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POOR
DRIGINAL

This anvironmenta! imcact aporaisal was prepared dy tha staff of <he U.S. Nuclear Regulatory
Commission and issuec 2y the Commission's Office of Nuclear Material Safety and Safeguards.

SUMMARY AND CONCLUSIONS

1. This action is administrative.

2. The proposed action is the issuance of a source material license to Plateau Resources
Limited for the presently operating uranium ore buying station (0BS) which has a nominal
storage capacity of 71,000 tons (6.34 x 107 kg).

3. Summary of ravironmental impacts and adverse effects:

a. Impacts to the area due to the operation of the Plateau Resources Limited 0BS has or
will resylt in:

e A minor increase in suspended particulate matter (fugitive dust) and gaseous
emissions from internmal combustion engines.

e A small increase in the dackground radiation levels in the near vicinity of the
0BS. However, radon and ore dust transport will have minimal effect on indivi-
duals and the public and will be within federal and state regulatory limits.

e A temporarv loss of 14 acres of potentially agricultural land along with dis-
turbance and alteration of the natural soil characteristics. There will be a
suitabie reclamation effort following decommissicning to preclude long term
impacts on the soil.

e A loss of 5 ha (14 acres) of old-field vegetation. Destruction of this habitat
has resultad in destruction or displacement of some wildlife. Unavoidable
impacts due to OBS operaticn include disturbances to wildlife as a result of noise
and human activities and a potential increase in road kills. Fugitive dust and
gasecus emissions gererated during construction and operation may affect the
surroundin vegetaticn, Sut the extent of the impact cannot be gquantified.

Although some vegetation and wildlife loss was unavoidable, the Toss of individuals
is not expected to result in the long-term elimination of any species in the
vicinity of the 0BS.

b. Impacts on surface waters and the aquatic habitat and biota due to 0BS cperation are
expected to be minimal or nonexistent. Ouring construction, runcff from the site
might have increased sediment transfer to adjacent streams under heavy rainfall
conditions.” Because runoff streamflow in this area is normally characterized by high
sediment content, the effect of this small increase in uaim* load would be ex-
pected to be inconsequencial. The retention of sanitary wastes in the drainage field,
the construction of the runoff diversion/retention darrier around the ore stockpiles,
and the lack of any other direct or indirect discharge into adjacent aguatic habitats
will protect the aguatic enviromment from any unavoidable adverse impacts.

€. No measyrable impact on groundwater resource is expected since water use is estimated

to De less than 100 acre-ft/year from a formation containing several thousands acre-
feet per square mile.

d. Minor effects on community services are expected beciause most employees will come from
the local area. Operation of the 0BS requires about eight employees, with another
eight to ten truck drivers eventually employed to transfer ore to the milling facility.

ix




License conditions:

On the basis of the analysis and evaluation set forth on this environmental impact
appraisal, the staff plans to incoroorate in'o the license issuad for the Plateau
Resources Slanding 0BS the following conditigas for the protaction of the environment.

3. The applicant is required %o control fugitive dust by water spraying, the use of
detergant, or sther acuivalens mathcds as recutred %o avoid custing “rom the ore
piles; tnhis will include acpiying contral measures wnen Justy winds exceeding
40 km/hr (25 mph) are forecast.

b. The NRC staff requires that the applicant provide an earthen berm around the storage
pad in arder to preclude offsite surface-water contamination in the event of flocding.

¢. The applicant shall implement the environmental monitoring program described in
Table 6.4 of this document. The applicant shall establish a control program that
shall include written procedures and instructions to conZrol all environmental
monitoring prescribed nerein and shall provide for periodic management audits to
determine the adequacy of implementation of these environmental controls. The appli-
cant shall maintain sufficient records %0 furnish evidence of compliance with these
environmental 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 evaluation indi-
cates that such activity may 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 sha!l have an arch2 ,legical survey conducted before any new
construction is started at the 0BS site or before proceeding with any decommissioning
activities wnhich mignt affect artifacts present at the site.

f. If unexpectes harmful effects or evidence or irreversible damage not otherwise
identified in this envircnmental appraisal are detected during operation, the appli-
cant shall provide to the NRC an acceptable analysts of the problem and a plan of
action to eliminate or reduce the harmful effects or damage.

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

n. The applicant shall provide financial surety arrangements to ensure decommissioning
of the 0BS site.

Conclusions and basis for negative declaration:

The staff has analyzed the envircnmental impact of the applicant's OBS. [t is the
judgment of the staff that normal plant emissions or the possible effects of accidents
do not constitute a significant addition of radicactive effluents to the environment.
The impact for the individual dose commitment it the nearest residence from Plateau
Resources normal operations are a slight fraction of the current ZPA standard of

25 millirems for the fuel cycle facilities as specificed in 40 CFR 190, and it is con-
cluded that no adverse environmental impact is anticipated from routine operation of the
0BS. An anmalysic of particulate amissions by the staff indicates that annual average
concentrations will be about 27 ug/m3 compared to the EPA secondary air quality standard
of 60 ug/m?. Also, staff calculations show that under extremely poor meteorological
conditions (S hr persistant wind direction with class F stability and a wind speed of
2.5 m/sec) the 24-hr average suspended particulate concentraticn would be about 30 u.g/m?
as compared %o the EPA secondary air quality standard of 150 ug/m® for a 24-hr period.
The applicant has nonetheless proposed a monitoring program which is adequate to detect
both radiological as well as particulate emissions to ensure compliance with requlatory
standards and %0 keep emissions 3as low as reasonably acnievable,

Y ‘I



The effects cf 08S cperation on surface water and groundwater are expectad to be minimal
or nonexistent.

The applicant has proposad an acceptable reclasation plan and will decontaminate the
site for unrestricted use when decommissioning activities are complete.

[t is therefore the conclusion of the staff that an environmenta! impact statement is
not reguirad uncar N3C rejulaticons 10 CFR 51.5(b) ner under CEQ cuidelines in
40 CFR 15C0.5. As snown 1n this appraisal, the envircnmental effects cf the proposed

license action are insignificant and as provided for in 10 CFR 51.35 c¢(i), a negative
declaration is being prepared in accordance with the requirement of 10 CFR 31.7.-
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1. INTRODUCTION

3y letter dated Aoril 3, 1973, Plateau Resources, Limited, submitted an application for a
Source Material License pursuant to Regulations in Title 10, Jols of Tederz! Fesulations, Part
40, (10 CFR Part 40) in conformance with the Nuclear Regulatory Commission (NRC) branch position
for yranium ore buying stations issued in February 1978, This application was for the Plateau
Resources ore buying station (0BS) near Blanding, Utah, presently cperating under [nterim
License No. SUA 1326, Docket No. 3674. )

[n connection with such license applications, 10 CFR Part 51 requires that an envircnmental
impact appraisal be performed to determine whether an environmental impact statement or a neg-
ative declaration will be prepared. Part 51 states fyrthur that the determination 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 ind 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 infurmation provided by the applicant,
together with suppleme.itary information from various sour.es, and has addressed all of the
significant environmental factors. These factors include land use, demography, geology, meteo-
rology, hydrology, ecoiogy, effluent controls, environmental monitoring, and accident potential.

The staff visited the Plateau Rescurces 08S June 20, 1978, After this site visit, some addi-
tional information was requested and obtained from the applicant to ensure a thorough under-
standing of the operation.

1.1 THE PROPOSED ACTION

The proposed action for which the tnvironmental Impact Appraisal is performed is the granting
of a fuli-term (S-year) Source Material License for the continued speration of the 0BS.

1.2 SUMMARY QF 0BS ACTIVITIES

The Plateau Resources 0BS ourchases uranium ore from numerous small independent mines within a
radius of about 167 im (100 miles). Virtually all of the mines supplying ore to the buying
station have operated intermittently for 20 %o 23 years.

The 0BS and all associated facilities are Tocated on land privately owned by Plateau Resources,
Limited, and nas been in operation since August 1377. The stockpiled ore is proposed to be

processed in Plateau Resources’ SShootering Canyon Uranium Mill to be situated in Garfield
County, Utan. The details of buying station operation are given in Sect. 3.
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2. THE EXISTING ENVIROMMENT

1.1 eneral inflyences

-

“ltrnouah varying somewhat with elevaticn and terrain in the vicinity of the site, climate can
qenerally bDe described as semiarid (steppe). Skies are usually clear with abundant sunshine,
yrecipitation is lignt, numidity is low, and evaporation is high. Daily ranges in temperature
o relatively large, and winds are normally lignt to moderate. Synoptic-scale meteorological
influences are relatively weak; as a resuit, topography ard local micrometeorological effects
play an important roie in determining climate in the region.

“wasors are well defined in the region. Winters are cold but usually not severe, and summers

Are warm. The normal mean annual temperature reportad for Blanding, Utan, is about 10°C - 8
(4 F), as shown in Table 2.1. January is usually the <oidest month in the region, with a

nurwal mean monthly temperature of about -3°C (27°F). Temperatures of -18°C (0°F) cr below may

occur in about two of every three years, but temperatures below -256°C (-15°F) are rare. July

is nenerally the warmest month, having a normal mean monthly temperature of about 23°C (73°F).
lemperaturas above 32°C (90°F) are not uncommon in the summer and are reported %o occur about

14 duys 4 year; however, temperatures above 38°C (100°F) vccur rarely.

Table 2.1. Temperatures mesns and extremas at Slanding, Utat'’

Means Extremes
“ Qaly Dauly Record Record

max mum mmum e — '. nighest Year ‘owest Yeor

-c 3 cc e c F cc 3 Oc g
Jarvia y 19 9 -9.1 158 -25 274 '8 80 1958 -27 -17 1937
Frtiunary 8.5 Q.7 ~6.4 0.4 a1 321 19 87 1932 -J1 -3 1933
March 1" 513 =13 6.1 39 30 22 n 1934 17 2 1943
At 170 825 a9 1.7 39 48 28 2 1943 12 11 1936
May 22 ns 52 4913 %7 586 3 ” 1981 -5 b« 1933
June 82 =38 98 492 139 6860 38 100 1454 -2 28 1947
iy nz 39.1 13.8 6.9 278 73.0 38 103 1831 2 36 1334
Acvmint Jo.3 %5 13 §85 21.7 719 37 38 1954 L] 42 1950
Cerptemiter 6.2 793 8.7 47.7 178 336 35 35 345 -2 29 1934
U tostme 150 668.2 27 %3 109 518 32 0 1937 -10 14 1938
Nevermniwee 04 508 4d 240 L8 NS n - 1934 -2 -7 193
Decomtme 53 418 -74 188 1.1 30.1 '8 41 1949 -24 -11 1935
Anrnie 12.7 838 19 355 3.8 497 a8 125 iy 1931 -3 -3 Feoruary 1932

“Period of record: 19311960 (30 years).
Jowrce: Platesy Resources, Limited, Application for Source Matenal License, Tabie 221, p. 28, Apr. 3, 1978,
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2.1.2 Precipitation

Precipitation in the vicinity of the ?lateau Resources Cre 2uying Station (0OBS) is light
(Table 2.2). Ho —ai annual precipitation fs apout 30 om (12 in.). Most precipitation in the
area is rainfall, with about 25% of the annual total in the form of snowfall.

Tabie 2.2. Precioitation means and extremes at Slanding, Jtan’

— ——————————— — . ——

Total
Maean monthiy Maumum monthiy Greatest daly .

ﬁ cm . om n. om n.
',‘_;.1 January 104 1.20 N 408 264 1.04 1952
[7 Feoruary 9% 1.18 439 1.73 282 1.03 1937
—— g ‘arch 238 094 5.00 197 254 1.00 1937
W, soni 218 0.36 541 213 269 1.08 1957
(= May 163 064 511 20 229 0.34 1947
o | P | June 1.29 e 5.51 2.17 156 1.40 1938
(Eij Juty 213 0.34 179 3.07 338 1.32 1930
st August 10 119 12.59 496 5.03 1.98 1981
— Seommber 102 .19 280 3.78 107 1.2 1933
e Qctover s * 138 16.79 8.61 194 1.58 1940
s Novemoer 1.38 ave 521 208 2.41 0.98 1948
( f_:ih Decomber 12 1.28 2.29 .66 158 1.40 1931
Annual 3035 11.98 97.03 820 5.08 200 Oct. 1928

*Period of record: 13311960 (20 years).

Source: Matsau Resources, Lmima, Agpiication ‘or Source Matenal _icense, Tadle 2.2-2, 0. 2.8, Apr.
31978

There are two separate rainfall seasons in the region. The first occurs in late summer and
early autumn when moisture-laden air masses occasionally move in from the Guif of Mexico,
resulting in showers and thunderstorms. The second rainfall period occurs during the winter
when Pacific storms frequent the region.

2.1.3 Winds

Wind speeds are generally light to moderate at the 085 during all seasons, with occasicnal
strong winds during late winter and spring frontal activity and during thuncerstorms in the
summer. Southerly wind directions are reported to prevail throughout the year. Summaries of
wind direction and wind speed distributicns are given in Tables A.1 and A.2 of Appendix A.

2.1.4 Storms

Thunderstorms are frequent during the summer iand early fall when moist air moves into the area
from the Gulf of Mexico. Related precipitation is usually light, but a heavy local storm car
produce over an inch of rain in one day. The maximum precipitation reported to have fallen
within 24 hr over a 30-year period at 3landing was 5.02 cm (1.98 in.). Hailstorms are unusual
in this area. Although winter storms may occasionally depesit comparable amounts of moisture,
maximum short-term precipitation is usually associated with summer thunderstorms.

Tornadoes have been observed in the general region, but they occur infrequently (see Sect. 5.1).
Strong winds can occur in the 0BS area along with thunderstorm activity in the spring and
Susmer. The 0BS site is susceptible to occasional duststorms, which vary greatly in intensity,
duration, and time of occurrence. The basic conditions for blowing dust in the region are
Croated Dy wide areas of exposed dry topsoil and strong, turbulent winds. Custstorms usually
occur following frontal passages during the warmer months ari are occasicnally associated with
thunderstorm activities.

~~
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2.2 AIR QUaLITY

The OBS ‘s locatad in the Four Cormers .aterstate Air Quality Control Region (No. 14), which
encomoasses parts of Colcrago, “ew "exico, Arizora, and Utan. This region has been designated
recently 25 an attainrant area for suspended particulate matter, sulfur dioxide, nitrogen
dioxide, carbon monoxide, ind nydrocarsons, indicating that existing levels of these pollutants
are within Faderal ai1r gualisy standards. 3ecause of a lack of acsquate monitoring data, tne
region has ceen designated as unclassifiagle for pnotocnemical oxidants.

There are no major urban or industrial air pollutant sources presently operating in the vicinity
of the OBS, and air quality in this area is generally good. However, few air quality monitoring
data are available to document actual conditions. The nearest monitoring station operated by
the Utah Bureau of Air Quality is located approximately 109 km (68 miles) to the west-southwest
at Bullfrog Basin Marina near Lake Powell. Only suspended particulate matter and sulfur dioxide
concenirations are measured at this station (Table 2.3). These pollutants are considered to be
low relative to Federal and Stata of Utah air quality stardards (Table 2.4). Except for the
short-term (24-nr) particulate standard, all reported values were well below Utan maximum
acceptable concentrations. The 27-nr violations may have been due to blowing dust associated
with conditions of high winds.

Table 23. Suspended particulate matter concentrations

ot Builfrog Basun Marna
Annual geometric 24 concantrations (ug/m?)
Yowr Mean
(ugmd) Highest Secand hignest
i 7Al " 529 112°
1972 21 800* 2440

197

19740 _ AR
= 5 2 = ROIOIR

1977¢ Foi] 258 176

*Before June 1375, the nigh-volume air samoler was Dositicned near ||
ground ‘evel [about 0.9 m (3 “t) above the ground). 'n June 1975 the ‘5) )
ampier was moved 0 2 position aoout 3w 4m 10 to 12 1) above the ’ -
Found, as s recommended Dy the U.S. Enwvironmental Protection
Agancy. Aithough ndicative of normaily higher maximum concentra-
nons nearer ound level, 24-hr maximum concentrations reported ‘or
1971 and 1972 are not directly camparadie o Federal ur quality
standards.

2Data collection during 1973 and 1974 was nacdequate 0 allow
ummany

’ “Data for 1975 are bDassd on the penod rom July through
Decamber.

“Data for 1977 are based on e Deriod from January through
Seotember.

