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SUMMARY AND CONCLUSIONS

This Draft Environmental Statement was prepared by the staff of the U.S. Nuclear Regulatory
Commission and issued by the Commission's Office of Nuclear Material Safety and Safeguards.
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This action is administrative.

The proposed action is the issuance o¢f a Source Material License to Energy Fuels Nuclear,
Inc., for the construction and operation of the proposed White Mesa Uranium Project with a
product (U;03) production limited to 7.3 x 10° kg (1.6 x 10° 1b) per year.

The following is a summary of environmental impacts and adverse effects.

a. Impacts to the area from the operation of the White Mesa Uranium Project will include
the following:

¢ Alterations of up to 358 ha (B85 acres) that will be occupied by the mill, mill
facilities, tailings area, and roads.

® An increase in the existing background radiation levels of the mill area as a
result of continuous but small releases of uranium, radium, radon, and other
radiocactive materials during construction and operation.

® Socioeconomic effects on the towns of Blanding and Monticello, Utah, where the
majority of mill workers will be housed during mill construction and operation.

* Production of waste material (tailings) from the mill, which will be produced
at a rate of about 1.8 x 10° kg (2000 tons) per day for 15 years and will be
deposited onsite in subsurface pits,

b. § rface water will not be affected by normal milling operations. Mill process

water will be taken from the Navajo aquifer, and process water will be discharged
to the tailings impoundment at about i.18 m? (310 gal) per misute. Some 5.9 x 10° m?
(480 acre-ft) of water per year will be utilized by the mill,

¢. There will be no discharge of liquid or solid effluents from the mill and tailings

site. The discharge of pollutants to the air will be small and the-effects negligible.
The estimated total annual whole-body and organ dose commitments to the population
within 50 miles of the proposed mill site are presented below. Natural background doses
are also presented for comparison. These dose estimates were based on the projected
population in the year 2000. The dose commitments from normal operations of the pro-
posed White Mesa mill will represent only very small increases from those due to
current backaround radiation sources,

Annual population dose commitments
to the population within an 80-km
(50-mile) radius of the plant site in the year 2000

Dose (man-rems/yr)
Receptor organ Plant effluents Natural background

Total body 3.4 7,500
Lung /8% 7,500
Bone 6.4 7,500
Bronchial 13.2 23,000
epithelium
111
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Construction and operation of the White Mesa mill will require the commitment of small
amounts of chemicals and fossil fuels, relative to their abundance.

Construction and operation of the White Mesa mill will provide employment and induced
economic benefits for the region, but may also result in some socioeconomic stress.

The area devoted to the milling operations will be reclaimed after operations cease,

but the approximately 183 ha (450 acres) taflings area may be unavailable for further
productive use. However, when reclamation is completed and testing shows that radiation
levels have been reduced to acceptable levels, it may be possible to return the tailings
area to its former use as grazing land.

surface and subsurface archaeclogical surveys have identified numerous archaeological
sites within the proposed project area. Because the NRC, in consultation with the

State Historic Preservation Officer for the State of Utah, has made the preliminary
determination that these sites are likely to yield information important in the pre-
history of the region, the Secretary of Interior will be requested to render an opinion
concerning the eligibility of these sites for Natiqnal Register nominatfsn. Each ¥
register eligible site would then be evaluated against the criteria for “adverse effect
and "no adverse effect” set down in 36 CFR 800, "Procedures for the ?rotection of
Historic and Cultural Properties." All measures pertaining to the mitigation of adverse
effects to archaeological sites will be addressed in the Final Environmental Statement.

Principal alternatives considered are as follows:

b B = o U o b -

alternative sites for the mill,

alternative mill processes,

alternative of using an existing mill,
alternative methods for tailings management,
alternative energy sources, and

alternative of no licensing action on the mill,

The following Federal, State, and local agencies have been asked to comment on this
Oraft Environmental Statement:

Department of Commerce

Department of the I[nterior

Department of Health, Education, and Welfare
Federal Energy Regulatory Commission
Department of Energy

Department of Transportation

Environmental Protection Agency

Department of Agriculture

Advisory Council on Historic Preservation
Department of Housing and Urban Development
Utah Board of Health

Utah State Planning Coordinator

Utah Division of 0il, Gas, and Mining

This Draft Environmental Statement was made available to the public and to the specified
agencies in December 1978.

On the basis of the analysis and evaluation set forth in this Environmental Statement, it is
proposed that any license issued for the White Mesa mill should be subject to the following
conditions for the protection of the environment.

a.

The applicant shall construct the tailings disposal facility to incorporate the features
described in Alternative 1 of Sect. 10.3 and in Sect, 3.2.4.7 and to meet the safety
criteria specified in NRC Regulatory Guide 3.11.

