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SUWARY AND CONCLUSICNS

his envircerental i ract a :rsisal was precared by tne staff of tne U.S. Nuclear Regulatory
corrtissicn anc issuec :y tne Ccm1ssion's Office of Nuclear Paterial Safety and Safeguards.

1. This action is Jcministr3tive.

2. The preposed action is the issuance of a source material license to Plateau Resources
Limited for the presently operating uranium ore buying station (CBS) which has a nominal
storage capacity of 71,000 tons (6.34 x 107 kg).

3. Summary of envircnmental impacts and adverse effects:

a. != pacts to the area due to the operation of the Plateau Resources Limited CBS has or
will result in:

A minor increase in suspended particulate matter (fugitive dust) and gaseous*

emissions from internal combustion engines.

A small increase in the background radiation levels in the near vicinity of the*

CBS. However, raden and ore dust transport will have minimal effect on indivi-
duals and the public and will be within federal and state regulatory limits.

A temporarv loss of 14 acres of potentially agricultural land alcng with dis-*

turbance and alteration of the natural soil characteristics. There will be a
suitable reclamatien effort following deco:nnissioning to preclude icng tem
impacts on the soil.

A loss of 6 ha (14 acres) of old-field vegetation. Cestruction of this habitat*

has resultad in destrJcticn or displacement of some wildlife. Unavoidable
impacts due to CBS operatien include disturbances to wildlife as a result of noise

and human activities and a potential increase in read kills. Fugitive dust and
gasecus emissiens gererated during c:nstrJction and c;:eration may affect the
surroundirl vegetaticn, but the extent of tne impact cannot be quantified.

Although scme vegetatien and wildlife loss was unavoidable, the loss of individuals
is not ex;ected to result in the long-tem elimination of any species in the
vicinity of the CBS.

.

b. Impacts on surface waters and the acuatic habitat and biota due to CBS cperation are
expected to be minimal or nonexistent. Curing ccnstrJCtiCn, FJnoff from the site
mignt have increased sediment transfer to adjacent streams under heavy rainfall
conditions.' Because rJnoff streamflow in this area is nornally characteri:ed by high
sediment content, the effect of this small increase in sediment load would be ex-
pected to be incensecuencial. The retention of sanitary wastes in the drainage field,
the constructicn of the runoff diversion / retention barrier around the are stockpiles,
and the lack of any other direct or indirect discharge into adjacent aquatic habitats
will protect the aquatic environment from any unavoidable adverse impacts.

No measurable impact on groundwater rescube is expected since water use is estimatedc.
to be less than 100 acre-ft/ year from a femation containing several thousands acre-
feet per square mile.

d. Minor effects on corrunity services are ex::ected because most employees will come frem
the local area. Operatien of the CBS requires about eight employees, with another
eight to ten truck drivers eventually employed to transfer ore to the milling facility.
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4 License concittens:

Cn the basis of the analysis and evaluation set forth en this environmental im:act
appraisal, the staff plans to inc:r: orate in c tne l' cense issuad for tne Plateau
Resources Slancing CSS :ne following cancitions for the protacticn of the envircrrent.

1. The 3cplicant is required to control fugitive dust by water spraying, the use of
deter; ant. Or :tner e:.ivaient ratrees as recu1 rec to avoid casting from tre re
piles; inis will incluce acolying control easures wren gusty aincs exceeding
40 km/hr (25 mph) are forecast.

b. The NRC staff requires that the applicant provice an earthen bem around the storage
pad in order to preclude offsite surface-water contamination in the event of ficcding.

c. The applicant shall implement the environmental monitoring program described in
Table 6.4 of this document. The applicant shall establish a centrol program that
shall include written procedures and instruction; to control all environcental
monitoring prescribed herein and shall provide for periodic management audits to
detemine the adecuacy of implementation of these environmental centrols. The appli-
cant shall maintain sufficient records to furnish evidence of compliance with these
environnental controls.

d. Before engaging in any activity not assessed by the NRC, the applicant shall prepare
and record.an environmental evaluation of such activity. When the eva-luation indi-
cates that such activity :nay result in a significant adverse environmental impact
that was not assessed, or that is greater than that assessed in this environmental
appraisai, the applicant shall provide a written evaluation of such activities and
obtain prior approval of the NRC for the activit/.

e. The applicant shall have an archr ,legical survey conducted before any new
constructicn is started at the CBS site or before proceeding with any decermiissioning
activities wnich mignt affect artifacts present at the site.

f. If unexpected hamful effects or evidence or irreversible damage not othemise
identified in this envirtnmental appraisal are detected du. ing coeration, the appli-
cant shall provid7 to the NRC an acceptable analysts of the proclem and a plan of
action to eliminate or reduce the hamful effects or damage.

g. The applicant shall provide for reclamaticn of the CBS site and ore receiving and
storage areas as described in Sects. 3.6.1 and 3.6.2 of this document.

h. The applicant shall provide financial surety arrangements to ensure decennissioning
of the CBS site.

.

5. Ccnclusions and basis for negative declaraticn:

The staff has analy:ed the envirennental impact of the applicant's CBS. It is the
judg:nent of the~ staff tnat nor al plant emissions or the possible effects of acticents
do not constitute a significant addition of radioactive effluents to the environment.
The impact for the individual dose cenaitment at the nearest residence frcm Plateau
Resources normal ccerations are a slignt fraction of the current EPA standard of
25 millirems for the fuel cycle facilities as specificed in c0 CFR 190, and it is cen-
cluded that no adverse environmental impact is antici;ated from routine operation of the

CBS. An analysi' of particulate emissiens by the staff indicates that annual average
3concentrations will be about 27 ug/m cormared to the EPA secondary air quality standard

of 60 ug/m3 Also, staff calculations show that under extremely poor meteorological
conditions (5 he ;ersistant wind direction with class F stability and a wind speed of
2.5 m/sec) the 24-hr average suspended particulate concentraticn aculd be about 30 ug/m3
as c:mpared to the EPA secondary air quality stancard of 150 ug/m3 for a 24-nr period.
The applicant has nonetheless proposed a monitoring program which is adequate to detect
both radiological as well as particulate emissicns to ensure coroliance witn regulatory
standards and to keep emi:siens as low as reasonably acnievable.
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ts cI CSS Cceraticn en surface water and grcunewater are expscted to be Mnid
Or nove :

e a t n plan and will decentaminate theThe applicant has precosa a

ecf 39gnf g. 0 es are completa,site for unrestricted usa ren

It is therefore tre conclusien of tne staff that an envirenrental ircact state ent is
not recuired under '?.C re;ulations 1C CF3 51.5(b) nce uncer CEO ;uicelines in
40 CFR 15CO.5. as snown in tnis appraisal, the envircnmental effects of tne precosed
license action are insignificant and as provided for in 10 CFR 51.5 c(i), a negative
declaration is being prepared in accordance with the requirement of 10 CFR 51.7. -
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1. INTROCUCTICN

Sy letter nted Acril 3,1973, Plateau Rescurces, Limited, sucaitted an acclication for a
Scurce Yaterial License pursuant to Regulations in Tit!e 10, he of reder:I 7enR&r:a, Part
40, (10 CFR Part a0) in ecnfomance with the Nuclear Regulatory Ccamission (NRC) branch position
for uranium are buying stations issued in February 1978. This application was for the Plateau
Resources are buying station (CBS) near Blanding, Utah, presently operating under Interim
License No. SUA 1325, Docket No. 3674.

,

In connection with such license applicaticns,10 CFR Part 51 requires that an envirenrental
impact appraisal be perfomed to detemine whether an environmental impact statement or a neg-
stive declaraticn will be prepared. Part 51 states furthtr that the cetemination shall be
guided by the Council on Environmental Quality Guidelines .40 CFR Part 1500.6. In accordance
with these regulations, the staff involved in the Division of Waste Management of the NRC
initiated an assessment of the environmental impact of the proposed licensing action. Upon
completion of this Environmental Impact Assessment and evaluation of the findings, the staff
prepared independently this appraisal on environmental considerations associated with the
proposed license in accordance with 10 CFR Part 51, implementing the requirements of the
National Environmental Policy Act of 1969 (NEPA) and the President's Council on Environmental
Quality (CEQ) guidelines.

The staff (in conducting this appraisal) has used the infomation provided by the applicant,
together with supplemeatary informatien from various sourses, and has addressed all of the
significant environmental factors. These factors include land use, demography, geology, metro-
rology, hydrology, ecology, effluent controls, environmental monitoring, and accident potential.

The staff visited the Plateau Rescurces 085 June 20,1978. After this site visit, sce4 addi-
tional information was requested and obtained from the applicant to ensure a thorough under-
standing of the operation.

1.1 THE PROPOSED ACT!0N

The proposed action for wnich the Environmental Imcact Appraisal is perfomed is the grantine,
of a full-tem (5-year) Source Material License for the continued operation of the CBS.

1.2 SUMMARY CF OSS ACTIVITIES

The Plateau Rescurces CBS surchases uranium are from numerous small independent mines within a
radius of about 151 km (100 miles). Virtually all of tne mines supplying cre to the buying
station have operated intemittently for 20 to 25 years.

The CBS and all associated facilities are located on land privately owned by Plateau Resources.
Limited, and nas been in operation since August 1977. The steckpiled are is proposed to be
processed in Plateau Resources' SShootering Canyon Uraniun Mill to be situated in Garfield
County, Utah. The details of buying station operation are given in Sect. 3.
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2. THE EXIST!MG ENV!FCM"ENT

'~~
*TE' .

. . . . .

,

..l.1 wneral influences

*Itraiuan varying screwhat with elevaticn and terrain in the vicinity of the site, climate can.

1em' rally oe described as semiarid (steppe). Skies are usually clear with abundant sunshine,
pre e.ipitation is lignt, numidity is low, and evaporation is high. Daily ranges in temperature
.ir.. relatively large, and winds are normally lignt to rnoderate. Synoptic-scale meteorological
influences are relatiwly weak; as a result, topography ar.d local micrcmeteorological effects
play an important role in determining climate in the regien.

< v.ces are well cefined in the region. Winters are cold but usually not severe, and surrersi

a r.. wa rm. The nor nal mean annual temcerature reported for Blariding, Utah, is about 10*C ,7.I
(w r), as shown in Table 2.1. January is usually the coidest rnenth in the regien, with a
norvul mean monthly temperature of about -3*C (27'F). Temperatures of -18'O (0*F) or below may
occur in about two of every three years, but temperatures belcw -25'C (-15'F) are rare. July
is oenerally the warmest month, having a normal mean monthly tem:erature of about 23*C (73*F).
Temperatures above 32*C (90*F) are not unco::tnan in the sui:t.er and are reported to occur about
24 days a year; however, temperatures above 38'C (100*F) occur rarely.

.

Tatde 2.1. Temperature means and extremes at Blanding. Utsts'

|
Means Extremes-

cady cady Record Record
mau ttream minimum highest y,, lowest y,,, , ,

t .C 'F *C *F *C 'F *C *F

Jemt v 19 39.1 -9.1 15.6 -2.6 27.4 16 6o 1956 -27 -17 1937
remuary 6.5 417 -6.4 20.4 0.1 32.1 19 67 1932 -31 -23 1933

' *1ein 11.1 51 3 -13 26.1 19 39.0 22 72 1934 17 2 1948.

Aurie 17.0 62.6 19 33.7 19 48.1 28 82 1943 12 11 1936
W, 22.2 71.9 12 41.3 117 56.6 33 22 1951 -5 23 1933

' J"'*e 23.2 32.3 9.6 49.2 18.9 66.0 38 100 1954 -2 28 1947
J..w 31.7 39.1 118 56.9 27.3 710 39 103 1931 2 36 1934

|
A" par 30.3 36.5 111 55.5 21.7 71.0 37 98 1954 6 42 195o
'a e -mie 26.2 79 3 3. 7 47.7 17.6 616 35 95 1946 -2 29 1934t m
0' tot =+ 19.0 66.2 2.7 36.3 10.9 51.6 32 90 1937 -lo 14 1935
% mser ta4 50.8 -4. 4 24.1 3.1 37.5 21 ,) 1934 - 22 -7 1931
Dec.mter 5.3 41.6 - 7.4 1&6 1.1 30.1 16 d1 1949 -24 -11 1935

Aa'wa 17.7 618 1.9 315 9.8 49.7 39 1':S .My 1931 -31 -23 Feeruary 1933

'8'* nod of record: 1931-1960 (30 years).

,'eaurce. Pf areau Resources, Lrruted. Applicatiott for SorsTe Materfal Lcurtsr, TatWe 2.2.f. p. 24. Apr. 3.1971
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2,1.2 Precioita * n

Prec1 citation tn the vic inity of the Plateau Resources Cre Buying Staticn (CBS) is light
.

~

(Tacle 2.2). .';o Tai annual precipitation is accut 30 cm (12 in.). Most ::recipitation in the

area is rainf all, with ateut 25 of the annual total in the fern of snewfall.

Tacie 2.2. Precioitsteen means and outremes at Standing, utsh'

Totsi

vean montNy vammum montniv Greatest daily
Monen Year

em in. cm in. cm in.

__c January 1 04 1.20 10.31 4.06 2.54 1.04 1952

m Feervary 195 1.16 4.39 1.73 2.62 1.03 1937

i O9 P4 arch 2.38 a94 5 00 1.97 2.54 1.00 1937

Aord 2.18 186 141 2.13 2.69 1.06 1957g
]'s i i vav 1.63 a64 111 2.01 2.29 0.94 1947C

- June 1.09 a55 5.51 2.17 3.56 1.40 1938

h ) g- %] 2.13 4 84 7.79 3.07 3.35 1.32 1930July.
1 02 1.19 12.59 4.96 5.03 1.98 1951Aupati i

Q september 1 02 1.19 9.50 3.78 107 1.21 1933

h. Octocer 1 51 1.38 16.79 6.61 3.94 1.s5 1940

Novemoer 1.38 a74 5.21 2.05 2.41 0.95 1946

h ) Decameer 120 1.26 9.29 3.66 1 56 1.40 1931

Annuat 30.35 11.95 97.03 38.20 5.08 2.00 Oct.1928

' Period of record: 1931-1960 (30 yearsh

source; mateau Resources. Umw. Amicarron <ar source Afarenat sceme. Taoie 2.2 2. a. 2-8. Aor.
1 1978.

..

There are two separate rainfall seasons in the region. The first occurs in late surrer and
early autumn when moisture-laden air asses occasionally cve in frem the Gulf of .vexico,
resulting in secwers and thuncerstorms. The second rainfall period occurs during the winter
wnen Pacific storms frequent the regicn.

2.1.3 Winds

Wind speeds are generally lignt to mcderate at the CBS during all seasons, with occasicnal
strong winds during late winter and spring frontal activity and during thuncerstcrrs in the
s urre r. Southerly wind directions are reported to prevail througncut the year. Su maries of
wind direction and wind speed distributions are given in Tables A.1 and A.2 of Appendix A.

2.1.4 Storms

Thundtesterms are frequent during the sunner and early fall when moist air moves into the area
from tne Gulf of Mexico. Related precipitation is usually light, but a heavy local storn can
produce over an inch of rain in one day. The maximum precipitation reported to have fallen
witnin 24 hr over a 30-year period at Blanding was 5.02 cm (1.98 in.). Ha11 storms are unusual
in this area. Although winter storms may occasionally descsit ccmparable arncunts of :noisture,

j maximum short-term precipitation is usually associated with surrrner thunderstcrms.

Tornadoes have been observed in the general region, but they occur infrecuently (see Sect. 5.1).
Streng winds can occur in tne CBS area along with thuncerstor i activity in the spring and
s ume r. The CBS site is susceptible to occasional duststorms, which vary greatly in intensity,
duration, and time of occurrence. The basic Conditions for bicwing dust in the region are
created by wide areas of exposed dry *opsoil and strong, turtulent winds. Custstor s usually
occur follcwing frontal passages during the warmer mcnths ar1 are Occasienally associatec with
thundersterm activities.
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2.2 AIR CALITY

The CBS is located in the Four Corners Interstate Air Cuality Control Regicn (No.14), which
encemcasses parts of Col:raca, *:ew Fexico. Ari:cra, and Utan. This regicn has been designated
recently as an attainm2n area for sus ended particulate matter, sulfur dioxide, nitrogen
dioxide, car 0cn mcnoxide, and Ucr0 cart:ns, indicating that existing levels of these Collutants
are witnin Fecaral air cual:ty stancarcs. Because ;r a la:( of acaguate Ocnit: ring data, tne
regicn has :een cesignated as unclassifia:le for ;not:cnemical Oxicants.

There are no major urcan or industrial aif pollutant sources presently ccerating in the vicinity
of the CBS, and air quality in this area is generally gcod. Mcwever, few air quality monit0 ring
data are available to document actual conditicns. The nearest monitoring station operated by
the Utah Bureau of Air Quality is located approximately 109 'cn (63 miles) to the west-southwest r.3
at Bullfrog Basin Marina near Lake Powell. Cnly suspended particulate matter and sulfur dioxide
concentrations are measured at this station (Table 2.3). These pollutants are considered to be
icw relative to Federal and Stata of Utah air quality standards (Table 2.4). Except for the ; c.4
short-term (24-hr) particulate standard, all reported values were well belcw Utah maximum
acceptable concentrations. The Zhhr violations may have been due to blowing dust associated
with conditions of high winds.

Tabie 2.3. susounded particulate matter concentrations
at Builfrog Basan Marma

Mnual geometre 24-hr concentrations (gg/m )3
Year Mean

(ugm ) Hignest second hegnest3

1971 11 5298 112*
1972 21 6co' 2448
19738

1974a gg
1975" 14 183 151 D D

C o }b1976 15 120 115
197M 20 258 176

89efore June 1975. the nign-voiume air samover was positened near - O Q/ m
ground fevet |anour o.9 m 13 *t) above the ground). In June 1975 me , O| /

V - "~sampier was moved *o a posaton aoout 3 to 4m to to 12 ft) aoove tne
ground, as is recomrnenced by the U.S. Environmental Protection
Agency. AlthourJh indicative of normally Nigner maximum concentra-
tions nearer ground levet. 24-hr mammum concentrations reported for

,

1971 and 1972 are not airectty ecmoaraoie *o Feceral aar ouanty
standarcs.

8Cara coelecton inng 1973 and 1974 was .naceouate to allow
trnmary.

'Cau for 1975 are based on me penod from July mrougns

Decernber.
' Data for 1977 are based on me period from January trough

sectamber.
source: Thomas O. Saily. Nowward Cyos Consultants. Pesoames

to NRC Ouescons, sept. 13.1918.

-Suspended particulate : natter, the major pollutant fr0m the CBS, has been monitored at the site
3by the applicant since late July 1977. Measured concentratiens range frem 13 to 132 ag/m ,

and the geometric mean concentraticn for the 16 ' samples recorted is 32 g/m3 Although this
measurement is well belcw the 60 ug/m3 secondary air cuality standard (Table 2.4), the actual
geometric mean concentratien of total sus;enced particulates 'nay :e higher than 32 ug/m3
because the :nonitoring station is lecated near tne preserty fence east of the CBS wnereas
southerly wind directions are rescrted to prevail througnout the year. Therefore, the staff
has required a ncnit: ring program to detect unacceptably nign concentrations of particulates
(Sect. 6.1).
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Tante 2.4. Federal and state of Utah ambient air quahty standards

Podutant standard
Podutant Description

Primarv - second.wy

3 3Totai suspenced sohd and Wruid partic:es 75 ug m . annual geometric 60 ag m . annual pme ric
part c.iates in atmosanere. ,nctuc.ng mean. 26o .9 m. mau. mum mean. t So g m maximum

hst. Imr me, m sts. umes. and .aray thr aserage 24 hr awe age

% fur monice Wavy. pue.geat. color'ess So a; m3 (0 03 com). annual 13co g m3 < 0.5 com).
3gas formed * rom comoust.on arithmetic mean. ;65 ugsm mixamum 3-nr average

*of coal, oil, and other (0.14 ppmt, maximum 24-nr
sources average

#
Carbon monoxide lovesee, odoriess gas 10 ug/m3 (9 pom p. maximum same as onmary

.

formed from combustion of 8 Mr average; 40 mg/m3 "'"

D"8gasofine, coal, and other (35 pom). maximum 1-hr
fuse: largest mar >made average
fracnon comes from,automcodes

MP%tocnemicai * Pungent, co6ortes tove 160 mg/m3(008pom), Same as primary
oxidants (sactt gases ozone is one component maximum 1+r average
as ozonel of photochemical smog k

Nitrogen dion kie Brown toxic gas formed from 100 ug/m (0.0J pom), sama as primary D
fuel comcustiort. Under certain armual anthmstic mean
conditions. it may be anoctated -

witti ozone production.

Hydrocarbons Known to react witti mtrogen oxides 160 ug/m3 (0.24 com), same as onmary
corrected for to form photochem<af oxedants 3 hr ave age 40m 6 a.m.
metnane to 9 p.m.

_

source: P'areau Resources. Umitoc. Aaptcataan for Source Warunat Lems. Taose 6.1 17. p. 6-54, Aor. 3.1978.

"Another uranium are buying station, approxirately 5.6 km (3.5 miles) south of the CBS, has been
operated by Energy Fuels Nuclear. Inc., since May 1977. Preliminary monitoring data at this
site agree fairly well witn the longer tem Bullfrog Basin Marina data.