Source: Thomas O 3aily, Nordwara-Clyoe Consuitants, Responses
to NRC Questions, Sept. 13, 1978

"Suspended particulate matter, the major pollutant from the 0BS, has been monitored at the site
by the applicant since late July 1977. Measured concentraticns range from 13 to 132 ug/m3,
and the jeometric mean concentration for the 16 samples reported is 32 .g/m’. Although this
measurement is well below the 60 ug/m® secondary air quality standard (Table 2.4), the actual
geometric mean concentration of total suspended particulates may oe higher than 32 ug/m?
because the monitoring station is jocated near the property fence east of the OBS whereas
southerly wind directicns are reported to prevail throughout the year. Therefore, the staff
V)gs reqnsnﬁd a monitoring program to detect unacceptably nigh concentrations of particulates
(Sect. 6.1).
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Table 2.4. Federsl and State of Utah ambient awr quality standards

Poilutant standard
Primarv . Secondary

Poilumant Oescription

Total suspenced
parncuiates

co“;m’ anmual etric
mean 30 ug m”, maximum
24 nr average

1300 23 m? (0.5 20m)
meximum 307 average

7S ugi ™ anoual Je0metric
mean. 260 ug. ™, max:mum
24-hr average

Soiid and quid particies

n Mmosphere, NCIuAINg

Just, IMuRE, TNSTS, TUMes. 3Na Loray
80 u3'm~ (0.03 cpmi, annual

Meavy pungent. coloriess
arithmetic mean, 3685 ugim-

Suifur Monce

3as formea from combustion
of coal, o, and other (0.14 ppm}, maximum 24-nr d
sources aversge <
Carton monoxide Invisibie, odoriess gas 10 ug/m” (9 pom). maximum Same as prmary z
‘ormed ‘rom combustion of 8nr average. 40 mg'm? C——
gaso'ine, coal, and other (35 ppm), maximum 1-hr &5
‘uet-  argest man-made werxgm P
Morocnemics Sungent. coloriess toxic 180 mg/m> (0 38 ppm), Same a orimary
axidants (such Jeses; 0ZONe |5 ONE COMPONent maximum 1-nr average
8 ozone) ot photocnemical smog z
Nitrogen diox de Brown toxic gas formed from 100 ug/m (0.02 pom), Sama as prmary :
fuel combustion. Under certain amual i thmetc mean Q
cONGINONS, t May De MSOC ated &
with 0ZoNe Sroduction.
Hyarocarnons Known '0 react with nitrogen oxides 180 ug/m> (0.24 pom), Same as orimary
corrected for 0 form photochemical ax:dants 3-hr average from 8 am.
methane wmIpm.

Source: Matesu Resources. Lmited, dapiication ‘or Source Vaterial License, Taoie 6.1-17, 5. 5-54 Apr. 3, 1978

“Another uranium ore buying station, approximately 5.6 km (3.5 miles) scuth of the 0BS, has been
operated by Energy Fuels Nuclear, Inc., since May 1977. Preliminary monitoring data at this
site agree fairly well witn the Tonger term Bullfrog 3asin Marina data.

2.3 TOPOGRAPHY

The site is located on a "peninsula” platform tiltad siightly to the south-southeast and sur-
rounded on almost all sides Dy deep canyons, wasnes, or river valleys. Only a narrow neck of
land connects this platform with high country to the north, forming the foothills of the Abajo
Mountains. Even along this neck, relatively deepstream courses intercept overland flow from the
higher country. Consequently, this platform (white Mesa) is well protected from runoff flooding,
except for that caused by incident rainfall directly on the mesa itself. The land immediately
surrounding the OBS site is relatively flat.

2.4 DEMOGRAPHY AND SOCIOECONOMIC PROFILE
2.4.1 raphy of area

2.4.1.1 Current population and distribution

Compared to must 2asterm states, Utah is sparsely populated having a 1977 population of
1,271,300 — a 20% increase since 1970. This population represents an overall density of

39.9 persons per square kilometer (15.4 persons per square mile), but nearly 70% of Utah's
population lives in the counties of Salt Lake, Utan, and Weber where Salt Lake City, Provo, and
Ogden, respectively, are located. San Juan County, where the Plateau Resources 0BS is located,
has a population of 13,0C0 — an increase of 35.3% since 1970 — and a density of & persons per
square kilometer (1.5 persons per square mile).
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The closest cit%y to the 0BS site is Blanding, and its 1977 population was 3075, up 377 from
1970. Manticelio, the county seat, is 35 xm (30 miles) north of the site and has 22u8 resi-
gents, 5+ . more than in 1370. Batween tiram, these two communities account for nearly 307 of
San Juan County's population. Anotrar 36 of the tctal is mage up of Navajo Indians living on
or near the Navajo Reservation in southern San Juan County.

-

2.4.1.2 Projected scoulaticn and dissritution

According to projecticns prepared Sy the Utan Agricultural Experiment Station (Table 2.5),
Utan's population is expected to.rise steadily between now and the year 20C0. Both high and “ow
projections assume a gradual decline in mortality and constant fertility. The difference
between these projections is that the high figures also assume a positive net migration while
the low figures are based on no net migration at all.

Table 2.5. Population grojections’ San Juan, Wayne, and Garfield

countes, compared 0 the State
Percent ncrease
1976 e 90 e (187820001
Jtan
Hiah 1,216,343 1,420,583 1.803.988 2,163,927 78
Low 1,206,584 1.302.3'S 1,484,231 1,655,528 ”

¥
§
!

Hgn 12,818 173713 26.002 3.300 160

Low 1218 13.9% 16917 19.753 S5 fg:'] e
Wayne Cointy L._'j :,
High 1,960 2,860 3.7 4.530 131.1 e}
Low 1,980 2.060 230 2510 m7 ot i o
S it
Gartima County C -, Q: o)
High 3,480 3,340 4870 5.960 "3 . aimt
Low 347 1.7%0 4 480 5,120 478 (o \ - t———JJ
*1igh orojections assume a gracual decline 0 MOrtality, CONSTant ‘ertility, and positive net Ve B
MIGration. Low Orojections Jssume a Jradual declhine N Mortaity, constant ferulity, ang "o net —

mgration.
%155 ~ensus ssumation for 1975 ndicates that actual copulation for the State and ail three

counties was Deiow the “ow’’ proection presented 0 this tadle.

Source Snvironmental Aeport: Mhite Mesa Ursnium Project, adapted from Tabie 2.2.22, o
2-62, Jan. 30, 1978,

ytan total population is expected to De somewhere detween 1,855,523 and 2,163,327 in the year
2000. These figures-represent increases of 37 to 78% respectively from 1375. Utan's actual popu-
lation in !975 was approximately 3500 less than the low projection presented in Table 2.5, bdut
the 1377 figure of 1,271,300 falls between both sets of 1975 and 1980 projections (Table 2.5).

Projections for San Juan County indicate a much greater growth rate than for the State as a
whole. The high figure, 33,000 in the year 2000, represents a 160% increase from 1375. As with
the State, San Juan County's actual 1375 population was less than the low projection given Dy
the Agricultural Experiment Station (Table 2.5).

According to the city mamager of 8landing, a population increase of almost 1500 is expectad
within the next three years, bringing the number of city resicents to 4530 by 1981 (Bud Nielson,
Lity Manager of 8landing, Utanh, personal communication to Martin Schweitzer, Oak Ridge National
Laboratory, July 10, 1978). This estimate represents an increase of 47.6% over the 1577 popu-
lation and is based on the assumption that the propcsed White Mesa uranium mill will be Buils
and will act as a stimulus to rapid growth. Monticello's city manager is also predicting
Growth, but at a lesser rate than for 3landing. Between now and 1383, an increase of aporoxi-
mately 600 (or 27%) is expected (Ricnard Terry, City Manager of Monticello, Utah, perscnal
Ccommunication to Martin Schweitzer, Oak Ridge National Laboratory, July 30, 1978).

2
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The 3landing airport, north of the 0BS site, nas plans to expand its existing runway and storaga
areas dDy summer of 1373. in increase in flignts =2 and from the facility may accompany these
improvements (Jonn Hunt, Manager of B‘ancmg City Airport, person2l communication to Martin
Schweitrer, Oak Ridge ' attoncl Laboratory, Aug. 2, 1978).

2.4.:.3 Transient seoulaticn

Al though the permanent population in southeastern Utan is relatively low, this area receives 2
. surstantial numter of tourists each year (Table 2.8). Capital Reef National Park alone had

neariy 0.5 million visitors in 1376. The exact numbers fluctuate from year to year, dut the
overal] trend appears to be toward increasing visitation.

Table 26. Vimtor gatistics, recreation aress in southeastern Utah’

Viutors (thousands)
1972 1973 1974 1378 1978 1977 Uanuary —September!

Ares

Glen Canyon National Recrsavion £ =22 0.8

Canvoniands Nanonal Parx 80.8 828 $8.0 "ns 80.0 873
Mant- La Sal Navonal “orest 1063 1009 88.7 8.4 NAS
(vimitor davsi®
Caprtal Reef Nauonai Park 720 M2 240 221 4896 3642
(through August
Hoverweep Nationat Monument’ 121 120 1.0 132 194 18.2
Natural Sriages Nanonal Monument 58.5 42.7 40.3 484 ns 871

‘Data refer 10 actual vsiTnONS for sach ares except Manti-La Sal Natonal Forest. Here, data indicate recreation visitor
davs. A visitor day § the squivalent Of One Derson entering an ares for 12 .

®Data refer 10 the Monticatlo Ranger District onty,

¢ Ingicares data not availabie.

“Data refer 1o the Sauars Tower Auin Unit, nesr 3landing.

Sourcs. Environmental Aeport: Aite Mesa Uranium Project, Tabie 225, 2. 2-20, Jan. 30, 1978. P nl rb)

‘v J" il
2.4.2 Sociseconomic profiles I{;\i\l o i , /"\
2.4.2.1 Social prafile !__'{) h_'"_ U lJ }\_J_p

Housing

8landing: In recent years, the supply of housing in Blanding has been increasing. From 1972 to
13975, aoproximately 12 new units were added each year, Sut in 1976 that figure rose to 37.%»2

In 1877, 43 new dwelling units were added, and this accelerated rate of constructicn appears to
be continuing (Bud Nielson, City Manager of Blanding, Utan, sersonal communication to Martin
Schweitzer, Oak Ridge National Labaratory, July 10, 1978). Mobiie homes in this area are often
found on individual Tots in single-family neignborhoods as well as in actual mobile home parks.

At present, the demand for new housing is keeping up with the number of residences avaflable,
and the vacancy rate is very low. Although obtaining finarcing for new construction has been a
problem to date, there are approximately 200 lots available for single-family nouses in B3landing
to accommodate future growth. There are also around 25 current vacancies in a local mobile home
park-(White Mesa ER, p. 4-18). The suppliy of rental units in 8landing, as in many small cities,
is low (White Mesa £R, p. 2-350 Docket No. 40-3671).

Monticello: The supply of housing in Monticello five years ago had been increasing at approxi-
mately six units per year.’»* [n 1377 this figure jumped to around 50 units per year, and
between 50 and 30 new units are expected to de constructed in 1978. The demand for housing has
not yet exceeded the supply, and thus no surplus in single-family housing has deveTcped (Richard
Terry, City Manager of Monticello, Utan, private ccmmunication to Martin Scnhweitzer, Cak Ridge



Mational Laboratary, July 20, 1372). An exracted annexation will double the size of the city
and pruovide room for at least 150 mere single-family homes. Approximately 35 vacancies now
exist in local mobile nere narks [unite Mesa ZR, p. +-18).

As in Blanding, rental nousing is scarce. A 23-unit apartment building is currently being
constructed in town to acccrmodate some of the semana of this kind of housing (Richard Terry,
City Manager of Monticelle, Utan, private communication to Martin Schweitzer, Oak Ridge National
Laboratory, July 20, 1978}.

Public services

8landing: The city o 8landing provides several public services. Water is obtained from
surface runoff and underground walls, and a2 0.11-m’/sec (1800-gpm) sewage treatment plant is
operated by the city. Consumption in 1976 averaged 0.24 m’/sec (547,000 gpd). The current
system is adequate to handle moderate population increases, and improvements are being planned
to handle the influx of new residents expected dy 1981 (Bud Nielson, City Manager of 8landing,
Utah, personal communica%tion to Martin Schweitzer, Oak Ridge National Laboratory, July 20,
1978).

Sewage treatment is provided through a lagoon system, and improvements are.planned for the near
future, Electricity is provided through a city-owned distribution system; the city also pro-
vides solid waste collec:ion and disposal. Propane gas is available through two private dis-
tributors, but there is no natural gas service (Whita Mesa ER, p. 2-47). Local streets are
maintained jointly by the city and the county (Marian Bayles, Treasurer of San Juan County,
Utah, privite communication to Martin Schweitzer, Oak Ridge National Laboratory, July 25, 1978).

8landing has a full-time police force of three officers and an auxiliary force of eight, and a
volunteer fire departms. t provides fire protection. Health care is available through the
36-bed San Juan County Hospital in Monticello, a 31-bed nursing home in 3landing, and two local

doctors, one public health nurse, and one dentist. There is also a mental nealth clinic in town
with one full-time therapist.

Two elementary schools and one high school serve 8landing. The combined capacity of the ele-
mentary schools 1s 750 students, with 6§30 currently enrolled. With 374 students, however, the
high schoel has 174 students over planned capacity. The ogening of two new schools in the

region ;s s?nduied for the near future, which should ease the current overcrowding (White Mesa
ER, p. 2-43).

In terms of recreaticn, 8landing has four public parks and iccess to both the San Juan County
Library and the saveral jational parks, forests, monuments, and recreation areas listed in Tatle
2.6. The San Juan Ceounty Library is located just north of 2landing (Martan Sayles, Treasurer of

Su]\ Jtz;gn %gugy. Utan, private communication to Martin Schweitzer, Oak Ridge National Laboratory,
July 25, 1978).

Monticallo: Water is supplied by surface runoff and grouncwater, and, as in 3landing, there is
3 City-operated water treatment plant. [mprovements to the water supply system are deing
undertaken to raise its gverall capacity (Richard Terry, City Manager of Monticello, Utan,
private communication £0 Martin Schweitzer, Oak Ridge Nationa] Laboratory, July 20, 1878).
Primary and secondary sewage treatment is provided 5y a locai digestor plant, and future
improvements are planned nere as well (White Mesa ER, p. 2-510acket No. 40-8671).

The city of Monticeilo distributes electricity supplied by Utah Power and Light to city resi-
dents. The transmission system is now at capacity, but Monticello's city manager has said that
the city is currently considering ways to expand its service area. Natural gas is available
through the Utan Gas Service. Monticello currently operates a waste disposal service, and
street maintenance is a joint responsibility of city and county. Police and fire protection is
provided by the three fyll-time police empioyees and cne part-time police smployee. They are
aided dy the County Sheriff's Department and a voluntee:, fire department with three trucks
(White Mesa ER, pp. 2-33 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 outreach worker. There 15 also a public health nurse

in town.
”D Mmmm
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There are an elementary school and a high schoel in town, Soth of which are curv'enﬂy’apcrltfng
a. about two-tnirds of their Deak tapacity. The alementary school, which can nandle 350 students,

cAn

now nas 365 anrolled. The nigh scnool, designed for 500, serves 370 students.

Recreational facil ties consist of a city park, a public 4olf course, and the national areas
listed in Table 2.6.

1
R
Jiture

Religion is a strong influence in southeastern Utan. The predominart Church of Jesus Christ of
Latter Day Saints stresses within its deliefs the values of family 1ife, education, and marriage
and provides a facus for community Tife. A large Navaje Indian population in this part of the
State, largely concentrated in southern San Juan County, has fts own cultural heritage. As
shown in Table 2.7, almost "alf of the county's residents are nonwhite, and most of these are
Navajos. The neighboring counties of Garfield and Wayne, however, are almost entirely white.