The applicant shall implement an interim stabilization program that minimizes to the
maximum extent reasonably achievable disposal of blowing tailings. The effectiveness of
the control methods used shall be evaluated weekly by means of a documented tailings
area inspection.
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¢. The applicant shall implement the environmental monitoring program described in
Table 6.2 of this document. The applicant shall establish a control program that
shall include written procedures and instructions to control all environmental
monitoring prescribed herein and shall provide for periodic management audits to
determine the adequacy of implementation of these environmental controls. The
applicant shall maintain sufficient records to furnish evidence of compliance with
these environmental controls, In addition, the applicant shall conduct and document an
annual survey of land use (grazing, residences, etc.) in the area surrounding the pro-
posed project.

d. Before engaging in any activity not assessed by the NRC, the applicant shall prepare
and rocord 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
Statement, the applicant shall provide a written evaluation of such activities and
obtain prior approval of the NRC for the activity.

¢. The applicant shall comply with the requirements specified in Section 4.2.2 of this docu-
ment regarding protection and preservation of cultural resources.

f. 1f unexpected harmful effects or evidence of irreversible damage not otherwise
identified in this Environmental Statement are detected during construction and
operation, the applicant shal! provide to the NRC an acceptable analysis of the
problem and a plan of action to eliminate or reduce the harmful effects or damage.

g. The applicant shall conduct a meteorological monitoring program as specified in
Section 6.1 of this document, The data obtained from this program shall be tabulated
and made available for NRC inspection.

h. The applicant shall provide for stabilization and reclamation of the mill site and
tailings disposal areas and mill decommissioning as described in Sects. 3.3 and 10.3
of this document.

i. The applicant shall provide surety arrangements to ensure completion of the mill site
and tailings area stabilization, reclamation, and decommissioning plans.

The proposed position of the NRC is that, after weighing the environmental, economic,
technical, and other benefits of the operation of the White Mesa Uranium Project against
environmental and other costs and after considering available alternatives, the action
called for under the National Environmental Policy Act of 1969 and 10 CFR Part 51 is the
issuance of a Source Material License subject to conditions 7a through 7i, above.

As announced in a Federal Regieter notice dated 3 June 1976 (41 FR 22430), the NRC is
preparing a generic environmental statement on uranium milling. Although it is the

NRC's position that the tailings impoundment method discussed in this Statement represents
the most environmentally sound and reasonable alternative now available at this site, any
NRC licensing action will be subject to express conditions that approved waste-generating
processes and uranium mill tailings management practices may be subject to revision in
accordance with the conclusions of the final generic environmental impact statement

and any related rule making.
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Table 2.6. Population projections " San Juan, Wayne, and Gartield
counties, compared to the State

Parcent increase

19759
5 1980 1990 2000 (18762000}
Utah
High 1,216,843 1,420,553 1,803,985 2,163 927 78
Low 1,206,584 1,302,815 1,484,231 1,655,528 37
San Juan County
High 12,816 17,373 26,002 33,300 160
Low 12,716 13,954 16917 19,753 B
Wayne County
Hign 1,960 2,660 3,770 4,530 1311
Low 1,850 2,060 2,310 2510 28, 7‘
Garfield County
High 3.480 3,940 4,670 5,960 na
Low 3,470 3,760 4,480 5120 476

‘H»qh projections assume a gradual decline in mortality, caonstant fertility, and positive net
migration. Low projections assume a gradual decline in mortality, constant fectility, and no net
migration

0.8 Census estimation for 1975 indicates that actual population for the State and all three
counties was below the “low’ projection presented o this table

Source: ER, Tabie 2.2.22

The Blanding airport, about 5.6 km (3.5 miles) north of the prospective mill site, has plans
to expand its existing runway and storage areas by summer of 1979. An increase in flights

to and from the facility may accompany these improvements (Manager of Blanding City Airport,
personal communication, Aug. 2, 1978). The Ute Mountain Indian community of White Mesa is
currently considering requesting the use of the idle Blanding Launch Site, part of the White
Sands Missile Range, from the U.S. Army. This property, which is approximately 6 km (4 miles)
south of the mill site, would be used for a community center and would not have permanent
residents,

2.4.1.3 Transient population

Although the permanent population in southeastern Utah is relatively low, this area receives

a substantial number of tourists each year (Table 2.7). Capital Reef National Park alone had
nearly 0.5 million visitors in 1976. The exact numbers fluctuate from year to year, but the

overall trend appears to be toward increasing visitation. Manti-La Sal Forest, which is six

miles north of Blanding, is the nearest recreation area.

2.4.2 Socioeconomic profiles

2.4.2.1 Social profile
Housing

Blanding. From 1972 to 1975, approximately 12 new units were added each year, but in 1976 that
figure rose to 37.7,% In 1977, 43 new dwelling units were added, and this accelerated rate of

construction appears to be continuing (City Manager of Blanding, Utah, personal communication,

July 10, 1978). Mobile homes in this area are often found on individual lots in single-family

neighborhoods as well as in mobile home parks,

At present, the supply of new housing is keeping up with the number of residences, and the
vacancy rate is very low. Approximately 200 lots are available for single-family houses in
Blanding to accommodate future growth. There are also around 25 current vacancies in a local
mobile home park (ER, p. 4-18). The supply of rental units in Blanding, as in many small
cities, is low (ER, p. 2-50).
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Table 2.7. Visitor statistics, recreation areas in southeastern Utah®