2.3 TCFCGMPHY

The site is located on a " peninsula" platform tilted slightly to the scuth-southeast and sur-
rounded on almost all sices by deep canyons, wasnes, or river valleys. Cnly a rarrew neck of
land connects this platf:rn with nign country to the north, feming the footnills of tne Abajo
Mountains. Even along tnis neck, relatively ceepstream c0urses intercept overland ficw from the
higner country. Consecuently, this platf0m ('ahite ?*esal is well protected frcm runoff flooding,
except for that caused by incident rainfall directly on tse mesa itself. The land im.ediately
surrounding tne CBS site is relatively flat.

2.4 CEMCGMPHY AND SOC:CECONCMIC PRCFILE

2.4.1 Cemogra hy of the area

2.4.1.1 Current peculation and distributien

Compared to mt st eastern states, Utah is sparsely populated having a 1977 population of
1,271,300 - a 20% increase since 1970. This pcpulation represents an overall density of
39.9 persens per square kilometer (15.4 persens per square mile), but nearly 70% of Utah's
populatien lives in tne counties of Salt Lake. Utah, and Weber wnere Salt Lake City, Provo, and
Ogden, res ectively, are located. San Juan County, wnere the Plateau Resources CBS is located,
has a ;cculation of 13,000 - an increase of 35.3% since 1970 - and a density of 4 persons per
square kilcmeter (i.o perscns per scuare mile).
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The closest city to the CSS sita is Blandirg, and its 1977 pc:alation was 2075, up 37" frcm
1970. rmticello. tre county seat, is is km (30 miles) nortn of tne site and has 2h3 resi-
cents, 54, ecre tnan in li70. Eerc.een trem, tnese r o corrunities acccunt for nearly JG". of
San Juan County's peculation. Ano ner 4 ; of :ne total is T. ace up of Navajo Indians living on
or near the Navajo Reservation in southern San Juan County.

2.3.1.2 cec ected :ccu!stica and dist- 5 ticn

Accarting to pecjections repared by the utan Agricultural Ex:eriment Station (Table 2.5),
' '

Utan's po;ulaticn is ex ected to. rise steadily between new and the year 20C0. Both high and 'cw
projections assume a gradual decline in mortality and constant fert111ty. The dif ference
betaeen these projecticns is that the high figures also assume a positive net migration while
the low figures are based en no net migration at all.

7ame 2.5. Population protections* san Juan. Wayne, and Garfiedd
counces, compared to the state

#""
1975 1980 1990 20008

(1975-200c)

Utan
Hign 1.216.343 1.420.553 1.803.985 2.163.927 78

Low 1.2c6.584 1.0c2.315 1.484.231 1.655.528 37

san Juan County

H gn 12.916 17.373 26.002 33.300 160 ._c

I{JLow 12.716 13.954 16.91' 19.753 55

Wayne Co inty

{aHign 1.960 2.660 3.770 4.530 131.1
3

Low 1.950 2.o60 2.310 2.510 217

Gart*d county h 9 hr
Hign 3.480 3.940 4.670 5.960 71.3

'd
Low 3.470 3.76 0 4.460 5.120 47.6

OJ
'H+gn protections anume a graoual cectine in mortahrv. constant fertilire, and pesatwo net

migration. Low proiections assume a yaduas decnne in mortapty, constant 'errhty, and ,o net { g
migration.

'U.s. tensus estimat.on *or 1975.no: cates tnat acmal coouat.on for tne state and a.i nree
Counties was below the 10w'* protection presented in this taDie.

Source: Gewityrnantat Report; ethste Wesa Ursneum hereer. adap'ed ' rom 7abe 2.2-22. sk
2-62. Jan. Oo,1978.

.

Utan total pc:alation is ex:ected to be somewhere between 1,555,523 snd 2,153,927 in the year
2000. 7hese figures-represent increases of 37 to 75% respectively fract 1975. Utah's actual popu-
lation in 1975 was apcroximately 35C0 less than the low projection presented in Table 2.5, but
the 1977 figure of 1,271,200 falls berneen both sets of 1975 and 1980 projecticns (Table 2.5).

Projections for San Juan County indicate a much greater grcwth rate than for the State as a
whole. The high figure, 33,000 in the year 2000, represents a 160 increase from 1975. As with
the State, San Juan County's actual 1975 pcoulation was less than the low projection given by
the Agricultural Experiment Station (Table 2.5).

According to the city manager of Blanding, a occulation increase of almost 1500 is expected
within the next three years, bringing the number of city residents to 4540 by 1981 (Bud Nielsen,
City !!anager of Blanding, Utah, personal cecrunicstion to Martin Schweit:er, Oak Ridge National
Laboratory, July 10,1973). This estimate represents an increase of 47.6t over the 1977 pecu-
lation and is based on the assumptien that the pacoosed White Mesa uranium mill will be built
and will act as a stimulus to rapid 3rcwth. Menticello's city T.anager is also predicting
growth, but at a lesser rate than for 31anding. Eerween new and 1983, an increase of approxi-
mately 6CO (cr 27*) is ex;ected (Ricnard Terry, Ctty Manager of Manticello, Utan, perscnal
ccernunication to Martin Scnweit2er, Oak Ridge National Laboratory, July 20,1978).
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The Blanding air: ort, nortn of the CBS site, nas clans to ex;and its existing runway and storaga
areas oy su er of 1379. An increase in flignts *: and frm the facility may ac:0 :any these
improvements (Jorn r!unt Fanager of Blanding City M r:crt, ;erscn.!I c r:aunicaticn to Martin
Senweitzer, Cax Rid;e laticnal Lateratory, Aug. 2,1973).

2.4.. 3 Tr3nsient Occula*i0n
'

Althougn the cer anent ;coulnion in southeastern Utan is relatively lcw, this area receives a
'

su*stantial num er of ::urists each year (Table 2.6). Capital Reef National Park alene had

nearly 0.5 million visitors in 1976. The exact numbers fluctuate fecm year to year, but the
overall trend appears to te 'toward increasing visitation.

.

Tab 6e 2.8. Wator statstics, reareenon areas in southeastern Utah *

Visitors ItMousandst
*

1972 1973 1974 1975 1976 1977 (January-Septembert

Glen Canyon Nanone Recreauon 4 t- 60.8

Canyontands Natons Paris 6(LS 62.6 59.o 71.8 80.o 67.3

Mano-La Sal Nanond Forest 1C5.3 100.3 88.7 76.4 NA'
beror days "

C20stal Reef Nanonal Paris 272.o 311.2 234.o 292.1 469.6 364.2
(througn August)

#Novenweep Nanond Monumenf 12.1 12.o 11.o 112 19.4 16.2

Natural Bridges Namonal Morrarnent 58.5 42.7 40.3 4&4 71.9 67.1

' Data refer to actual v setanons 6r eati area excsot Mante La Sal Nationas forest. Here, data indecate recreanon vetor
days A visstor day s the acuevaient of one person evitering an area for 12 hr.

8 Data retar to the vonticailo Ranger Cistrict only.
'Incicates data not avadamie.
dCata refer to the Souare Tower Ruin Unit. near Standing.

source: Environments Report ahere Mesa uraniurn protect. Tacue 2.2 5. a. 2-2o. Jan. 20.1978. p

O )
O {[ g~~2.4.2 Sociceconomic Orafiles

w [_g]J[}
f

2.4.2.1 Soc'ial crofile G 3
Housing

Blanding: In recent years, the supply of housing in Blanding has been increasing. From 1972 to
1975, a: proximately 12 new units were added each year, but in 1975 that figure rose to 37.1.2
In 1977, 43 new dwelling units were acced, and this accelerated rate of constructicn appears to
be continuing (Bud Nielson, City Manager of Blanding, Utan, ;erscnal contunicaticn to Martin
Schweit:er, Oak Ridge National Labornory, July 10,1978). Mooiie homes in this area are often
found on individual lots in single-family neignborhoods as well as in ac*.ual mobile home parts.

At present, the demand for new housing is keeping up with the number of residences available,
and the vacancy rate is very low. Although cbtaining finaccing for new construction has been a
problem to date, there are approxi:nataly 200 lots available for single-family nceses in Blanding
to accorredate future growth. There are also around 25 current vacancies in a local mobile herrae
part-('4hite Mesa ER, p. 4-13) . The supply of rental units in Blanding, as in many small cities,
is icw ('*hite Wisa ER, p. 2-50 D:cket No. 40-8671).

Menticello: The supply of housing in Menticello five years ago had been increasing at approxi-
mately six units per year.3 ** In 1977 this figure jueced to around 60 units per year, and
tetween 50 and 30 new units are ex;ected to be constructed in 1978. The demand for housing has
not yet exceeded the su;oly, and thus no surplus in single-family hcusing has devefcced (Ricnard
Terry, City Manager of "cnticello, Utan, private c:munication to Martin Scnweitzer, Cak Ridge

b
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National Laterat:ry, July 20,1 73) . An exre:ted annexation will dcuole the si:e of the city
and previce recm for at least 150 mere single-family nemas. Approxicately 35 vacancies new
exist in local mcbile nere ;arxs (hhite Mesa ER, p. ;-13).

As in Blanding, rental nousing is scarce. A 23-unit apartment building is currently being
c nstructed in town to ac::trocate sce.a of tre :emano of tnis kind of housing (Ricnard Terry,
City Manager of Monticello, Utan, private c: runicati:n to Martin Scrweit:er, Oak Ridge National
Lacoratory, July 20, 1378).

Public services
,

Blanding: The city of Blanding provides several public services. Water is obtained from
surface runoff and underground ells, and a 0.ll-m3/sec (18CO-spm) sewage treatment plant is
operated by the city. Consumption in 1976 averaged 0.24 m3/sec (547,C00 gpd). The current
system is adecuate to handle moderate population increases, and improvements are being planned
to handle the influx of new residents expected by 1981 (Bud Nielson, City Manager of Blanding,
Utah, personal ccmunication to Martin Schweitzer, Oak Ridge National Laboratory, July 20,
1978).

Sewage treatment is provided througn a lagoon system, and im;revements are. planned for the near
future. Electricity is provided thrcugn a city-cwned distribution system; the city also pro-
vides solid waste collec:icn and disposal. Propane gas is available througn two private dis-
tributors, but there is no natural gas service (Whita Mesa ER, p. 2-47). Local streets are
maintained jointly by tne city and the county (Marian Bayles, . Treasurer of San Juan County,
Utah, privtte comunication to Martin Schweitzer, Cak Ridge Naticnal Laboratory, July 25,1978).

Blanding has a full-tict police force of three officers and an auxiliary force of eight, and a
volunteer fire depart .a provides fire protection. Health care is available thr0ugn the
26-ted San Juan Ccunty Hospital in Mcnticello, a 31-bed nursing home in Slanding, and two local
doctors, one public healta nurse, and one dentist. There is also a mental nealth clinic ir. town
with one full-time therapist.

Two elementary schools and one high school serve Blanding. The combined capacity of the ele-
mentary schcols is 750 students, with 630 currently enrolled. With 874 students, however, the

-- high school has 174 students over planned capacity. The opening of two new schools in the
region is scneduled for the near future, which should ease the current overcr0wding (White Mesa
ER, p. 2-43).

In ter=s of recreaticn, Blanding nas four public parks and 1ccess to both the San Juan County
Library and the several lational parks, forests, monuments, and recreation areas listed in Tat,le
2.6. The San Juan County Library is located just north of Blanding (Marian Bayles, Treasurer of
San Juan County, Utah, private comunication to Martin Sctweitzer, Oak Ridge National Laboratory,
July 25, 1978).

Monticello: Water is supplied by sur# ace runoff and groundwater, and, as in Blanding, there is
a city-c erated water treat ent plant. Lmprovements to the . vater supply system are being
undertaken to raise its overall capacity (Richard Terry, City Manager of Menticello, Utan,
private comunication to Martin Senweitzer, Oak Ridge National Laboratory, July 20,1978).
Primary and seconcary sewage treat:nent is provided :y a local digestor plant, and future
improvements are planned nere as well (White Mesa ER, p. 2-510 ccket No. 40-8671).

The city of Monticello distributes electricity su; plied by Utan P0wer and Light to city resi-
dents. The transmission system is new at capacity, but Monticello's city manager has said that
the city is currently censicering ways to expand its service area. Natural gas is available
througn the Utah Gas Service. Menticello currently operates a waste dis:csal service, and
street maintenance is a joint rescensibility of city and county. Police and fire protection is
provided by the three full-time police employees and one part-time police employee. They are
aided by the C0unty Sheriff's Cesartment and a volunteer fire department with three trucks
(White Mesa ER, pp. 2-53 and 2-54).

The San Juan County Hospital (mentioned earlier) is in Monticello as well as a small mental
heal * ' clinic with one therapist and one cutreach worker. There is also a public health nurse
in town.
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There are an elementary scr. col and a high scncci in tc n, both of wnich are currently operating
a. steut two-tnires of their ceak capacity. The elementary school, whicn can nandle 550 students,
new nas 265 enrolled. The nign scncel, designed for SCO, serves 370 students.

Recreaticnal facil'. ties consist of a city park, a public golf course, and the national areas
listed in Table 2.6.

Q1 .re

Religion is a strong influence in southeastern Utah. The pred minart Church of Jesus Christ of
1.atter Cay Saints stresses within its beliefs the values of family life, education, and marriage
6nd provides a focus for cert' unity life. A large Navajo Indian population in this part of the
State, largely concentrated in southern San Juan County, has its own Cultural heritage. As
shcwn in Table 2.7, almost half of the county's residents are ncnwhite, and most of these are
Navajos. The neighboring counties of Garfield and Wayne, however, are almost entirely white.

TatJe 2.7. Ss6ected 6er.iograchic charactertstws, san Juan County, compared to Utan (177o)

san Juan County Wayne County Garfield County Utan

Total populaten 9.6o6 1.638 3.157 1.059.273

Race

WNeo 5.153 1.63o 3.157 1,033.88o

Ctmer (%) 4&4 0.5 0 2.4

Eoucaten i

Median scnooi rears 10,7 12.1 12.2 12.5
compieted tpocu'ation

25 years and overi

Percent of populatron utn 27.0 1.2 c3 2.0 L
h hiless tnan 5 years i

{,__Q> g/{Percent of population eth 18 8.9 &7 14.o
4 years of college or rnore

' '
Age

Mecian age 18.o 27.3 26.4 23.o G9
Percent unca- 5 years 13.9 7.4 8.2 10.6 i 7

Percent 5-17 36.o 35.4 32.0 29.6 q
Nrce.. 18-64 416 49.3 49.4 52.5 -

Nrcent 65+ A5 7.9 9.3 7.3

Source: Eny,ronmetrat Beport: 4 hire tre=s uran,um protect. Taoies 2.24 and 2.2-21. pp. 2-19 and

2-61. Jan. 20.1973.

_

,

Table 2.7 also compares the age and educational attainment of the three countics and the State
as a enole. From this ceccarisen, it can be seen that San Juan County residents, on the aver-
age, are younger and have completed fewer years of school than their counterparts. Althougn
only 4.5". of San Juan County residents are 65 and over, almost 20% of 31uff's innabitants f all
into this category (' White Mesa ER, p. 2-55), marking the tcwn as a retirement cormiunity.

The cocriunities in the vicinity of the proposed mill are distinguished by a wide variety of
policies cencerning alcoholic beverages. Although liquor is served in several Menticello clubs
and restaurants, Bluff allows only beer, and Blanding is cercletely " dry.*

2.4.2.2 Econcaic crofile

Between 1970 and April 1978, the numcer of ncnagricultural payroll jets in San Juan County .

increased by over 10C0 - frem 1736 to 2952 (Table 2.3). The relative ircortance of the varicus -

economic sectors also shifted in that period. Services stayed nearly the same; the relative -
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TotJe 2 s. Noneericulturel paysoll|ubs in San Juan County

___ _ _ _ _ _

Pe#centaus el Percentage of Percent,y of Paetent , .. Climy an recenadue.
1970 avesage 1974 average Apil 1977 Apr41978

A uil 197 7- Asnit 1918g toi.i t
_____.__. _ _ _ _

Nonagr scultural payeoli jubs t 7t16 100 0 2364 100 0 2820 100 0 2462 100 0 47

M.enu f ac tus ing 143 80 109 84 18h 66 197 67 6b

| Minins 381 21.3 681 28 8 890 3t h 935 31.7 bl

| C*wistruction 114 64 98 42 142 60 lb5 b2 92 !
m. i

I
--

I r my- * tation. summer ce, u:ilities 110 62 128 b4 lb7 66 168 57 70 un '
,

T r aite 278 15 6 314 13 3 400 14 2 424 14 4 60

F anmice, umu anca, real estate 1 01 0 0 25 09 27 09 80

(eit i
Sen as 193 10 8 236 10 0 303 10 7 322 10 9 o3

Goveenment t,6 h 31 6 708 23 9 718 25 6 724 24 6 08
_

- - - -

Suue ca . Utah Deparhnent of Eniploynient Security. Hasensch aew1 Analyus Sectson, adapted froern Quarterly Employnmer Nanslattw of Southeasteur Destuct o/ Utah, f na - tes
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it:cetance of trace, trans:ortaticn, construction, and manufacturing declined slign:ly, and the
significPce of f'r' ace, insurnce. 3rd real estate rese a little. The im:ortance of mining and
governmant cranged tramatically, net.ever. Tctal emolofraat in gcvernment services declined frem
31.6 to 24.51, anile mining clir:ed from 21.3 to 31 7; cf the wnole.

Because total employment increased so greatly, the absolute nunter of jobs rose in all cate-
geries. The lar est ju :: ty far, newever, was in mining, whien snif ted frem 381 jobs in 1970 to
335 in 4 ril 1973.

The accve #igures ; rove tnat mineral extracti:n is extrerely important to San Juan Ccunty, and
uranium prcduction is a very sues *antial cct0enent of tnis sector. In fact, San Juan County is
the largest producer of uranium in Utah, and this activity has increased dramatically since 1975
(Larry Trimole Utan Geological and Mineral Survey, private ccmunication to Martin Schweit:er,
July 17, 1978) Natural gas and crude oil are the other important resources being produced here
(White Mesa ER, ,. 2-32).

Tourism is also an important part of San Juan County's ecenemy, a part that has been increasing
steadily in recent years. Between 1975 and 1977, tcurist recm sales increased by 32.5%.

Between 1973 and 1977, per capita inccme for the State of Utah rose by 44%, frem $4100 to
55900. Increases in per capita income for San Juan County did not meet the standards of raises
elsewhere. Income in 1973 was $2400, 58.5% of the State average, while 1977 inc:me was $3400,
or 57.6% of the Stata figure.

The nucter of retail and wholesale establishments and their sales are shown in Table 2.9 for San
Juan County and the cities of Blanding and Nnticello. Since 1967, county wnolesale and retail
sales have both nearly tripled.5 Retail sales are almost evenly divided between Blanding and
Mcnticello, together accounting for 94.3% of the county's retail activity.

Tabde 19. Retad and wnotesaie actwity in San Aari County.
Blanding, and Monncello (1976)

J
Se Juaa County B:anding Monticatio

L
Number of retad 101 35 40 pg' 's

estaanshrnents \ J
Aetas sam s15.300.000 s7.150.000 s7.280.000 ;

f Lmber if wnotesse 3 3 3 C
estabbsnments O g g~G7O

Whosesale smes s 5.6o0.000 N A* NA L.___ .

t
\ #* NA: Information is not availacie.

source: Utan Industrial Ceveicoment information system. Economic facts
for San.'uan Caunty. Simoung. md Manncesto.1977.

In 1977, San Juan Ccunty levied an ad valorem tax of 16 mills on the assessed value of all
property in the county for the general fund. An additional 40 mills was collected for the
county school district and a final 2 mills for the countywide water conservation district. The
connunities of Monticello, Blanding, and Bluff also levied an extra 15, 21, and 10 mills,
respectively, on the assessed value of all property within their corporate limits. Finally, the
Menticello and Blanding Cemetery Districts each collected 2 mills on all procerty within those
district boundaries. Mines and mills are subject to the above taxes as is all other real
prope rty. The total amount collected from all these funcs ccecined was $5,126,7a8 (Marian
Sayles Treasurer of San Juan County, Utan, perscnal ccmunicaticn to Martin Schweitzer, Cak
Ridge Naticnal Laboratory, July 25,1973), two-thirds of wnich went to the Ccunty School District.

In aedition to the precerty tax, San Juan Ccunty also received $87,496 in sales taxes. Blanding
and Monticello received $43,337 and 555,155, respectively, fecm property taxes.
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San Juan Caunty handles its financial affsirs througn a num er of se arate funds, the largest of
wnicn is tne general fund. Witnia nis fund, the are:ert) tax cercrises tne single largest
scurce of revenue, accounting for slig-tly over 33 ' of tne 1977 total. Shared revenues from the
State of Utan contribu;ad another 20.11, and Federal shared revenues and in-lieu-of-tax payments
acced anotner 15.3;.

The largest ex:enditure f:r San Juan C:unty in 1977 was for read mainterarce, amounting to
slignt!j Over ore-nalf of ::tal ::Wy fur s. C ner large Outlays were 11.27 'Or ealtn
services and 6.45 for the Sher ff's :e: art-ent.

The fiscal year ending in June 1977 recorded the largest source of revenue for the City of
Blanding's general fund as being the sale of a general obligation electric , water , and sewer-
improvement bond issue, yielding $225,000. This source was followed by, slightly over $55,000
frem sales and use taxes and a little trere than $44,000 frca procerty taxes. Federal revenue
sharing and waste collection and disposal fees were the other major sources of funds, each
centributing about $18,000 to the total. Utility operations were financed through a separate
fund.