Tabie 2.7 Selected semographic charactaristics, San Juan County, scompared to Utah (1970)

Sen Juan County Wayre County Gartiaid County Utan
Total population 3.606 1,838 3157 1,089.273
Aace
White 5.153 1,830 3,157 1,033,880
Other (%) 464 0.5 0 24
Median school jears a7 121 122 125 =
compietea (poou'ation —
25 years and over) TLI:': —C.'—w i
Parcent of Jooulation wth 770 12 a3 2~ —
lass than 5 years | S ]| guimaneny
Parcant of copulation with a8 as a7 14.0 o, W o | [P
4 vwars of college or more o T e
Age o —— 1
eaian sge 120 273 %4 B0 (& )
Percant unce- 5 ears 13.9 74 a2 10.8  mihines
Percent 517 36.0 354 328 26 o
Parce... 18-54 4586 493 494 525 L
Percent 55+ 45 79 28 7.3
Source: Envwonmental Aeport: Ahire Ve Uramum Project, Tabies 224 and 2.2-21 pp. 2-19 and
281, Jan. 30, 1978
Table 2.7 also compares the ige and educational attainment of the three countics and the State
as a whole. From this comparison, 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. Although
oniy 4.5% of San Juan County residents are 85 and over, almost 20% of 3luff's innabitants fall
into this category (White Mesa ER, p. 2-55), marking the town as a retirement community.
The communities in the vicinity of the proposed mill are distinguished by a wide variety of
policies concerning alconalic beverages. Although liguor is served in several Monticello clubs
and restaurants, Bluff allows only beer, and 8landing is completely "dry."
2.4.2.2 Economic profile
e tween 1970 and April 1978, the number of nonagricultural payroll jobs in San Juan County
increased by over 1000 - from 1786 to 2952 (Table 2.8). The relative importance of the varicus wl
economic sectors also shified in that period. Services stayed nearly the same; the relative
</
I ) {;‘ 1



Table 28 Nonagricultural payroll jobs in San Juan County

Percentage ol ot Percentage of Percentage of  Change 0 per conage
e total N 1otel fot v 1otal An 00 totel Apeit 1977 Aged 1978
Naonagr iculiun el payroll jobs 1786 1000 2364 1000 2820 1000 2462 0o o 47
Maculaciuring 143 80 199 LR} 145 66 'y 67 66
Mining K1) 213 681 88 890 ns 036 3 51
Construction 14 64 98 42 142 60 158 62 82
Transg “1ation, commerce, ualities 110 " 62 128 b4 167 66 168 517 10
Trade 28 156 34 133 400 42 an 144 60
Finance, msurance, resl estate 1 01 0 o 2% 0s 2 09 80
fest)
Ser a4 193 ws 236 0o 303 w7 32 109 o3
Govertunent bty ne 08 209 ne 2686 724 245 os
Sowce. Utsh Depar of Employ Security, Rescarch and Analysis Section, adepred trom Quarterly Employment Newsietter of Southeastern Distiict of Utah, Fis “tet
1978
9
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importance of trace, transcorctation, construction, and manufacturing declined slightly, and the
significance of fimance, insurance, 2nd real estate rose 2 little. The importance of mining and
governmant changed sramatically, hcwever. Tctal employmest in government services declined from
31.6 to 24.5., wnile mining climbed from 21.3 to 31 7% of the whole.

6 ' S

Because total empioyment inci'eased so greatly, the absolute number of jobs rose in all cate-

gories. The largest jump 5y far, however, was in mining, which shifted from 381 jobs in 1970 to
335 in Rpril 1973,

The above figures zrove that mingral extraction is extremely important to Sen Juan County, and
yranium production is a very sutstantial component of this sector. I[n fact, San Juan County is
the largest producer of uranium in Utah, and this activity has increased dramatically since 1975
(Larry Trimbie, Utan Geological and Mineral Survey, private communication to Martin Schweitzer,
July 17, 1978)

Natural gas and crude 01l are the o’ier important resources deing produced here
(White Mesa ER, ;. 2-32).

Tourism is also an impartant part of San Juan County's economy, a part that has been increasing
steudily in recent years. Between 1975 and 1977, tourist room sales increased by 32.5%.

Between 1973 and 1977, per capita income for the State of Utah rose by 44%, from $47100 to
$5900. Increases in per capita income for San Juan County did nct meet the standards of raises

elsewnere, [ncome in 1973 was 32400, 38.3% of the State aver:ge, while 1977 income was $3400,
or 57.6% of the State figure.

The number of retail and wholesale establishments and their sales are shown in Table 2.9 for San
Juan County and the cities of Blanding and Monticello. Since 1967, sounty wholesale and retail

sales have both nearly tripled.® Retail salss are almost evenly divided between 3landing and
Monticello, together accounting for 94.3% of the county's retail activity.

Tatie 29. Retail and wholesale activity in San san County, ﬁ“.
Blanding, and Monticallo (1976) L,i
Sa~ Juan County Slanding Monticeilo (;’2 R

- 125 b
Number of retai! 101 s 40 (c‘;,;\ L_"'_' -
#5701 shments : N i_———— ‘
Feta saies $15,300.000 $7.150.000  $7.280,000 (= (==
*lumber 5t anoiesale 3 3 3 |

estabiishments = e [
Ahotesaie s $ 5,800,000 Na® NA e
(=

NA: Information /s not availadie.

Source: Utan Industrial Deveiopment Information Svstem, Sconarmic Facts
for San Juan County, Slanaing, ang Monuceiio, 1977

In 1977, San Juan County levied an ad valorem tax of 16 mills on the assessed value of all
property in the county “or the general fund. An additionz] 40 mills was collected for the

county school district and a final 2 mills for the countywide water conservation district. The
communities of Monticello, Blanding, and 31uff also levied an extra 15, 21, and 10 mills,
respectively, on the assessed value of all property within their corporate limits. Finally, the
Monticells and 8landing Cemetery Districts each collected 2 mills on all property within those
district douncaries. Mines and mills are subject o the above taxes as is all other real
property. The total amount collected from all these funds combined was $5,126,748 (Marian
Bayles, Treasurer of San Juan County, Utan, personal communication to Martin Schweitzer, Oak
Ridge National Laboratory, July 25, 1978), two-thirds of which went to the County Schoel District.

In addition to the property tax, San Juan County also received $37,496 in sales taxes. 8landing
and Monticello received 343,337 and $55,155, respectively, from progerty taxes.
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San Juan County handles its financial affairs through a number of separate funds, the largest of
whicn is tne general fund. Within this fund, the progert; tax comorises the single largest
source of revenue, accounting for sligntly over 33 of the 1977 total. Shared revenues from the
tate of Utan contridby:ad another 20.1%, and Federal shared revenues and in-lieu-of-tax payments
acded anotner 15.3..

The largest expendituyre for San Juan Csunty in 1977 was for road maintenance, amounting to
sligntly over one-nalf of total county furds. OQther large cutlays were 11.2% for health
services and 6.4% for the Sheriff's Department.

The fiscal year ending in June 1977 recorded the largest source of revenue for the City of
8landing's general fund as being the sale of a general obligation a2lectric-, water-, and sewer-
improvement bond issue, yielding $225,000. This source was followed by slightly over $55,000
from sales and use taxes and a little more than $44,000 from property taxes. Federal revenue
sharing and waste collection and disposal fees were the ather major scurces of funds, each
contributing about $18,000 to the total. Utility operations were financed through a separate
fwd.

8landing's major expenditures in the same year were for public utility cacital imorovements
and police expenses, 2ach of which cost less than $30,000. Street maintenance cost about
half tnis amount, and waste collection and airgort funds made up the last of the major
expenditures.

As in Blanding, Monticello has a separate fund for operating public utilities. In 1976,
$150,000 from the sale of revenue bonds was expended for improvement of *he local water system
(Richard Terry, City Manager of 3landing, Utah, private communication concerning Monticello
City Audit, 1977, to Martin Schweitzer, Oak Ridge Nationma Laboratory, July 30, 1978).
Slightly over nalf of (he city's nearly $119,000 in general fund revenues for the fiscal year
ending June 1577 came from sales and use taxes, while property taxes contributed another 30%.
Unlike the county, both Monticelilo and 8landing receive more of their general funds from sales
taxes than from property taxes. The largest expenditure in 1377 was the 340,000 spent on
police protection. This figure was followed by the $16,000 spent for administrative purposes.

2.4.2.3 Transportation

A system of two-lane paved highways and unimproved roads accouncs for virtually all transpore
of people and products in and out of San Juan County. Altnough 3landing, 81uff, Monticella,
and Canyoniands lational Park have small municipal airports, there is no rail, bus, or com-
mercial air service nere (White Mesa ZR, p. 2-30 Cocket No. 40-2671).

U.S. Route 163 receives a greater amount of traffic than any other road in the county. This
nighway runs Setween [-70 on the north [approximately 161 im (100 miles) from the oroposed
mill] and U.S. Poute 160 in Arizona to the soutn; the highway passes through Monticello,
3landing, and 31uff. The neaviest traffic in the county is on this artery just north of
Monticelia, where the average caily venicles were about 2535 in 1975. More recent figures
fndicate a 433 increase in traffic in this area detween 1373 and 1977 (White Mesa ER, p. 2-30).

Traffic voiumes on Utah Route 95 from the Blandirg area %o Hanksville are much Tighter but

have deen increasing in recent years. From 1975 %o 1977, an increase of 33% was observed on
Highway 35 soutn of Hanksville (White Mesa ER, p. 2-30 Do:ket No. 40-3671). U.S. Route 566
from Monticello to Cortez, Colorado, also carries a significant amount of traffic.® A1l of the
roads in this area carry a substantial amount of out-of-state traffic.

2.5 LAND USE

2.5.1 Land resources |
Southeastern Utanh is known as the Canyonlands area; an arid climate and rugged terrain have
1imited permanent settiement of this region. Large rock formations and narrow canyons are

Characteristic of the area, and these, combined with the I[ndian ruins found here, are increas-
ingly attracting tourists. However, much of this area is very isolated, and the population

density is extremely low (Sect. 2.4.1.1).
d T ~TAdmie
ISR :
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2.5.1.1 Lard ownarshis

Mearly 1.2 x 10® na (3 x 12° acres), comprising almest 50 of all land in San Juan County, is
federally owned. Approximataly two-thirgs of this land is administered by the U.S. Bureau of
Land Management for mul%isle uses, such as mineral extraction, timber production, and wildlife
mnar;eren:. Another cne-fifih of the Federal land is managed by the National Park Service, and
slightly less than one-sixth is under the control of the U.S. Forest Service (White Mesa £R,

p. 2-25). Cesignatad iraas ars Glen Canyon National Recr=ation Area, Canyonliands National
2ark, and datural Sriages aticmal Monument.

Approximately 0.5 x 10° ha (1.25 x 10° 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 Mountain tribe. The State owns 6.5% of San Juan County,
leaving only 8.3% 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. Ory farming (-:r]
prevails in San Juan County. This county also has more non-Federal land in forests than do -
other local counties and less Tand devoted to urban and transportation uses. Q

The land near the 0BS is primarily agricultural — used for grazing and some farming. In L - ;g
addition to the uranium ore buying station currently operated near the site by Energy Fucl(
Nuclear, Inc., nonagricultural land uses in the area include the 3landing airport, a small

commercial establisnment, a part of the Ute Mountain Indian community of White Mesa, and c»:_,; ‘.1,,:,<
several structures connected with the U.S. Army's Slanding Launch Site. s
B, o=
2.5.1.2 QBS ownership “ oo ‘J
The surface area of the project site is currently owned by Plateau Resources, Limited. , S,

2.5.1.3 Farmlands

The Federal government owns approximately 85% of the land in San Juan County (Application for
Source Materiai License ER, Table 6.1-2). The majority of this land is administered by the
U.S. Sureau of Land Management. The land, classified as multipie-use, is leasad for grazing,
o1l and gas exploration, and mining claims, and is aiso managed for wildlife anc recreation.
About 40% of this land is used for grazing. Range condition of these lands is considerad to be
poor,

Private and State land in the county (approximately 8 ard 6% respectively) is devoted almost
exclusively to agriculture. Aridity has a pronounced effect on agricultural land uses. The
growing seasons are extremely variable in tnis region, and annual average evaporation rates are
more than five times the annual average precipitation.” As a result, grazing is the predcminant
land yse in the county; dry farming does produce some <rops, ..mmar'lj pinto beans. The rugged
terrain, characteristic of the region, also limits agricultural croplands.

-

2.5.1.4 \Urban areas

The communities of 3landing and Monticello are within 48 km (30 miles) of the 0BS site and have
been discussed in detail in Sects. 2.4.1.1, 2.4.1.2, and 2.4.2.1. These communities have a
number of requiations governing land use, including zoning, subdivision requlations, and build-
ing codes (Bud Nieison, City Manager of Blanding, Utah, and Richard Terry, City Manager cf
Monticello, Utah, personal communications to Martin Schweitzer, Oak Ridge Natiomal Laboratory,
July 10, 1978 and July 20, 1978, respectively).

2.5,2 Historical and archaeclogical resources

There are no cultural sites on or ad.uccnt to the 0BS that are included in or are being con-
sidered for inclusion in the Jatiomal Register o Fistorie Places. Many archaeological remnants
of Indian cylture exist in the area. !f the applicant proposes expanding 08S operations, an
archaeological survey will be required in the area of expansion. [f artifacts are found, they
will be saivaged. This same procedure will be followed during decommissioning.



2.6 WATER
2.6.’ Sdr‘::? Natap

2.6.1.1 Surface-~asar descriotion

The 085S is located on White Mesa, a gentlv sloging plateau that is physically defined by the
adjacaont drainages anich have cut jeepliy into regional sandstcne formaticons. Runoff from the
nesa 15 conductad sy the genzral surface t3pscraphy to efitner Westwatar Creek, Corral Creek, or
Cottonwood Wash. The O3S itself is located on 2 section of White Maesa that siopes gently to the
south-southeast. Runoff from the 285 follows this slcoe and flows into Corral Creex, which
joins Recapture Creek and flows into the San Juan River approximately 34 km (21 miles) to the
south. The San Juan River flows westward and is a major tributary of the Colorade River. The
Corral Creek drainage basin and the major streams in the vicinity of the 0BS are illustrated in -
Fig. 2.1. Table 2.10 shows the drainage areas in the 0BS region. ‘.

The Cottonwood Wash watershed drains 860 kn® (332 sq miles), and its headwaters are in the F
Manti-La Sal National Forest. [ts 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 331-km? (20S-s5q miles) Cottonwood Wash basin was 14 mm (0.57 in.), measured at United States
Geological Survey (USGS) gage No. 0937870. A maximum 48-mm (1.87-in.) runoff yield was recorded

for the period October 1972 through September 1373 and a minimum yield of 3 mm (0.13 in.) for

the period October 1970 through September 1971 (White Mesa ER, p. 2-137).

The Recapture Creek watershed drains 518 km? (200 sq miles) and has fts headwaters in the Abajo
Mountains. Its overall slope averages a little over 3%. From October 1365 to the present
period of record, the average annual runoff yield for the Recapture Creek basin was 39 mm

(3.9 in.), measured at USGS jage "o. 09378630 [9.3-km? (3.8-sq mile) drainage area]. A maxirum
runoff yield of 411 mm (16.2 in.) was recorded between October 1972 ind October 1973 and a
minimum runcff of 13 mr (0.5 in.) between October 1370 and October 1371 (White Mesa ER,

p. 2-137 Docket No. 40-3671).

Except for a small portion of Westwater Creek northwest and upgradient of the 0B8S, all the
streams in the vicinity are intermittently active, responding to spring snowmeit and local
recipitation. Local corous sofl conditions, topograpny, and low average annual rainfall
E;u em (11.8 in.)] cause this intermittent activity (White Mesa ER, p. 2-168). The perennial
section of Westwater Creek begins near the road running west of 8landing to a point about
2.3 km (1.5 miles) northwest of the 0BS. Water for this section prooably stems from seepage
from a neardby irrication canal (Jehnscn Creek Canal), irrigation discharge, and aguifer
recharge.

Storm runoff in these ephemeral streams is characterized by a rapid rise in the flow rates,

followed by rapid recession that is nrimarily due to the small storage capacity of the sur-

face soils in the area (Sect. 2.3). For example, on August 1, 1963, a flow of 381 m*/sec

(20,500 cfs) was recorded in Cottonwood Wash near 2landing. The average flow for that day,

however, was only 123 mi/sec (4340 cfs). 3y August 4, the flow had returned to 0.3 m®/sec,

or 16 cfs (4hite Mesa ZR, p. 2-135). Orainage areas in the project vicinity are summarized

in Table 2.10. Flow_data are not availabie for the two smaller watercourses closest to the

project site (Corral Creek and Westwater Creek) because these streambeds carry water

infrequently and only in response to local heavy rainfall, These streams carry water for
approximately two to three months a year (White Mesa 085 ER Docket No. 40-3675; appiicant respanses ) .

Many farm ponds are located bot™ north and south of 3landing. The water in these ponds is
maintained through a combination of rainfall, snowmelt, and intermitte it supply (through
canals) from Johnson and Recapture creeks and by groundwater pumping.,

Two springs are located approximately 1.6 km (1 mile) south-southeast of the 0BS and flow
into upper Corral Creek. One of these springs has been dammed and forms a small irrigation
pend that is downgradient of the 08S.
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9. 2.1. Streams in the vicinity of the 0BS. Source: Plateau Resources, Limited,

azton for Source Material License, Docket No. 40-36/4,

A

-2.6.1.2 Surface-water quality

The occurrence of perennial surface water in the vicinity of

water quality data available for surface water in the general area of the 0BS and for the
These water samples, although obtained

San Juan River are given in Taples 2.11, 2.12, and 2.13.