___Vasitors (thousands)

Jiaa - Aabbarirl
1972 1973

1974 1975 1976 1977 (January - September)

Glen Canyon Mational Recreation Area 60.8

Canyonlands National Park 608 626 59.0 "8 80.0 673

Manti-La Sal National Forest 105.3 100.9 88.7 76.4 NA®

tvisitor days)®
Capital Reet National Park 2720 311.2 2340 2021 469 6 364.2
(through August)

Hovenweep National Monument? 121 120 1.0 13.2 194 16.2

Natural Bridges National Monument 658 5 427 403 484 M9 67.1

?Data refer 1o actual visitations for sach area except Manti La Sal National Forest. Mere, data indicate recreation visitor
days. A visitor day 15 the equivalent of one person entering an area for 12 he

O Data refer to the Monticelio Ranger Distiict only,

“Indicates data not available.

9 Data refer 1o the Square Tower Ruin Unit, near Blanding

Source: ER, Table 2.2.5.

Monticello. During the five years of 1972 through 1976, the supply of housing in Monticello

was increasing at approximately six units per year.“»% In 1977 this figure jumped to around

60 units per year, and between 60 and 80 new units are expected to be constructed in 1978,
however, the demand for housing has not yet exceeded the supply (City Manager of Monticello,
Utah, private communication, July 20, 1978). An expected annexation will double the size of

the city and provide room for at least 150 more single-family homes. Approximately 35 vacancies
now exist in local mobile home parks (ER, p. 4-18). As in Blanding, rental housing is scarce.

A 23-unit apartment is currently being constructed to accommodate some of the demand for this
kind of housing (City Manager of Monticello, Utah, private communication, July 20, 1978).

Bluff, Over the last five years, the supply of new housing in Bluff has increased at a -.te
of five or six new housing units annually and the demand has not exceeded the supply. The
existence of approximately 70 vacant lots with water connections and available spaces in two
mobile parks within the city limits indicate that Bluff is capable of accommodating future
growth (ER, p. 2-56).

Hanksville. Hanksville currently has no excess housing supply and, because of a lack of vacant

Tand with connections to the local water system, Hanksville has little capacity for future :
expansion (ER, p. 2-74). |
|

Public services

00-gpm) sewage treatment plant is operated by the city. Water consumption in 1976 averaged
0.023 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 by
v 1981 (City Manager of Blanding, Utah, personal communication, July 10, 1978). Sewage treatment
E is provided through a lagoon system, and improvements are planned for the near future, Elec-
l tricity is provided through a city-owned distribution system; the city also provides solid
| waste collection and disposal. Propane gas is available through two private distributors, but
:

J
|
Blanding. Water is obtained from surface runoff and underground wells, and an 0.11-m3/sec %
\

there is no natural gas service (ER, p. 2-46). Local streets are maintained jointly by the
city and county (Treasurer of San Juan County, Utah, personal communication, July 25, 1978).
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Blanding has a full-time police force of three officers and an auxiliary force of eight, and

a volunteer fire department provides fire protection. Health care is available through the
36-bed San Juan County Hospital in Monticello, a 31-bed nursing home in Blanding, and two local
doctors, one public health nurse, and one dentist. There is a mental health clinic in town
with one full<time therapist (ER, p. 2-47).

Two elementary schools and one high school serve Blanding. The combined capacity of the
elementary schools is 750 students; 630 are currently enrolled. With 874 students, however,
the high school has 174 students more than the planned capacity. The opening of two new high
schools, scheduled for the near future (one in 1978 and one in 1979/1980), should ease the
current overcrowding (ER, p, 2-48),

For recreation facilities, Blanding has four public parks and access to several national parks,
forests, monuments, and recreation areas (Table 2.7). The San Juan County Library is located
just north of Blanding (Treasurer of San Juan County, Utah, personal communication, July 25, 1978)

Monticello. Water is supplied by surface runoff and groundwater, and, as in Blanding, there

15 a city-operated water treatment plant. Improvemeats to the water supply system are being
undertaken to raise its overall capacity (City Manager of Monticello, Utah, personal communi-
cation, July 20, 1978). Primary and secondary sewage treatment is provided by a local digestor
plant, and future improvements are planned (ER, p. 2-51). The City of Monticello distributes
electricity supplied by Utah Power and Light to city residents. 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 Utah Gas Service (ER,

p. 2-54), Monticello currently operates a waste disposal service, and street maintenance is a
Joint responsibility of city and county.

Police and fire protection is p/ . | by the three full-time police employees and one part-
time police employee. They a:. the County Sheriff's Department and a volunteer fire
department with three trucks (En and 2-54). The 36-bed San Juan County Hospital and
a small mental health clinic wit st and ore outreach worker are in Monticello.
There is also a public health nu:. n,

There are an elementary school and school in town, both of which are currently oper-
ating at about two-thirds of their p. apacity. The elementary school, which can handle

550 students, now has 365 enroiled. 'tne high school, designed for 500, serves 370 students

(ER, p. 2-54),

Recreational facilities consist of a city park, a public golf course, and the national areas
listed in Table 2.7.