Blanding's major expenditures in the same year were for puolic utility caoital imorevements
and police expenses, each of which cost less than $50,000. Street maintenance cost about
half tnis amount, and waste collection and airport funds made up the last of the major
expenditures.

As in Blanding, Menticello has a separate fund for operating public utilities. In 1976,
$150,000 from the sale of revenue bcnds was expended for improvement of the local water system
(Richard Terry, City Manager of Blanding, Utah, private c:r=unication concerning Menticello
City Audit,1977, to Martin Schweitter, Cak Ridge Nationa' Laboratory, July 30,1973).
Slign:1y over nalf of :he city's nearly $119,000 in general fund revenues for the fiscal year
ending June 1977 came from sales and use taxes, while prc erty taxes contributed another 30%.
Unlike the county, both Monticello and Blanding receive more of tneir general funds from sales
taxes tnan from property taxes. The largest expenditure in 1977 was the $40,000 spent on
police protection. This figure was folicwed by the $16,000 spent for administrative purposes.

2.4.2.3 Transcortation

A system of two-lane caved highways and uni proved roads ac unts for virtually all transport
of :: ecole and products in and cut of San Juan County. Altnough 31anding, Bluff, Menticello,
and Canycnlands lational Park have small municipal air; orts, there is no rail, bus, or ccm-
mercial air service nere (Whita Mesa ER, p. 2-20 Cocket No. 40-E671).

U.S. Route 163 receives a greater amount of traffic than any other road in the county. This
nignway runs between I-70 on tne north [approximately 161 km (100 miles) from the procosed
mill] and U.S. Rcute 160 in Ari:Ona to the scutn; the highway passes thr0ugn Monticello,
Blanding, and Bluff. 'he neaviest traffic in tne c:unty is on nis artery just north of
Monticelia, anere the average daily venicles were abcut 2535 in 1975. More recent figures
indicate a 43% increase in traffic in tnis area between 1975 and 1977 (White Mesa ER, p. 2-30).

7raffic volumes on Utah Route 95 frem the Blandirg area to Hanksville are much lighter but
have been increasing in recent years. From 1975 to 1977, an increase of 33 was observed on
Highway 95 south of Hanksville (White Mesa ER, p. 2-30 Do:ket No. 40-8671). U.S. Route 666
from Monticello to Cortez, Colorado, also carries a significant amount of traffic.6 All of the
roads in this area carry a substantial amount of out-of-state traffic.

.

1

I

2.5 LAND USE -
i i

i
2.5.1 Land resources

|
Southeastern Utah is known as the Canyonlands area; an arid climate and rugged terrain have
limited ;ermanent settle ent of this region. Large rock formations and narrow canyons are
characteristic of the area, and these, combined with the Indian rJins found her?, are increas-
ingly attracting tou-ists. Hcwever, much of this area is very isolated, and the population
density is extremely low (Sect. 2.4.1.1). O
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2.5.1.1 Land ownershi,

Nearly 1.2 x 106 na (3 x 106 acres), comorising almost 600 of all land in San Juan County, is
federally owned. Approximately t.vo-thires of this land is administered by the U.S. Bureau of
Land Manage ent for multi:le uses, such as mineral extraction, timter producticn, and wildlife
management. Another One-fifth of the Federal land is managed by the National Park Service, and
sligntly less tnan one-sixtn is under ce centrol of me U.S. Forest Service (White ''esa ER,
p. 2-25). Zesignated areas are Glen "anycn National Recreation Area, Canycnlancs National
? ark, and : tat.ral 3rieges '.aticnal Monument.

Approximately 0.5 x 106 ha (1.25 x 106 acres) in San Juan County, 25% of the total area, is
Indian land. Nearly all of this territory is part of the Navajo Indian Reservation, but a
small portion belongs to the ute Mcuntain tribe. The State owns 6.5% of San Juan County,
leaving only 8.3t in private hands.

Because of the arid nature of this area, the primary agricultural use of the non-Federal
property is rangeland. Less than 10". of the non-Federal sector is cropland. Dry fanning M
prevails in San Juan County. This county also has more nou-Federal land in forests than do
other local counties and less land devotec to urban and transportation uses. Ng
The land near the CBS is primarily agricultu*al - used fer grazing and some far ning. In fd
addition to the uranium cre buying station currently operated near the site by Energy Fuelp4J' 'Nuclear, Inc., nonagricultural land uses in the area include the Blanding airport, a small
ccmercial establisnment, a part of the Ute Mountain Indian community of White Mesa, and p @pseveral structures connected with the U.S. Army's Blanding Launch Site. >

'

2.5.1.2 085 ownersnio i

The surface area of the project site is currently owned by Plateau Resources, limited. b )

2.5.1.3 Farmlands

The Federal government owns approximately 85% of the land in San Juan County (Application for
.

Source Material License ER, Table 6.1-2). The majority of this land is acministered by the
U.S. Sureau of Land Management. The land, classified as multiple-use, is leasad for grazing,
oil and gas exploration, and mining claims, and is also managed for wildlife anc recreatien.
About 40*. of this land is used for grazing. Range conditicn of these lands is considered to be
poor.

Private and State land in the county (approximately 8 and 6% respectively) is devoted almost
exclusively to agriculture. Aridity has a prenounced effect on agricultural land uses. The
growing seascns are extre-ely variable in :nis regien, and annual average evacoration rates are
more tnan five times tne annual average precipitaticn.7 As a result, grazing is tne preccminant
land use in the ccunty; dry faming dces produce scme cre::s, primarily pinto beans. The rugged
terrain, enaracteristic of the region, also limits agricultural crcolands.

4

2.5.1.4 Urcan areas

The communities of Blanding and Monticello are within 48 km (30 miles) of the CBS site and have
been discussed in detail in Sects. 2.4.1.1, 2.4.1.2, and 2.4.2.1. These comunities have a
number of regulations governing land use, including zoning, subdivision regulations, and build-
ing codes (Bud Nielsen, City Manager of Blanding, Utah, and Richard Terry, City Manager cf
Mcnticello, Utah, personal comunications to Martin Schweitzer, Oak Ridge National Laboratory,
July 10,1978, and July 20, 1978, respectively).

2.5.2 Historical and archaeological rescurces

There are no cultural sites on or adjacent to the 085 that are included in er are being con-
sidered for inclusien in the 2:i,:nal. Regia:ar of liistoric PL:ces. Many archaeological remnants
of Indian culture exist in the area. If the apolicant preposes expanding OSS operations, an
archaeolcgical survey will be required in the area of expansion. If artifacts are found, they
will be salvaged. This same precedure will be follcwed during decomissioning.
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2.6 WATER

2.6.1 Sur#2n e w

2.6.1.1 Surface-mme descricticn

The CBS is lccated on White Mesa, a gently sic;;ing plateau that is ;;hysically defined by tne
adjac nt drainages anien have ca: teeply int regieral sandstcre fer aticns. Runcff from the
resa is ccnducta :/ tne genStal surface ::;c;racny :: eit.*er ..estwa:er Creek, Cccral Creek, or
Cettenwood Wash. ~he C35 itself is !ccated on a secticn of ?.hite Mesa that sicpes ;ently :: the
scutn-southeast. Runoff from the CSS folicws tnis slece and ficws into Ccrral Creen, which
joins Recapture Creek and flows into the San Juan River approximately 34 km (21 miles) to the
south. The San Juan River ficws westward and is a major tributary of the Colorado River. The
Corral Creek drainage basin and the major streams in the vicinity of the CBS are illustrated in

,

Fig. 2.1. Table 2.10 shcws the drainage areas in the CBS regien. -

The Cottonwood Wash watershed drains 860 km (332 sq miler), and its headwaters are in the ;' J

Manti-La Sal National Forest. Its overall basin slope averages 3%. From October 1964 to the
present period of record, the average annual runoff (total stream yield per watershed area) from
the 531-km2 (205-sq miles) Cottonweed Wash basin was 14 m (0.57 in.), measured at United States
Geological Survey (USGS) gage No. 0937S70. A maximum 48-7n (1.87-in.) runoff yield was recorded
for the period October 1972 through September 1973 and a minimum yield of 3 m (0.13 in.) for.
the period October 1970 through Septemeer 1971 (White Mesa ER, p. 2-137).

The Recapture Creek watershed drains 518 km2 (200 sq miles) and has its headwaters in the Abajo .

Mountains. Its overall sicpe averages a little over 3%. From Octeter 1965 to tne present
period of reccrd, the average annual runoff yield for the Recapture Creek basin was 99 m
(3.9 in.), measured at USGS gage No. 09378630 [9.9-km2 (3.8-sq mile) drainage area]. A maxir:um -

runoff yield of 411 m (16.2 in.) was recorded tetween October 1972 .nd Octccer 1973 and a
minimum runoff of 13 mr (0.5 in.) between October 1970 and October 1971 (White Mesa ER,
p. 2-137 Docket No. 40-2671).

Except for a small portien of Westwater Creek northwest and upgradient of the CSS, all the
streams in the vicinity are intermittently active, res;cnding to spring snowmelt and local
precipitation. Local porous soil conditions, tcpograpny, and low average annual rainfall
[30 cm (11.3 in.)] cause this intermittent activity (White Mesa ER, p. 2-163). The perennial
section of Westwater Creek begins near the road running v.est of Blanding to a point about
2.3 km (1.5 miles) northwest of the CBS. Water for this secticn prceably stems frcm seepage
from a nearoy irrigation canal (Jennsen Creek Canal), irrigation discnarge, and aquifer
recharge.

Storn runoff in these ephemeral streams is characterized by a rapid rise in the ficw rates,
followed by rapid recessicn that is orimarily due to the small storage capacity of the sur-

3face soils in the area (Sect. 2.3). For example, en August 1,1968, a flow of Sal m /sec
(20,5C0 cfs) was recorced in Octtenwcod Wasn near '31ancing. The average ficw for that day,

3 3however, was only 123 m /sec (43a0 cfs). By August 4, the ficw had returned to 0.5 m /sec,
or 16 cfs (White Mesa ER, p. 2-135). Crainage areas in the project vicinity are sumari:ed
in Table 2.10. Flce. data are not available for the two smaller watercourses closest to the
project site (Corral Creek and Westwater Creek) because these streambeds carry water
infrequently and cnly in res:ense to local heavy rainfall. These streams carry watar for
approximately two to three scnths a year (White Mesa CSS ER Docket No. 40-2675; applicant responses).

Many farm ponds are located both north and south of Blanding. The water in these ponds is
maintained througn a combination of rainfall, snowmelt, and intermittet supply (through
canals) frem Johnson and Recapture creeks and by groundwater pumping.

Two springs are located approximately 1.6 km (1 mile) south-southeast of the CBS and flow
into upper Cerral Creek. One of these springs has been darr:ed and forms a small irrigation -

pcnd that is downgradient of the 035.
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rig. 2.1. Streams in the vicinity of the 085. Source: Plateau Resources, Limited,
,y , .u:On far Scures Mc:srQS mensa, Occket No. 40-d674, Apr. 3,1978, Plate 2.3-1.

I

-2.6.1.2 Surf ace-water cuality j

al
The occurrence of perennial surface water in the vicinity of the CBS is extremely limited. 7'

.

Water quality data available for surface water in the general area of the CBS and for the ; . ' .'-San Juan River are given in Taoles 2.11, 2.12, and 2.13. These water samples, althougn obtained
fran an area approximately 14 cn (3.3 miles) to the west of the CC , are similar in their
characteristics to samples obtained in Westnater Creek, Cottonwood Wash, and Corral Creek (White
Mesa ER, p. 2-153 Docket No. 40-8675). '
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Table 110. Crainage areas of protect vicinity and region

Crainage area
Basin description

km# sq miles

Carral Ceek at cor'iluence 1E0 18
mth ReCaC!ure Cleen

Westwa er C.en at con %enca 63.3 26.6
etn Comaaoco Wasn

Cattonwcod Wasn at USGS CS31 C05
gage west of proiect s.te

Cottonwood Wasn at confluence Ca60 C32
atn San Juan River

Recapture Cmk at USGS gage 18 3.8
Recapture Osek at confluenca <518 C00

with San Juan River
San Juan River at USGS gage <60.CJO <23.000

downstream of Bluff. Utan

Souren: Envwonmental Rooort: White Mrse Ikanarr Protect.
TatWe 2.6 3. n 2136. Jan. 30.1978.

Tabis 2.11. Surface water quadty at Staton 11 on the San Juan River

The period of record (of ten discontinuous) %r 'Je data is 1968-75.

San Juan RiverParametw*
Minimum Mean Mazunum

Magor constituents

pH. standard units -

7.4 8.2 9.1
Soecific conductance. mcomW cm 235 671 1300
Cac:um 45 % 120
Va;nesium 5 22 105
Sodiur9 '9 51 110 "y p p a
Sicarbonate 251e g g i !

,

,
i

Sudfate 95 202 419 p
I | h dCNonde 8 16 35.

-

Minor constituents

fron 0 0.24 1.00
" Total nascended notics
Total disso#ved soncs 215 518 1075
P%sonate' O 0.17 0.80
Nitrated 0 0.75 1.80
Fluoride 0,20 149 1.10
Boron 0 0.70 0.26
Aikalinity
Potassium

8All measurements are given in milligrams per ! iter unless otherwise
noted.

*Estunated frem mean cat:orvansun balance.
'Given as m.lkgrams of phosanorus per heer.
8Given as misligrams of strogen per ' iter.

Source: P'ateau Resources. Limited. Aconcarron for Source Mirersal
Lxense, Tabie 6.1-13. o. 6-45. Aar. 3,1978 Decket NO. 40-3675.
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In gen:ral, the surface water is typically of ecce cuality. Calcium (the dcminant cation) and
cartenate and sulfate (the d:,cinant aniens) cause tre water to be hard (mean 309 mg of CACO 3
per l i ta.-) . Tne watar is turbid aitr ign concentrni:ns of dissolved (raan 357 mg/ liter;
Stations A-E) and suspended (mean 19% mg/ liter) sc1 cs. Some of the water samples registered
relatively high value ; of s;me true elements [e.g. , carium (5.4 mg/ liter; Station 0) and
mercury (2.3 g/ liter, Station C)], wnich are ele:aerts typical of tre groundwater of this area
and are of ten found in hign c0ncentraticns in regicnal surface waters (',Jhite Mesa ER; 30plicant
responses). These trace elements cer93 s accumulate in surface water cy seepage Of groundwater
inta lac 6 materc0;rus anc y ava;crative concentrations. These nigh values are not neces-
sarily canec oy human cistar:ances of tre enviren ent. The ater saccles frcm tre San Juan
River often indicate nign levels of ircn, sulfates, and total dissolved solids (TDS).

Surface-water samples taken close to the CBS (Fig. 2.2) in another study (White Mesa FES) indi-
.

cate similar poor water cuality. Water in Westwater Creek was characterized by high TDS (mean
674 mg/ liter) and sulfate levels (c:ean 117 mg of 50s per liter). The water was typically hard
(total harcness measured as CACO , mean measured as 223 mg/ liter, and an average pH estimated"

3
-- as 8.25). Water samples taken just below tne da:m:ed irrigation pond in Corral Creek indicated

very high levels of TCS, averaging well over 3000 mg/ liter, with moderate sulfate levels of
42 mg/ liter. High levels of mercury and iren were also reported for surface wa,ter.

2.6.1.3 Surface-water utilization

Water use in the vicinity of the CBS is largely for potable and agricultural uses. Water is
conducted to the area by two canals that transport water frem upper Jchnson Creek and the
upper reaches of the main stem of Recapture Creek. The Jchnson Creek canal apprcacnes Blanding
from the north and teminates just north of tcwn; the Recapture Creek canal runs along the
creek for about 5.5 km (3.5 miles) and approaches Blanding from the northeast. These canals _,/
supply water for only a limited period each year. Water is also provided by the numercus fam ~

ponds in the areas that are runoff or aquifer-fed. Surface-water use en or near the CBS and , . . -

regicnal use of water from the San Juan River are given in Tables 2.14 and 2.15.

Table 2.14. Watee use of san Juan County.1965

Consumotion
Use

2 3m X 10 Acre-f t

Oimgated crops (Soco acres) 6.785 5.500 g
Reservo.r ev- ation 123 100 {
inocental - 1.603 1,300 _

>
Municoed and industrias* 2.220 1.800
%nerals* 1.357 1.100 { [bAugmented fisn and wildofe 123 100 ' ' } [j

8

Totas 12.211 9.900 s aJ -
_

*fnocental use of imgation water by pnreatoonytes and
other mismilaneous vegetation.

8 Induces evaporation losses aochcable to these sources of
deoietion.

Source: Enwronmarrtal Peowt: Mri.e Mese Uramum
hotect. Table 16-5. p. 2-142. Jan. 30.19 78.

.

2.6.2 Groundwate r

Recharge of local groundwater acuifers cccurs from seascnally variat e e infall infiltrating
along the flanks of the Abajo, Henry, and La Sal ::cuntains and along the ."anks of folds.
Recharge water originates also from precipitation en the flat-lying beds wnere it percolates
into the groundwater regien alcng joints.

In tne White Mesa area, 39 wells with appreoriate apolications are on file with tse Utah State

Engineer's Office. All 39 wells lie within an 3-km (5-1111e) radius of the project site, and
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Table 2.1s. C.irrent surf ace wuer users en protect vecinity
_

Acos' Cat'On ApobCation #"
Name wess

date number m ' sec c* s

Corral Creek

e..a wau cav 3:andmq, Uran a gust 12.1971 4c839 25 0.014u

Cottonwood Creek or Wash

W.. ham Krier Moao Utan Novemoer 12.1907 1647 1.0 0.028
Hyrum Perkins Bluff, Utan June 22.1910 3322 149 a156
U.S. Indian trac 4 Colorado March 12.1924 9486 1.18 0.033

Service

U.S. Indian Service Ignacia, Colorado Varen 24.1924 9491 0.738 a021
U.S. Indian Service Ignaca Co'orado Marcn 24.1924 9492 1298 a008
Kloyd Persins Standing, utan Acril 13.1928 10320 1.455 a041
W. R. Young Slanding, utan October 22.1928 104935 10015 a00o04
W. R. Young Blanding, Utan October 23.1928 10496 0.0022 0.0006
W. R. Young Standing, utan Octocer 22,1928 10497 acc2

0.00005 gJ '3
San Juan Monoceito. Utan Ocicoer 10.1962 34666 12.000 1.48 x 10 l

County water (acro-ft)
Conservation aistnet

hEart Pertuns Standing, Utan April 16,1965 36924 54 0.142 , ,

ise] L3-
*

Seth shumway Standing, utan January 7.1929 10576 0.005 0.002 I /c -f,
H. E. Shumway Standing, Utan Segregation date: February 23.19'O 37101a 0.7623 0.022 CJ
Preston Nie4 son Slancing, Utan Segregat:cn date: October 22.1970 37601a a2377 0.c07 L._ i

dgdPariey Redd Blanding, Utan Caim date: October 16.1970 C: aim 2373 0.015 0.0004
p( NKennetn Mcdonald SIanding, Utan Change of Approonation: 4:302 1.0 a028

June 12.1974
[ i

Source: Enwronmanat Reoort- Mire Mesa &anwn hotset, Tabie 2.6-5, n 2141. Jan. 30.1979.

all but one draws water from the Oakota and Merrisen for .ations. Most of these wells ~cduce
less than 55 m3/ day (~0 g;:i) and are used for domestic, irrigation, and stock-water'rg purposes.
The remaining well, drilled to a depth of 548.6 m (1800 f t) cy the Energy Fuels Nuc, low mill
site, withdraws water from the Navajo Sandstone.

As is tne case thrcughcut :cs: of the Four Corners region, the Blanding area depends largely
on grcundwater for its water su;: ply. A pcrous soil, uncerlain by tre Orkcta Sandstene on top
of a regional acuiciude ( ne Brushy 3asin Member of the Morrisen For .aticn), provides the
Blanding area with a near surface source of grouncwater. This situation is somewnat uncca:on
in the nighly dissected south-central portion of the Coloraco plateau.

In the imediate vicinity of the CBS, only the Dakota Sandstone and the Salt Wash Member
(including the WJtwater Memcer) are significant aquifers. The Entrada and Navajo fornations
contain larger luantities of water, but their depta. prohibits commen exploitatien, in use for
domestic water supplies (Fig. 2.4).

Comb Ridge and the Abaj0 Mbuntains are significant areas of recharge for the Salt Wash and
deeper aquifers. General gradients of grcundwater movement in these aquifers folicw the
regional strJcture, and the water discharges ultimately in the vicinity of the San Juan River.

Because the Brushy Basin Mem::er acts as an aquiclude to the Salt Wash Me .ter in the uplands,
the primary r'..harge areas for this aquifer in the vicinity of the CBS are Brushy Sasin Wash
to the northwest of Blanding, Cottonwced Creek to the west and southwest of the town, and
the upper reacnes of Montezuma Creek, especially along Codge and Lcng canycns.

Plateau Resources received a permit to accropriate groundwater from the Utah Department of
Natural Resources in 1977. A well (CBS Well No. 1) nas drilled to the Dakota Sandstone
aquifer; hcwever, the water quality was too accr for domestic use at the staticn. Another

_
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well (CBS Well No. ?) was drilled adjacent to Well No. I into the lower Salt Wash Veneer of
tne Morrisen For nun anc new cr0vides water to the CBS. Well No. I was not ca: ped to
provide a water quality sam;le scurce.

