vicinity properties may involve larger equip-

ment such as dozers, scrapers and large front-end loaders and trucks. The noise'

levels associated with these activities are expected to be in the 87 to 89 deci-
bel range at 100 feet. All vicinity property remedial action would occur during'

normal working hours and would last an average of one month per property. '

,

|
'

j The maximum equivalent noise levels associated with equipment activities at
j the 32 and C-1/2 borrow site and at the Unaweep site (for stabilization on site
; alternative), and at the Fruita site (for both of the Two Road disposal alterna- |
| tives) would be approximately 91, 89, and 87 decibels, respectively 100 feet
| away from the centers of activity. Tne nearest residence to the 32 and C-1/2
; site would be subjected to daytimo noise levels up to 63 decibels. The nearest

residence to the Fruita site would be subjected to daytime noise' levels up to ap-!'
proximately .66 decibels. Daytime noise levels at the residences near these bor-
row sites would be elevated by about 20 decibels. Noise impacts at the Unaweep

j site and borrow sites would be minor because of- the isolation of the site from
j sensitive receptors,
j

; Trucks traveling the haul routes would cause noise of approximately 79 deci-
; bels at 200 feet. For the stabilization on site alternative, high levels of
| truck activity on D Road may cause substantial annoyance to nearby residential
; areas. For the Cheney Reservoir truck alternative, 0-Road would receive substan-
j tially lower use but some areas along U.S. Highway 50 southeast of Grand

i

J

|
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Junction may be adversely affected. The Two Road truch alternative would in-
volve high levels of truck activity and disturbance in the downtown area of
Grand Junction and along some parts of U.S. 50 northwest of Grand Junction. ;-

;

The rail transport alternatives would result in much lower noise enissions
in Grand Junction and in the affected corridors since the trains would only trav- t

el these corridors twice a day. However, unloading operations in Whitewater or
j Mack and increased truck activities would result in substantially increased
; noise levels in Whitewater and the corridor southeast of Whitewater for the
: Cheney train and truck alternative, and in Mack and the corridor northwest of
! Mack for the Two Road train and truck alternative.
!

!

Scenic Resources

Stabilization on the Grand Junction site would require tne construction of'

a stabilized pile extending 55 above the terrain on the north side of the pile
and 71 feet above the terrain on the east and west sides of tne pile. Tne stabi-
lized pile would be visible from many locations in the city of Grand Junction

i and from the housing development on the south side of the Colorado River direct-
ly across from the Grand Junction site. The pile would be considered a visual
annoyance by many people.,

1

l A stabilized pile at either the Cheney Reservoir or Two Road site would be
35 feet above the surrounding terrain and would generally confonn to the sur.

} rounding terrain.
I

Population

j For stabilization on the Grand Junction site, the inmigrant project workers i

and inmigrants searching for _ work related to the remedial action would create'

| population increases. The peak population increases in Mesa County and Grand
Junction would be 501 and 295 persons, respectively. These impacts would result,

; in a six percent increase in the total population of both Mesa County and the
Grand Junction area.

{ For the Cheney Reservoir-truck transport alternative, the countywide popula-
tion increase caused by inmigrant project workers and inmigrants searching for
remedial action related work would reach a peak of 560 persons in 1989. The es-
timated population increase in Grand Junction would reach a peak of 322 persons
in 1989, or seven percent of the Grand Junction area population.

For the Cheney Reservoir-train-truck alternative, the countywide population
increase caused by inmigrant project workers and inmigrants searching for remedi-
al action related work would reach a peak of 555 persons in 1989. This peak
would represent a six percent increase in the county population. -The estimated
population increase in the Grand Junction area would reach a peak of 329 persons
in 1989, or seven percent of the Grand Junction area population.'

;

! For the Cheney Reservoir train-truck alternative, the countywide population
| increase caused by _inmigrant project workers and inmigrants searching for remedi-
'

al action related work would reach a peak of 555 persons in 1989. This peak
j would represent a six percent increase in the county population. The estimated

population increase in the Grand Junction area would reach a peak of 329 persons
' in 1989, or seven percent of the Grand Junction area population.
;

; -11-
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l For the Ttso Road truck alternative, the population increase caused by
inmigrant project workers and inmigrants searching for remedial action related
work would reach a peak of 596 persons in 1989. This peak would represent a sev--

'i 'en percent increase in the county population. The estimated population increase
in the Grand Junction area would reach a peak of 355 persons in 1989, or seven;

percent of the Grand Junction area population.

For the Two Road train-truck alternative, the countywide population in-
crease caused by inmigrant project workers and inmigrants searching for remedial
action related work would reach a peak of 608 persons in 1989. The estimated
population increase in the Grand Junction area would reach a peak of 362 persons
in 1989, or seven percent of the Grand Junction area population.

For remedial action at vicinity properties, the countywide population in-
crease caused by inmigrant project workers and inmigrants searching for remedial
action related work would reach a peak of 957 persons in 1988. The estimated

i population increase in the Grand Junction area would reach a peak of 669 persons
: in 1988.

1

Transportation

The stabilization on-site alternative would involve an average of 154 round
trips daily (peak of 247) for trucks carrying borrow materials from the 32, and
C-1/2 borrow site to the Grand Junction processing site. This represents a per-

j centage increase in average daily traffic along the route ranging-from four per-
cent to 28 percent.