Bluff. The water system for Bluff consists of three artesian wells and a 760-m* (2 x 10°-gal)
storage tank capable of servicing a population almost double the present one. Sewage treatment
is currently provided through individual septic tanks although construction of a community
treatment facility has been proposed (ER, p. 2-%6).

Two sheriff's deputies are responsible for local police protection, and fire protection is the
responsibility of an eight-person volunteer fire department. Bluff residents have access to
county health services in neighboring cities, and outreach workers from the Four Corners Mental
Health Agency are available.

One elementary school, with a capacity of 200, provides education for the 104 students,
Recreation facilities are shown in Table 2.7.

Hanksville. A single privately owned well supplies water to Hanksville residents ard is
operating at peak capacity although expansion is planned for the near future. No community
sewage 1s provided. A county dump is available for city waste disposal (ER, p. 2-72). The
Gar<Kane Power Company supplies electricity in this area (ER, p. 2-74).
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Law enforcement is provided by one part-time sheriff and road maintenance is also provided

by the county. Ambulance and emergency medical services are available in town; however, the
nearest medical clinic is in Green River, 97 km (60 miles) to the north. The nearest hospital
s over 160 km (100 miles) away in Moab (ER, p. 2-72).

Hanksville's 50 elementary students attend a local school with an enrollment capacity of 60.
Middle and high schoolers are bused to Bicknell, 105 km (65 miles) away. The middle school

has a current enrollment of 105 and a capacity of 120; the high school has 155 students and
the ability to take 200 (ER, p. 2-74).

Culture

A large Navajo Indian population in this part of the state, largely concentrated in the Navajo
Indian Reservation in southern San Juan County, has its own cultural heritage. As shown in
Table 2.8, almost half of the county's residents are nonwhite (46.4%), and most of these are
Navajcs, Religion is another significant influence in southeastern UUtah. The predominant
Church of Jesus Christ of Latter Day Saints stresses within its beliefs the values of family
life, education, and marriage and provides a focus for community 1ife, Table 2.8 also compares
the age and educational attainment of the three counties and the state as a whole.

Table 2.8. Selected demographic characteristics, San Juan County, compared to Utah (1970)

San Juan County Wayne County Gartield County Utah
Tatal population 9,606 1,638 3,157 1,068,273
Race
Whits 5.153 1,033,880
Other (%) a6 4 24
Ecucation
Madian school years 10.7 121 122 12.6
completed (population
25 years and over)
Percent of population with 270 1.2 0.3 20
less than 5 years
Percent of population with 88 89 8.7 14.0
4 years of college or mare
Age
Median age 18.0 273 264 23.0
Pergent under § years 13.9 7.4 82 10.6
Percent 517 36.0 354 326 296
Pergent 1864 45.6 493 49.4 526

Peraent 65+ 4.5 7.9 98 1.3

Source: ER, Tables 2 2.4 and 2.2 2!

2.4.2.2 Economic profile

Between 1970 and April 1978, the number of nonagricultural payroll jobs in San Juan County
increased by over 1000 - from 1786 to 2452. The relative importance of the various economic
sectors also shifted in that period. Services stayed nearly the same; the relative importance
of trade, transportation, construction, and manufacturing declined slightly; and the signifi-
cance of finance, insurance, and real estate rose a little., The importance of mining and
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government changed dramatically, however.
from 31.6 to 24.5%, while mining climbed from 21.3 to 31.7% of the total.®
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Employment in government services declined

Because total employment increased so greatly, the absolute number of jobs rose in all cate-

gories.
to 935 in April 1978,

The largest increase by far, however, was in mining, which grew from 381 jobs in 1970
In the one-year period ending April 1978, the lar
were experienced in construction, mining, trade, and services (Table 2.9