2.7 GECLOGY, MINERAL RESCURES, AND SE!SMIC!T(

2.7.1 Geolocy

2.7.1.1 Regicnal ceolccy

The pro;osed project site is near the western margin of the Blanding basin in southeastern Utah.
Thousands of feet of marine and ncnmarine sedimentary rocks have been uplifted, moderately
defomed, and subsequently eroded. North of the site is the Paradox fold and fault belt; to the

_

west, the Monument uplift; to the south, the San Juan River and the Tyende Saddle; and to the
. .T

east, the Canycnlancs section merges w'th the Southern Rocky Mountain province (Fig. 2.3). The r

area is characterized oy peply eroded canyons, mesas, and buttes formed from sedimentary rocks
of pre-Tertiary age. :egiocally, elevations range from abcut 900 m (2000 ft) to more than
3350 m (11,000 ft). With tr e exception of the deeper canyons and isolated mcuntain peaks, the
average elevation is approximately 15C0 m (50C0 ft).

Exposed sedicentary rocks in southeastern Utah have an aggregate thickness of about 1800 to
2100 m (6CCO to 7000 ft) and range in age from Pennsylvan.a to Late Cretaceous. A local p.dstratigrapnic section is shcwn in Fig. 2.4.

Shoemaker noted three origins of the structural features seen in the project area: (1) struc-
tures related to large-scale regicnal epeirogenic ceformation (Monument uplift and Blanding
basin), (2) structures formed by diapiric deformation of '. hick evaporites, and (3) structures
formed frem magmatic Mtrusicns ( Abajo Mountain).8

2. 7.1. 2 Blandino site geology

The proposed site is located near the center of White Mesa. The nearly flat surface of the mesa
has a tnin veneer of Icess and is underlain by resistant sandstene capr0ck. Surface elevatians
across the site range frca 1690 to 1720 m (5550 to 5650 ft). The maximum relief between White
Mesa and the adjacent Cottenwood Canyon is about 230 m (750 ft).

White Mesa is drained to tne west by Cottenwcod Wash and Westwater Craek and to the east by
Recapture Creek. Trese intemittent streams flow into the San Juan River. In the project araa,
exposed rccks are of Jurassic, Cretaceous, and Pleistocene-Recent age. The Jurassic to Upper
Cretaceacus rocks is represented (in ascending order) by the San Rafael Group, the Morrison
Fomation, the Surro Canycn For 9aticn, the Oakota Sandstone, and the Mancos Shale. The rocks
are primarily cross-bedded sandstones, conglomeratic sancst:nes, claystones, and mudstones, with
some sandy shales and limestenes. Cenozoic rocks incluce eclian Icess, stream-born alluvium,
colluvium, and talus.

The structure of White Mesa is very simple. The Dakota Sandstone and Burro Canyon For ation are
essentially flat with gentle unculations and are connenly jointed. Teo joint directions are
found usually perpendicular to eacn other.

2.7.2 Mineral resources

2.7.2.1 Uranium deposits

Two types of uranium mineralization exist in the region: (1) tabular deposits nearly parallel
to the bedding of fine-grained to cenglerreratic sancstene lenses and (2) fracture-centrolled
deposits. None of the fracture-controlled deposits have yielded large cr: duction.' The tabular
deposits occur in the Chinle, Morrison, and the Cutler formations. Vanadium is a c0nnon by-
product of most uranium produced from the Morrison Fomation. Principal uranium minerals are
urannite and coffinite. -
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Leer Tnasse : w-~ Moenacci Formanon 10-350 ft)
(unconformity) $

1-

een Crgan Rock Memeer
I

It

******* Cutler Formaoon (up to 4000 ft)
,, ,,,

.......

**'4.**,.*. Cedar Mesa Sancstone
Memoer... .

.......

.......

.......

Pennsylvaruan II, Rico Formanon (-300 ft)
*

.

{ 4 Hermosa Formacon

e e

(unconformity)

*For theknesses how Surro Canyon, see stratgraphic Jescnoton table.

Fi g. 2.4. Stratigraphy in the region of the CBS. Source: Plateau Resources Lirited,
,tpplie::icn for Sees 14::ari.2I t,icense, Docket No. 40-8674, Apr. 3,1978, Fig. 2.4-3.
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2.7.2.2 Otser mineral resources

Seven wildcat cil wells were drilled in an area about 5 km (4 miles) west of the procosed site.
All were cry and were subsecuently atandoned. ,

*

Thin, discentinuous beds of i ::ure lignite and coal up to 0.5 m (2 ft) thick occur threughout
tne Dakota Sandstone. Althcugn several of these coal beds nave been mired on a limited scale
in tne Blanding araa, cst af the c:als are ::c imcure f:r cecrercial use.12

. Copper deposits are associated with tne fracture ~c:qtrolled n+anium-vanadium deposits in the
Abajo Mountains and with scoe sedimentary deposits. The ccccer content may be as hign as 3%. ;

!

Sand and gravel deposits are mined on the east and south slJpes of the Abajo Mountains for
pavement constructicn material.

Water is produced frcm wells drilled to the Burro Canycn Fomation and the Dakota Sandstone.
This water is cocznonly minerali:ed and in some localities is unfit for human consumation.Il
Deep wells drilled to the Entrada Sandstone and Navajo Sanistenes yield potable water.' Several
springs in the project vicinity discharge groundwater from the Surro Canycn Fomation.

2.7.3 Seismici ty

Within a 320-km (200-mile) radius. of the site, 450 seismic events occurred uetween 1853 and
1977. Of these, at least 45 had an intensity of VI or greater on the Modified Mercalli Scale.

Within a 160-km (100-mile) radius of the project area,15 earthquakes have been recorded. Of ;

these, only one had an intensity of V; the rest were IV or less. The neuest event occurred in !

Glen Canyon National Rt creational Area, abcut 70 km (43.5 miles) northwest of the preposed site.
The next closest event occurred about 94 km (58.5 miles) to the nor% east. The event of .inten-
sity V cccurred on August 29, 1941, east of Durango, Colorado. It is doubtful that any of th,2se
events wculd have been felt in the vicinity of Blanding.

Based on the regicn's seismic history, the probability of a major damaging earthquake occurring
at or near the preposed site is remote. Algemissen and Perkins12 indicate that there is a 90%
probability that hori: ental acceleration of 4: gravity (0.4 g) would not be exceaded within
50 years.

2.3 SOILS

Soil in the region of the CBS is classified as Monticello series;13 the soil has been ferned
frem winctorn deposits. Such soils are normally well drained, but the presence of caliche and
underlying mancos snale may allcw canals and unlined f am pends in the area to nold er trans:: ort
water witncut appreciaole loss as would nomally be expected in eclian soils (ER, Fig. 2.4-5).

With the well-crainec soils, relatively flat tepagc.;:ny (Sect. 2.3), and Icw precipitaticn
(Sect. 3.2.1), the site may be considered to have a icw potential for water erosien. The CBS
area, however, is considered to have a hign potential for wind erosion, particularly wnen tne
soil is barren.l*

According to the applicant ( Acplication for Source Material I.icense ER, Sect. 2.4), soil in the
vicinity of the CBS is moderately deep to deep and is neutral to :noderately alkaline. The
surface layer, approximately 20 cm (8 in.) deep, is dark reddish-brown and has a texture of very
fine sandy loam. The reddish-brown subsoil tends to be silty. Because of the relatively Icw
fertility and lack of organic matter in the soil, apprcoriate fertili:er applications and
mulching to aid in establishnent and grewth of vegetation would be beneficial.
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The potential natural vegetation of the area is classified by Kiicnlerts as juniper-pinycn acod-
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mixtures of shrt bs and her acecus plants. Occinants would be Utan junicer (.'aniperas astec-
spar :) and pinycn oire (8u.2 c !O), Ccrron asscciates aculd be big sagecrusn (Arre es#a
:ri,.ancara), racoitbrush (ou ;u:?: :aa spp.), Indian ricegrass (Cry:: pan %cer.cides), and blue
grama (Sca:e ka ;;rs.fi:ia) .

The natural vegetation oc:urring presently witnin a JC-km (25 < nile) radius of the site is very
similar to that o' tre ;otential, characteri:ed :y pinycn-juniper acccian: intergrading with big
sagebrusn comuni ties. "ucn cf the lan: in tre C35 vicinity is uncer cultiva.icn (Fig. 2.5),
witn cr0:s consisting primarily of pinto beans, alfalfa, and pasture grasses (Acclication f0r
Scurce Material License ER, Sect. 6.1.3). The pinycn-juniper ce=nunity is ccminated by Utan
juniper witn some pinycn pine as a codominant or subdominant tree species. The understory of
this ccmunity, which is usually quite open, is sparse and generally Contributes less than 25
( Application for Source Material License ER, Sect. 6.1.3). This understory is composed of
grasses, forts, and shrubs that are also found in the big sagebrush cccmunities (Application for
Source Material License ER, Table 6.1-8). The sageorush grass connunities, approximately
4.8 km (3 miles) south of the CSS, are dominated by big sagebrush and blue grama. Connon
associates include Utah serviceberry (Ame2nchnr archensia), four-wing saltbrush (Acriple:
cenascens), rabbitbrush, Mormon tea (Iphsdrc :cereycnc), snakeweed (Ca:Grresia acrethrca),
Indian ricegrass, and galleta (5ikrk ,fc esii). Sagebrusn grass ccm unities are located on low
flatlands and serve as important winter range for deer. Cover values, approximately 24"., are~

relatively high ccmpared with other vegetation types in the area.M Abandoned agricultural land
contains :any of the same species as the pinycn-juniper and sagebrush grass communities as well
as weedy species such as Russian thistle (5:!sch ka!i), connen lambscuarters (Chancrediam
cIburr), and other species that are invaders on disturbed sites (Acplication for Source Material
License ER, Table 6.1-8). The facility site, located on abandoned cultivated land, supported
many of these same species prior to construction of the CBS (Applicaticn for Scurce Material
License ER, Sect. 6.1.3).

In addition to the pinyon-juniper, sagebrusn grass, and agricultural habitat in the vicinity,
cottonwood (? cpu!as sp.), tamarisk (T.m:rk pentaa.drc), and willow (Sc:i: seigua) trees are
abundant along Corral Creek and Recapture Creek to the east and Westwater Creek to the west
(Fig. 2.5). Also, a single cattenwced tree is associated with a small catch basin located
adjacent to the southeast corner of the CBS fence. The catch basin, which has been fenced to
prevent access, may be considered to be an ephemeral pond containing water cnly after moderacely
heavy rain.

Socause of the removal o'
endangered plant speciesh, natural vegetatien for agricultural develcpment, ncne of the proposedtnat have documented distributions in San Juan Countya are expected
to occur on the facili*y site or near the in ediate vicinity.

2.9.1.2 Fauna

Based en tne acplicant's literature review, at least 116 species of terrestrial vertebrates may /'noccur in the vicinity of the CBS (Table 2.16). A T'tne preccminant habitats aitnin a 4.3-km (3-mile)gricultural land and inyon-juniper woodland,radius of tne site (Fig. 2.5), may provide
habitat for 57 and 46 vertecrate species respectively. The sagebrush grass connunities are
expected to provice suitable habitat for 114 of the 116 vertebrate species in the area of the
085.

A total of four species of amchibians and 14 scecies of reptiles may exist _in the area.
j Although none are expected to occur in large numbers, the sagebrusn li:ard (Ses?.cycrus

graciosus), side-blotched li:ard (Uta stansbta icna), western whiptail lizard (Cnam-7dcchcrus
:igris), gepher snake (Ps:acphU me2nc!4ueus), red-spotted t0ad (Sufo punctatus), an'd tiger
salamander (Ambys:cm2 ei rinum) are sorre of the nore cannon reptiles and amphibians expectedf

to occur around the CSS (Application for Source Material License ER, Table 6.1-9). Based on
the comparison of the number of species that c0uld potentially occur in a particular habitat
and the nurcer that is expected in the regicn, the sagebrush grass cor:r: unities prcyide the
most suitable habitat for amphibians and reptiles, with pinycn-juniper next and agriculturalland least of all.

Of the 72 species of birds expected to accear in the vicinity of the CBS, nearly all may occur
in tne sagebrusn grass c:munities - 50!. en agricultural lands and about 20% in the pinyon-
juniper weedlands (Table 2.16). Scme of1he ecies_ezpected to be nost comenly associated
with agricultural fields near the CBS inqut . . Tei vulture (02:h res cur:), red-tailed
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Fig. 2.5. Vegetaticn types in the vicinity of the 085; the circle recresuts a 4.8-km
(3-mile) radius from the OSS. Source: Plateau Pesources, Limited, AppIicerien for Sc:ees
.t:sria! ;icensa, Docket No. 40-26/4, Mr. 3,1978, Fig. 5.1-1.

-hawk (Sasso icmiesnais), kerican kestral (?ateo secruerius), connen nighthawk (;*ncrdsiIsa
nincr), killdeer (Chcr drias .xeiferus), mourning dove (;en:Erc r.orcure), loggerhead shrike
(!cnius !adavieianus), house sparrew (P sser dcmescious), western meadowlart (S0 e .sl:a neg-.

!se:c), black-billed magpie (Pies picc), western kingbird (.*jrcr.ms ver ;calis), and Say's
phoebe (Sc c: tis sc.=). The agricultural areas adjacent tc the CB' provide large nuders ofe

seeds, redents, and insects for such birds. Of the 44 uoland and migratcry gare bird species
in soutneastern Utah,' ? only the mallard duck (Anca p c:grh:jnches), gadel's quail (;crher j:
getelii), chukar (Ales:cris gresec), and mourning dove are tnougnt to frequent the area of the
CBS ( Application for Source Material License ER, Table 6.1-9). The dove is the only species
occurring with any regularity.

Nearly all of the 25 mamal f an species expected to xcur in t*e vicinity o" the CBS demonstrate
a habitat affinity for sagearush grass ccmunities Fable 2.16). These diverse faunal populations
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Table 2.16. Number of vertebrate species expected to occur in the
vicinity of the ces

HaDitat

Agriculture sageorysn jrass Pinyon-guniper

Amani bians 1 4 1 4

Reornes 4 14 7 14

Sirds 36 71 21 72

Mammals 16 25 17 26

Totaa 57 114 46 116

Sourca: Moddied from ER. Table 6.19.

.

-result frem the wide variety of potential food sources present in this vegetatien type.
Conversely, the agricultural lands and pinycn-juniper vegetation support a muen Icwer species
diversity because of the lack of adequate cover and diversity of food sources.

Rodents, rabbits, and carnivores are the dcminant groups of narmals expected to occur in the
region of the OSS (Apolication for Source Material License ER, Table 6.1-9). The species

expected to be most abundant include the deer mouse (Fer -,sess rt:nkuk:as) Ord's kangaroo rit
(.'ipedc ja ordi), pinycn ncuse (Perc jscus ::wi), Coloraco chipmunk (rue -ics g:.c>rivi::::ss),
black-tailed jackrabbit (:< pas ce;ifordens), desert cettentail (Sylvi*.cg:.s +'"cni), and.

coyote (C:nis 2:rens).

Agricultural lands, such as those aojacent to the CBS, are characterized by few species of
mamals but do not have necessarily low densities. Althougn sufficient cover is generally
present on cultivated land during portions of the year, tne monotypic nature of the habitat
and frequent disturtances because of cultivation often restrict the area to species that are
well adapted to these disturced habitat conditions. Examples of species that can utilize
agricultural habitat and that are expected to be acundant near the CBS include the deer mouse,
western harvest ncuse (.?es:hreden: qs eg 2:is), striped skunk (rephi:ia ephitis), black-
tailed jackraccit, and coyote.

Two mamalian game speciesM cccur in the region of the CBS: desert cottentail and mule deer
(Cdocci ess is -Onsa) . Both species are common with a stable population trend for the desert
cettentail and an increasing population trend for .the ule deer.13 According to the a::plicant,
most of the deer witnin the Blanding area sur:ner in tne Blue Mountains, 24 to 22 km (15 to
20 miles) north of the CBS ( Apolicaticn fer Scurce Material License E'4, Sect. 5.1.3). Curing_

, - the winter .cnths, tne ceer migrate to lcwer elevaticns, primarily into sageorush grass ccm-
muni ties. Winter dcar use in th'a project vicinity, as measured by browse utilization, is#

~ y- - among the heaviest in scutheastern Utah [6] days of use per hectare (25 days of use per acre)]
. .

in the pinyon-juniper-sagebrush habitats.23 Althougn the CBS lies within the boundaries of
important winter range for deer.16 suitable stands of browse species [e.g., sagebrush, bitter-
brush (?:Arshs cri.ien:::a), and mcuntain mahogany (Carecccrpus en anus)] are not present
near the CBS as a result of agricultural land uses.

The Anerica . peregrine falcon (?:Mo peregrinas anat:er) and bald eagle (Saliass:ss Ieucceephalus)
are two endangered species 1 whose ranges include the CBS and vicinity. The peregrine falcon
preys principally on passerine birds, waterfowl, and shorebirds.22 Lack of significart aquatic
habitat in the project vicinity indicates a low prc0 ability of occurrence for this species.
Similarly, the baid eagle is primarily found around large Ocdies of water and would be very
unlikely to use the project site.
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2.9.2 acuatic ticta

Aquatic naDitat it tre : reject site tecccrally varies frcm extremely limited to nonexistent
because of tha aridity, ::cgrapny, and sail characteristics of tre regien and the coniequent
scarcity cf perenr.ial Our' ace water. Cre very small catcn basin is lccated on the project
site, but it only fills durirg spring and fall wnen trere are particularly heavy periods of
rainfall. This casin represents the total acuatic environment on the project site; wnem
active, it Or :nlj provi:es extremely ter:cnry aatitat far algae, insects, ctner invertebrate
feras , an: a ;n,ciars. :: may alsc :ravice a water scurce f r scali ma rals and bircs at tnis

time (Sect. 2.3.1). Such e nemeral catcn and see: age basins are typical and numercus to tne
northeast of the project site and scuth of Blanding. The catch basin lccated on the project
site is extremely small, and its temcorary nature relegates it to minimal import in providing
aquatic habitat. It represents, essentially, a terrestrial habitat.

Aquatic habitat in the project vicinity is similarly limited. There is a small irrigation pond
approximately 50 m (165 ft) in diameter that is formed by the daming up of a small spring in
Corral Creek about 1.6 km (1 mile) dcwndrainage frem the CBS to the southeast. Biota samples
of this environment have not been taken by the applicant. The staff did not cbserve the
presence of any fish in this small pond during the site visit. The three adjacent streams
(Corral Creek, Westwater Creek, and an unnamed am of Cottcnwecd Wash) carry water only on an
intermittent basis - primarily in the spring during increased rainfall and snowmelt ranoff, in
the autumn, and also briefly during local but intense electrical stoms. There is a small
perennial section of Westwater Creek (updrainage frcm the CBS) apparently receiving groundwater
seepage frem the underlying aquifer and some recharge from a nearby irrigation canal. The
aquatic biota in this stretch of Westwater was not sampled by the applicant.

Again, because of the temporary nature of the strear:s dcwndrainage fecm the CBS, their con-
tribution to the aquatic habitat of the region appears limited in providing a drinking water
source.for wildlife and a temporary habitat for insect and amphibian species.

The temcorary watere urses in the vicinity of the CSS were not sampled for biota by the appli-
cant during periods of waterfill. It is therefore possible that these streams (wnen active)
support fish populations, with individuals migrating upstream or downstream from areas of more
pernanent water supply.

Five species of fish designated or preposed as endangered or threatened by the Federal govern-
ment occur in Utah. These five species are listed in Table 2.17 alcng with their habitat
requirements. Two of the species protected by the Federal government occurring in Utan, the
Humpback Chuo (EM spha) and the Woundfin (?Rgep;ms ep::issf .4), do not occur in
southeastern Utah wners the CBS is located. The Colora:: Scuawfisn (?:ph 9.si ks heius),
however, is listed as innaciting large rivers in the Colorado River Drainage. The Sonytail
Chub (era ek;cr.s), classified as threatened by the State and procosed as endangered by
Feden1 authorities [Ted. Regia:. 43(79)], is also limited in its distribution to main channels
of large rivers. In this section of Utah, the Hum cack Sucker [Razcrback Sucker (Iymher.
9- *.aJ)], protected by the State as a tnreatened s;ecies [pr0:osed as threatened by Federal
authorities; Jed. Regia: 43(79)] is found inhaoiting pecis and quiet water areas of larger
rivers. It is imort:acle, based on habitat preference and personal cormunication with the
regional Utan Wild 1:fe Ccnservation Officer in Blanding, tnat the Colorado River Scuawfish, the
Bonytail Chub, and the Hum;eact Sucker occur in the vicinity of the prcoased 'till site. The
closest peccable habitat is the San Juan River, 34 km (la miles) to the south. CBS construc-
tion and/or operation snould have no effect on this aquatic nabitat.