Apr. 3, 1978, Plate 2.3-1.

the 0BS is extremely 1imited.

from an area approximately 14 an (3.3 miles) to the west of the 0L, are similar in their
characteristics to samples obtained in Westwater Creek, Cottonwood Wash, and Corral Creek (White

Mesa ER, p. 2-138 Docket No. 40-3675).
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Table 210. Drainage areas of project vicimity and region

Cranage area
8asin description 2
m $Q mMiles
Corrai Creek at contluence 15.0 38
with Recaprure Creex
Nestwarer Jiesk 3t confluence 88.8 268
with Comanwood Wash
Cortonwooa Wash at USGS <5 <205
Jage west of project ste
Cottonwood Wash at confluence <360 <32
wth San Juan River
Recapture Creek at USGS gage 3.3 38
Recapuure Creek at contluence <318 <200
wath San Juan River
San Juan River at USGS gage <80.000 <23.000

downstream of Siuff, Utan

Source: Environmentai Report: White Viesa Ursnwm Project,
Tabie 263, o 2-136. Jan. 30, 1978

Table 2.11. Surface water quatity at Station 11 on the San Juan River

The period of record (often discontinuous) for the data is 1968-75

Somaiih San Juan River
Minmum Mean Maximum
Major const tuents
oM. standard umits ’ 74 2 9.1
Soec:fic conductance, micromhos cm 288 8N 1300
Calcum 45 E 120
Magnesum 5 2 108
Sodium ‘9 51 110
Sicarbonate P i I |
Suifare 95 202 419
Chioride . 8 18 s
= Minor constituents

Iron b] 0.2¢ 1.00
“Total wspended sotics
Total dissoived solias 215 518 107%
Phosohate” b ] Q.17 0.80
Nitrate® Q 278 1.80
Fluonde Q20 0.49 1.10
Boron 0 070 0.28
Aikalinity
Potassum

YAl measurements ae zven in milligrams Der liter uniess Stherwise
noted.

?Estimated from mean caton-amiun balance.

“Given as milligrams of phosohorus per liter.

Given as miiligrams of MNirogen per liter

Source: Platcau Resources, Limiteq. Apptication ‘or Source Maveriad
Lcense, Tivie 5.1.13, p. 545, Apr 3, 1978 Docket No. 40-387S.
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In genzral, the surface water is typically of pecr cuality. Calcium (the dominant cation) and
carbonate and sulfite (the dominant aniogns) causa tne water to e nard (mean 309 mg of CaCl,
per litas). The water is turbid witn nigh concentrations of disscived (~2an 357 mg/liter;
Stations A-E) and suspenced (mean 1330 vg/liter) sgliss. 3ome of the water sampies registered
relatively high vaiue: of scme trace elements [e.g., darium (5.3 mg/liter; Station 0) and
mercury (2.3 .g/liter, Station 3)], which are elements typical of the groundwater of this area
and are often found in high concentraticns in regicmal surface waters (White Mesa ER; applicant
resoonses). These “race slements terhaps accumulate in surface water Dy seepage of groundwater
ints local watercoursas ang by avaporative concentrations. These nhich values are not necas-
sarily caused oy numan disturcances of the envircnment. The water samcies from tne San Juan

_ River often indicate nign levels of ircn, sulfates, and total dissolved sclids (TOS).

Surface-water samples taken close to the 0BS (Fig. 2.2) in inother study (White Mesa FES) indi-
cate similar poor water guality. Water in Westwater Creek was characterized by high TDS (mean
674 mg/liter) and sulfate levels (mean 117 mg of SO, per liter). The water was typically hard
(total hardness measured as CaC0;, mean measured as 223 mg/liter, and an average pH estimated
as 8.25). wWater samples taken just below the dammed irrigation pond in Corral Creek indicated
very high levels of TC3, averaging well over 3000 mg/1iter, with moderate sulfate levels of

42 mg/liter. High levels of mercury and iron were also reported for surface water.

2.6.1.3 Surface-water utilization

Water use in the vicinity of the 0BS is largely for potable and agricultural uses. Water is
conducted to the area by two canals that transport water from upper Johnson Creek and the

upper reaches of the main stem of Recapture Creek. The Johnson Creek canal appreaches 3landing
from the north and terminatas just north of town; the Recapture Creek canal runs aleng the

creek for about 5.5 km (3.5 miles) and approaches 8landing from the northeast. These canals

supply water for only 1 limitad period each year. Water 's also provided by the numercus farm .
ponds in the areas that are runoff or aquifer-fed. Surface-water use on or near the 08S and
regional use of water from the San Juan River are given in Tables 2.14 and 2.15.

Table 2,14, Water use of San Juan County, 1965

Use :
m? x 107 Acre-f1

lmgated crops (5000 acres) 6,788 5,500 qmﬁ\\ D
Reservowr sv* - ation 123 100 ‘;):l\-"ﬂi \lr\
Incidental .. 1,603 1.300 1 V)L
Municipet and ndustrial® 2.220 1,800 P r\{"\
Minerais® 1,357 1,100 o)l F‘P V»‘.-..
Augmented fish and wiidiife? 123 100 ‘ ! ’ U U\A L;U

Touad 1221 9,500 ) UU WS

‘Incdental use of mgation water Dy phreatopnytes and
other Miscetianecus egeration.

®Inctuces evaporation (osses 3poiicable 'o these sources of
Jepiletion.

Source: Enwwonmental Report: Whie Mess Uramwum
Project. Table 265, p. 2142, Jan. 30, 1978

2.6.2 Groundwater

Recharge of local groundwater aquifers occurs from seascnally varial e = infall infiltrating
along the flanks of the Abajo, Henry, and La Sal mountains and along the inks of folds.
Recharge water originates also from precipitation on the flat-lying beds where it percolates
into the groundwater region aleng joints.

In the White Mesa area, 39 wells with appropriate applications are on file with the Utah State
Engineer's Office. All 39 wells lie within an 3-km (5-mile) radius of the project site, and

\ -
)
b

-
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Table 2.15. Current surfice water users in project vicinity

_ Agoiication Agolication Quantity
Name waress 3
date aumper m sec cts
Corral Creek
Fraq Waltday Sland:ng, Utan August 12, 1971 40839 Q3 0.014
Cottonwood Creek or Nash
Wiiliam Keller Moao, Utan Novemoper '2, 1907 1647 1.0 Q.028
Hyrum Perking Bluft, Utan June 22, 1910 322 549 Q158
U.S Indian ignacia, Colorado  March 12, 1924 3456 1.18 2.033
Service
U.S. Incian Service Ignacia, Colorado  March 24, 1924 491 Q738 Q021
U.S ingian Service Ignacia, Colorade  Marcn 24, 1924 3492 Q.298 Qo8
Kloyd Perking Slanding, Utah Aprii 13, 1928 16320 1.458 0.041
W. R. Young 8langing, Utan October 22, 1928 104835 Q20015 2.00004
W. R. Young Slancding, Utan October 23, 1928 10456 0.0022 0.0008
W. 3. Young Slanaing, Utan Octover 22, 1928 10487 Q002 0.0000s8 J :
San Juan Montcailo, Utah  Octocer 10, 1962 34866 12000  1.48x 10 \C-:’)
County water (scre-f1) sy
Consarvation district ) s G
Eart Periins Blanding, Utah April 18, 1985 36824 50 0.142 =———
/' —
Westwater Cresk = :‘_)
Seth Shumwvay Slanding, Utan January 7, 1928 105786 0.008 0.002 )
M. £ Shumway Slanding, Utah Segregation date: February 28, 1970 371014 0.7623 Q.02 e ol
Praston Nieison Slanding, Utan Segregation date: October 22, 1970 27601a a3 0.007 il
Pariey Read Slanging, Utah Claim date: October 16, 1970 Clam 2373 0.015 0.0004 [
Kenneth McDonaid Slanding, Utah Change of Appropnation: 42302 1.0 o8 T
June 12, 1974 to

Source: Environmental Report: Ahire Mesa Uranium Project, Tabie 26-5, o 2-141, Jan. 20, 1978,

211 but one draws water from the Dakota and Morrison formations. Most of these wells ~+oduce
less than 55 m°/day ("0 gpm) and are used for domestic, irrigation, and stock-water:’y purposas.
The remaining well, drilled to a depth of 543.6 m (1800 ft) oy the Energy Fuels Nuciezpr mill
site, withdraws watar from the Navajo Sandstone.

As is the case throughout most of the Four Cormers region, the 3landing area depends largely
on groundwater for its water supply. A porous soil, underiain by tne J/kota Sandstone on top
of a regional aguiciude (the Brushy Basin Member of the Morrison Formation), provides the
8landing area with a near surface source of grounawater. This situation is somewhat uncommon
in the nighly dissected south-central portion of the Colorado Plateau.

In the immediate vicinity of the OBS, only the Dakota Sandstone and the Salt Wash Member
(including the Wrstwater Member) are significant aquifers. The Sntrada and Navajo formations
contain larger juantities of water, but their depth prohibits common exploitation, in use for
domestic water supplies (Fig. 2.4).

Comb Ridge and the Abajo Mbuntains are significant areas of recharge for the Salt Wash and
deeper aquifers. General gradients of groundwater movement in these aquifers follow the
regional structure, and the water discharges ultimately in the vicinity of the San Juan River.

3ecause the 3Srushy Basin Member acts as an aquiclude to the Salt Wash Member in the uplands,
the primary r. _.harge areas for this aquifer in the vicinity of the 0BS are Brushy 3asin Wash
to the northwest of 3landing, Cottonwoed Creek to the west and southwest of the town, and
the upper reaches of Montezuma Creek, especially along Dodge and Long canyons.

Plateau Resources received a permit to appropriate groundwater from the Utah Jepartment of
Natural Resources in 19877, A well (0BS Well No. 1) was drilled to the Dakota Sandstone
Another

aquifer; however, the water gquality was too poor for domestic use at the station.
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well (0BS #ell No. 2) was drilled adjacent to 4Well No. 1 into the lower Salt Wash Member of
the Morriscn Formation and ncw >rovides water to the 0BS. Well No. 1 was not cagped to
provide a water Juality sasple scurca.

2.7 GEOLOGY, MIMERAL RESCURES, AND SEISMICITY

"~

7.1 Geclogy

2.7.1.1 Regicnal geolagy

)

The proposed project site is near the western margin of the Slanding basin in southeastern Utan.
Thousands of feet of marine and nonmarine sedimentary rocks have been uplifted, moderately
deformed, 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
east, the Canyoniands sectfon merges w'th the Southern Rocky Mountain pravince (Fig. 2.3). The
area is characterized oy u'eply eroded canyons, mesas, and buttes formed from sedimentary rocks
of pre-Tertiary age. Zegio ally, elevations range from abocut 300 m (3000 ft) to more than

3350 m (11,000 ft). wWith tre exception of the deeper canyons and isolated mountain peaks, the
average elevation is approximately 1500 m (5000 ft).

"%

-

Exposed sedimentary rocks in southeastern Utan have an aggregate thickness of about 1300 to
2100 m (8000 to 7000 ft) and range in age from Pennsylvan.a to Late Cretaceous. A local
stratigraphic section is shown in Fig. 2.4.

e\
)

Shoemaker noted three origins of the structural features seen in the project area: (1) struc-
tures related to large-scale regional epeirogenic deformation (Monument uplift and Blanding
basin), (2) structures formed by diapiric deformation of “hick evaporites, and (3) structures
formed from magmatic ‘~trusions (Abajo Mountain).?

2.7.1.2 8landing site geology

The proposed site is located near the center of White Mesa. The nearly flat surface of the mesa
has a thin veneer of Toess and is underlain by resistant sandstone caprock. Surface elevatiuns
across the site range from 1690 to 1720 m (5530 to 5650 f%). The maximum relief hetween White
Mesa and the adjacent Cottonwood Canyon is about 230 m (750 ft).

White Mesa is drained to the west by Cottonwood Wash and Westwater Creek and +0 *he sast by
Recapture Creek. These intermittent streams flow into the San Juan River. In the project araa,
exposed rocks are of Jurassic, Cretacecus, and Pleistocene-iecent age. The Jurassic to Upper
Cretaceaous rocks is represented (in ascending order) by the San Rafael Group, the Morrison
Formation, the Surro Canyon Formation, the Dakota Sandstone, and the Mancos Shale. The rocks
are primarily cross-bedded sandstones, conglomeratic sandstones, claystones, and mudstones, with
some sandy shales and limestones. Cenozoic rocks include 2olian lcess, stream-born alluvium,
colluvium, and talus.

The structure of White Mesa is very simple. The Dakota Sandstone and Surro Canyon Formation are
essentially flat with gentle undulations and are commonly jointed. Two Joint directions are
found usually perpendicular to each 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 paralle!
to the bedding of fine-grained to conglomeratic sandstone lenses and (2) fracture-controlled
deposits. None of the fracture-controlled deposits have yielded large orcduction.? The tabular
deposits occur in the Chinle, Morrison, and the Cutler formations. Vanadium is a common by-
product of most uranium produced from the Morrison Formation. Principal uranium minerals are

urannite and coffinite. :
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“For Micknesses deiow Surro Canyon, see stratgraphic Jescription table.

Fig. 2.4. Stratigraphy in the region of the 0BS.
Application for Source Material License, Docket No. 40

Source: Plateau Resources, Lirited,
s Apr. 3, 1978, Fig. 2.4-3.

POCR URIGINAL



2-24

2.7.2.2 OQOther mineral resources

Seven wildcat 0il wells were drilled in an area about 5 «m (4 miles) west of the proposed site.
All were dry and were sudbsequently acandoned.

Thin, discontinuous seds of impure lignite and coal up to 0.6 m (2 ft) thick occur throughout
the Dakota Samdstone. Although several of these coal Deds nave been mined on a limited scale
in the 3landing araa, most of the ccals are tog impure for commercial use.-’

.Copper deposits are associated with the fracture-cantralliec r~anium-vanadium deposits in the
Abajo Mountains and with some sedimentary deposits. The copuer content may be as high as 33.
Sand and gravel deposits are mined on the east and soutn slopes of the Abajo Mountains for
pavement construction matarial.

Water is produced from wells drilled to the Burro Canyon Formation and the Dakota Sandstone.
This water is commonly mineralized and in some localities is unfit for human consumotion.'®

Deep wells drilled to the Entrada Sandstone and Navajo Sanistones yield potable water.? Several
springs in the project vicinity discharge groundwater from the Surro Canyon Formation.

2.7.3 Seismicity

Within a 320-km (200-mile) radius of the site, 450 seismic events occurred vetween 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 Leen recorded. Of
these, only one had an intensity of V; the rest were [V or less. The nearest event occurred in
Glen Canyon National Accreational Area, about 70 km (43.%2 niles) northvest of the proposed site.
The next closest event occurred about 94 km (58.5 miles) to the nortieast. The event of inten-
sity V occurred on August 29, 1941, east of Durango, Colorado. It is doubtful that any of thuse
events would have been felt in the vicinity of 3lanaing.

Based on the region's seismic history, the probability of a major damaging earthquake occurring
at or near the proposed site is remote. Algermissen and Perkins!? indicate that there is a 90%
probability that horizontal acceleration of 4% gravity (0.4 ) would nct De exceaded within

S0 years.

2.8 SOILS

Soil in the region of the 0BS is classified as Monticello series;!? the soil has been formed
from windborn deposits. Such soils are normally well drained, but the presence of caliche and
underlying mancos shale may 3allew canals and unlined farm ponds in the area to nold cr transport
water without apprecianle 10ss as would normally be expected in eolian seils (ER, Fig. 2.4-5).

With the well-grained soils, relatively flat topog, .phy (Sect. 2.3), and low precipitation
(Sect. 3.2.1), the site may be considered to have a low potential for water erosion. The 0BS
area, however, is considered to have a high potential for wind erosion, particulariy when the
soil is barren.l®

According to the applicant (Application for Source Material License £R, Sect. 2.4), soil in the
vicinity of the 0BS is moderately deep to deep and is neutral to moderataly alkaline. The
surface layer, approximately 20 cm (8 in.) deep, is dark reddish-drown and has a texture of very
fine sandy loam. The reddish-brown subsoil tends to be silty. Because of the relatively low
fertility and lack of organic matter in the soil, appropriate fertilizer applications and
mulching to aid in establishment and growth of vegetation would be peneficial.

I_[D @ (’\ N
2.9 BI0TA TRULULIT

'\i':
2.9.1 Terrestrial r‘\!r* { m 11TV ij\rl
il iR FIAY
2.3.1.1 Flora ‘u'j Ju Uy J Nl

The potential natural vegetation of the area is classified by Kicnler!® as juniper-pinyon wood-
land. Such vegetation consists of open groves of needleleaf evergreen low trees w'th varying
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mixtures of shrubs and heroacacus plants. OJominants would be Utan junicer (Junirerus cecec-
grer=) and pinycn pine (Finug 2iul<a). Conmon associates would De big sagebrush (irtemesic
spidoncasa), raboitdrush (Lins sosizwus spp.), indizn ricegrass (Jruzcrais nymenoides), and blue
grama (Scutelcua sracilis).