?est numerical increases

Table 2.9, Nonagricultural payroll jobs in San Juan, Wayne, and Garfisld

Percent change

65
8.1
9.2
7.0
6.0
8.0
6.3
08

47

36
42
95

6.1

43
1.4

3.7

63
4.3
88
7.6
6.0
2
6.2
09

48

In fact, San Juan County is the largest producer of

Watural gas and crude oil are

counties from April 1977 1o April 1978
; — - - ot ot et i b A A el S A
I April Percent of April Parcent of
i 1977 tatal 1978 total
: San Juan County
|
f Manutacturing 186 66 197 67
" Mining 890 316 935 31.7
B Construction 142 50 166 6.2
Q Transportation, commerce, utilities 157 56 168 6.7
: Trade 400 142 424 144
E Finance, insurance, real estate 26 09 27 08
1 Services 303 10.7 322 109
{ Gowwenment 718 255 724 24.5
! Total 2820 1000 2452 100.0
! Wayne County
' Manufacturing 28 6.5 24 66
“ Mining 48 1 50 1.2
; Construction 63 146 64 154
Transpor tation, commarce, utilities 2 0.5 2 04
j Trade 44 11.4 62 116
j Finance, insurance, real estate 7 1.6 7 1.6
Sarvices 2 53 24 54
3 Government m 49.0 214 479
g Total 431 100.0 447 100.0
| Garfield County
5 Manufacturing 237 19.1 262 194
; Mining 46 37 48 3.7
; Construction 57 46 62 48
i Transportation, commerce, utilities 66 6.3 n 54
: Trade 184 149 195 15.0
i Finance, insurance, real estate 14 11 15 1.2
1 Services 288 233 306 236
: Gavernment 347 280 350 26,9
g Total 1234 100.0 1244 100.0
Sourge. Utah Department of Employment Security, Research and Analysis Sectuon, adapted from
i Quarterly Employment Newstetter of Southeastern District of Utah, January - April 1978
;
|
: The mineral industry is extremely important to San Juan County, and uranium production is a
5 substantial component of this sector.
§ uranium in Utah, and this activity has increased dramatically since 1975 (Utah Geological
. and Mineral Survey, private communication, July 17, 1978).
1 the other important materials being produced here (ER. p. 2-32).
l .
: Tourism is also an important part of San Juan County's economy, a part that has been increasing
% steadily in recent years. Octween 1975 and 1977, tourist room rentals increased by 32.5%.
§
i
l
1
R 4
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Total nonagricultural payroll employment in Wayne County was 447 in April 1978 (Table 2.9).
The government employed almost 50% of those workers, and construction, trade, and mining
activities accounted for nearly 40%.

in Garfield County, nonagricultural employment for April 1978 totaled 1244 (Table 2.9). The
government accounted for slightly over 25% of this employment, services for slightly under 25%,
manufacturing for almost 20%, and trade for another 15%.

Between 1973 and 1977, per capita income for the State of Utah rose by 44%, from $4100 to
$5900. [ncreases in per capita income for San Juan County did not keep pace with raises else-
where, Income in 1973 was $2400, 58.5% of the State average, and 1977 income was $3400 or
57.6% of the State figure (Table 2.10).

Between 1970 and 1977, unemployment fell for the State as a whole and for Wayne, Garfield, and
San Juan counties. The State figure went from 6.1 to 5.3%; Wayne County, from 8.5 to 7.2%;
Garfield, from 19,2 to 7.9%; and San Juan, from 10.7 to 8.1% (Table 2.11).

The characteristics of job applicants in San Juan County, where the White Mesa mill is to be
located, are !isted in Table 2,12. Most jobs in mining are classified in the "miscellaneous”
section,

The number of retail and wholesale establishments and their sales are shown in Table 2.13 for
San Juan County and the cities of Blanding and Monticello. Since 1967, county wholesale and
retail sales have both nearly tripled.” Retail sales are almost evenly divided between Blanding
and Monticello, together accounting for 94.3% of the county's total retail activity.

In 1977, San Juan County levied an ad valorem tax of 16 mills on the assessed value of all
property in the county for the general fund. An additfonal 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 Bluff alsc levied an extra 15, 21, and 10 mills,
respectively, on the assessed value of all property within their corporate limits, Finally,
the Monticello and Blanding Cemetery Districts each collected 2 mills on all property within
those district boundaries. Mines and mills are subject to the above taxes as is all other real
property. The total amount collected from all these funds combined was $5,126,748 (Treasurer
of San Juan County, Utah, personal communication, July 25, 1978), two-thirds of which went to
the County School District. In addition to the property tax, San Juan County also received

$87 ,496 in sales taxes.

San Juan County handles its financial affairs through a number of separate funds, the largest
of which is the general fund (Appendix C). Within this fund, the property tax comprises the
largest single source of revenue, accounting for slightly over 33% of the 1977 total. Shared
revenues from the State of Utah contributed another 20.1%, and Federal shared revenues and
in-1lieu-of-tax payments added another 15, 3%,

The largest expenditure for San Juan County in 1977 was for road maintenance ($1,176,000)
amounting to slightly over one-half of total county funds, Other large outlays were 11.2%
for healtn services and 6.4% for the Sheriff's Department.

In the fiscal year ending in June 1977, the largest source of revenue for the city of
Blanding's general fund ?Appendix C) was the sale of a general obligation electric-,
water-, and sewer-improvement bond issue, yielding $225,000. This 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 other major
sources of funds, each contributing about $18,000 to the total. Utility operations were
financed through a separate fund,

Blanding's major expenditures in the same year were for public utility capital improvements and
police expenses, each of which cost less than $50,000. Street maintenance cost about half this
amount, and waste collection and afrport funds made up the last of the major expenditures.
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Tabie 2.10. Per capita incomes tor Utah and Wayne, Garfield, and
San Juan counties, 1973--1977
1973 1074 1978 1976" 1977

State or county

Utah 34,100 $4.500 $4.800 $5300 $5800

Wayne 3,100 3,400 3,800 4,100 6.100

Gartigld 3,400 3,300 3,600 4,200 5,000

San Juan 2,400 2,700 2.900 2,900 3,400
“ Revised

"Prchmmarv estimate

Source Utah Department of Employment Security, Research and
Analysis Sectian, adapted from Quarterly Employment Newsletter of
Southeastern District of Utah, January ~March 1978

Table 2 11 Total civilian labor and unemployment for Utah and Wayne,
Garfield, and San Juan counties, 1970 and 1977

State or __ Labor force Anemployment  Unemplayment rate

caurty 1970 1977 1970 1977 1970 1977
Utah 414,248 §51,900 25,214 29,500 6.1 63
Wayne 664 880 §7 63 8.5 12
Gartield 1,483 1,773 285 140 19.2 79
San Juan 3.01% 4,198 322 341 10,7 8.1

¥ Pratiminary.