2.10 NATURAL RADIATICN ENVIRCNFENT

Radiatien exposure in the natural environment is due to cosmic and terrestrial radiation and
to the inhalation of radon and its daughters. Ooses attributable to background environmental
radioactivity were determined by the applicant, using total lethal doses (TLDs) at five
sampling sites.I3 Excluding one site where the measurements were influenced by an abandoned
uranium mine, the average total-body dose was 123 millirems per year, of which 100 millirems
were due to terrestrial and 38 from cosmic radic c,. The cosmogenic radiatien dose is about
I millirem per year.S Terrastrial radiation c nates frem the radienuclude Octassium-40,
rubidium-87, and daugnter isotcpes frem the decay series for uranium-238, thorium-232, and, to
a lesser extent, uranium-235. The cose from ingested radienuclides is estimatad to result in a
dose of 13 millirems per year to the total body.3 The ccse to the total body frcm all sources
of environmental radicactivity Wout-ECT . illirems per year in tne project site area.
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Table 2.17. Threatened and endangered fish speces occumng in Utah

' '"Speces Habitat Lsting

Woundfin Selty streams. Federa#8 No
(Pricoterus argent.snmus) muddy swsf t current State 8

areas. V:rgin A:ver
Cr' tic 31 HAD.!3td

Humpback chub Large river systems, Fecerad No
IGi/J cyphal codies, and backwater State

CoJorado Rrrer squawfish Wn channels of Federa#8 Yes
(Prychocherlus tous) farge rwer systems State

in Cokarado Orsinage

Sonytail chub Man channets of Federar8 Yes
(GJa eapons) targe rwer systems State

e Cdorado Orainage

Razorback (Humoback) sucker, Backwater pools and Federaff Yes
(Xyrauchen tenanus) quwt water area of State 3

main rwers

8Fect Repst. C(211).
8Soeces is endangered.
8 Spaces is threatened.

#Sceces is proposed endangered oy fect Regist. 43(79).

3~The concentration of radon in the area is in the range of 5C0 to 1000 pCi/m , based on the
concentration of radium-225 in the local soil.za,:s Ex;osure to this concentration on a

-continuous basis would result in a dose of up to 625 millirems per year 6 to the bronchial2

epi thelium. In unventilated enclosures, the comparable dose could reach 1200 millirems per
.. year.

The medical total-body dose for Utah is about 75 millirems per year per person.27 The total
dose in the area of tne CBS from both natural background and medical exposure is estimated to be
226 :nillirems per year.
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3. OPERATICNS

3.1 SCOPE

The Plateau Resources, Ltd., Cre Buying Station (CBS) buys and stores uranium ore prcduced by
independent mines. By April 1973 the applicant had estaclished purchase agreements with
12 mine operators. The purchased are is primarily quartzose sandstone containing between
0.05t and 1.0% uranium (0.45 to 9.1 kg (1.0 to 20.0 lb) uranium per ton of ore as U 0 ].33

Construction of the 085 began in March 1977, and operations began in August 1977. Ore pur-
chases have averaged approximately 2000 tons per mcnth with an average uranium content of
0.11%. The applicant expects to stockpile ore until about Octcber 1980 when transfer of cre
to the proposed Shootering Canyon uranium processing facility will comence (Fig.1.1). At
that time about 71,000 tons of are will be stored at the CBS.

It is expected that a maximum of 4330 tons of are per mcnth would be transferred to the
proposed uranium processing facility, and the staff assumes that 20C0 tons per month would
continue to be purchased. In that case the CBS stockpile would be depleted by July 1982; the
035 itself would either become a purchase and transfer facility (2CCO tons per mcnth) with a

,

minimum are stockpile or be closed and the site reclaimed.

3.2 THE ORE BUYING STATION

3.2.1 General

/ ,b 'The location of the CBS with respect to other nearby facilities is shown in Fig. 2.1. The
'

general layout of the CBS is shcwn in Fig. 3.T. The CBS occupies approximately 5.7 ha
(14 acres) centrally 'ocated within the 26-ha ($3-acre) site cwned by the apolicant. The {
nearest resident lives accut 1 km (0.6 mile) east of the site. The 085 is surrounded by a
2-m (7-ft) chain link fence with one 7.3-m (24-ft) dcuole gate that is locked when the CBS
is unattended. The CBS is posted with " Restricted Area * signs in accordance with 10 CFR
Part 20.203. The CBS coerates one 8-hr shif t per day, 5 days per week, 52 weeks per year.

Ore is hauled to the OSS from independent mines by truck. Thirty tons of are per truck is
typical, but smaller deliveries are accepted. An average of three to four truckloads per
operating day is ex::ected. When shioment to the uranium processing facility comences, a total
between 11 and 12 truck trips per day can be expected.

Incoming ore trucks are weigned on a 3.0- x 21-m (10- x 70-f t) scale, unloaded cnto the
30- x 46-m (100- x 150-ft) concrete are receiving pad, and tnen reweigned to detemine tre
quantity of are del'/ered. A sample of ore is also taken for moisture determinatien because
payment is based on assay per ton of dry are. The ore receiving pad is partitioned with
concrete walls so that are from different mines can be segregated.

The ore is tnen processed (partially crushed) as described in tne next section so that a smati
homogenecus samole can be cotained for uranium analysis. The are is then truck-transported
to the ore storage area where it is added to the appropriate storage pile.
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Fig. 3.1. Plateau Resources Ore Buying Station: Blanding, Utah.
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3.2.2 Ore crushing, samoling, and storace

All mecnanical ecuicment asscciated with crashing and sacoling is enclosed or double enclosed ,

except for the too of the ore-receiving bin. The loadout bin is only coerated wren loading P
"the truck that is transecrting the are to the storage pile (s). A 1.2-m-long (4-ft) neocrene -

boot extends into the truck bed below the bin gate, minimi:ing potential dusting at this point. I- '

'

A side view of the crushing and sampling system is shcwn in Fig. 3.2, and a schematic shewing
the general operation of the system is shown in Fig. 3.3. Figure 3.1 snows the relationship of <-
the crusning and sampling system to the overall 085. The figures mentioned above exemplify in
detail the operational steps discussed below.

A front-end loader moves are from the concrete receiving pad and dumps it through a 30-cm x
30-cm (12-in. x 12-in.) grizzly (essentially a massive screen) into the 40-ton receiving bin.
Oversize material [i.e., larger than 30 cm (12 in.)] must be manually brcken, but this material
is rarely found. A 91-cm-wide (36-in.) x 3.7-m-long (12-f t) apron feeder transports mate-ial
passing this screen to a 6.4-cm x 6.4-cm (2.5-in x 2.5-in.) grizzly where the undersize [ smaller
than 5.4 cm (2.5 in.)] falls to an enclosed belt conveyer 46 cm (18 in.) wide by 54 m (178 f t)
long. Oversi:e material enters the primary crusher, is crashed, and then falls to the belt
conveyer. Air is exhausted from this area and sent to a bagnouse for dust removal, as dis-
cussed in Sect. 3.5.1. The belt conveyer transoorts the are to the primary sa :cler where 20".
of the ore is diverted to a secondary crasner and tne remainiag 80t is gravity-fed to the
loadcut bin. The secondary crusher reduces the 20; sample to a maximum si:e of 1.8 cm (3/4 in.).
A belt feecer transcerts this are to a second sample where 10*. (2! of the original cre) is
diverted to a third sma:1 crusher and the remaining 90; (18*. of the criginal cre) is gravity-
fed to a bucket elev ator tnat transports this are to the loaccut bin. The third, and last,
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Fig. 3.2. General arrangement and equipment list for the 085. Source: Plateau Resources,
l.imited, AppIndon f = .7 cures .VcariaI Ibense, Occket No. 40-8674, Apr. 3, 1978.
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crusher reduces the ore sample to a maximum size of 0.4 cm (3/16 in.). A final sampler then
diverts 5: (0.1% of the original cre) to a sample container and the remainder (1.9% of the
original ore) is gravity-fed to the bucket elevator and transecrted to the 70-ton loadout
bin. The design processing rate is 50 tons /hr. In sunnarizing the above discussion, one must
keep in mind that

--
80% is crushed to smaller than 6.4 cm (2.5 in.),
18% is crushed to smaller than 1.3 cm (3/4 in.),

2*, is crushed to smaller than 0.4 cm (3/16 in.),

and a 0.1". saincle of the fine fraction is retained for analysis and the remaining ore trans-
ferred to the loadout t,in.

The are sample is taken to a preparation area located at ground level adjacent to the sampling
plant and prepared for analysis. The analysis is cerformed in a 3.7- x 15-m (12- x 50-ft)
trailer adjacent to the are receiving pad. A small insulated steel building is used for are
moisture determination.

After the ore sampling has been ccmr'eted, the ore is discharged from the loadout bin into
trucks and hauled to the 259- x 15-m (850- x 420-ft), gravel-surfaced, are storage area.
The ore is segregated oy uranium content into stockoiles containing less than 0.1%, 0.1-0.2",,
0.21 to 0.400, anc greater than 0.40% uranium as U 0s.3

Eventually the ore will be sent to a uranium processing facility for uraniunt extraction.
| At that time it will be loaded into trucks by a front-end loader, covered with canvas to

prevent are losses, and transported to the processing mill.
t

Unlike the tailings frem a uranium milling operation, the crushed are from the 085 is of f
'

relatively coarse rock si:e (Table 3.1) and low moisture content when compared with tailings., -

Because the slepe of the stockpile faces is formed by the natural angle of repose, the pile (s) #
are very stable. Seepage is not considered to be a pr0blem because of the absence of frec
water in tne stockpiles. Water resulting frem rain and snowfall onto the stockoiles is largely
absorted and, rather tnan being objectionable, is actually beneficial for the sucaression of
blowing particulate matter.
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EQUIPMENT LIST SAA4M_E

ITEM DE3CRIPTIOR SIZE IfP

001 1 SIN WITH GRtZZLY (12 CPENiNGS) 40 ton -

002-1 APRCN #EECER 35 X 12 m. 71/2
003-1 GRIZZLY (21/2 CPENINGS) CHUTE -

-*
00A 1 PRIMARY CRUSHER DENVER JAW 15 X 24 in. 50
0051 SELT CONVEYCR 18 X 175 ft S .n. 71/2
006 1 PRIMARY SAMPLE OEN. AUTO. 40 in. X HM 11/2
007-1 SELT FEECER 18in. 1

OC&1 SECONC ARY CPUSHER DEN. JAW to X 20 n. 25
0041 A & 5 SEC. AND TERT. SAMPLER FEEDER 3 X 38 in.
0141 SECONDARY SAMPLER OEN VE2:N 2B in. 1/2
011 1 TERTIARY CRUSHER CEN CENTER 0L S X 8 .n. 5
Q121 TERTIARY SAMPLE DEN VE21N 20 c. 1/3
013-1 RE;ECTS ELEVATOR - CONTINUCUS 2

1
014-1 LOADOUT 31N BY CL'STCMER) 'O tan 1

015-1 CNUTE ACRK
016-1 ENGINE E RING
017 1 VCTCR CONTROL CENTER

CONTPCL PANEL
01 & 1 8IN GATE - ELECTRIC 24 X 24 in. 1,7

OUTT COLLECT 105

019-1 FAM to
0241 COMPRESS.)R 71/2
0211 A6R LOCX VALVE 1

CZ21 AFTER COCLER (COMPRESSORI 1/4
es

Fig. 3.3. Flow diagram for crushing and Samling System. Source: Plateau Resources,
Limited. Appi.i.a:tien for .twee Xztefal Z ensa, Cocket No. 40-8674, Apr. 3,1978.
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Table 3.1. A typeal screen analysse of the
crushed are in *.he stockple

Screen Ore use Cre retained Cro paued
uze (mm) (N (M

Incnes

2 So 3 2.6 97.4
1 25.4 40.3 59.7
% 12.70 61.7 3&3
% 6.35 70.9 29.1

Mesn'

4 4.669 72.4 27.8 *
6 3.327 74.2 26.0
8 2.632 75.1 24.9

to 1.651 78.2 218
14 f.168 77.2 22.8
20 0.833 7&S 21.5
23 0.589 79.9 20.1
35 0.417 81.4 1&S
48 c.295 813 16.7
65 0.208 85s7 14.3

100 0.147 8&5 11.3
150 0.104 91.0 9.0
200 0.074 92.3 7.7
270 0.053 911 6.9
325 0.043 917 6.3
400 0.038 919 6.1

OR
D' Mesh mzas are cenved * rom tne TWar Stancard Sieve Scade. D p

66
-

O[Dlhl I{ [!3.3 NONRADI0 ACTIVE OBS '45TES AND EFFLUENTS ; } j g

3.3.1 Sanitary and laboratory wastes

Liquid effluents from the sanitary system and the analytical laboratory are discharged to a
6.27-o3 (1650-gal) septic tank and the i to a leach field located adjacent to the office
trailer. The analytical laboratory fume nood discharges directly to the at:nospnere.

3.3.2 Toxic wastes fecm are leachinq /y,,
There are small quantities of potentially toxic wastes in the stored cre. A typical analysis '{ 'of uranium ore of the type expected is given in Table 3.2. Sace of these toxic wastes may be
dissolved by rainfall entering the ore piles and then transported into the surface soil or
water by mechanisms discussed in Sect. 3.5.3.1.

The staff believes that the cnly likely method of transport would be in the fer n of sediment
carried by runoff water fecm a major rainfall event because all of the constituents of the
ore were stable In a natural groundwater environment before atining and because the pH of
rainfall in Utah is close enough to neutral that chemical changes will probably not occur.
Potential exceptions to toxic waste releases are selenium, arsenic, and uranium, which may
oxidize slowly in air in the presence of liquid water to more soluble forms than those found
in situ.

Arsenic and selenium may occur uo to 100 pcm in the ore, but it is unlikely that natural
oxidation to arsenates or selenates will cccur at a rate that would cause their concentrations
in surface water offsite to exceed applicable limits, especially in view of the small amcunt
of expected raint'all percolation and runoff in the region. The recorrendation that the
apolicant provide a berm arcund the ore stor3ce pad (Sect. 3.5.3.3) snculd preclude ore fines
sediment transport to surface water with subsecuent exidation, soluticn, and pollution. The
Mancos shale t.ncerlying tne site effectively precludes the pcssi5ility of grcuncwater
con tamina tion.
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Tante 3.2. Typ cal anasyses of expected type of purcaased ore

(Vanes are percentsjes)

'

Elemeat Emissiond Element Emission * g

si Vaior V 0. 5 0.3

At 3 Sr 0.003 0.02

Fe 3 1 Ba 0.003 0.08

Ca 1 Co 0.001

Mg 0.1 Zn 0.01

Na 1 As 0.01

ri 0.2 0.1 Se 0.01

Mn 0.1 0.04 Rb 0.01

Cr CL005 Zr 0.02

Cu 0.001 0.006 Mo 0.01

Ni 0.003 0.002 U 0.087

Pb 0.02 Y 0.0c5

*Emrssion by soectran Laboratory. Cemer. Colo.
e <av nuorescence by Fluo X-soec Laboratory, Camer. Colo.x
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3.4 RADICACTIVE 085 EFFLUE'(TS

The only radicactive effluents from the CBS are those associated with handling and storage of
uranium are.

Airborne effluents are ore dust and raden. No radioactive liquid effluents are released from
the crushing, sampling, or ore stcrage. There is a small potential for rainfall to leach the
stored are and to infiltrata the soil of the ore storage area (Sect. 3.5.3.1).

3.5 CCMTROL OF OBS RADICACTIVE EFFLUE'4TS

3.5.1 Ore dust control and release

3.5.1.1 Cust control durinc crashino and samolina

Dust control at the primary crusher is acccmplishe'd by an 11 m / min (aCO-cfm) suction air3

2system exrausting nrough a 71-m (753 't;) tagnouse filter. ~he staff estimates a suction
air velccity at tne 30-cm x 30-cm (12-in. x 12-in.) grizzly in excess of 7.6 m/ min (25 fpm),
which snculd preven nearly all of the dust formed as the gross are is dumped into the
receiving bin fecm reaching the external environment. The staff expects little potential for
dust fermation at this point cecause of natural moisture in the ore and the large size of
the particulate. As a license condition, the a:plicant snall water spray delivered ore that
may exhibit dust formaticn wnen dumped on the concrete ore receiving pad. At the crimary
crusher, suction air velocities in excess of 122 m/ min (400 f;m) ensure dust control at this
point. The entire crushing and sampling system is contained within the structure from this
point.

All other crushing and samoling is conducted in the sampling tcwer. Dust suction lines are
installed

' eve the first sampler,1. at

2. above the secondary crasher,

3., above the tertiary crasher, and

4 at the entrance to the bucket elevator.
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These sucticn lines trans:crt any for ed dust at 42 m3 min (15C0 cfm) to a second bagnouse/
with 22 9 (236 f tz) of 'iltar area.

In additicn to U : bagn:use filters, custing is also minimi:e nitnin tne acerating area by
s:caying tr.e ore with :stergent fcam at several lccatiens in tre pr: cess line. The a;:plicant
(ER, p. 6-64) estimates trat average daily cust emissions frem the cust collecter stacks and
cre recetving :ad aill :e 3.039 lb/9r (0.2C5 g/sec) :uring o erating days and that annual
avera;e emissions ell ce 2.:25 leenr (].004 ;/sec).

The sta", using tne asse:tt:ns in M/*"-4903, calculates a cust loss from the crusning
and samoling c;:eratiens as 0.0C23 kg/dty (0.0C65 lt/ day) and estinates another 0.29 kg/ day
(0.64 lb/ day) released at tne receiving pad curing operating days. This value of 0.01 kg/hr
(0.027 lbihr) is ccmcaracle to the values estimated by the applicant. For impact assessment,
the staff nas used 0.45 kg (1 lb) of are dust release per operating day, centaining 2.4 times
tne gros"s' ore activity or 746 cC1/g of uranium-238 and each of its daughters, with all of the
dust in the respirable si:e range.

.

3.5.1.2 Oust centrol or the stcrsce pads

are discharged fr:m the loadcut bin is trucked to the 3.3-ha (3.2-acre) graveled storage area
where it is dueped into One of four s*.crage stockpiles - depending on ore grade. The staff
estimates tnat at maximum stockpile (71,000 tens) tne ore pile will cover 1.4 ha (3.5 seres).
The applicant proceses to centrol excass dust by water spraying or b'y the use of chemical
binde rs. *he staff agrees that toth suggested method 2 are satisf actory if properly utilized.
As a license condition, the acplicant will be required to apply dust centrol measures when-
ever dust blowing fecm ore piles is apparent and at any time gusty winds above 40 km/hr
(25 mph) are forecast.

The staff ex?ects that the inactive pcrtions of the ore piles will not be sources of fugitive
dust under usual weather c:nditicns because soil particles with a diameter less than 0.05 mm
(0.002 in.) and sands larger than 1.0 m (0.04 in.) in diameter hardly erode at all. About 78%
of the stored ore is of a diameter greater than 1.0 m (0.04 in.), and about 7% is smaller
than 0.05 mm (0.002 in.). Soil erosion occurs most readily between 0.1 and 0.14 cra (0.004 and

" 0.006 in.) in ciameter, and accut 1.3% of tne ore is in this si:e range. Sarface erosion and
transport of soil particles in this si:e rance start with wind speeds of 26 to 31 km/hr (16 to

19 man). Even a small amount of moisture (>2%) could raise the recuired wind velocities for
transport to greater than 29 k=/hr (24 :rpn). Using wind data frem Far nington, New Mexico, the
staff estimates that wind velccities at the site will exceed this magnitude less than 35 hr/ year.

As the ore piles are s;:rinkled or sustain natural ::recipitation, the fines are transacrted-
into the pile matrix formed by the larger a;;1ccerate, and only small amounts of the si:es
that can be transported by mind will be available at the pile sur# ace. Fu-tner minimization
of potential dust formation occurs because of surface crusting of the cre. These natural
phencmena togetner with pro:osed mitigating measures sr.ould acequately prevent wind-for~ed
dust from inactive secticns of tne ore storage piles.

For dust release from the active sections of the are storage piles, the staff has assumed
0.4 ha (1 acre) involved at any one time. Ocerations continue for 5 days per week, 8 hr/ day,
52 weeks pe year (2C80 hr/ year) and include time for pile-snacing operatiens. At 4.5 kg/hr ha
(4 lb/hr. acre) of fugitive dust,10.12 g/sec will enter tne external envirenrent on an annual
average basis.

The applicant estimated total releases for pile loading, vehicular traffic, wind erosion, and
pile loadout as 10,471 Kg/ year (23,C84 lb/ year) or 0.33 g/sec on an annual basis (ER, po. 6-106 '

and 6-107). The acolicant estimated average ore dust emissions as 2248 kg/ year (7160 lb/ year)
between 1977 and 1980 compared to the staff estimate of 3774 kg/ year (8320 lb/ year).

For impact assessment, the staff has cnosen to use 0.12 g/sec of ore dust released tcgether
with an additicnal C.24 g/sec of unc ntaminated natural soil material frem truck traffic
over the graveled roads and areas en the site.
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3.5.1.3 Cost relare su m

The uranic are b;t released to the enviren-ent ste s fecm two scurecs: (1) the ore-receiving
pad anc crushing and samoling 0:eratices,113 kg/ year (250 lb/ year), and (2) the ore stockpile
area, including 1:ading, unicading, and pile-snaping, 3774 kg/ year (3320 lb/ year).

A ::tal T eate :f :39: kp jur (3530 lb/jear) at an enual average rate of 0.123 g/sec with
tre re ::-:a mirg ,N5 :Cli; f ;ranium-2:3 (2.3 < W Ci/ year) in secular ecuilierium witn *
all of its dam:ers. : e -adiological calculaticn all of tnis are was assumed in the respirable
size range anc insoluble.