The natural vegetation occurring presently within a 10-km (25-mile) radius of the site is very
similar to that of the ootential, charactarized oy pinyon-juniper weodlans intergrading with big
sagebrusn communitias. Much of the lang in the (3§ vicinity is unger cultivation (Fig. 2.5),
with Crops consisting primarily of pinto beans, aifalfa, and pasture grasses [Appiication for

. Source Material License ER, Sect. 6.1.2). The pinycn-juniper community is cominated by Utan
juniper with some pinyon pine as a codominant or subdominant tree species. The understory of
this community, which is usually quite open, is sparse and generally contributes less than 2%
(Application for Source Material Liceanse ER, Sect. 5.1.3). This understory is composed of
grasses, forbs, and shrubs that are also found in the big sagebrush communities (Application for
Source Material License ER, Table 6.1-8). The sagedbrush grass communities, approximately

4.8 km (3 miles) south of the 0BS, are dominated by big sagebrush and blue grama. Common
associates include Utal, serviceberry (imelamchier uzahensis), four-wing saltbrush (Azriolex
canescens), rabbitbrusn, Mormon tea (Tphedrz tormeyara), snakeweed (Gucierrezic aarothras),
Indian ricegrass, and galleta (3ilaric jomesii). Sagebrusn grass communities are located on low
flatlands ind serve as important winter range for deer. Cover values, approximately 24%, are
relatively high compared with other vegetation types in the area.'S Abanconed agricultural land
contains many of the same species as the pinyon-juniper ind sagebrush grass communities as well
as weedy species such as Russian thistle (Szlsolz kali), common lambsquarters (Chencpodiuwm
album), and other species that are invaders on disturbed sites (Application for Source Material
License ER, Table 6.1-3). The facility site, located on abandoned cultivated land, supported
many of these same species prior to construction of the 0BS (Application for Scurce Material
License ER, Sect. 6.1.3).

In addition to the pinyon-juniper, sagedbrush grass, and agricultural habitat in the vicinity,
cottonwoed (Populus $p.), tamarisk (Tzmariz remtandrz), and willow (Sciiz esiguc) trees are
abundant along Corral Creek and Recapture Creek to the east and wWestwater Creek to the west
(Fig. 2.5). Also, a single cottonwood tree is associated with a small catch basin located
adjacent to the southeast corner of the 0BS fence. The catch basin, which has been fenced to

prevent access, may be considered to be an ephemeral pond containing water only after moderacely
heavy rain.

3ocause of the removal o° natural vegetation for agricultural development, none of the proposed
endangersd plant species!’ tnat have documentad distributions in San Juan County'? are expected
to occur on the facility site or near the immediate viginity.

2.9.1.2 Fauna

Based on the applicant’'s literature review, at least 116 species of terrestrial vertebrates may
occur in the vicinity of the CBS (Table 2.16). Agricultural land and sinyon-juniper woodland,
the precominant habitats within a 4.8-km (3-mile) radius of the site (Fig. 2.5), may provide
habitat for 57 and 46 vertaorate species respectively. The sagepbrush griass communities are

expected L0 provide suitabie habitat for 114 of the 116 vertebrate species in the area of the
08s.

A total of four species of amphibians and 14 species of reptiles may exist in the area.
Although none are expected to occur in large numbers, the sagebrush lizard (Scelcperus
gracicsus), side-blotched lizard (Vta szamsburiana), western whiptail 1izard (Cnemidophorus
zi?n::). gopher snake (Pitucriis melow leucus), red-spotted tcad (3ufo runctatus), and tiger
salamander (imbystoma tigrimem) are some of the more common reptiles and amohibians expected
0 occur around the 0BS (Application for Source Material License R, Table 5.1-9). Based on
the comparison of the number of species that could potentially occur in a particular habitat
and the number that is expected in the region, the sagebrush grass communities provide the

most suitable habitat for amphibians and reptiles, with pinyon-juniper next and agricultural
land least of all.

Of the 72 species of birds expected to appear in the vicinity of the 0BS, nearly all may occur
in the sagebrusnh grass communities — 50% on agricultural lands and about 0% in the pinyon-

juniper wocdlands (Table 2.16). Some of the species gxpected to be most commenly associated
with agricultural fields near the 085 i ]q (%pr vulture (Cathartes zura), red-tailed
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Fig. 2.5. Vegetation types in the vicinity of the (BS; the circle represents a 4.3-km
(3-mile) radius from the 0BS. Source: Plateau Resources, Limited, Application for Scwrce
Matericl Licensae, Docket No. 40-3674, Apr. 3, 1978, Fig. 6.1-1.

Nawk (Buteo jamaicemsis), American kestral (Palco sparverius), common nighthawk ( hordeiles
minor), killdeer (Charadrius vociferus), mourning dove (Zencidume mecrowra), loggerhead shrike
(lanius ludovicianus), house sparrow (Passer domesticus), western meadowlark (Stwmella neg-
lecta), dlack-billed magpie (Pioz pica), western kingbird (Tyrowmus versicalis), and Say's
phoebe (Suyomis saxz). The agricultural areas adjacent tc the 0BS provide large numbers of
seeds, rodents, and insects for such birds. Of the 44 upland and migratory game bird species
in southeastern Utan,'? only the mallard duck (Anzs plasyriymcacs), gambel's quail (Lophorsuz
gambelii), chukar (ilectoria graecz), and mourning dove are thought to fregquent the area of the
OBS (Application for Source Material License ER, Table 6.1-3). The dove is the only species
occurring with any regularity.

Nearly all of the 26 mammalian species expected to accur in the vicinity o the 0BS demonstrate
a habitat affinity for sageorush grass communities (Table 2.16). These diverse faunal populations



Tabie 2.16. Number of vertebrate species expectad 1o occur n the
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wicinity of the OBS

Habitat
Class Total
Agricuiture SageOrush grass Pinvon-juniper

Amphimans ' 4 1 4
Repties B 14 7 14
Burds 36 n Pal 72
Mammais 16 25 17 26
Towi 57 114 446 118

Source: Modified from ER, Tabie 5.1-9.

—esult from the wide variety of potential food sources present in this vegetation type.
Conversely, the agricultural lands and pinyon-juniper vegetation suppert a much lower species
diversity because of the lack of adequate cover and diversity of food sources.

Rodents, rabbits, and carnivores are the dominant groups of mammals expected to occur in the
region of the 0BS (Apolication for Source Material License ER, Table 6.1-3). The species
expected to be most atundant include the deer mouse (Percm.scus momiculartus) Ord's kangaroo rit
(Digodomys ordi), pinyon mouse (Peromyscus truei), Coloraco chipmunk (Zutamics suadrivitiatus),
black-tailed jackrabbit (Zepus califormicus), desert cottontail (Sylvilagus aucubomi), and
coyote (Canis lotrons).

Agricultural lands, such as those adjacent to the 0BS, are characterized by few species of
mammals but do not have necessarily low densities. Although sufficient cover is generally
present on cultivated land during portions of the year, the monotypic nature of the habitat
and frequent disturbances because of cultivation often restrict the area to species that are
well adapted to these disturned habitat conditions. GExamples of species that can utilize
agricultural habitat and that are expected to De acundant near the 085 include the deer mouse,
western harvest mouse (Jeishrodomscmys megalotia), striped skunk (Mephicis mephictis), black-
tailed jackrabbit, and coyote.

Two mammalian game species'? occur in the region of the 0BS: desert cottontail and mule deer
(Odocotileus remiomus). 3cth species are common with a stable population trend for the desert
cottontail and an increasing population trend for the mule deer.-? According to the applicant,
most of the deer witnin tne 3landing irea summer in tne 3lue Mountains, 24 to 32 «m (15 to

20 miles) north of the 085 (Applicaticn for Source Material License ER, Sect. 5.1.3). OQuring
the winter months, the deer migrate to lower eievations, primarily intc sageorush grass com-
munities. Winter decar use in the project vicinity, as measured Dy Drowse utilization, is
among the heaviest in southeastern Utan [51 days of use per hectare (25 days of use per acre)]
in the pinyon-juniper-sagebrush habitats.2? Although the 0BS lies within the boundaries of
important winter range for geer,!® syitable stands of browse species [2.g., sagebrush, Ditter-
brush (Sursiia sridentaza), and mountain mahogany (Cercocarpus mm;)? are not present
near the 08BS as a result of agricultural land uses.

The Americas peregrine falcon (Fzleo peregrinus anatwm) and bald eagle (Zaliceetus leucccerhalus)
are two endangered species’: whose ranges include the OBS and vicinity. The peregrine falcon
preys principally on passerine birds, waterfow!l, and shorebirds.2 Lack of significart aquatic
habitat in the project vicinity indicates a low prodability of occurrence for this species.
Similarly, the baid eagle is primarily found around large bodies of water and would be very
unlike'y to use the project site.

VLU
ARIETN F\l 150
ly qu ‘\'i"\__ll_t\_jif‘_l A
7T: @



2.9.2 yatic digta

Aquatic nabitat at tne groisct site tamperally varies from extremely limited to nonexistent
because of the arigdity, tocoography, and soil characteristics of the region and the consequent
scarcity of perennial surfice water. Cr2 very small caten basin is located on the project
site, but it only fills during spring and fall when there ars particularly heavy periods of
rainfall. This basin represents the total aguatic envirgnment on the project site; whem
active, it orocadl; proviiss extremaly temporary habitat for algae, insects, other invertebrate
forms, and ampnidisns. [t may also provide a water source for small mammals and dirds at this
time (Sect. 2.3.1). Such aonermeral catch and seepage dasins are typical and numerous to the
northeast of the project site and south of Blanding. The catch basin located on the project
site is extremely small, and its temporary nature relegates it to minimal import in providing
aquatic habitat. [t represents, essentially, a terrestrial habitat.

Aquatic habitat in the project vicinity is similarly 1imited. There is a small irrigation pond
approximately 50 m (165 ft) in diameter that is formed by the damming up of a small spring in
Corral Creek about 1.6 km (1 mile) downdrainage from the 0BS to the southeast. B8iota samples
of this environment have not been taken by the applicant. The staff did not cbserve the
presence of any fish in this smail pond during the site visit. The three adjacent streams
(Corral Creek, Westwater Creek, and an unnamed arm of Cottonwood Wash) carry water only on an
intermittent basis — primarily in the spring during increased rainfall and snowmelt runoff, in
the autumn, and aiso briefly during local but intense electrical storms. There is a small
perennial section of Westwater Creek (updrainage from the 0BS) apparently receiving groundwater
seepage from the underlying aguifer and some recharge from a nearby irrigation canmal. The
aguatic biota in this stretch of Westwater was not sampled by the applicant.

Again, because of the temporary nature of the streams downdrainage from the 0BS, their con-
tribution to the aguatic habitat of the region appears limited in providing a drinking wate=
source for wildlife and a temporary habitat for insect and amphibian species.

The temporary watercourses in the vicinity of the 08S were not sampled for biota by the appli-
cant during periods of waterfill. [t is therefore possible that these streams (when active)

support fish populations, with individuals migrating upstream or downstream from areas of more
permanent water supply.

Five species of fish designated or proposed as endangered or threatened by the Federal govern-
ment occur in Utah. These five species are listed in Table 2.17 along with their habitat
requirements. Two of the species protected by the Federal government occurring in Utah, the
Humpback Chub (Z:ilz cirha) and the Woundfin (Zlagooserus zrgomeissimus), do not occur in
southeastern Utan wner: the OBS is locatad. The Colorade Squawfish (Ssuiccheilus lucius),
however, is listed as innabiting large rivers in the Colorado River Orainage. The Bonytail
Chub (Jilea elegans), classified as threatened by the State and proposed as endangered by
Federal authorities [7ed. Regisc. 43(79)], is also limited in its distribution to main channels
of large rivers. In this section of Utan, the Humpback Suckar [Razorback Sucker ((urzuchen
tezanus)], protected Dy the State as a threataned species proposed as threataned by Federal
authorities; “ed. Zecise. 43(79)] is found inhaoiting pools and quiet water areas of larger
rivers. [t is improdadle, based on habitat prefarence and cersonal communication with the
regional Utan Wildl fe Conservation Officer in 3landing, that the Colorado River Squawfish, the
Bonytail Chut, and the Humpback Sucker occur in the vicinity of the proposed mill site. The
closest probable hadbitat is the San Juan River, 34 km (18 miles) to the south. OBS construc-
tion and/or operation should have no effect on this aguatic habitat.

2.10 NATURAL RADIATION ENVIRONMENT

Radiation exposure in the natural environment is due %o 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.*? Excluding one site where the measurements were influenced by an abandoned
Jranium mine, the average total-body dose was 122 millirems per year, of which 100 millirems
were due to terrestrial and 38 from cosmic radic " a. The cosmogenic radiation dose is about

I millirem per year.2* Terrestrial radiation s ; natas from the radionuclude notassium-40,
rubidium-37, and daugnter isotopes from the decay series for uranium=238, thorium-232, and, to
a lesser extent, uranium-235. The dose from ingested radionuclides is estimatad to result in a
dcse of 13 millirems per year to the total Sody.-“ The dose %o the tata) body frem all sources

of environmental radiocactivityrs f—mr illirems per yesr in the project site area.
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Table 2.17. Threatened and endangered fish species occurring in Utah

Qccurrence n

Species Habirat Listing e o ki
Woundfin Silty streams, Federa® No
(Plagoprerus argent ssirmus) muddy-swift current State®

areas. Viegin River
Critical Habitar?

Humpback chub Large river systems, Fecerar® No
(Gila cypha) ecdies, and Dackwater State
Calorado River squawfish Main channels of Federar Yes
(Prychachenius ucius) 'arge river systems State
n Colorado Cranage
Bonymii chub Main channels of Federa® Yes
(Gila & 2gans) large river systems State
n Colorada Urainage
Razorback (Humpback) sucker, Sackwater pools and Feceral® Yes
(Xyrauchen rexanus) Quiet water area of St
man rivers

*Fed. Regst. 42(211).
2Specms i3 endangered.
“Species is hreatened.
“Species s proposed endangersd Ov Fed. Jegrsr. 43(79).

“The concentration of radon in the area is in the range of 500 %o 1000 pCi/m?®, based on the
concentration of radium=226 in the local soi11.2“»25 Exposure to this concentration on a
continuous basis would result in a dose of up to 625 millirems per year<® to the bronchial
epithelium. In unventilated enclosures, the comparable dose could reach 1200 millirems per

.. year.

The medical total-bedy dose for Utan is about 75 millirems per year per person.2” The total
dose in the area of the 0BS from both natural background and medical exposure is estimated to be
236 millirems per year.
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3. (QPERATIONS

3.1 SCOPE

The Plateau Resources, Ltd., Ore Buying Station (0BS) buys and stores uranium ore produced Dy
independent mines. B8y April 1978 the appiicant had estabiished purchase agreements with

12 mine operators. The purchased ore is primarily quartzose sandstone containing between
0.05% and 1.0% uranium (0.45 to 9.1 kg (1.0 to 20.0 1b) uranium per ton of ore as U;04].

Construction of the 0BS began in March 1977, and operations began in August 1977. Ore pur-
chases have averaged approximately 2000 tons per month with an average uranium content of
0.11%. The applicant expects to stockpile ore until about October 1980 when transfer of ore
to the proposed Shootering Canyon uranium processing facility will commence (Fig. 1.1). At
that time about 71,000 tons of ore will be stored at the 0B8S.

It is expected that a maximum of 4830 tons of ore per month would be transferred to the
proposed uranium processing facility, and the staff assumes that 2000 tons per month would
continue to be purchased. [n that case the 0BS stockpile would be depleted by July 1982; the
08S itself would either become a purchase and transfer facility (2000 tons per month) with a
minimum ore stockpile or be closed and the site reclaimed.

3.2 THE ORE BUYING STATION
3.2.1 General

The location of the 08S with respect to other nearby facilities is shown fn Fig. 2.1. The
general layout of the 0BS is shown in Fig. 3.1. The 0BS occupies approximately 5.7 ha

(14 acres) centrally iocated within the 26-ha (53-acre) site owned by the applicant. The
nearest resident lives about | km (0.6 mile) east of the site. The O0BS is surrounded by a
2-m (7-ft) chain link fence with one 7.3-m (24-ft) double gate that is locked when the 0BS
is unattended. The (BS is posted with "Restricted Area” signs in accordance with 10 CFR
Part 20.203. The 0BS operates one 3-hr shift per day, 5 days per week, 52 weeks zer year.