Source Utah Department of Employment Security, Research and Analysis Section,
adaped from Quarterly Employment Newsletter of Southeastern District of (ftah,
January -March 1978,

Table 2.12. Occupational characteristics of

job applicants in the Blanding aree,
January ~March 1978

Includes persons actively seeking emplayment,
some of wham were employad at the time

Pratassional, echnical, managerial 44
Clorical, sales 69
Sarvice 7%
Farm, lisheries, forestry 39
Processing 6
Machine trades 27
Bench work 56
Structural 156
Miscallaneous L

Total 613

Source Utah Department of Employment Security,
Research and Analysis Section, adapted from Quar:
terly Employment Newsletter of Southeastern Dis
trict of Utah, January ~March 1078,
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Table 2.13. Retail and wholesale activity in San Juan County,
Blanding, and Monticello (1976)

San Juan County Blanding Monticello

Number of retail 101 36 40
astablishments

Retail sales $15,300,000 $7.150,000 $7,280,000

Number ot wholesale 9 3 3
establishments

Wholesale sales § 5,600,000 NAY NA

INA: Information is not available

Source: Utah Industrial Development Information System. Economic Facts
for San Juan County, Blanding. and Monticello, 1977

As in Blanding, Monticello has a separate fund for operating public utilities. Over $350,000
was spent during fiscal year 1977-1978. Slightly over half of the city's nearly $150,000 in
general fund revenues for the fiscal year ending June 1978 came from sales and use taxes, while
property taxes contributed another 25%. Unlike the county, both Monticello and Blanding receive
more of their general funds from sales taxes than from property taxes. The largest expenditure
in 1978 was the $54,800 spent on adninistration. This figure was followed by the $49,400 spent
for police protection.

A system of two-lane paved highways and unimproved roads accounts for virtually all transport
of people and products in and out of San Juan County. Although Blanding, Bluff, Monticello,
and Canyonlands National Park have small municipal airports, there is no rati!, bus, or com-
mercial air service (ER, p. 2-30).

U.5. Route 163 receives a greater amount of traffic than any other road in the county. This

highway runs between I1-70 on the north [approximately 161 km (100 miles) from the proposed

mill] and U.S. Route 160 in Arizona to the south; the highway passes through Monticello, -
Blanding, and Bluff. The heaviest traffic in the county is on this artery just north of

Monticello, where the average daily venicles were about 2685 in 1975. More recent figures

indicate a 43% increase in traffic in this area between 1975 and 1977 (ER, p. 2-30).
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Traffic volumes on Utah Route 95 from the Blanding area to Hanksville are much Tighter but

have been increasing in recent years (Table 2.14), From 1975 to 1977, an increase of 33% was
observed on Highway 95 south of Hanksville (ER, p. 2-30). U.S. Route 666 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 (Table 2.14),

2.5 LAND USE

2.5.1 Land resources

Southeastern Utah 1s known as the Canyonlands area; an arid climate and rugged terrain have
limited permanent settlement of this region. Large rock formations and deep, narrow canyons
are characteristic of the area, and these, combined with the Indian ruins found here, are
attracting increasing numbers of tourists (ER, p. 2-23). Much of this area is isolated, how-
ever, and the population density is low (Sect. 2.4.1.1)

The site of the proposed White Mesa Uranium Mill consists of 600 ha (1480 acres), approximately
8 km (5 miles) south of the city of Blanding off U.S. Route 163. About one-half of the total
site 15 scheduled to be actually used for mill operations and tailings disposal. The immediate
area {s bordered by both privately owned and Federal land.
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Table 2 14, Tratfic volurmes in 1975 for San Juan County and Blanding Hanksville route

Approximate

Average daily percantage of
Highway i tratfic counts® out-of state
passenger tratfic
Utah Route 96 Blanding to Natural Bridges Mo 20
Mati Monument
Natural Bridges 1o Hite 9% 10
Hite 1o Manksy(lle 96 - 290 10-20
U S Route 163 Monticallo 1o La Sal Junetion 1490 - 2685 2036
Montieglio to Bianding 860 1985 10-26
Blanding to Utah Route 262 turnoff 740 -92% 20-30
Utah Route 262 1o Biuf! 830 40
Biutf to Mexican Hat 560 40
Utah Route 263 Route 85 to Halls Crossing at 25-35 20
Ginn Canyon

Utah Route 261 Route 95 10 Mexican Hat 130 60

Two figures in thes column reprewnt values guen for ditferpnt points along the route. One
tigure inchicates that a trathc count was taken at only one location.
Source ER, Tabie 2.2.9

Much of the land in San Juan County is Federally owned (see Table 2.15). Approximately
two-thirds of this land 1s administered by the U.S. Bureau of Land Management for multiple
uses such as grazing, mineral extraction, timber production, and wildlife management. Another
one-fifth 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 (ER, p. 2-25). One-fourth of the
total area is Indian land. Nearly all of this territory is part of the Navajo Indian Reser-
vation, but a small portion belongs to the Ute Mountain tribe (ER, pp. 2-23 to 2-26). The
State owns 6.5% of San Juan County, leaving only 8,3% in private hands (Table 2.1%).