For particulate calculations concerning air quality the total dust released was estimated to
be as high as 9.1 kg/hr (20 lb/hr) at times (2.5 g/sec) with an annual average of 0.36 g/sec.

Mb D
3.5.2 Raden amissions [ J
No control measures are available to prevent raden release. 3, r;a -~q

i. , i t.
3

3.5.2.1 Rdenreleasefremtheoreoiles A - U

The major source of radon is from the radicactive decay of radium-226 produced in the stored
cre. The raden then diffuses from its point of origin into the capillary network fonted by
the ore particles and diffuses thrcugh this netwcrk into the atmosphere.

Cnly a fracticn of the forned raden-222 esca;:es frem the particles in which it is formed.
Experimental evidence;-* suggests an average value for this " emanation factor * of 20 to 257,.
Molecular diffusicn causes tte movement from the nigher cencentration in the ore pile to the
lower c:ncentrations in the atmosphere. The instantaneous flux across a unit area of the ore
pile is influenced by sucn fact:rs as atmos;neric pressure, temperature differentials, wind
speeds, atmospheric stability, and the presence or absence of either moisture or freezing
conditions.

The applicant estimates that 25g C1/ year will be released from the ore storage area. The
staff, using data from old tailings piless at Mexican Flat, Utah, Salt Lake City, Utah, and
Tuba City, Ari:ena, calculates an ex;;ected release of 3.31 : 1.2 x 10-3 Ci/ year per ton of
cre. When the seplicant has'71,CCO tens of ore in stcrage, 217 : 88 Cf / year of release could
be ex:ected. The appl' cant will average less than this level of storage. The staff has selected
217 C1/ year of raden-222 release as a conservative value suitacle for assessment purposes.

3.5.2.2 Raden calesse from crusning and samolina
.

At secular equilibrium the average ton of cmshed cre contains 2.8 x 10 " Ci of raden-222.
The a;:clicant ex::ects to crusn and sample 24,CC0 tons of cre per year, containing net more
than 6.3 Ci of radon. The staff's opinien is that inc: ming ore will not be an equilibrium
and that all of the containeo rador will not ce released; however, for assessment purposes
the staff has enosen 7 C1/ year of radon frem tne crushing and sampling operation.

3.5.2.3 Sumary of riden raleases

The total radort released used in the staff's environmental assessment is 224 Ci/ year. The
uncertainty of this numerical value is high, but because the acplicant had only 17,000 tens
of are in stcrsge in April 1973 and expects to add only 2000 tons ;:er month until a peak
storage of 71,000 tons is reached (af ter which the ore stockpile will reduce in size by at
least 2500 tens per month), the staff considers the value chosen censervative.

3.5.3 Radioactivitv transecrt by erecisitation

3.5.3.1 Trinstert rec 5anisms

The only .3y cre, er its constituents, can be moved frem the are piles except as dust is by
the action of ficwing dater. The scurce of this water is natural precipitation. Over a
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30-year ;:eriod (1931 to 196C), the largest = served one-cay precipitatien was 5.0 cm (1.98 in.).
Such a ritnfall aculd act te excactet to d: a:re tran :nnnert scre of the ore fines at the
pile edges into tne eatitx of the ;ra.el tase underlying tne storeo cre.

The main cre pile structure wculd merely abscrt the rain, which shculd not penetrate more than
0.3 m (1 ft) into the pile per inch of rain (assuming that field capacity is about 15t meisture
and initial moisture is stout 75).

From 1951 througn 1974 tre "axin.' ment.*1y preci:itation at Blanding aas 16.3 cm (6.61 in.)
in Octcter, witn :ne next greatest mentnly value :eing 12.6 cm (4.9o in.) in August. Evapora-
tion during August should exceed the rainfall value so that saturation of tne are piles nould
not occur. In October evapentien is much smaller, and it is likely that ore pile sections
less than 1.8 m (6 f t) in depth could beccme saturated with the resulting " mud" slurrying and
spreading over and into the underlying gravel. The ttaff considers is unlikely that any
substantial transport of are from the gravel ore storage pad would occur via this rechanism.
Some ore fines, however, would be carried into the dirt below the grovel and would eventually
have to be disposed of '. Sect. 3.6.1).

3.5.3.2 Potential erounewater centaminatien

The drillers' log for a water well on the site showed about 1.8 m (6 ft) of quaternary
alluvium as surface soil uncerlain by 10.4 m (34 ft) of Mances shale. This nearly impervious
shale crovides a barrier between the stored are and the Dakota sandstone, the most shallcw '

groundwater source in the vicinity of the 085. No significant potential for groundwater
contaminaticn by rainfall leaching of are dsts.

3.5.3.3 Potential surface-water contamination
.

F1 coding is the caly potential cause of offsite surface-water contamination and then citly if
gross transport of are fines as sediment in the runoff occurs. The staff believes that this
possibility is very remote for the folicwing reas. mis:

"
1. The total drainage area above tha 035 bcunded by the Corral Creek drainage divide

and Highways 95 and 163 is about 1.6 sq km (0.6 sq mile).

2. The probable maximum pracipitatien (6-hr curetion) is 27.9 cm (11 in.) (ER, p. 2-31) or
an average of 1.3 x 10-5 m/sec (4.2 x 10-5 fps).

3. If cne assumes 100, runoff, 20 m3/sec (710 cfs) wculd be produced from this drainage,
and most of this drainage would flow east into Corral Creek through culverts under
Highway 163.

4 The ditches en eacn side of Hignway 95, ncrtn of the C85, cculd drain 370 cfs withcut
ficoding. Therefere, only the catchment area south of Hignway 95 interceoting the are
storage pad will provice floocwater for cre fines transpcrt. The staff estimates tne
area to be abcut 7.4 x 10* M (S x 105 f t') wnien (using previous assumotions) would
provice 33.6 cfs of flood flow from about 7.3 ha (18 acres).

The applicant has esti: rated that at least a dilution factor of 10 would be acnieved by the time
the runoff enters Corra' Creek and that a further dilution factor of 165 wculd be realized at
Corral Creek. More dilution would occur as the runoff progressed further downstream.

The staff concurs with this analysis with one exception; some minor centamiratten could occur
in the drainage ditches along Highway 163 by sediment precipitaticn. The low specific activity
of the cre would preclude any significant risk to public health and safety even if this event
were to occur, but present guidelines could be exceeded.

The staff considers that the above scenario is extremely unlikely but requires that the
applicant provide an earthen been around the are storage pad so that even such an unlikely
event is precluded cocoletely. This precautien will recuire less than 770 m3 (1000 yd ) of3

earth and will represent a minimal expense to the applicant. '
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Executive Ceder 11913 recuires that installations such as this one not be located on existing
ficocolains. The nearest ficccolain is about 0.5 mile from tne site and is at least 100 f t
Icwer than the site.

3.6 CBS DECOMMISSICNING

3.5.1 Dece .mi ssionine

At the end of the useful life of the CSS, the site will be decontaminated to a level that will
permit its unrestricted use.

The physical equipment used at the site (such as trailers, crushers, trucks, scales, loaders,
etc.) will be decentaminated and transferred for use elsewhere or buried in a licensed burial
area. The staff expects no difficulty in cleaning such equiptrent to meet applicable standards ~2
for unrestricted use by the general public,

Concrete used for reads, are stcrage pads, and foundations (if contaminated) can be cleaned
to levels suitable for pessible use, after crushing, as aggregate in other concrete structures.
Much of the gravel en wnien the ore was stored will contain encugh uranium ore fines that it can
be transported and used as lcw grade blendings are at the applicant's uranium mill either at a
profit or no net loss.

Cleanup of soils, contaminated buildings, and structures will be done in accordance with NRC
regulatory guidance and requirements in force at tne time of decomissioning such as those
contained in the Staff Technical Position, Fuel Processing and Fabrication Branch, " Interim

,

Land Cleanup Criteria fce Decommissioning Uranium Mill Sites," May 1978.

If the applicant disposes of this estimated quantity of contaminated soil in his Shcotering
Canyon tailings disposal facility, the staff approximates the cost to be

5600 yd of excavation at $1.00 yd $ 5,500
7500 tens trucked 130 miles at $0.C85 per mile 82,875

-- Site bormw, fill and grade, 56C0 yd at $1.00 yd 5.600

$94,075

The final license will contain a ccndition which requires removal of any contaminated soil to
a licensed burial area.

3.6.2 Reclamation

The applicant has procesed to place 10 to 15 cm (4 to 6 in.) of topsoil over all areas where
the soil was removed during construction of the CBS ce stri; ped because of radicactive con-
tamination and then tie this tcasoil to the subsoil by ripping., This soil will be fertilized
if required and mulcned with straw at a rate of 2 tens per acre.

31uebunen wneatgrass and Indian vicograss will then be drill-seeded at 7 and 2 kg/ha (6 and
2 lb/ acre) respectively. Seeding will take place in midsumer before the rainy season. The
fence surrounding the CES will remain for at least two growing seasons to protect the area until
the new vegetation is established. If necessary, reseeding will be done. The staff estimates
revegetation costs to be 55925 and total reclamation costs to be $100,000.

If the applicant centinues to operate the 085 for the precosed mill operating period of
15 years and if the buying station continues to purchase 20C0 tons per month of ore, the
decocnissioning and reclamation costs will be less than 30c per ton of cre.

As a license condition, the applicant will be required to file a performance bcnd with the
State of Utah to ensure tnat the above reclamation is performed regardless of the eventual
method of contaminated soil disposal. When reclamaticn is completed, the site will be
available for unrestricted use by the general public for any suitable activity,
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4 ENVIRONMENTAL IMPACTS

4.1 AIR CUALITY

The principal nonradiological air pollutants associated with the completed construction of
the Plateau Resources Ore Buying Statien (CBS) were fugitive dust emissions and minor amounts
of gaseous emissions frem internal combustion engines. Construction took ap;roxirrately five
months and included disturtance of only about 6 ha (14 acres) of land. Construction included
installation of a prefabricated office and laboratory, the truck scale, and the are receiving
pad and erection of the crushing and sampling facilities. Althcugh the air pollutants
associated with construction activities were not monitortd, the relatively small area of land
and short duration of construction probably precluded a significant impact to local air quality.

The most significant ncnradiolegical emission associated with operation of the CBS is dust
generated by venicular traffic and are stockpiling operations. Fugitive dust is ex;ected to
be the highest during late 1979 wnen stockpiles are at tt.eir maximum size (71.000 tons) and
when ore is being removed for processing (Acolication for Scurce Material Licence ER,
Sect. 6.2.3). If a maximum of 4830 tons of ore is removed from the CBS per montti, dust
emissicns during the year are estimated by the applicant to be 10.470 kg (23,C84 lb), with an
average emission rate of about 0.33 gps (2.6 lb/hr). Lesser amcunts are anticipated during
operations before removal of the cre. The average ore-dus+. emissiens between 1977 and 1980
are estimated by tne applicant to be 0.10 gps, or 7160 'o/ year (Applicatien for Scurce Material
License ER, Appendix 3, p. 5-107). The staff has estimated ne maximum annual average emission
rate of particulates to be 0.36 gps (2.9 lb/hr) during are removal. Average cre-dust emissions
between 1977 and 1980 are estimated by the staff to be 0.12 gps (0.95 lb/hr) (Sect. 3.5.1).
Using dispersion C0efficients based en modified meteorological data from Farningt:n, New
Mexico (Applicaticn for Scurce Material License ER, Sect. 2.2, and Appendix B), the applicant
estimates that the maximum annual average concentraticn of particulates at the s uth prc;:erty
boundary will be about 27 ug/m . Under worst-case meteorolcgical c:nditions [6 hr of persistent3

wind directicn with F stacility and a wind speed of 2.5 m/sec (0.2 fps)], the apolicant calcu-
lated an expected 24-hr average suspended particulate c:ncentration to be about 32 ug/m3 at
the western boundary of the CBS pr0 erty.

Approximately 30 tens of ore at ene time are hauled to the CBS by CPJCk (ApoliCaticn for
Source Material License ER, Sect. 5.2.2). The applicant is required to spray water on
delivered are that exnibits dust fer .ation when cucped onto the oad (Sect. 3.5.1.1). The ore
is hauled by trucks to tne ore storage area, whicn is surfaced with gravel. The acclicant
employs several dust centrol measures during the crushing and sampling operatien (sects. 3.2.2
and 3.5.1.1). Cust control at the are s:cesge pads is ciscussed in Sect. 3.5.1.2. The
applicant preposes to c:ntrol cust fecm the stockpiles by tre use of either water sprays or
chemi:al binders. The staff finds these methods acceptacle and, for reascns discussed in
Sect. 3.5.1.2, requires the applicant to apply dust control measures whenever bicwing dust
from ore piles is apparent and at times when winds with gusts above 40 icn/hr (25 moh) are
forecas . Ore transported to the processing mill will be covered with canvas.

The trucks and frent-end loader used to move the ore will emit minor amounts of oxides of
nitrogen, carbon monoxide, unourned hydrocartens, and sulfur dioxide. The total quantity of
these combustion products released to the atmosonere is dependent on (1) the number and types
of equipment in use and (2) their frequency and duration of coeration. At present, three to
four trucks arrive at the CBS per ccerating day; wnen shipment of the ore to the processing
mill begins, the number of trucks may increase to 12 per day (Sect. 3.2.1). This relatively
small number of trucks is not expected to affect significantly the air quality of the regicn.

Fumes from the analytical laboratory are collected in a hecd and discharged to the atmosphere.
Based on the small size of the laboratory and the analyses performed, it is the staff's cpinion
that suca fumes should not significantly affect the air quality of the area.
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4.2 LA 0 USE

4.2.1 Land rescurces

The CBS occupies accroximately 6 na (14 acres) of land located centrally within tne 25-ha
(63-acre) site ~..ned by tne acolicant. Because tre CSS is located en an abandered agricultural
field and because of tre large amount of agricultural lard in tre rea :n (Sect. 2.5.1.3 and
Fig. 2.0, : nstructicn of t9e f acility cio not result in any signif : ant land use ir: acts.
Also, c ntinwed c; erat;;n of tre f acility is not ex ected to :r cuce any adverse land use
impacts. Altncugn the station site itself nas fallcw field tnat suppcrted neecs and other
invader species prior to construction, tne applicant plans to restore tne disturbed land's to a
productive condition fcr livestock upon temination of the project (Applicaticn for Scu ce
Katerial License ER, Sect. 6.2.7).

.

4.2.2 Historical and archaeological resources

Operation of the CBS dces not affect local historical or archaeological resources.

4.3 WATER

4.3.1 Sur< ace water

The construction and operation of the CBS have had minimal impact on the surface waters of the
project site or vicinity. Curing construction, the ground surface was disturbed by grading,
soil and taptoil storage, and other c nstruction-related activities. The soils of the project
site are normally subject to extensive erosien due to lar k of censolidation and poor vegetative
cover (Sects. 2.8 and 2.3.1). In the arid climate experienced at tne project site, such
construction activities could have slightly increased sediment runoff, but only during perieds
of heavy, erosion-producing rainfall.

An analysis of the potential t:xic products produced by the weathering of stored uranium
(Table 3.2) indicates the possible oxidation of arsenic and selenium in the ore to water
soluble foms. Therefore, a pcssible source of a;uatic impact as a result of CSS operatien
would be the rainfall runoff transfer of these and otner potentially t0xic substances in
particulate or soluable fom to Corral Creek [about 1.6 km (1 mile) to tne south-southeast of
the CBS]. The introcuction of sucn material into Corral Creek could semit further transoort
of these sucstances soutnward to Recapture Creek and tne San Juan River under extreme rainfall
conditions. Mcwever, tne relatively flat tepcgraphy, the arid climate, and the distance of
the CBS from Ccrral Creek indicate that this possibility is remote. The staff is requiring
the applicant to construct a runoff diversion / retention barrier around the ore stockoile to
reduce further the possibility of are material transfer to adjacent watercourses under
adverse meteorolegical conditions (carried eitner by runoff originating ucslcoe fr:m tne CSS
and imoinging en tne stockpiles or Dy direct precioitation en ne are stockpiles and
subsequent runoff). See als Sect. 3.5.3.3.

4.3.2 Groundwater

Plateau P.esources received a pernit to appropriate groundwater frem the Utan Cecartment of
Natural Resources in 1977 A nell (CBS Well No.1) was crilled to the Cakota Sanestene aquifer;
hcwever, the quality of the water was too pone for dcmestic use at the station. Another
well (CBS Well No. 2) wat drilled adjacent to Well No.1 into the lower Salt Wash Member of the
Morrison Fornation. Water from this well is being used at the CBS. Well No. I was not capped
so that a water quality sampling source could be provided.

No noticeable effect on grounenater resources is expected from CBS coerations. The staff
estimates use of less than 100 acre-ft/ year frcm an aquifer containing several thousand
acre-feet per square mile.
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4.4 MI:lERAL RESCURCES

CBS Operation does not affect mineral resources.

4.5 SOILS

C:nstr;cticn and c:e-stien of the CSS have disturted aceut 6 ha (14 acres) of soil. Stripoing
and st:cx:iling of ::: soil material cisrupted existing :nysical, enemical, and biotic soil
processes. Altncugn tne t:oscil will be replaced ucen terminatten of the project, the natural
soil productivity may be somewhat reduced, and removal of vegetative cover en the site may
have accelerated wind and water erosion. Mcwever, this impact lasted only a few montns during
construction. Soil over much of the site is new stabilized by gravel and established struc-
tures. Soil compaction resulting from grading and operation of heavy equipment also increases
the potential for runoff, erosion, and sedimentation. Mcwever, because of the relatively flat
terrain of the mesa, low precipitation, and sparse vegetation on the site before construction,
the CBS activities shculd not create a significant increase in soil erosien en the site. To
prevent runoff from the are stockpile area, the staff has also required the applicant to
construct a ranoff diversion / rention barrier around the :tockpiles (Sect. 3.5.3.3).

The length of time required to restore the soil to nearly its original concition is not known.
The applicant plans to restore the disturted lands to a 3 oductive conditicn for livestock
( Application for Source Material License ER, Sect. 5.2.7). Reclamation plans are discussed
in Sect. 6.2. The staff recommends that reclamation efforts begin as soon as practical
following decccmissicning of the facility. If the reclamation effort is successful. Icng-tern
impacts to the soil are not expected to be significant.1

4.6 BIOTA

4.6.1 Terrestrial

Old-field vegetation was :emoved from approximately 6 ha (14 acres) during CBS construction.
This loss represents less than 0.2*. of the agricultural land within a 4.3-km (3-mile) radius
of the site (Fig. 2.5) and is, therefore, not considered to be a significant impact to the
coccunity. Animals that occupied the site prior to construction were displaced or destroyed
wnen the facility was built. Many of the individuals that were displaced may have been Icst
because of eitner precation or increased competition for food, territory, and etner haoitat
requi remen ts . Cestr;cticn of these species is not c:nsidered to be a significant imcact
because taese individ;als ccmcrise a very small percentage of the total regicnal pcculations.
Habitat disturted as a result of Construction and cperaticn of the '35 represents less than
0.007*, of similar habitat in the county.

Human activity, traffic, and noise associated with constructicn and operation of the CBS are
expected to have a neglipble impact on the wildlife in the vicinity. Noise will initially
cause migration by scme wildlife away frer.. tne i rediate site vicinity, but those that remain
or return will generally bec me accustomed to the noise and activity. Although the increase
in animal mortality tecause of highway collisions cannot be predicted, such an impact is
expected to be negligible.

Loss of soil particles as a result of construction and operation of the 035 is discussed in
Sects. 4.1 and 4.5. Wind erosion is ninimized using a variety of methods (Sect. 3.5.1.2), and
water erosion is not expected to be a significant prcblem because of the relativity flat
terrain, sandy soil, and low precipitation. Mcwever, particles from the ore stockpiles could
be loosened by prec1pitation and carriet W the applicant's property. The resultant cre-
fines sediment could contain toxic compounas of selenium and arsenic, which could have a
deleterious effect on the surrounding vegetation and, indirectly, en the wildlife. To mini-
mize the probability of tais type of event, the staff has required the acplicant to construct
a runoff diversion / retention barrier around the are stockpiles (Sect. 3.5.3.3).

Vegetation adjacent to the CSS will be affected by settling dust and other air pollutants
associated with CBS constructicn and operatien (Sect. 4.1). Although the reduction in photo-
synthetic activity and vigor of the vegetation canne' 5e determined, such an impact is ex ected
to be negligible.

D D

Ju L JL .

ll(' /
- $30M| _1 L 'l

t '

'

-

. __ -



.

%

i
'

4-4

Because of the site was an old 3gricultural field prier to construction, ncne of the procesed
endangered plant scecies that have documented distributions in San Juan C0unty* are expected to3

occur cn the facility site or it. ediate vicinity. Altncugh the range of the endangered
speciesi Arerican peregrine f alcon (?&c mm hs m -) and bald eagle (nmeera
,cucocc-bN) includes the vicinity of the CBS, lack cf suitaole nacitat makes it unlikely that*

these 3:ecies will utilice the project site for feeding ce nesting. Therefore, constructicn
and operation of the CBS shoule aava no significant ircact on enc.ngered scecies.