' Disposal of tailings at Cheney Reservoir under the truck alternative would'
,

involve 209 round trips daily under both average and peak conditions. Thus,

{ U.S. Highway 50 between 32 Road and the turn-off for the Cheney Reservoir site,
being used for both initial and return trucks trips, would be travelled 418;

times daily. The remainder of the route, being traveled only once each round
trip, would be travelled 20 times daily. The percentage increases in daily traf-
fic volumes along the route under average and peak conditions would range from
one percent on ' U.S. Highway 50 between Unaweep Avenue and Noland Avenue to 32

.

j percent on Struthers Avenue between Seventh Street and the processing .1te.

i Under both average and peak conditions, disposal of the tailings at Cheney
; Reservoir (train-truck transport) would involve 209 one-way trips daily for

trucks between Whitewater and the turnoff to the Cheney Reservoir site.,

Trucking of borrow materials from the Cheney Reservoir site to the Grand.

Junction site would involve 34 round trips daily under both average and peak con-
i ditions. Thus, the maximum increases in traffic on U.S. Highway 50 would be 418

vehicles per day, while the maximum increase in traf fic on affected streets in'

Grand Junction would be 68 vehicles per day. Under average and peak conditions,
the percentage increase in daily traffic volume would range from less than one t

,

percent on U.S. Highway 50 between 4th and Unaweep Avenue to 10 percent on
Struthers Avenue between Seventh Street and the processing site.

!
Disposal of tne tailings at the Two Road site would involve an average and

3'
peak of 209 round trips. Thus, the proposed routes would be travelled a total

; of 418 times daily. This represents a percentage increase in traffic ranging
' from two percent on V. S. Highway 6 and 50 (Loop 70) between North Avenue and 25

Road to 64 percent on Struthers Avenue between the processing site and Ninth
Street,

'
i
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Under both average and peak conditions, disposal of the tailings at the Two'

Road site via ' the truck / train alternative would involve 209 round trips daily
,

for trucks between Mack and the Two Road site. Trucking borrow materials from'

the Two Road site to the Grand Junction site would involve 34 daily truck trips
'

under both average and peak conditions.
,

Under both average and peak conditions, trucks would make a maximum of 478
trips daily on U.S. Highway 6 and 50 between Mack and Two Road. This maximum
would represent a percentage increase in traffic of 38 percent. Trucks would

; travel the route between Mack and the Grand Junction site a total of 68 times
daily under average and peak conditions representing a percentage increase in av-
erage daily traffic ranging from less than one percent on U.S. Highway 6 and 50

l .(Loop 70) between 25 Road and North Avenue to six percent on Interstate 70 be-
tween Mack and t.oma.

The vicinity properties cleanup would involve approximate 80 truck trips
daily either from the 32 and C-1/2 borrow sites to the active vicinity proper-
ties or from the active vicinity properties to the processing site. Because vi-

; cinity properties are spread throughout Grand Junction, the impacts on traffic
! networks would also be spread throughout Grand Junction and would have relative-
I ly small impacts.
1

;

'

Ground Water

.Two potential aquifers were evaluated for indicators of contamination, the
alluvium and the Dakota Sandstone. Witnin the alluvium, only two chemical con-
stituents could be used to define contaminant plumes: ammonium and uranium.

' For stabilization on site, uranium concentrations would decrease over the next
100 years, then stabilize above background concentrations, and would constitute
the main impact to water resources. There is no existing use of the alluvium;
background quality is generally brackish. The water quality analyses of the

i Dakota Sandstone exhibited no indication of contamination. The presence of en-
i trapped oil in the Dakota is an indication that there is minimal communication
i between the alluvium and the Dakota.
,

j For relocation of the tailings to Cheney Reservoir, the alluvium at the pro-
! cessing site would be flushed. Uranium would return to background concentra-
I tions after about 100 years.
o

: At the Cheney Reservoir site, low-permeability unconsolidated deposits hold
small amounts of water; the estimated yield of a well would be only about 3 gal-
lons per day. Tnere is no existing use of this shallow ground water. Any con-
tamination of this water by the tailings would preclude use of only a very
minimal water resource.

There is no existing shallow ground water at the Two Road site. Thus the'

tailings could have only minimal impacts on a virtually non-existent water re-
source. The impacts on ground water at the processing site would be the same for
relocation to Two Road as for relocation to Cheney Reservoir.

L

f
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Costs |

Tne costs of the alternatives in order of increasing costs are shown below:'

Alternative Cost in millions

Cheney Reservoir truck 56.30

Grand Junction 65.38

Two Road truck 77.48

Cheney train-truck 93.17

Two Road train-truck 106.69

Vicinity properties 99.36

These estimates do not include the costs of property acquisition, engineer-
ing designs, overall project man agemen t , or long-term surveillance and

maintenance.

The major costs involved with stabilization at Grand Junction result from
the need to construct a base for the tailings that is above the ground water lev-

.

el and from the need to place riprap around the entire pile to protect it
'

against erosion from a PMF.

The major costs for the Cheney Reservoir truck and Two Road truck alterna-
tives result from the relatively long haul distances; 10 miles for Cheney
Reservoir truck and 33 miles for Two Road truck alternatives.

Tne major costs for the Cheney Reservoir train-truck and Two Road train-
truck alternatives result from the construction of rail spurs and loadout f acil-
ities as well as the need to transfer the tailings to trucks for the last leg of
the haul route.
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