Table 216, Land ownership Wayne, Garfield, and San Juan counties, 1967

L e beunty L SRR Ao i or L NSRS, . 5. 4. SO
ha acres Paroentage ha acres Percentage ha acres Percentage
Fedaral 512 055 1,338,875 842 1,195,842 2,983,729 80.0 1,208,247 2,985,630 59.8
State 59,373 146,651 9.2 90,167 222,712 6.7 131,707 325,317 RSB ’
Indian 0 0 4] 0 0 0 505,086 1,247,563 25.0
Private 40,472 99,965 6.3 63,578 132,337 40 168,664 416,600 83
Urban and 2,193 6416 03 3.507 8,662 03 §.477 16,253 03
transportation
Small water” 5 133 b 389 960 b 404 997 b _
Total area 644,146 1,591,040 100.0 1,343,481 3,318,400 1000 2,019,940 4,991,360 100.0 3

- —— - - - - - - - e . ——————— —— 5 e D - 3
?incluckes water arsas of 0.8 to 18 ha (2 to 40 acres) and streams less than 0.20 km (0.126 mile) in length.

B {ass than 0.1%

Source ER, Table 2.2 23

In Wayne County, much of the land is Federally owned (Table 2.15). As in San Juan County,
adminfstration is split between the U.5. Bureau of Land Management, the U.S. Forest Service,
and the National Park Service. The State controls 9.2% of the land in Wayne County, and 6.3%
is in private hands. There is no Indian land.
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Garfield County exhibits almost the same ownersnip pattern as neighboring Wayne County., Federal
land control is exercised by the U.S. Bureau of Land Management, the U.S. Forest Service, and
the Nattfonal Park Service (ER, p. 2-63). State land accounts for 6.7% of the total, and private
land comprises another 4%. There is no [ndian land (Table 2.15).

Because of the arid nature of this area, the primary agricultural use of the non-Federal prop-
erty in all three counties is rangeland (Table 2.16). The land within 8 km (5 miles) of the
proposed mill is primarily used for grazing. In addition to the uranium ore buying station
currently operated at the site by Energy Fuels Nuclear, Inc., nonagricultural land uses in
this area include the Blanding airport, a small commercial establishment, a part of the Ute
Mountain Indian community of White Mesa, several structures connected with the U.S. Army's
?landing Lau?ch Site, and another ore-buying station, operated by Plateau Resources, Inc.

ER, p. 2-29).

Table 2.16. Land use in Wayne, Garheld, «nd San Juan counties excluding Federal land, 1967"

Wayne County Garfieid County San Juan County

ha acres Percentage ha acres Parcentage ha aores Parcentage

Cropland 8,829 21.816 8.6 13,661 33,732 9.2 69,003 146,016 7.3

lerigated 8.829 21,815 8.6 12,897 31,869 8.7 2878 2411 04

Nonirer gated 0 0 0 754 1,863 0% 56,215 138,905 69
Pasture 0 0 0 1,481 3,660 1.0 24 497 60,531 30
Rangeland 69 465 171,645 68.0 291.923 227,139 623 611,139 1,263,007 63.0
Farest 4,235 10,464 42 24 331 60,120 16.5 187,100 462,318 230
Other” 12,277 42,691 16.9 12.302 30,398 83 23,314 57,608 29
Urban and 2,192 5418 21 3.506 8662 24 6.173 16,253 08

transpor tation
Small water” 654 133 389 960 03 403 997

Tata! non Faderal 10,205 252,165 100.0 147,582 364 671 100.0 811,719 2,005,730 1000

Federal 511,843 1,338,875 1.195374 2,953,729 1,208,284 2,985 630

Total county acreage 642894 1,501,040 1,342,956 3,318,400 2,020,003 499,360
"Water areas of more than 16 km (40 acres) and rivers wider than 0.20 km (0 125 mile} are excluded
BoOthare " includes strip mine areas, salt flats, mud flats, marshes, rock outcrops, feed lots, farm roads, ditch banks, and miscellansous
agricultural land.
“Includes water areas of 0.8 to 16 ha (2 to 40 acres) and streams less than 0.20 km (0,128 mile) in length
Source ER, Tables 2.2.8 and 2.2-24

2.5.1.1 Mill ownership

The surface area of the entire 600-ha (1480-acre) project site is currently owned by Energy
Fuels Nuclear, Inc. (ER, p. 2-4),