Qre is hauled to the 08S from independent mines by truck. Thirty tons of ore per truck is
typical, but smaller deliveries are accepted. An average of three to four truckloads per
operating day is expectad. When shipment ta the uranium processing facility commences, a total
between 11 and 12 truck trips per day can be expected. :

Incoming ore trucks are weighed on a 3.0- x 21-m (10- x 70-ft) scale, unloaded cnto the

30- x 46-m (100- x 150-ft) concrete ore receiving pad, and then reweighed to determine the
quantity of ore delisered. A sample of ore is also taken for moisture determination because
payment is based on assay per ton of dry ore. The ore receiving pad ‘s partiticned with
concre.e walls so that ore from different mines can be segregated.

The ore is then processed (partially crushed) as described in the next section so that a smail
homogenecus sample can De ootained for uranium analysis. The ore 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: B8landing, Utah. “D\ q /,T r,‘
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3.2.2 Qre crushing, sampling, and storage

A11 mechanical eguipment associated with crushing and sampling is enclosed or double enclosed i
except for the top of the ore-recesiving bin. The loadout 2in is only cperated when lgading v
the truck that is transpcrting the ore to the storage pile(s). A 1.2-m-long (4-ft) neoprene -
doot extends into the truck bed below the bin gate, minimizing potential dusting at this point. &
A side view of the crushing and sampling system is shown in Fig. 3.2, and a schematic showing

the general operation of the system is shown in Fig. 3.3. Figure 3.1 shows the relationship of 4
the crushing and sampling system to the overall 0BS. The figures mentioned above exemplify in
detail the operational steps discussed delow.

A front-end loader moves ore from the concrete receiving pad and dumps it through a 20-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 broken, but this material
is rarely found. A 31-cm-wide (36-in.) x 3.7-m-long (12-ft) apron feeder transports material
passing this screen to 3 6.d-cm x 6.4-cm (2.5-in x 2.5-1n.) grizzly where the undersize [smaller
than 6.4 cm (2.5 in.)] falls %o an enclosed belt conveyer 46 cm (18 in.) wide by 54 m (178 ft)
long. Oversize material enters the primary crusher, is crushed, and then falls to the belt
conveyer. Air is exhausted from this area and sent to a baghouse for dust removal, as dis-
cussed in Sect. 3.5.1. The belt conveyer transports the ore to the primary sampler where 20%

of the ore is diverted to a secondary crusher and the remaining 80% is gravity-fed to the
loadout bin. The secondary crusher reduces the 20% sample to a maximum size of 1.8 cm (3/4 in.).
A belt feeder transports this ore to a second sample where 10% (2% of the original ore) is
diverted to a third sma.] crusher and the remaining 90% (18% of the original ore) is gravity-
fed to a bucket elevator that transports this ore to the loadout bin. The third, and last,

’ " /;.) J /
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Fig. 3.2. General arrangement and equipment 1ist for the 0BS. Source: Plateau Resources,
Limited, Appiicarion » Sowrwe “aterial license, Docket No. 30-8674, Apr. 3, 1978.
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Crusher reduces the ore sample t0 a maximum size of 0.4 om (3/16 in.). A final sampler then
diverts 5% (0.1% of the original ore) to a sarple container and the remainder (1.3% of the
griginal ore) is gravity-fed to the ducket elevator and transported to the 70-ten loadout

bin. The design processing rate is 50 tons/hAr. In summarizing the above discussion, one must
keep in mind that

80% is crushed to smaller than 6.4 cm (2.5 in.),
182 is crushed to smaller than 1.3 cm (3/4 in.),
2% is crushed to smaller than 0.4 om (3/16 in.),

and a 0.1% sample of the fine fraction is retained for anaissis and the remaining ore trans-
ferred to the loadout tin.

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

After the ore sampling has been comr'eted, the are is discharged from the loadout bin into
trucks and hauled to the 239- x 17,-m (850- x 420-ft), gravel-surfaced, ore storage area,
The ore is segregated Ov uranium content into stockpiles containing Tess than 0.1%, 0.1-0.2%,
0.21 to J.40%, ang greater than 0.40% uranium as U;0s.

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

Unlike the tailings from a uranium milling operation, the crushed ore from the 08S is of
relatively coarse rock size (Table 3.1) and low moisture content when compared with tailings.
Because the sicpe 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 problem becautse of the ibsence 3f free
water in the stockpiles. Water resulting from rain and snowfal)l onto the stockoiles is largely
absorted and, rather than being objectionadle, is actually beneficial for the suporession of
blowing particulate matter.

N\
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STOCKPILE E :*_'
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ES-4529

ITEM JESCRIPTION p-Fed L4
Q011 SIN WITH GRIZZLY (12 OPENINGS) 40 ton -
21 APRACN FEEDER BX12n 18 0r4
031 GRIZZLY (2-1/2 OPENINGS) CHUTE -
Q041  PRIMARY CRUSHER DENVER Law 185 X 24 n 50
Q081 SELT CONVEYQOR WX 1788 N 112
008! PRIMARY SAMPLE DEN. AUTOD. 40 n X MM 172
Q071 BELT FREDER 18 . 1
081 SECONDAAY CRUSHER DEN. AW 10 X 20 . o]
008-1 A & 3 SEC. AND TERT SAMPLEA FEEDER 3 x 38 n.
0101  SECONDARY SAMPLER DEN VEZIN 28 n w2
o1 TERTIARY CRUSHER DEN CENTEAOL X3 n 5
2121 TERATIARY SAMPLE DEN VEZIN 20 n. 13
931 REJECTS ELEVATOR - CONTINUOUS 2
0141 LOADOUT 3IN 8Y CUSTOMER) 70 ton
N8 CHUTE NCARK P
28 ENGINEEAING
o171 MCOTOR CONTROL CENTER
CONTRQL PANEL
3l 3 BIN GATE - ELECTRIC M X2M4n 12
OQUST COLLECTION
o191 FAN 10
201  COMPRESSOR 7172
Q@1 AR LOCK VALVE 1
21 AFTER COOLER (COMPRESSOR) 14
Fig. 3.3. Flow diagram for crushing and sampling system. Source: Plateau Resources,

Limited, Application for Sowree Material Licenmse, Docket No. 40-3874, Apr. 3, 1978,
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Tabie 3.1. A ryprcal screen analysis of the
crushed ore 'n “he stockmie

Screen Ore size Ore retained Ore passec
uie (mm) (%) (%)
Inches
2 503 28 374
1 254 403 9.7
Y 12.70 81.7 383
% 8.38 70.9 2.1
Mesn”
4 4.889 724 278
8 3 742 2.0
3 2832 51 49
10 1.8851 78.2 28
14 1.168 772 28
20 0.833 7.5 .S
28 Q0.539 799 20.1
35 0.417 814 188
48 Q0.295 233 18.7
L1 0.208 887 143
100 0.147 885 13
150 0.104 91.0 3.0
200 Q.07 923 7.2
270 0.083 831 89
328 Q.043 937 83
400 Q.038 339 a1
m (M I
“Mesh uizes are derived ‘rom the Tyler Stancard Sieve Scale. D/,,‘ |t | D
HIRCALCIR
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3.3 NONRADIOACTIVE 0BS WASTES AND EFFLUENTS i‘,l : l-l\v || .\ !i;:‘__J

P
3.3.1 Sanitary and laboratory wastas

Liquid effluents from the sanitary system and the analytical laboratory are discharged to a
6.27-m% (1650-gal) septic tank and then to a leach field located adjacent to the office
trailer. The analytical laboratory fume nood discharges directly to the atmosphere.

3.3.2 Toxic wastes from cre leaching

There are small quantities of petentially toxic wastes in the stored ore. A typical analysis
of uranium ore of the type expected is given in Table 3.2. Some 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. 1.5.3.1.

The staff believes that the only likely method of transpurt would be in the form of sediment
carried by runoff water from a major rainfall event because all of the constituents of the
ore were stable in a natural groundwater environment defore mining 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 pom in the ore, but it is unlikely that natural
oxidation %o arsenates Or seienates will occur at a rate that would cause their concentrations
in surface water offsite to exceed applicable limits, especially in view of the small amount
of expected rainfall percolation and runoff in the region. The recommendation that the
applicant provide a berm around the ore storage pad (Sect. 3.5.3.3) should preclude ore fines
sediment transport to surface water with subsequent oxidaticon, solution, and pollution. The
Mancos shale underlying the site effectively precludes the possiBility of groundwater
contamination.

b o
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Table 3.2 Typscal anatyus of expected tvpe of purchased ors
(Values are percentages)

r X-
Element Emission? Huax i o Element Emission? S hoad »

Si Major v 05 0.3

A 3 Sr 0.003 2.02

Fa 3 1 8a 0.003 2.08

Ca 1 Co 0.001

Mg o1 Zn 0.0

Na 1 As Q.01

g 0.2 Qr Se 0.01

Mn a1 Q.04 L1 .01

Cr Q.00% Zr 0.02 _

Cu Q.00 0.008 Mo 0.01

Ni 2.003 Q.002 U Q.087

-] 0.02 ¥ 0.005

*Emission by Soectran Laboratory, Derwer, Colo.

3%-ray fluorescence by Fluo- X-Soec Laboratory, Denver, Colo.
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3.4 RADIOACTIVE 0BS EFFLUENTS

The only radicactive effluents from the 0BS are those associated with hand‘linq' and storage of
uranium ore.

Airborne efflyuents are ore dust and racon. Mo radiocactive Tiquid effluents are released from

the crushing, sampling, or ore storage. There is a small potential “or rainfall to leach the
stored ore and to infiltrate the soil of the ore storage area (Sect. 3.5.3.1).

3.5 CONTROL OF OBS RADICACTIVE EFFLUENTS

3.5.1 Qre dust control and release

3.5.1.1 QDust contral during crushing and sampling

Oust control at the primary crusher is accomplished by an 11 mi/min (300-cfm) suction air
system exrausting through a 71-m* (763-¢22) sagnouse filter. The staff estimates a suction
air velocity at the 30-cm x 30-cm (12-in. x '2-in.) grizzly in excess of 7.6 m/min (25 fom),
which should prevent. nearly all of the dust formed as the gross ore is dumped into the
receiving bin from reacning the extermal environment. The staff expects little potential for
dust formation at this point Decause of natural moisture in the ore and the large size of
the particulate. As a license condition, the applicant shal! water spray delivered ore that
may exhibit dust formation wnen dumped on the concrete ore receiving pad. At the orimary
crusher, suction afr velocities in excess of 122 m/min (400 fpm) ensure dust control at this
point. The entire crushing and sampling system is contained within the structure from this
point.

A1l other crushing and sampling is conducted in the sampling tower. DOust suction lines are
installed

1 .abovn the first sampler,

2. above the secondary crusher,

3._ above the tertiary crusher, and

4. at the entrance to the ducket eievator.

1L
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These sucticn lines transzort any formed dust at 42 mi/min (1500 cfm) to a second daghouse
with 22 = (236 ft?) of filtar area.

In addition to =12 baghouse filters, dusting is alsc minimize within the operating area dy
spraying the ore with cetergent foam at several locations in the process line. The applicant
(ER, p. 6-64) estimates that average daily dust emissions from the dust collector stacks and
ore receiving cad «i1) pe 0.039 b/nhr (0.005 g/sec) during operating days and that annual
avarage emissions wi1] oe J.028 1bo/hr (J.3C4 g/sec).

The staf®, using the assumgtions in CRANL/TM-4903, calculates a dust loss from the crusiing
and sampling operations as 0.0029 kg/day (0.0065 1b/day) and estimates another 0.29 kg/day
(0.84 1b/day) released at the receiving pad during operating days. This value of 0.01 kg/hr
(0.027 1o/nr) is comparable to the values estimated by the applicant. For impact assessment,
the staff nas used 0.45 kg (1 1b) of ore dust release per cperating day, containing 2.4 times
the gros$ dre activity or 746 oCi/g of uranium=-238 and each of 1ts daughters, with all of the
dust in the respirable size range.

3.5.1.2 Dust control or the storage pads

Ore discharged from the lcadout 3in s trucked to the 1.3-ha (3.2-acre) graveled storage area
where 1t is dumped into one of four storage stockpiles — depending on ore grade. The staff
estimates that at maximum stockpile (71,000 tons) the ore pile will cover 1.4 ha (3.5 icres).
The applicant proposes to control excass dust by water spraying or by the use of chemical
binders. The staff agrees that toth wq?utcd methods are satisfactory {f properly utilized.
As a license condition, the applicant wil! be ~equired to apply dust control measures when-
ever dust dlowing from ore piles s apparent and at any time gusty winds above 40 m/hr

(25 mph) are forecast.

The staff expects that the inactive portions of the ore piles will not be sources of fugitive
dust under usual weather conditions because sof! particles with a diameter less than 0.05 mm
(0.002 in.) and sands larger than 1.0 mm (0.04 in.) in diameter hardly erode at all. Abcut 78%
of the stored ore is of 2 diameter greater than 1.0 mm (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 mm (0.004 and
0.006 in.) in diameter, and abcut 1.3% of the ore is in this size range. Surface erosion and
transport of soil particles in this size rance start with wind speeds of 26 to 31 km/hr (16 to
19 mph). Even a small amount of moisture (>2%) could raise the required wind velocities for
transport to greater than 29 km/hr (24 mph). Using wind data from Farmington, New Mexico, the
staff estimates that wind velocities at the site will exceed this magnitude less than 35 hr/year.

As the ore piles are sprinkled or sustain natural precipitation, the fines are transported
into the pile matrix formed by the larger a;7lomerate, and only small amounts of the sizes
that can be transported Dy wind will be avatlable at the pile surface. Further minimization
of potential dust formation occurs because of surface crusting of the ore. These natural
phenomena together with proposed mitigating measures shoulid adequately prevent wind-faormed
dust from inactive sections of tne ore storage piles.

For dust release from the active sections of the ore storage piles, the staff has assumed

0.4 na (1 acre) involved at any one time. Operations continue for 5 days per week, 3 nr/day,
52 weeks pe- year (2080 hr/year) and include time for pile-snaoing operations. At 4.5 kg/hr-ha
(4 lp/hreacre) of fyugitive dust,' 0.12 g/sec wil! enter the external environment on an annual
average dasis.

The applicant estimated total releases for pile loading, vehicular traffic, wind erosion, and
pile loadout as 10,47) xg/year (23,084 1b/year) or 0.33 g/sec on an annual basis (ER, pp. 5-106 °
and 6-107). The applicant estimated average ore dust emissions as 3248 kg/year (7160 Ib/year)
between 1977 and 1380 compared %o the staff estimate of 1774 kg/year (8320 1b/year).

For impact assessment, the staff has chosen to use 0.12 g/sec of ore dust released together
with an additicnal 0.24 g/sec of uncontaminated natural soi) material from truck traffic
over the jraveled roads and areas on the site.
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3.5.1.3 Dust releace syrwary

The yranium ore dust released %0 the environment stems from two scurces: (1) the ore-receiving
pad ang crushing and sampling operations, 118 k3/year (269 1b/year), and (2) the ore stockpile
area, including 'cading, unloading, and pile-snaping, 3774 kg/vear (3320 1b/year).

A total release of 2892 k3 year (3530 15/year) at an annual average rate of 0.123 g/sec with

the ore centaining 72§ pCi/g of yranium-233 (2.9 x 13*7 Ci/year) in secular equilibrium with®

all of its daughters. “or radiological calculaticn all of this ore was assumed in the respirable
si1Ze range and insoluble.

For particylate calculations concerning air quality the total dust released was estimated to
be as high as 5.1 kg/hr (20 1b/hr) at times (1.5 g/sec) with an annual average of 0.36 g/sec.

I {‘1‘\‘ ) f:i\ F)ﬂé
3.5.2 Radon emissions BULGHN

/WAL

No control measures are availadle to prevent radon release. \ 0 { TR
LTI /A)
. v HIAIIA!
3.5.2.1 Radon rel ¢ 11 hLSEUINR RN AR RS O F I A

The major source of radon is from the radfcactive decay of radium-226 produced in the stored
ore. The radon then diffuses from its point of origin into the capillary network formed by
the ore particles and diffuses through this network into the atmosphere.

Only a fraction of the formed radon-222 escapes from the particles in which 1t is formed.
Experimental evidences™* suggests an average value for this “emanation factor” of 20 to 25%.
Molecular d1ffusion ca:ses the movament from the nigher concentration in the ore pile to the
lower concentrations in the atmosphere The instantaneous flux across a unit area of the ore
pile is influenced by such factors as atmospheric pressure, temperature differentials, wind

sm; atmospheric stability, and the presence or absence of either moisture or freezing
conditions.