4.6.2 Acuatic biota

The operation of the uranium CBS dces not involve direct discharge into any surface waters.
It is possible that runoff carrying toxic substances (e.g. arsenic and selenium) from the
are stockpiles mignt reach Corral Creek and subsequently enter Recapture Creek and the San
Juan River. Hcwever, the relatively flat topography, arid climate, and distance of the CBS
from the potential receiving water bodies preclude this possibility. The staff also requires
that the applicant construct a runoff diversion /retentien barrier around the stockpiles to
furtner reduce the poss'bility of ore material transfer to Corral Creek.

4.7 RADICLCGICAL IMPACTS

The sources of radiological impact to the environmental area of the CBS are the natural
radiation background and the contribution of the plant's effluents. The exposed population is
comprised of the workers at the ' site and the public within a radius of 80 km (50 miles) of the
plant.

4.7.1 praccerational radiation envicccment

The preoperational radiation environment at the CBS site represented a coccinatien of the
natural radiation environment and radiation resulting from prior mining cperations. The
natural radiation environment is a result of cosmic radiation, cosmogenic radioactivity, and
terrestrial radicactivity (Sect. 2.10). Radiation backgrounc at the site is not presently

" affected by other facilities; however, a uranium ore milling cperation pecposed for a site
approximately 4.3 k= (3 miles) south of the plant will possibly have scme slight effect on the
cackground levels. The cose to tne total bocy frcm all sources of natural background radia-
tion, estimated by actual site measurements and from literature data, is about 207 millirems
per year for the plant site area.

4.7.2 Radiolooical imoacts from mutine ocerations

Radiation doses were estimated for both individuals and the general ;;oculaticn living near the
CBS site. The estimates were calculated on the basis of raconnendations of One International
Ccnnission on Radiological Protection (ICRP-II)6 and tne recort of tne Task Grcup en Lung
Dynamics for Connittee II of ICRP.' The following informaticri was used in tne cose calculations:
(1) estimates of predicted radioactive releases presented in Sect. 3.2.4 and Appendix A.
(2) site metecrological and hydrological considerations discussed in Sect. 2.1 and 2.6 and
Appendix A, and (3) land use infornation discussed in Sect. 2.5.

AIRCOS-II, a FORTRAN computer coce,8 was used to estimate individual and peculation dose
resulting from centinuous atmospheric releases of airtorne radioactive materials from the
storage * and crushing of ore-bearing materials. Where possible, site-specific environmental
parameters were used in dose deterninations. Where the information was not available, cen-
servative parameters were used; that is, values were chosen to maximize intake by man.
Reducing factors, such as snielding provided by dwellings and time spend away from home, were
not considered. Also, because tne nearest rasidents have vegetable gardens, it was assumed
that all the produce and meat consumed was raised at the resicence. A more detailed dis-
cussion of methods used in estimating radiation dose is provided in Appendix A of this report
and in CRNL-4992. )
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4.7.3 E m sure pat *.nys

The pctential ent ironmental ex;:esure patheys fcr raciation exposure to man are presented
sne''istically in Fig. 4.1. The estimates of dose ccmit ents to man were made for radioactive
effluent discna ges to the envircament using actual locations and enaracteristics of the plant
site envirens and tne actual catnways by wnich memcers of the ;:ublic can ::e exposed to the

tre aa31 sis are cose-comit ent evaluations of three affluentdischarges. Incluces iq /
categcries: (1) pa: Nays asscciatat wita par-iculate re' eases to tne at Oscnere, (2) pathways
asscciated with gasecas releases to the at cscnere, and (3) pa: Nays asscciated witn seepage
to surface water and gr%ndwater. For the CSS cperatien, the pattways of imoortance for
producing the most significant dose cormtit=ent to incividuals and population tre (1) inhalation
of radon and its daugntars, (2) innalation of radicactive dust particles, and (3) ingestien of
radionuclides in beef and vegetables. All other exposure pathways are estimated to contribute
less significant dose ccomitments.

4.7.4 Radiatien dose carmiitments to individuals

A summary of the dose comitments to individuals at selected offsite locations where doses are
calculated to be tne largest are listed in Table 4.1. Estimates are presented for the signifi-
cant exposure pathways discussed in Sect. 4.3.3. The highest doses received by individuals
living in the vicinity of the 085 occur at the nearest residence, approximately 2.6 km
(1.6 miles) northeast of the plant effluents. The highest annual dose comit:nents were
0.40 millirem to the total body,1.9 millirems to the bene, and 0.63 millirem to the lungs.

An evaluation of the potential land used near the CBS was carried out to identify locaticns
wnere individuals might live per tsnently during staticn coerations. This investigation
revealed that the nearts potential homesite would be 0.97 km (0.6 mile) northeast of the
plant effluents. The dose comitments for this site are also shown in Table 4.1. The highest *

annual dose comitments are 2.5 millirems to the total body,12.1 millirems to the bene, and
2.7 millirems to the lungs.

In the case of the dose camiitment estimated for the nearest resident, the major contributing
radionuclides to tne total-body dose were radium-225 (740, lead-210 (13%), and thorium-230
(St). Similarly, for the bene dose, radium-225 (42%), lead-210 (37%), and thorium-220 (195)"

were the major centributors. The dose to the lungs, hcwever, was due primarily to raden-222
(5%) and its short-lived daugnters, polenium-218 (29',) and lead-214 (42%).

At locations further facm the station operatiens (Table 4.;'), individuals will receive icwer
doses than those estimated for the two locations snown in Table 4.1. A brief discussion of
various pathways for radiation expcsure to individuals living near the station site is pre-
sented in the following sections.

4. 7. 4.1 Internal ex::csures

Air cathways

The average rate of release of airtorne radioactivity during the ore grinding and storage
cperations is given in Table A 3 (Appendix A) and discussed in Sect. 3.5.

The exposure pathways for air are by inhalation of airtorne radioactive particles (soluble
and insoluble). The fraction of the radioactivity deposited in the nascpharynx, trachea, and
the brcnchial tree and pulmonary region is dependent upon the particulate aerodynanic-si:e
distributien, the pnysiological state of the body (i.e. , active versus basal or sedentary state
affecting tne total lung voltre and respiratory frequency), and the solubility in the lung
fluid. The 50-year dose cemitments for centinuous inhalaticn were calculated on tne basis of
the recomendations of the Internaticnal Comissicn en Radiological Protection (IC*tP),
Comittee II Repcrti and the Task Group on Lung Dynamics for Cermiittee II of ICRP.7 The
dose ccnversion factors for inhaled radienuclices M based on the Task Group lung nodel are
listed in A pendix A, Tables A.5 and A.6. Cther certinent dose conversien factors are frem
CRNL ag92.3 The doses by pathway for the nearest resident and the nearest cotential resident
are sncwn in Table 4.1. Essentially all of the lung dose (355) resulted from the innalatien '

pathway wnile cnly 'l', of tne total-bcdy dose and 20' of the Ocne were due to this pathway. The
dispersien factors (x/Q values) for the-CC.S,are presented in Accendix A as a function of the
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Fig. 3.1. Pathways for external and internal exposure in man.

-distance from the site. The airborne release rates of radienuclides for the various sources
are given in Table A.3 of Appendix A.

Water cathways

The 085 cre grinding operaticn will not release radioactive waste directly into surface waters.
However, the potential of the contaminatien of grouncoater by seecage of leached radionuclides
from the ore storage pile dces exist. Rcutine sampling of nearby wells and springs originating
from the groundwater will be perforced to monitor the 30tential seepage. .c is likely that all
the :noisture produced in this arid area will be 3bscrbed by the are plies and will not result
in leaching to tne grounenater or surface water. Therefore, no significant contributien to dose
is expected frT.) the storage of cre via the groundwater pathway.

4.-

r,')

. -. . -



.

47

Tatie A1. Annual dose cornmitments# to incividuals from radioactve releases
from the Plateau Resources Cre Buying ctation

Oosa t millire<ns cor yeari
E moosure

LQcat'on Bronchial
oathway Total body Bone K;oney Lung

eoitnenum

'.earest ;e maneet :nnatanen 0 033 0.204 0.107 1.37 1438

res dance,2.6 km ingestion a249 1640 0.411 0.243

(1.6 miles) NE of tne piant External a018 1026 4014 1015

Total a300 1900 a532 1.64 1 43

Nearest ste of potennal Inhalaeon' a217 1.530 a700 198 17.1

permanent residence. Ingewoon 1.570 16.650 1590 1.570

0.97 km (0.6 milat NE External atto a157 a862 a098
of the plant

Total , 1.897 18.337 4.1 52 10.65 17.1

* Domes integrated over a 50 year penod from one year of innaianon or :ngest:en.
eCosas to total body, bone, luoney, and fungs are those resulong from inhalanon of partculates of U 234

U.208. T1>230. Re2;6. P*>210. and P&210. The cases to the bronchial epithelium are those from inhalanon of
radon daugetars.

Table 42. Annual populaton dase commrtments -

to the 1970 population * withm an Sakm
(54misel radass of the piant ste

Oase (marwems)
Recenta' a'S*" D n p rlDmant effiuents Naturu b.c w ound

V O) U'Total body * 3033 3.664 J"

[[](-]' {| ]a .
..

Lung * 2.436 17.045 t

ISone 1322 4.407 -

- C J\J Q89ased on a populat:on of f.77 x 10' persons.
' Total body dose from background or:ed on ac mai

measurements and literature dam s 207 maurems per year
(Sect. 2.1CL

' Dose to the lung nduces cose to ne wonctual eor
thelium 8rorn arf 222 daugnters. .%th ,sormal backgrrvnd
concittons. continuous ex osure to ine mean corcemat' .rn

31500 to 1000 oCLm ) of An 222 in me air would cesiver a
cose of SCO to 1c00 muhrems per year to me ocorcmal
sostnehum [Nanonal Acacemy of Scence-Naconas Amaren
Councsi. The Effects ars Pooutscons of Esoasures :o Law
Levets of lonoring Racration. Reoort of me Acersary Cam.
mrt:ee on me Biologreat Etfacts of tonrzung Ramacon. t B El R).
U.S. Government Pnnong C ffice. Wastungton. 3.C. 19721

'F0od cathways

A survey Of residents living near the site indicated that scoe cultivate vegetable gardens.
For this assessment, it was assumed that all f00d c0nsumed by the individual was produced at
the residence. This assumption is conservative; thus the individual dose estimates will be
nigher than actually excected. It was assumed that tne indi<idual censumed 0.25 kg (0.55 lb)
Of vegetables, 0.30 kg (6.66 lb) Of beef, and I liter (0.2 gal) Of nilk daily, which would
result in the maximum annual dose cecrtitments shcwn in Table 4.1. Approximately 35: Of the
total-body dcse and bone dose was via the ingestien ;:athway.
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4.7.4.2 E.<ternal execsure

The Ocnc!ntraticn of radicactivity de;csited on the grcund was based on a 2Lyear lifetime for
the station operation. The methodology of air dispersi0n and deposition has been discussed
in detail.i External execsares from i=ersicn in con:aminatec air and from contaminated
surfaces aere considered. 45 shcwn in Table 4.1, external gar:na radiati0n exposures to
indivicuals living in :ne area are quite icw.

4.7.5 Radiation dose critments to occulations

The pcpulation dose cnit: rents based on the 1970 population within an 80-km (50 mile) radius
of the station are shewn in Table 4.2. Similar natural background doses are also presented for
comparisen. Oose comitments resulting from normal operations of the station represent only
a very small increase in the pcpulation radiation dose rates frcra natural background sources.

4.7.6 Evaluation of radioleoical imcacts on the public

The predicted annual individual cmitments (Table 4.1) resulting from the nor ral operations of
the station are only a small fraction of the present NRC dose limits for memcers of the public
outside of restricted areas as specified in 10 CFR Part 20, Standards for Protectico Against
Radiation. The predicted dose cemitments are also well below the EPA Radiation Protection
Standards for Ner-al Operations of the Uranium Fuel Cycle (40 CFR Part 190), which is to become
effective for uranium ore buying stations by Decemoer 1980. Table 4.3 presents a comparison
of the predicted maximum annual dose commitments to individuals living at the nearest residence
to the CBS with radiatien standards for individual members of the public.

Table 4.3. Compenson of armual dose commitments to individuais*
.

*

with radnoon protection standards

Ernmated annual Radiation protection Fracuan of O
" M '"' dose commitments stancares stancaras

_

Present NRC regulation (10 CFR Part 20) - ,
-

),
Total body a30 mdhrems per year SCo mdhrems per year 0.0006 !i r | A

'

~"{ ]ibLung 1.674 md6 rems per year 15Co mdhrems per year 3.0011 ij! ,|0|,

Kidney a532 mdhrems per year 1500 mdhrems per year 0.00o35 # '

Sone 2.300 mdhrems per year 3C00 mdhrerra per year P.J001
Bronchial eccesium 0. coco 17 WLa 4033 WL* u.00052

Puture EPA standards (40 CFR Part 190)

Total body 0.00 mdhrems per year 25 millirems per year 3.012
Lung 1.68 mdhrems per year 25 mcrems per year 0.067
Coney 0.53 mdhrems per year 2s mdi; rems per year C.021
Bone ~ 2.30 mdhrems per yew 25 rmlbrems per year 0.116

8Broncmal epeebum 3.occo17 WL NA'

' Maximum dose at 2.6 km (1.6 mdes) from plant et'fuenu.
aRadiation standarcs for e.xposures to An-222 and daugr*ters are empressed in worting fevels

(W'J. that .s. the amount of any comt> nation of snort +ved radioactve decay products of An-222
sin f liter of air that wdl release 1.3 X io MeV of asona parec!e energy dunnq their decay to

Pt>210 (radium ol.
'Not apopcatwe; 4o CF R Part 30 does not include dosas from Rr>222 daugnters.
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The acculation dose comtments (Table 4.2) resulting frem CBS operatien are only a small
fracticn of the similar c:ses received fecm natural background radiatien.

4.7.7 Cccucational dose

Any worker likely to receive a dose in any calendar :uarter in excess of 25" of the acclicable
value s:ect'f ed in 10 CR Part 2] limits will be required ty the acclicant to wear a trer-o-
lumine<cep desi eta- (9.;; at:r. i: m:ni ar:d :n a pu:r ar(. : asis. m e saml;ng h W 11
be taken in all cc;upatiCnal areas cn a mentaly Dasis for uranium, rac0n-222 daugnters, and
radium-226.

On the basis of !ata available for uranium ore milling operations with similar ore crushing and
storage facilities, it is estimated that occupational dose from CB5 cperations will not exceed
25% of the recxcended limit.11.12 There are presently no comparable exposure data accumulated
for are buying stations.

4. 7.8 Radiological imoact on biota other than man

Although r.o guidelines cencerning acceptable limits of radiation exposures have been established
for the protection of species other than man, it is generally agreed that the limits for hurans
are also conservative for those species.13-za Doses to terrestrial biota, such as birds and
:rmnals, are quite similar to those calculated fcr man because of gaseous effluents and -arise
from the same dispersicn pathways and censiderations. Because the effluents of the CBS will be
monitored and maintained within safer radiological protection limits for man, no adverse
radiological impact is expected for resident animals.

4.8 SCCICECCNQiIC IM*ACT

4.8.1 Demcgr10hy

Because the CBS is already ocerating, it is unlikely to have any effect en local demography
other than that wnicn has already occurred - the employment of a:croximately eight pecole, some
of whicn are native to the area. Eventually, from eignt to ten truck drivers will be recuired
to haul are from the CBS to the pecposed mill. The staff assumes that tnese drivers will be
ac::uired from :ne local labor pool and that they will not cause a need for additicnal puolic
services.

4.8.2 Social occanizatien

Because most emoloyees at the CSS will be frem tre area, no et 'ects en sccial crgani:stien arb
expected.

4.3.3 Economic orcanization

The CBS provides a sales point for ore fron local mines; thus, it affects the lccal econcey to
a degree far greater than the impact from CBS direct employment.

4.8.4 Conclusion

The CBS operation has little direct impact on the coccunity. Secondary impacts en local
mining operations snould enaole mining expansion at a sicwer pace than if the mines were
expected to lupply an instant ore supply for the pr0 posed : nill.
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5. ENVIRCNMENTAL EFFECTS CF ACCICE?iTS

5.1 095 2CCICENTS
,

The possibility of any accident on the CSS site severely affecting the offsite envircnment
is negligible.

The quantities of chemicals used for ore analysis are too small to create a sericus explosion
hazard. If a fire occurs, it would not disperse the low-specific-activity ore.

A tornado striking tha site could disperse large quantit es of the stored ore. The probability
of such a tornado striking a 1* square at the CBS location is about 8 x 10-5 per year (ref.1)
or once in 12,500 years. The CBS buildings would be destroyed, but dispersal of any are
offsite would not result in any measurable hazard to public health and safety.

5.2 TRANSPCRTATICN ACCICENTS

The most significant potential impact of transporting are to and from the CBS is spillage of
radioactive material as the result of transportation accidents. The pecbability of a truck
accident is about 1.6 x 10-6 to 2.6 x 10-5 per mile. It is estimated that eight to ten
trucks will transport are 5 days per week, 52 weeks per ; ear. The maximum cumulative distance
driven by all trucks with a load of ore on board is apprcximately 250,000 to 325,000 miles per
year. Consequently, there is a potential for the loaded ore trucks to have 0.4 to 0.3 accioent
per year.

The statistics used in this analysis include all types of accidents, and an accident involving
a uranium are truck would not necessarily result in the spillage of any are. Mcwever, if a
spill did cccur, it is unlikely tnat significant amounts of radicnuclides would be released
to the environment.

The trucks used to haul are to the CBS ccemonly carry a maximum of 30 tons of material.
Assuming an average ere grade of 0.i", uranium oxide (approximate average grade of the are
received to data), a delivery truck would carry a maximum of about 30 kg (66 lb) of uranium
oxide. Even if the entire load were spilled, it would be difficult for significant amounts
of this radioactive material to enter tne environment because it is relatively insoluble and
is not likely to be easily dispersed by wind. In addition, the are would be both valuable and
easy to clean ap.

REFERENCE FOR SECTIC'I 5

1. H. C. S. Thom, " Tornado Probabilities,' Non. Vecths2* Rev. 91: 730-737 (1963)..
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6. MCNITCRI';G FROGRANS

Ccnstruction of the Plsteau tescurces CSS began in " arch 1977 and was cc Oleted accc ximately
dive mentns later. Ej late Fe:ruary 1973, the a:alicant nad st:cxpiled a;creximately
17,000 tons of cre at tne station. ine need for a Source Material License for tne CSS
construction and cceration was not establisned until February 1973 (Application for Scurce
Material License ER, Sect. 6.5.1). Consequently, precperational scnitoring was not conducted
at the site. For the current license application, the applicant relied primarily en infor-
mation from published reports and limited monitoring of air quality following construction
of the facility (Applicatien for Source Material License ER, Sect. 6.1).

6.1 AIR QUALITY

Suspended particulate matter, the major nenradiological pollutant emitted from the CSS, was
monitored at the station by the applicant frca July 22 througn December 19, 1977. The monitor
was located approximately 3 m (10 ft) aboveground to the east of the CBS, near the property
fence. Twenty-four-hour sa: ples were collected on glass fiber filters, using a standard
Environmental Protection Agency (EPA), high-volume, particulate sampler fitted with a constant-
flow controller. In addition, the Utah Bureau of Air Quality cperates a mcnitoring station
for suspended particulates and sulfur dioxide approximately 109 km (68 miles) to the west-
southwest at Bullfrog Basin Marina.

The applicant has not presented plans for futher menitoring of sus: ended particulate matter
at the site. Because only a few tens of ore had been stockpiled at the station wnen initia'.
monitoring of suspended particulates was conducted and because as mucn as 57,000 tens of ore
will be stored at the site (Application for Source Material License ER, Sect.1.0), the staff
requires that total suspended particulate matter be measured at least four times a year near
the property fence downwind from the station. Samples should be collected eccording to EPA
and/or Utah Division of Health acceptable procedures so tnat 24-hr and annual average
concentrations can be calculated. Af ter one year of sampling, the data shculd be analyzed,
and a report should te prepared and submitted to the Utah Division of Health and to the NRC
for their evaluation ano recommendations.

6.2 LMD USE MD RECLAMATICN

The applicant acquired land use data from published reports; discussiens with ::ersennel of
varicus Federal, State, and local offices; and cnsite visits. No otner s;:ecial methodology
was required.

Cecc:missioning of the buying station is discussed in Sect. 3.6.1. The acolicant proocses
* u restore all lands disturbed by the CBS to a pr0ductive condition c0nsistent with past and.

present uses of the area (Apolication for Source Material License ER, Sect. 6.2.7). Land in
the vicinity of tne CBS is used for agricultural creps (primarily pinto beans) and for pasture.
Prior to constructien, the station site itself was fallcw field supporting weeds and other
invader species (Sect. 2.9.1). Lands distur:ed by the C35 will be reclaimed to a productiva
conditien for livestock.