The applicant estimates that 263 Ci/year will be released from the ore storage area. The

staff, using data from o1d tailings piles® at Mexican Flat, Utah, Salt Lake City, Utah, and

Tuba City, Arizona, calculates an expected release of 1.31 = 1.2 x 10°! Ci/year per ton of

ore. When the applicant has 71,000 tons of ore in storage, 217 = 38 Ci/year of release could

be expected. The 1ppl cant will average less than this level of storage. The staff has selscted
217 Ci/year of radon-222 release as a conservative value suitable for assessment purposes.

3.5.2.2 Radon release from crushing and smpHng_

At secular aquilibrium the average ton of crushed ore contains 2.3 x 10=* Ci of raden-222.
The applicant expects t3 crusn and sample 24,000 tons of ore per year, containing not more
than 6.3 Ci of radon. The staff's opinion is that incoming ore will not be an equilibrium
and that ail of the Zontainea rador will not de released; however, for assessment purposes
the staff nas chosen 7 Ci/year of radon from tne crushing and sampiing operation.

3.5.2.3 Summary of raden releases

The total radom released used in the staf's environmental assessment is 224 Ci/year. The
uncertainty of this numerical value is high, but because the applicant had only 17,000 tons
of ore in storage in April 1978 and expects to add only 2000 tons per month until a peak
storage of 71,000 tons is reached (after which the ore stockpile will reducs in size dy at
Teast 2500 tons per month), the staff considers the value chosen conservative.

3.5.3 Radioactivity transport by precipitation

3.5.3.1 Transport mechanisms

The only way ore, or its constituents, can be moved from the ore piles except as dust is by
the action of flowing water. The source of this water is natural precipitation. Over a
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30-year seriod (1331 %o 196Q), the lirgest observed one-day precipitation was 5.0 cm (1.98 in.).
Such a ra1n®fall would ~2% Se expected 20 2o 1cre than transpers same of the ore fines at the
pile edgas into the matiix of the jrave! tase underliying the stored ore.

The main ore nile structure would meraly absord the rain, which should not penetrate more than
0.3 m (1 #2) into the pile per inch of rain (assuming that field capacity is about 155 moisture
and initial moisture is about 7%).

From 1351 through 1373 tne maxim.: monthly precinitation at 8landing was 15.3 cm (5.5) in.)

In October, with the next greatest monthly value deing 12.6 cm (4.36 in.) in August. Evapora-
tion during August should exceed the ra‘nfall value so that saturation of the ore piles would
not occur. In October evaporation s much smailer, and it is likely that ore pile sections
less than 1.8 m (6 ft) in depth could become saturated with the resulting “mud" slurrying and
spreading over and into the underiying gravel. The staff consigers is unlikely that any
substantial transport of ore from the grave! ore storage pad would occur via this mechanism.
Some ore fines, nowever, would be carried into the dirt below the gravel and would eventually
have to be disposed of ‘Sect. 3.6.1).

3.5.3.2 Potential groundwater contamination

The drillers' log for a water well on the site showed about 1.8 m (6 ft) of quaternary
alluvium as surface soil underlain by 10.4 m (34 ft) of Mancos shale. This nearly impervious
shale orovides a barrier between the stored ore and the Dakota sandstone, the most shallow :

groundwater source in the vicinity of the 785. No significant potential for qroundwater
contamination Sy rainfall leaching of ore ‘sts.

3.5.3.3 Potential surfice-water contamination

Flooding 1s the cnly sotential cause of offsite surface-water contamination and then caly if
gross transport of ore fines as sediment in ths runoff oczurs. The staff believes that this
possibility fs very remote for the following reas as:

1. The total drainage area above the 0BS bdounded By the Corral Creek drainage divide
and Highways 35 and 163 is about 1.5 sq km (U.5 sq mile).

2. The probable maximum precipitation (S-hr duration) is 27.9 em (11 in.) (ER, p. 2-31) or
an average of 1.3 x 10°% m/sec (4.2 x 10-5 725,

3. If one assumes 100% runoff, 20 m%/sec (710 cfs) would be produced from this drainage,

and most of this drainage would flow east into Corral Creek through culverts under
Highway 163.

4. The ditches on each side of Highway 35, north of the 08S, could drain 370 ¢fs without
flooding. Therefore, only the catchment area south of Highway 35 intercepting the ore
storige pad #ill provice floodwater for ore fines transpert. The staff estimates the
area to be about 7.4 x 10* m= (8 x 10° ft) which (using previous assumotions) would
provide 33.6 cfs of flocd flow from about 7.3 ha (18 acres).

The applicant has est mated that at least a dilution factar of 10 would be achieved by the time
the runoff enters Corra Creek and that a further dilution factor of 165 would be realized at
Corral Creek. More ailution would occur as the runcff progressed further downstream.

The staff concurs with this analysis with one exception; some minor contamiration could occur
in the drainage ditches along Highway 163 by sediment precipitation. The low specific activity
of the ore would preclude any significant risk %o public health and sa‘ety 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 2arthen berm around the ore storage pad so0 that even such an unlikely
event is precluded comoletely. This precauticn will require less than 770 m® (1000 yd?) of
earth and will represent a minimal expense to the applicant. :
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Executive Order 11913 requires that installations such 2s this one not be located on existing
flcocplains. The neares® flocdplain is about 0.3 mile from the site and is at least 100 f¢
lower than the site.

3.6 085S DECOMMISSIONING

3.6.1 Cecommissioning

At the eng of the useful life of the (0BS, 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 decontaminated and transferred for use elsewhere or buried in a licensed burial
area. The staff expects no difficulty in cleaning such equipment to meet applicable standards
for unrestricted use by the general pubiic.

Concrete used for roads, ore storage pads, and fourdations (1f contaminated) can be cleaned

to Tevels syitable for pussible use, after crushing, as aggregate in other concrete structures.
Much of the gravel on which the ore was stored will contain encugh uranium ore fines that it can
be transported and used as low-grade blendings ore at the applicant's uranium mill either at a
profit or no net loss.

Cleanup of sofls, contaminated buildings, and structures will be done in accordance with NRC
regulatory gquidance and requirements in force at the time of decommissioning such as those
contained in the 3taff Technical Position, Fuel Processing and Fabrication 3ranch, "Interim
Land Cleanup Criteria for Decommissioning Uranium Mi11 Sites,” May 1978.

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

5600 yd of excavation at $1.00 yd $ 5,600
7500 tons trucked 130 miles at $0.085 per mile 82,875
Site boriow, fill and grade, 5600 yd at $1.00 yd 5,600

$94,075

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

3.6.2 Reclamation

The applicant has proposed %o place 10 to 15 om (4 to 6 in.) of topscil over all areas where
the soil was removed during construction of the OBS or stripped decause of radiocactive con-
tamination and then tie this topscil to the subsoil by ripping. This soil will be fertilized
1f required and mulched with straw at a rate of 2 tons per acre,

3luebunch wheatgrass and Indian vicograss will then be drill-seeded at 7 and 2 kg/ha (6 and

2 1b/acre) respectively. Seeding will take place in midsummer before the rainy season. The
fence surrounding the OES will remain for at least two growing seasons to protect the area until
the new vegyetation is established. [f necessary, reseeding will be done. The staff estimates
revegetation costs to be $5925 and total reclamation costs to be $100,000.

If the applicant continues to operate the 0BS for the propesed mill operating period of
1S years and if the buying station continues to purchase 2000 tons per month of ore, the
decommissioning and reclamation costs will be less than 30¢ per ton of are.

As a Ticense condition, the applicant will be required to file a performance bond with the
State of Utah to ensure that the above reclamation is performed regardliess 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. ENVIRCNMENTAL IMPACTS

4.1 AIR QUALITY

The principal nonraciological ai= pollutants associated with the completed construction of
the Plateau Resources Ore Buying Station (0BS) were fugitive dust emissions and minor amounts
of gaseous emissions from intermal combustion engines. Construction took approximately five
months and included disturbance of only about 6 ha (14 acres) of land. Construction included
installation of a prefabricated office and laboratory, the truck scale, and the ore receiving
pad and erection of the crushing and sampling facilities. Although the air pollutants
associated with construction activities were not menitored, the relatively small area of land

and short duration of construction probably precluded a significant impact to local air quality.

The most significant nonradiological emission associated with operation of the 0BS s dust
generated by venicular traffic and ore stockpiling operations. Fugitive dust is expected to
be the nighest during late 1379 wnen stockpiles are at their maximum size (71,000 tons) and
when ore is being removed for processing (Application for Source Material Licence £R,

Sect. £.2.3). If a maximum of 4830 tons of ore is removed from the 0BS per month, dust
emissions during the year are estimated by the applicant to be 10,470 kg (23,084 1b), with an
average emission rate of about 0.33 gps (2.5 1b/hr). Lesser amounts are anticipated durin
aperations before removal of the ore. The average ore-dus. emissions between 1577 and 19

are estimated by tne applicant to be 0.10 gps, or 7160 iu/year (Application for Source Material
License ER, Appendix 8, p. 5-107). The staff has estimated the maximum annual average emission
rate of particulates %o be 0.36 gps (2.9 1b/hr) during ore removal. Average cre-dust emissions

between 1977 and 1980 are estimated by the staff to be 0.12 gps (0.95 1b/hr) (Sect. 3.5.1).
Using dispersion coefficients based on modified meteorological data from Farmington, New
Mexico (Application for Socurce Material License ER, Sect. 2.2, and Appendix 8), the applicant
estimates that the maximum annual average concentraticn of particulates at the south property

boundary will be about 27 ug/m’. Under worst-case meteorological conditions [ nr of persistent

wind direction with © stability and a wind speed of 2.5 m/sec (0.2 fps)], the applicant calcu-
lated an expected 24-hr averige suspended particulate concentration to be about 32 .g/m? at
the western boundary of the 08S property.

Approximately 30 tons of ore at one time are hauled to the 0BS by truck (Application for
Source Material License ER, Sect. 6.2.2). The applicant is required to spray water on
deliversd ore that exnibits dust formation when dumped onto the pad (Sect. 3.5.1.1). The ore
is hauled by trucks to the ore storage area, which is surfaced with gravel. The applicant
employs several dust control measures during the crushing and sampling operation (Sects. 3.2.2
and 3.5.1.1). Dust control at the ore storage pads is discussed in Sect. 3.5.1.2. The
applicant proposes to control dust from the stockpiles by the use of either water sprays or
chemical binders. The staff finds these methods acceptadle and, for reasons discussed in
Sect. 3.5.1.2, requires the applicant to apply dust control measures whenever blowing dust
from ore piles is apparent and at times when winds with gusts above 30 ion/hr (25 mph) are
forecas:. Ore transported to the processing mill will be covered with canvas,

The trucks and front-end loader used to move the aore will emit minor amounts of oxides of

nitrogen, carbon monoxide, unburned hydrocartons, and sulfur dioxide. The total quantity of
these combustion products released to the atmosphere is dependent on (1) the number and types
of equipment in uyse and (2) their frequency and duration of operation. At present, three to
four trucks arrive at the 0BS per operating day; when shipment of the ore to the processin

mill begins, the number of trucks may increase to 12 per day (Sect. 3.2.1). This nutive?y
small number of trucks is not expected to affect significantly the air quality of the region.

Fumes from the analytical laboratory are collected in a hood and discharged to the atmosphere.

Based on the small size of the laboratory and the analyses performed, it is the staff's opinion

that such fumes should not significantly affect the air guality of the area.
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4.2 LAND USE
4.2.1 Land resgurces

The 0BS occupies aporoximately 6 ha (14 acres) of land located centrally within the 25-ha
(63-acre) site cuned Dy tne applicant. BSecause the 0BS is located an an ibandoned agricultural
field and becausa of the larce amount of agricultural land in the reaion (Sect. 2.5.1.3 and
Fig. 2.3), construction of the facility aid not resylt in any signifizant land use impacts.
Also, continued operaticn of tne facility is not sxpacted to arocuce any acverse land use
impacts. Although the staticn site itself was fallow field that supported weeds and other
invader species prior to construction, ine apgplicant plans to restore the disturbed lands to a
productive condition for livestock upon termination of the project (Application for Source
Material License ER, Sect. 6.2.7).

4.2.2 Historical and archaeological resources
Operation of the 0BS does not affect local historical or archaeological resources.

4.3 WATER
4.3.1 Surface water

The construction and operation of the 0BS have had minimal impact on the surface waters of the
project site or vicinity. Quring construction, the ground surface was disturbed Sy grading,
sofl and topzofl storage, and other construction-related ictivities. The soils of the project
site are normally subject to extensive erosion due to lark of consolidation and poor vegetative
cover (Sects. 2.8 and 2.3.1). In the arid climate experienced at the project site, such

construction activities could have slightly increased sediment runoff, Sut only during pericds
of heavy, erosion-producing rainfall.

An analysis of the potential toxic products produced by the weathering of stored uranium
(Table 3.2) indicates the possible oxidation of arsenic and selenium in the ore 2 water
solubie forms. Therefore, a possible source of aguatic impact as a result of 085 operation
would be the rainfall runoff transfer of these and other potentially toxic substances in
particulate or soluan'e form to Corral Creek [about 1.5 wm (] mile) to the south-southeast of
the 0BS]. The introcuction of such material into Corral Creek could permit further transport
of these substances southward to Recapture Creek and the San Juan River under extreme rainfall
conditions. However, the relatively flat tocpography, the arid climate, and the distance of
the 0BS from Corral Creek indicate that this possibility is remote. The staff is requiring
the applicant to construct a runoff diversion/retention barrier around the ore stockpile to
reduce further the possibility of ore material transfer to adjacent watercourses under
adverse meteorological conditions (carried either by runoff originating upslicpe from the 08S
ind impinging on the stockpiles or by direct precipitation on the ore stackpiles and
subsequent runoff), See also Sect. 3.5.3.3.

4.3.2 Groundwater

Plateau “esources received a permit to appropriate groundwater from the Utan Department of
Natural Resources in 1977. A well (0BS well Ne. 1) was crilled to the DJakota Sancstone aquifer;
however, the gquality of the water was too poor for domestic yse at the station. Ancther

well (0BS well No. 2) waz drilled adjacent to well No. | into the lower Salt Wash Member of the
Morrison Formation. Water from this well is being uiad at the 0BS. well No. ! was not capped
S0 that a water quality sampiing source could be provided.

No noticeable effect on groundwater resources is expected from 08S operations. The staff
estimates use of less than 100 acre-ft/year from am aquifer containing several thousand

acre-feet per square mile,
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4.4 MIIERAL RESOURCES

08S operation does not affect mineral resources.

4.5 SOILS

Canstruction and ogeration of the 0BS have disturbed about 6 ha (14 acres) of soil. Stripping
and stockpiling of topsoil material disrupted existing ohysical, chemical, and biotic soil
processes. Althougn the topsotl will be repiaced upon termination of the project, the natural
soil productivity may be somewhat reduced, and removal of vegetative cover on the site may
have acceleratad wind and water ercsion, However, this impact lasted only a few months during
construction. Soil over much of the site is ncw stabilized by gravel and established struc-
tures. Soil compaction resulting from grading and operation af heavy eguipment also increases
the potential for runoff, erosion, and sedimentation. However, because of the relatively flat
terrain of the mesa, low precipitation, and sparse vegetation on the site before constructionm,
the 0BS activities should not create a significant increase in soil erosion on the site. To
prevent runof/ from the ore stockpile area, the staff has also required the applicant to
construct a runoff diversion/ rention barrier around the :tockpiles (Sect. 3.5.3.3).

The length of time required to restore the soil to nearly its original conaition is not known.
The applicant plans to restore the disturted lands to a p-oductive conditicn for livestock
(Application for Source Material License ER, Sect. 6.2.7). Reclamation plans are discussed

in Sect. 6.2. The staff recommends that reclamation efforts begin as soon as practical
following decommissioning of the facility. I[f the reclamation effort is successful, long-term
impacts to the soil are not expected to be significant.!

4.6 BIQTA

4.6.1 Terrestrial

0ld-field vegetation was ~emoved from approximately 6 ha (14 acres) during 0BS construction.
This loss represents less than 0.2% of the agricultural land within a 4.3-im (3-mile) radius
of the site (Fig. 2.5) and is, therefore, not considered to be a significant impact to the
community. Animals that occupied the site prior to construction were displaced or destroyed
when the facility was built. Many of the individuals that were displaced may have been laost
because of sither predation or increased competition for food, territory, and cther habitat
requirements. Destructicn of these species is not considered to be a significant impact
because these individials comprise a verv small percentaye of the total regional populations.
Habitat disturbed as a result of construction and cperation of the 79SS represents less than
0.007% of similar habitat in the county.

Human activity, traffic, and noise associated with construction and operation of the 0BS are
expected to have a negligible impact on the wildlife in the vicinity. Noise will initially
cause migration by some wildlife away from the immediate site vicinity, but those that remain
or return will generally become accustomed to the noise and activity.® Although the increase
in animal mortality because of highway collisions cannot be predicted, such an impact is
expected %0 De negligibie.

Loss of soil particles as a result of construction and nperation of the 0BS is discussed in
Sects. 4.1 and 4.5. Wind erosion is minimized using a variety of methods (Sect. 3.5.1.2), and
water erosion is not expected to be a significant problem because of the relativity flat
terrain, sandy soil, and low precipitation. However, particles from the ore stockpiles could
be loosened by precipitation and carrie. ~°f the applicant's property. The resultant ore-
fines sediment could contain toxic comuounas of selenium and arsenic, which could have a
deleterious effect on the surrounding vegetation and, indirectly, on the wildlife. To mini-
mize the probability of this type of event, the staff has reguired the applicant to construct
a runoff diversion/retention barrier around the ore stockpiles (Sect. 3.5.3.3).

Vegetation adjacent to the 0BS will be affected by settling dust and other air pollutants

associated with 0BS construction and operation (Sect. 4.1). Although the reduction in photo-
synthetic activity and vigor of the vegetation canno’ “e determined, such an impact fs expected

to be negligible.
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Beciuse of the site was an old aoricultural field prior to construction, none of the proposed
endangered plant species’® that have documented distrisutions in an Juan County* are expected %o
occur on the facility sita or immediate vicinity. Although the range of the endangered

species® American pereqrine filcon (“1loo mewerrirug =) and Dald eagle (Zalizeerus
leucocerialuz) includes the vicinity of the 085S, lack of suitabie napitat makes it unlikely that
shese species will utilize the project site for faeding or nesting. Therefore, construction

and operation of the 0BS5S should have no significant impact on enc.ngered species.

4.6.2 Aquatic biota

The operation of the uranium 0BS does not involve direct discharge into any surface waters.
It is possible that runoff carrying toxic substances (e.j. arsenic and selenium) from the
ore stackpiles mignt reach Corral Creek and subsequently enter Recapture Creek and the San
Juan River. However, the relatively flat topography, arid climate, and distance of the 0BS
from the potential receiving water dodies preclude this possibility. The staff also requires
that the applicant consiruct a runoff diversion/retention barrier around the stockpiles to
further reduce the poss‘dility of ore material transfer to Corral Creek.

4.7 RADIOLOGICAL IMPACTS

The sources of radiological impact to the environmental area of the 085S 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 Pregperational radiation envircoment

The preoperational radiation environment at the 0BS site represented a combination of the
natural radiation environment and radiation resulting from prior mining operations. The
natural radiation environment is a result of cosmic radiation, cosmogenic radicactivity, and
terrestrial radicactivity (Sect. 2.10). Radiation background at the site is not presently
affected by other facilities; however, a uranium ore miiling operation proposed for a site
approximately 4.8 km (3 miles) south of the plant will possibly have some slight effect on the
sackground levels. The dose to the tctal body from 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 Radiological impacts from moutine operations

Radiation doses were estimated for both individuals and the general population living near the
0BS site. The estimates were calculated on the dasis of recommendations of the Intermational
Commission on Radiological Protection (ICRP-I1)° and the report of the Task Group on Lung
Oynamics for Committee [I of I[CRP.” The following information was used in the dose calcuiations:
(1) estimates of predicted radicactive 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 information discussed in Sect. 2.5.

AIRDOS-11, a FORTRAN computer code,® was used to estimate individual and population dose
resulting from continuous atmospheric releases of airborme radioactive materials from the
storage’ and crushing of ore-bearing materials. Where possible, site-specific environmental
parameters were ysed in dose determinations. Wwhere the information was not available, con-
servative parameters were used; that s, values were chosen to maximize intake by man.
Reducing factors, such as shielding provided by dwellings and time spend away from home, were
not considered. Also, because the nearest residents have vegetable gardens, it was assumed
that all the produce and meat consumed was raised at the residence. A more detailed dis-
cussion of methods used in estimating radiation dose is provided in Appendix A of this report
and in ORNL-4932.°
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4,7.3 ZIxpcsure pathways

The potential en' ironmental exposure pathways for radiation exposure to man are presented
shematically in Fig. 4.1. The estimates of dose commitments to man were made for radiocactive
effluent discha-~ges to the environment using actual Tocations and characteristics of the plant
site anvirons anc tne actual pathwavs Dy wnich memsers of the public can be exposed to the
discharges. Inclucdea in tne analysis are dosa-comnitwent avaluations of three effluent
categories: (1) patnways 3ssociatad with perticulate re’2:ses to the atmosphere, (2) pathways
associazed with gasecus releases to the atmospnere, and (3) patnways associated with seepage
to surface water and groundwater. For the (8BS operation, the pathways of importance for
producing the most significant dose commitment to inaividuals and population are (1) inhalation
of radon and its daughters, (2) innalation of radicactive dust particles, and (3) ingestion of
radionuclides in beef and vegetables. All other exposure pathways are estimated to contribute
less significant dose commitments.

4.7.4 Radiation dose cummitments to individuals

A summary of the dose commitments to individuals at selected offsite locations where doses are
calculated to be the largest are listed in Table 4.1, Estimates are presented for the signifi-
cant exposure pathways Aiscussed in Sect. 4.8.3. The highest doses received by individuals
living in the vicinity of the 0BS occur at the nearest residence, approximately 2.5 m

(1.6 miles) northeast of the plant effluents. The highest annual dose commitments were

0.40 millirem to the total body, 1.9 millirems to the bone, and 0.63 millirem to the lungs.

An evaluation of the potential land used near the 0BS was carried out to identify locations
where individuals mignt live permanently during station cperations. This investigation
revealed that the nearnst potential homesite would be 0.37 km (0.6 mile) northeast of the
plant effluents. The dose commitments for this site are a'so shown in Table 4.1. The highest
annual dose commitments are 2.5 millirems to the total body, 12.1 millirems to the bone, and
2.7 millirems to the lungs.

In the case of the dose commitment estimated for the nearest resident, the major contributing
radionuclides to the total-body dose were radium-226 (74%), lead-210 (13%), and thorium-230
(8%). Similarly, for the bone dose, radium-226 (42%), lead-210 (37%), and thorium-230 (19%)
were the major contributors. The dose to the lungs, however, was due primarily to radon-222
(52) and its short-lived daughters, pelonium-213 (29%) and Tead-214 (32%).

At locations further from the station operatiocns (Table 4..'), individuals will receive Tower
doses than those estimcted for the two !ocations shown in Table 4.1. A brief discussion of

various pathways for radiation exposure to individuals living near the station site is pre-
sented in the following sections.

4,7.4.1 Intermal exposures

Air pathways

The average rate of release of cirbom radicactivity during the ore grinding and storage
operations is given in Table A.3 (Appendix A} and discussed in Sect. 3.5.

The exposure pathways for air are by inhalation of airborne radicactive particles (soluble

and insoluble). The fraction of the radicactivity deposited in the nascpharynx, trachea, and
the bronchial tree and pulmonary region is dependent upon the particulate aerodynamic-size
distribution, the pnysiological state of the body (i.e., active versus basal or sedentary state
affecting the total lung volume and respiratory frequency), and the solubility in the lung
fluid. The 50-year dose commitments for continuous inhalation were calculated on the basis of
the recommendations of the [nternational Commission on Radiaolcgical Protection (ICRP),
Committee [I Repcrt® and the Task Group on Lung Oynamics for Committee [[ of I[CRP.7 The

dose conversion factors for inhaled radionuclices:? based on the Task Group lung mode] are
Jisted in Appendix A, Tables A.5 and A.5. Other pertinent dose conversion factors are from
ORNL-4992.7 The doses Dy pathway for the nearest resident and the nearest potential resicent
are snown in Table 4.1. Essentially all of the lung dose (35%) resulted from the innhalation
pathway while oniy T3 of the total-body dose and 205 of the bone were due to this pathway. The
dispersion factors (/Q values) for :mrg‘a\s%-. presented in Apoendix A as a function of the
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Fig. 4.1. Pathways for external and internal exposure in man.

“distance from the site. The airborme release rates of radicnuclides for the various sources
are given in Table A.3 of Appendix A.

Water patnways

The 0BS cre grinding operaticn will not release radicactive waste directly intso surface waters.
However, the potential of the contamination of groundwater by seepage of leached radionuclides
from the ore storage pile does exist. Reoutine sampling of nearby wells and springs originating
from the groundwater will %e performed to monitor the potential seepage. .¢ is likely that all
the moisture produced in this arid area will be absorbed by the ore piles and will not result

in leaching to the groundwater or surface water. Therefore, no significant contribution to dose
is expected from the storage of ore via the groundwater pathway.
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Table 4.1 Annual dose commitments’ to naividuals from radicactive releases

from the Plateau Resources Ore Suying Station

Dose (mullirems per year!

€ xposure
Bronchial
p— Sathway Total body Bone Kianey Lung :
ithetiym
Nearest permanent Inhalanon? 0.033 0.234 0.107 137 143
res:dance, 2.5 km |ngestion 0.249 2540 a.4n 0.249
(1.6 miles) NE of the plant External 0018 2028 0.014 0.015
Totai a.300 2300 Q532 164 342
Nearest uta of potential Inhalavon” a217 1.530 0.700 398 17.1
Sermanent residencs, Ingestion 1.570 14.850 2580 1.570
0.97 ium (0.8 muie) NE Extarnal ao Q187 0.862 aose
of the plant
Towl 1.897 12337 41%2 10.68 17.1

*Doses ntegrated over 3 50-year penod from one year of inNalauon or ngestion.
®0oses 10 total Dody, bone, idney, and lungs are thase resulting from inhalation of particulates of U-234,
G238, ™w230, Rail8, Po210, and Po-210. The doses to the bronchial epithelium are those from inhalation of

radon daughters.

Food pattways

Table 4.2 Annuasl population doss commitments
w© the 1970 population” within an 30-km

(S0-mule racius of the plant site
a Dose (man-rems)
. Pant effivents Natura Sackground
Total boay? 0033 1664
Lung® 2436 17.0458
Bone Q322 4407

*Based on 3 population of 1.77 X 10* sersons.

®Totai body dose from BDeckground oesed on actual
messuraments and literature data s 207 milurems Der year
(Sect. 2101

‘Oase to the lung ncludes dose 'O the ronchial epr
thelium ‘rom RAn-222 daugnters. Nith .ormal background
conditions. cONTINUCUS eXCOsure *Q the mean concer rar un
(500 o 1000 oCiim?) of An-222 in the air would deliver 3
aose of 300 to 1000 muliirems ser year o the bronchial
spithebum  National Academy of Scenca—Natonal Sesearch
Council, ™e £/fects on Popuiatons of Exposures © Low
Levers of omzing Raciation, Report of the Aawsory Com-
mutoee an he Siological £tfects of lomang Reaiavon, BEIR),
US. Government Pnnting Office. Washungton, D.C.. 1972].

A survey of residents living near the site indicated that some cultivate vegetable gardens.

For this assessment, it was assumed that all food consumed by the individual was produced at
the residence. This assumption is conservative; thus, the individual dose estimates will be

nigher than actualily excrected. [t was assumed that the individual consumed 0.25 kg (0.35 1b)

of vegetables, 0.30 kg (...86 1b) of beef, and 1 liter (0.2 gal) of milk daily, which would

resylt in the maximum annual dose commitments shown in Table 4.1.

total-body dose and bone dose was via the ingestion pathway.

Approximately 35% of the
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4,7.4,2 External exposure

The =sncantration of radisactivity deposited on the ground was based on a l0-year lifetime for
the station operaticn. The methedology of air disgersicn and deposition has been discussed

in detail.’ External expcsures from immersion in contaminated air and from contaminated
surficas were considered. As snown in Table 4.1, extarnal gamma radiation exposures to
indiviguals living in the area are quite low.

4.7.5 Radiation dose commitments to populations

The population dose commitments based on the 1970 population within an 80-km (50 mile) radius
af the station are shown in Table 4.2. Similar natural background doses are alsc presented for
comparison. Dose commitments resulting from normal operations of the station represent only
a very small increase in the population radiation dose rates from natural background sources.

4.7.6 Evaluation of radiological impacts on the public

The predicted annual individual commitments (Table 4.1) resulting from the ncrmal operations of
the station are only a small fraction of the present NRC dose 1imits for members of the public
outside of restricted areas as specified in 10 CFR Part 20, Standards for Protection Against
Radiation. The predicted dose commitments are also well below the EPA Radiation Protection
Standards for Normal Operations of the Uranium Fuel Cycle (40 CFR Part 130), which is to become
effective for uranium ore buying stations by Oecemper 1980. Table 4.3 presents a comparison

of the predicted maximum annual dose commitments to individuals living at the nearest residence
to the 0BS with radiation standards for individual members of the public.

Table 4.3. Comparison of annual dose commitments 1 individualy’
with rad@anhon protaction standards

a Estmatd annual 3acaron srotecncn Eraction of (0] mMmio)
. - Jose commitments sancaras stancaras . in)
/ LA\
Prasent NRC reguiation (10 CFR Part 20) \ M
Total dody Q.30 mullirems per year 500 millirems per vear 0.0006 ! l Wi/ \
Lgng 1. 874 millirems per year 1500 mwilirems per year 2.0011 Uit \\ {H )
Kidney 0.532 miitirems per year 1800 millirems per year 000035 N T S St
3ane 2.300 mullirems per year 3000 millirerms per year r 2001
Sronchial epithelium 2.000017 wi? a.033wL? +.00052
Future EPA standards 40 CFR Part 190)
Total bogy 0.30 millirems per year 25 mullirams Der year 0.012
Lung 1.88 millirems per vear 25 millirems per year 0.087
<idney 0.53 miilirems per year 5 millirems per year c.on
Bone 2.90 mullirems per yedr 25 mullirems per year 0.118
Bronchial epithehium 2.000017 W2 NA®
*Maximum dose at 2.5 km (1.5 miles) from olant effiuent.
*Raciation stancards ‘or exposures 10 An-222 and JaugNTers are expressed 1 working levels
(WL), that s, the amount af any combination of short-i'ved radicactive decay products of An-222
n 1 liter of air that wiil release 1.3 X (0% MeV of aiohs sarticle energy dunng therr decay o
P 210 (radium D).
“Not apoticatie. 40 CFR Part 30 does not inciude doses from An- 222 daughters.
1
-
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The population dose comitments (Table 4.2) resulting from 08S operation are only a smal!
fracticn of the similar goses received from natural background radiation.

4.7.7 Qccupational dose

Any worker likely to rec2ive 2 dose in any calendar quarter in excess af 25% of the applicable
value specified in 10 CFI Part 22 Yimits will be required 5y the applicant £0 wear a thermo-

lumineccran? Ancima®aw (719 Aiam e mamiesaad am

.....

Bfaw 1iLo) wmish 1g Monilored on 3 SJUATIETF Sa8i3. AN dampting Jata will
be taken in all cccupational areas on a mentnly dasis for uranium, radon-222 daughters, 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 occupaticnal dose from 0BS operations will not exceed
25% of the recammended limit.!!+»12 There are presently no comparable exposure data accumylated
for ore buying stations.

4.7.8 Radiological impact on biota oiher than man

Although ro guidelines concerning acceptable limits of radiation exposure2s 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.'?=27 Doses to terrestrial biota, such as birds and
mammals, are quite similar to those calculated for man because of gasecus effluents and arise
from the same dispersion pathways and considerations. Because the offluents of the 0BS will be
monitored and maintained within safer radiological protection limits for man, no adverse
radiological impact is expected for resident animals.

4.8 SOCIOECONOMIC IM"ACT
4.8.1 Demography

decause the 0BS is already operating, it is unlikely to have any effect on local demography
other than that whicn has already occurred — the employment of approximately eight people, some
of which are native to the area. Eventually, from 2ignt to ten truck drivers will Se regquired
to haul ore from the 0BS o the proposed mill., The staff assumes that these drivers will be
acguired from the local Tabor poc! and that they will not cause a need for additional public
services.

4.3.2 Socia! organization

Secause most employees it the 08S will be from the area, no er‘ects on social organization aré
expectad.

4.3.3 Economic organization

The 0BS provides a saies point for ore from local mines; thus, it affects the local economy to
a degree far greater than the impact from 0BS direct employment.

4.8.4 Conclusion

The 0BS operation has 1i:tle direct impact on the community. Secondary impacts on local
mining operations should enable mining expansion at a slower pace than if the mines were
expected to lupply an instant ore supply for the proposed mill.
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