Upon termination of the project, all structures and footings will be r+ moved fecm the site.
Gravel, rock, and cencrete used for reads, ore pads, and fcundations will be removed and.

disposed of in an appropriate manner (Sect. 3.6.1 and Application for Source Material License
ER, Sect. 4.3). The contour and elevation of the land will be restored to be consistent with
the land adjacent to the site. Radioactively contaminated soils will be excavated and dis-
posed of in an appropriate manner (Sect. 3.6.1).
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Aucut 10 :: 15 cm f; to 6 in.) of 00 soil will be olaced Over all areas where soil was
removed during CM cocstra: tion ce stri::e: tecause of radica:tiva ::ntaminaticn. After
this soll is tied to tre sa soil Oy ri: ping, it will Oe 3151 :7 20 to detemine if the 1pplica-
tion of fertili:er is necessary. The soil will :e fertili:ed, if ne:essary, and mulcred with
strau at tre rate of CD kg/ha (2 tons :er acre). Bluecun:h wneatgrass (Or ry; aph:~.m)
and Indian rice grass (;" .::raO &c:rma) will Oe drill-seeded at a rate of 6.7 and
2.2 kg/ha (6 and 2 Ic/ acre) resrectively. These two sCecies 3re calatable to lives * ck Ind
are native to tre arm des:1m ? mil take olace in micsu- er tef:re tre reny seas;n. Ta
protect tne area until tre ne v <egatation :e::mes es iclisred, ne fence sarroun a ng tre CSS
will remain f:r at least tno c:colete growing seasons (Application for Scurce Material License
ER, Sect. 6.2. 7) .

The possible removal of noxious weeds was not discussed by the applicant. If herbicides are
applied to centrol weeds, tne staff requires that all herbicides and tneir use comply with
all appropriate Federal, State, and local regulaticns.

The applicant did not cresent a p?an to monitor the reclamation efforts. The staff recuires
the applicant to monitor and maintain the reclaimed areas until stand establisnment and self-
perpetuation are assured. In accordance witn the State cf Utan Division of 011. Gas, and
Mining, Reclamation Regulation, Rule M-10,1 the revegetation will be acc:mplished and success-
ful anen the species (1) have atnieved a surface c ver of at least 70". of the representative
corm 1 unities surrounding the operation; vegetative c ver 1 tvels shall be detemined by the
operat0r, using professicnally accepted inventory methods approved by the divisien; (2) have
survived for at least three grcwing seascns; (3) are evenly distributed; and (4) are not
supported Dy irrigation or continuing soil amendments.

The applicant's reclamation plan, alcng with the staff's equirements, shculd be adecuate to
ensure successful reclamation of the site. In addition. the staff requires that the apolicant
maintain sufficient records to furnish evidence of compliance with all monitoring and mitiga-
tive measures. To ensure that the above reclamatien is perfonned, the staff recuires that
the apolicant file a perfor nance b0nd with the State of "tah (Sect. 3.6.2). The operater will
be reputred to take samples of soil following final cleanup to confim or shcw that applicable
soil contamination stancarcs have Deen met.

6.3 WATER d iUl'C 3
I}''E % 0 0I6.3.1 Surface water

No adverse imcacts on local or regicnal surface waters or acuatic biotY a a NsN1 C I
operation are precicted because of the required runoff diversicn/ retention barrier around
the cre stockpiles and the lack of direct or indirect discharge into local surface waters.
Therefore, the staff is not requiring an coerational surface-water-quality monitoring
program.

6.0.2 Groundwa te r

No monitoring of grounewater other than that discussed in Sect. 6.6.2 will be recuired.

5.4 SOILS

Information en soils in the CBS area was obtained frtm U.S. Soil Conservation Service
publications describing soll taxonomy and from a soil survey of the San Juan area. Additicnal
information regarding potential ercsten hazards was supplied by the Utan Agricultural Experi-
ment Station ( Acplication for Source Material License ER, Sects. 2.4 and 6.9).

5.5 BIOTA

6.5.1 Terres t rial

The applicant acquired infer .aticn en the terrestrial biota in the CBS vicinity frem :ublished
reports and ciscussicns witn personnel of the Mcab district office of the Sureau of Land
Management ( Application fer Source Material License ER, Sects. 6.1.3 and 6.3).
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6.5.2 Acustic Mota

An aquatic biota mcnitoring progran is not being raquired by the staff because of (1) the
lack of aquatic habitat in the CBS vicinity. (2) t:1e lack of any direct or indirect discharge
into local surface waters, and (3) the staff requirement of a runoff diversion /retentien
barrier around the ore stockpiles.

6.6 OADICLOGICAL

6.6.1 Presoplication environmental monitoring orocram

At the time of 085 construction, there was no license requirement for Operation; consegur.n ly,
no precperational monitoring was conducted on the site. Hcwever. Offsite natural radiation
envircnmental measurerents nave been conducte( 10 to 13 km (6 to 3 miles) west-southwest of
the station using the noluminescent dosimeter (TLD) packets. The geometric mean for the
sites, excluding one location in the vicinity of an abanc ned uranium mine, was 1.92 milli-
rems per week. The results of the sar:pling are shown in Table 6.1. Studies were also con-
ducted to deter:iine the raden-222 concentration in the air near the CBS. The geometric mean
for all samples was 1.93 pCl/ liter.

Table 6.1. Terrestrial and cosmec background radianon
mecoured in the vicmety of the CBS

All values are measured in mdlerems per week
. .

8Sample sites TLD* Cosm6c %s K.40

1 1.75 1.75 0.0054 9 [
I N3 1.70 1.70 0.0c54 I g

7 2.17 1.65 0.0054 L O j) J
8

B 6.79 1.42 0.0054
14 2.12 1.71 0.0054 I D' h_

-

p

Lb "*Thermoluminescent dommeter.
8Potass4um-40 content was assumed to de tne same for all

locaDCns.
' Measured in tPe vicnary of an abandoned uranium mine:

this measurement exctuced from area nctural background
Calculations.

'Particulates were collected with a high-volume sampler at the CBS during July and August of
1977. The August samcle, newever, was collected after cne snipment of are nad ::een received 7
at the station. These results are shcwn in Table 6.2.

Table 6.2. Racnoactrve partu: dates

8
Total air sample Radioactivity concentraeon (pC:/m )

, (*b Total u Th230 Ra 226 P*>210

July 22,1977 1711 7.9 X 10- * 4.0 X 10-' 1.4 X 10-' 7.0 X 10-8

AuS 3.1977* 1713 7.9 X 10-s 4.7 X 10-* IL9 X10-' 3.3 X 10-*

*Samo6es :aken after one stupment of are nad been made to the CBS.
_

\Q0f'
t , ' j:

.

/.
I

_ _ _ . . . ._



- . _ . - - _ - . . .. --

P

.

6-4

Results of water sa cles taken in the CSS area shcw that the uranium-233 content of the
wat2r was ;enerally relativel/ 1: , rang:ng f rc., 0.11 to 22.7 ::o (Ta:le 6.3). The nigh
value for uranium was conirea fecm a 1:rH; near the a:andered mine west of Slanding.
:tadium-226 was aiso 104 rang:ng fr~10.04 to 0.97 pC1/ liter. Witn two minor exceptions, no
thorium-232 or radium-223 was cetecte: in the we.ter (Table 5.3). Sotn thorium-220 and
raden-226 were in cons 1ceri:le disequilibrit.m with uranium in the water su. oles, wnich was
belie;ea to occur techse of :ne extai:ing envirarment and nign bicar: enate ::ncentrstions
of tre aaters.

Gross alona values for tre water sam:les were gererally Icw, ranging fr:m insignificant to
a hign of 17 pCi/ liter in the spring near the acandoned mines (Tacle 6.3).

6.6.2 Precosed coerstional enviren-ental monitoring eregram

Radiological environmental imcacts could result frca dust blewing from the CBS, from raden-222
emanating from the ore. from runoff and seepage fran the ore stockr,iles, and f rom direct ga:La
radiation from the ore.

Cust will te menttered at the CBS by high-volume samoling. The sample locations are shown in
Fig. 6.1, and the monitoring program is cescribed in Table 6.4 These samples will be analyzed
fo* uranium, radium-220, and thorium-230. At the same sampling locations, the air will be
monitored for raden-222 each quarter.

The potential seepage of radioactivity will be monitored routinely at CBS Well No.1,
drilled into the Cakota Sandstone aquifer near the southeast corner of tne statien site.
In addition, cwo sprin';s that derive water from this aquiter located about 1.6 km (1 mile)
south-southeast of the station will be monitored. Surface-water contaminatien from runoff
will be monitored by samoling a s:.all impoundment located in the scutheast corner of the
station site. Additionally, surface water in the ditch borcering U.S. Highway 163 southeast
of the CBS will be sampled. The water =cnitoring program is described in Table 6.4.

A total of 13 TL0s will be placed around the CBS to monitor radiation levels in the environ-
ment (Fig. 6.1). Tnree TL0s will be used as controls - cne in Blanding, one in the foothills

-. of the Abajo Mcuntains, and one at an analytical laboratcry in Santa Fe, New Mexico. The
direct radiation monitoring program is shown in Table 6.4.

REFERENCE FCR SECTICN 6

1. State of Utah Divisien of 011. Gas, and Mining, Chcnges :nd Addidens to :he hm;
h!ss and .iega cMons, adopteo by the Board of 011, Gas, and Mining en Mar. 22, 1973
(effective June 1,1973).
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Fig. 6.1. Proposed radiological samling sites. Source: Plateau Resources, Limited,
_. .4ppli.x::icn #: Scu: re Mr: ark' ;i, ensa, Occket No. 40-8674, Apr. 3, 1978.

Table 6.& Future radiological monitonnq prograrn

Tvos g;ng Radiatonof Number orsamose Locaton* Metnod Frequency D'C'*"CV
racionuchoes

Amenent a.r 6 Four locanons along tae Canonuous Fiiters Montnly U, ,,IDartculatt.- pr'nc Dal Mnd vec*or Changed Cam Dosite
(Soutn !J nortn} and *wo weekly or as
locanons owpencicular reau. red by Quarterty Ra-226. Th 230
to trus vector cust loading compoute

Amenent a.r 6 Sarne locaoons as aartorne One weetc. Quar *erty Cuarterty An 222trydon gn) partculates canonuous
per quarter

Direct rodsaton 13 Ten locatons around or near TLD Cuarterty Cuarterty X<ay and pma
the ste boundary. Three

does rate
locanons - 81anding,
footftlis of Abalo Mts.and
Santa Fe, N.Mez. - as controts

Groundwater (west 3 Southeast comer of CBS sto Gran Cuarterty Quarterty Gross J and 7. U. ..and sorings) and 1.6 km t1 melet soutn-southeast Ra.226. Th-220
and CBS

Surface water 3 Southeast corner of CBS proo- Gran Cuarterty Quar +erty Cross J and 7. U,,,.(Dond and diten) erty and drainage daten of U.S.
R a-226. TM-230

1+geway tb3 southeast at 085

* Refer to F4 6.1.
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7. UNAVOICABLE ADVERSE ENVIRCNMEN U L IMPACTS

~ ' ~ ~

7.1 AIR QUALITY

An unavoidable impact of construction and operation of the Plateau Resources CBS is an increase
in suspended particulate matter (fugitive dust) and gasecus emissions from internal comeustien
engines (Sect. 4.1). The concentrations of these pollutants are presently belcw the Federal
and State air quality standards (Sect. 2.1). However, only a few tens of ore had been stock-
piled at the station when initial monitoring of suspended particulates was conducted, and as
mch as 71,000 tons will be stored at the site. Consequantly, the staff requires that *Ata?
suspended particulate matter be measured at least four times a year near the prcperty fence
downwind from the station to determine whether the concentrations of these pollut2nts exceec
Federal and State strndards.

7.2 LAND USE

Construction and operatien of the CBS resulted in an unavoidable temporary loss of 6 ha
(14 acres) of potential agricultural land. Upon termination of the project the applicant plans
to reclaim the distarced lands to a productive condition for livestock (Application for Sourte
Material License ER, Sect. 6.2.7).

7.3 WATER

7.3.1 Surface water

Unavoidable acverse imoacts on the aquatic habitat and biota due to CBS operation are expected
to be minimal or nonexistent. During construction, runoff from the site might have increased
sediment transfer to adjacent streams under heavy rainfall conditions. Because runoff stream-
flow in this area is ncenally characteri:ed by hign sediment content, the effect of tnis small
increase in sediment lead would be excected to be inconsecuential. The retention of sanitary
wastes in the drainags field, the construction of the runoff diversion /retentien barrier around
the ore stockpiles, and the lack of any otner direct or indirect discharge into adjacent aquatic
habitats will protect the aquatic envircnment from any unavoidable acverse impacts.

7.3.2 Grounewater

No measuraole impact on groundwater rescurces is expected since CBS water use is estimated to
be less than 100 ac y-f t/ year frem a fornation containing several thcusand acre-feet per square
mile.

7.4 MINERAL RESCURCES

Cperation of the CBS will not affect mineral resources.
,

7.5 SOILS

Construction of the CBS resulted in an unavoidable alteration of 6 ha (14 acres) of soll material
(Sect. 4.5). It is expected that this disturbance altered the natural soil characteristics
that have develcped over Icng periods of geologic time. Altnough the length of time required
to restore the soil to nearly its original concition is not known, a suitable reclamation effort
(Sect. 5.2) following decomissiening should not result in any long-tern impacts to the soil.
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7. 6 BIOTA

7.6.1 Terra s t ri a l '-

An unavoidable imcact of construction of the CBS was a loss of 6 ha (14 acres) of old-field
vegetaticn. Destruction cf tnis haoit;,t 935 resulted in dastructicn er c1 solace-ent of some
wildlife. Unavoica:ie imcacts Oue to CSS :eraticn include disturcances to wildlife as a result
of 90ise ar.d human activities and a :;cta9tial increasa in read kill fugitive cust and
gasecus emissions gererated ring ::nstructi:n and c;eration may affect tne surrcunding
vegetation, but tne extent of tne impact cannot be quantified.

Although scme vegetation and wildlife loss is unavoidable, the loss of individuals is not
expected to result in the long-term elimination of any species in the vicinity of the 085.

7.5.2 Aouatic

The impact on limited available aquatic habitat in this arid region due to CBS cperation is
projected as insignificant because of the lack of direct or indirect discharge into local
surface waters (Sects. 4.5.2 and 7.3.1). The possibility of indirect influence en surface-
water quality and biota by runoff transport of toxic. uranium-ore material to Corral Creek is
censiderably reduced by the staff requirement of a rmnoff diversion / retention barrier around
the ore stockpiles. Therefore, there are no foreseeable adverse impacts on local or regional
aquatic biota during CBS operarten.

7.7 RADICLOGICAL IMPACT

Raden emasien and are dust transport will have a minimal effect o_n individuals and the public,
as discussed in Sect. 4.7 (Tables 4.1 and 4.2).

7. 8 SOCICECONOMIC IMPACT

Operation of the CBS requiras about eight employees, with another eignt to ten truck drivers
eventually emoloyed to transfer cre to the milling facility. Because most of se emolayees
will came from the lccal labor pool, the effects on the ccmunity are ex;ected to be minor.

Indirectly, the mines end mill serviced by the CBS have t- much greater potential for comunity
impact,
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Acpendix A

CETAILED RACICLOGICAL ASSESSMENT

wen evaluated in :enjunction witn Sects. 3.5 and 4.7, the following infor ation permits :
detailed analysis of the radiological impact of the Plateau Resources CBS (the Blanding
site) and permits complete review and verification by qualified radiological scientists.
Calculations of radiation doses have been made for radionuclides and receptors around the site.

A.1 McCELS AND ASSUMPTICMS

AIRDOS-II, a FORTRAN computer code,1 was used to estimate individual and population doses
resulting from the continuous atmospheric release of airoorne radicactive caterials-from the
nonnal project operaticns and from acc antal releases. Pathways to man include (1) inhalation
of radienuclips in air, (2) immersion m air containing radienuclides (3) exacsure to
ground surfaces contaminated by deposited radionuclides, (4) ingestion of food produced in
the area, and (5) imersien (swiming) in water subjected to surface descsitien frem plumes.
Doses are estimated for the total body as well as for the following organs: gastr; intestinal
tract, bone, thyroid, lungs, muscles, kidneys, liver, spleen, testes, and ovaries. The dose
to the brenchial epithelium from radon daughters is also estimated.

The area surrounding the project was divided into 16 sectors. Each sector is bounded by
radial distances of 0.3,1.6, 3.2, 4.3, 6.4, 8.0,16, 32, 48, 64, and 80 km (0.5,1.0, 2.0,
3.0, 4.0, 5.0,10, 20, 30, 40, and 50 miles) from the point of release. Human population,
numoers of beef and dairy cattle, and specifications determining whether or not each of the
areas lying cutside the plant boundary is used for producing vegetable crops or is a water
area are required as input data.

The first part of AIRCCS-II is an atmospheric dispersion model (AIRM00) that estimates con-
centrat'ons of radienuclides in the air at ground level and their rates of hposition On
ground surfaces asea function of distance and direction from the point of release. Annual
average ensite meteorological cata are supplied as input for AIRMCD.

AIRMCO is interfaced w;th envirmnmental models within AIRCOS-II to estimate doses to man
through the five pathways. Cne such medel is a terrestrial medel (TERMCD) develoced by
Booth, Kaye, and Renwer' that estimates radionuclide intakes fecm ingestion of radionuclides
deposited on crops, soil, and pastures. Sucn intakes result frem drinking milk and eating

+beef and vegetable crops. ~ - . . . .

Doculation doses are sumari:ed in the output tables of AIRCOS-II. Actual peculation dis-*
tr;Mtions were su carized from 1970 Census Bureau tape records. The ccmouter code PANS 3
provides cector saaries that correspond to the same sectors and annuli in the 16 ccmpass
directions for wnich x/Q values are calculated. The ?coulation cose is calculated for each
divisicn and then sumed over the entire 30-km (50-mile) radius.

The dose cenversion factor: for the radienuclides are based on two ICRP repcrts.%5 The
method used in estimating radiation doses is given in a reference hancbeck.6

A.2 ATMCSPHERIC DISPERSION (METECROLOGY)

The basic equation used to estimate at:nosoneric. transport to the terrestrial environment is
Pasquill's Ecuation as mccified by Gifford.8 For particulate releases, the metecrological7

x/Q values are used in conjunction with dry deposition velocities and scavenging coefficients
to estimate air concentrations. Radicactive cecay during plume travel is taken into account
in AIRCOS-II.1 Daugnters produced during plume travel must be added to the AIRCOS-II source
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The </Q values for receptor points at the nearest residence and for the potential future
nearest rasicence are shown in Tacle A.J. I

Table A.3. \ Q values at recaner poants!

for the Pfateau Resources CBS*

3Wrion and distance g Q values isec m )

from eff%ents Partculates An-222

Nearest permanent 2.86E-7* 4.83E-7
rendence (2574 m)

Nearest potacoad 1.37E-6 2.41 E-4
rendence i965 m)

*A 6-m staca heet with no plume nse is assumed.
8 Reed as 2.36 X 10-'

A.'3 AMOUNT OF RADICNUCLCES RELEASED (SOURCE TERMS)

The amounts of radionuclides released routinely (source terms) during a year's coeration of
the mill and mines en which annual dose calculations to the individual and the population are
based are shown in Table A.4 ' ' ,

Tabde A.4. Rad onuclide coertent
(source term) of aerborne
relenose from the CBS ore

crusheng and storage

Padioruclide ,

9| fi,l 3,
}

Pt> 210 2.90 E-3* k 'j jj J
|

Pt>210 2.90 E-3 L v
8Rrr222 2.24 E2'

-{ / 8
~pi s

'bRa 226 2.3C E-3 - i, t

| , j j d " "i. h 200 2.9CE-3 g
U-234 2.9CE-3 - "-

U-235 1.3C E-4
U-238 2.9C E-3

#

* Read as 2.90 X 10-3
m Radioaceve decay dunng

plume travel was taten :nto ac-
count. Daugnters of Rr>222
produced dunng plume travel
were calculated and added back
to the source term..

" Read as 2.24 X 103

Source: Based on informacon
in ER. For detasis see secton 3.5
of 6 s report.

-

A. 4 OTHER PARA.wETERS USED IN RADICLOGICAL ASSESSMENT

Dose conversion factors used in the radiological assess:nents for inhaled radicr. iclides are
given in Tables A.5 and A.S. Ocse conversion factors for ingestion and external cose calculations
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Table A.5. Oose convervon factors used in radro4ogical
as.assments of are buvin; stations for exposure of soecafic

organs to varas rachonuctides annaled from the ore
crushog and storage effluents #

Oose convers.on factor f rems.uC)
Racionucude

Totai cocy Sone Legs Cccey

Pb-210 1. 4 42.0 6.0 25.3
Po.210 O_26 1.1 17.0 7.9
Ra-226 40.0 330.0 47.0 40.0
Th-230 16.0 520.0 200.0 160.0
U 234 0.15 2.4 210.0 0.57
U 235 0.14 2.3 200.0 0.54
U 238 0.13 2.2 180.0 0.50

80ther peronent dose converson factors ror ingescon and
external dose rates are listed in res. 6 of Appencia A.

.

Tatie A.& Does converson factor used in radiclogcal
-. for exposure of branchsal epithehum

to Rr>222 and daughters

""Radionudice 3rm!!irem/ year per gC.rn of air

Ar>222 and daugniers 1

..

are listed in ref. 6. Other princical parameters used in the radiological assessment of the
Plateau Resources CBS are shown in Table A.7.

Tabie A.7. Some parameters and condinons used in the radicJogical

j ] Ih -assessments of the Platasu R esources CBS - 1'

Parameter Cte crusning and storage operatJon

Oro naisty 0.05-1.0% U 0,3
Cperatng eme 3 nr/say,5 asys per wee ( 52 *eems per year
Caoacty *or crushing 50 tens, br (max) to cate. averagng

ano samoling 2E38 tons per montn
.cre stocxpi;mg (max amount) 5.7E3 w
Coerating life of stacon ~20 years

3* Read as 2 x 10 .
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