2.5.1.2 Farmlands

Because the rugged terrain and arid climate of the White Mesa region have restricted development
of cultivated croplands, grazing is the predominant agricultural land use (Table 2.16). Ory
farming produces primarily wheat and beans,

The Federal government owns and administers, through the U.S. Bureau of Land Management,
approximately 60% of the total land area of San Juan County (ER, Sect. 2.2.1.3). This land,
classified as multiple use, is leased for grazing, oil and gas exploration, and mining claims,
and is managed for wildlife and recreation. Tne majority (63%) of the private land in San Juan
County i1s rangeland (Table 2.16),
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The site for the proposed urantum mill {Fig. 2.2) was previously used for grazing. Alsc, poten-
tial grazing land 1fes on all sides of the applicant's property (Fig. 2.2). Based upon primary
production for rangeland in fatr condition, and assuming 50% of the primary production will be
grazed, grazing capacity of rangeland in the vicinity of the site is conservatively estimated at
about .69 to 1.24 animal unit months (AUMs) per hectare (0.28 to 0.5 AUMs per acre);” that is,
about 0.8 to 1.4 ha (2 to 3.6 acres) of rangeland are required to support one cow or five sheep
for one month per year. The nearest cultivated cropland (alfalfa) occurs 2.4 kr (1.5 miles)
north of the site boundary, and the nearest garden plot 1ies approximately 1.6 km (! mile)
north.*

2.5.1.3 Urban areas

The communities of Blanding, Monticello, and Bluff, all within 48 km (30 miles) of the proposed
White Mesa mill site, and the town of Hanksville, 16 km (10 miles) from the Hanksville ore
buying station, have been discussed in detail in Sects. 2.4.1.%, 2.4,1.2, and 2.8.2.1, The two
lar?est of these, Blanding and Monticello, have a number of regulations governing land use,
including zoning, subdivision regulations, and building codes ?City Manager of Blanding, Utah,
and City Manager of Monticello, Utah, personal communications, July 10, 1978, and July 20, 1978,
respectively).

2.5.2 Historical, scenic, and archaeglogical resources

2.5.2.1 Historical sites

Although there are no cultural sites on or adjacent to the proposed mill site which are presently
included in the Mational Register of Historic Places (National Register), the State Historic
Preservation Officer of Utah is considering nominating White Mesa to the Register as an archaeo-
logical district, The applicant will be required to have a historical survey conducted on the
proposed mill site to identify historical sites that may meet National Register criteria. Land-
marks of southeastern Utah in the Mational Register are summarized in Table 2.17. Closest to the
proposed mill site is the Edge of Cedars Indian Ruin, located in Blanding (approximately three
miles north of the proposed mill site).

Southeastern Utah 1s known for its unusual scenic qualities, in particular the abundance of
massive stone arches and other outstanding rock formations. The gencral area features a uniquely
rugged terrain with wide vistas, badlands, and steep canyons.

Canyonlands Mational Park is an area of unusual interesting geologic formations, and the Glen
Canyon National Recreation Area on Lake Powell, a man-made lake on the Colorado River. Capitol
Reef National Park contain numerous colorful stone formations. At Natural Bridges Monument, rock
arches span deep canyons, forming the largest natural bridges in the world. These and other
natural and scenic landmarks draw visitors to southeastern Utah every year, In addition, the
area contains an abundnace of Indian ruins and petroglyphs. Newspaper Rock State Park, Edae of
the Cedars State Park, and Hovenweep National Monument are noted areas of scenic and archaeolog-
ical interest (Fig., 2.1). Closest to the proposed mill site is Edge of the Cedars State Park
(his§0r1c51 monument), located in Blanding (approximately three miles ncrth of the propased mill
site).

2.5,2.3 Archaeological sites

An archaeological survey of portions of the project site was conducted in the fall of 1977 by
archaeologists from Southern Utah State College., The total area surveyed contained parts of
Sections 21, 28, 32, and 33 of T375, R22E, and encompassed 500 ha (1260 acres), of which 73 ha
{180 acres) are administered by the U,S, Bureau of Land Management. The remaining acreage is
privately owned, ODuring’ the survey, 57 sites were recorded and all were determined to have an
affi’iation with the San Juan Anasazi who occupied this area of Utah from about 0 A.D, te

1300 A.D, A1l but four of the sites were within the project boundaries, Table 2.18 summarizes
the recorded sites according to their probable temporal positions. The dates of occupation are
the best estimates available, based on professional experience and expertise in the interpreta-
tion of archaeological evidence. Available evidence suggests that settlement on White Mesa
reached # peak in perhaps 800 A.0. Occupation remained at approximately that level until some
time near the end of Pueblo !l or in the Pueblo I[/Pueblo 111 transition period. After this
period, the population density declined sharply, and it may be assumed that the White Mesa

was, for the most part, abandoned by about 1250 A.D.




R22E

ES-4581

) i BT . :
; us & US. iguyR. Hurst l Margare! Lyman. Jones
A " | ' L,
.1
' ' : I |
 Bgo o g fpaproneiosg o0 -
3 : : }f'zexm ‘,v:r.rs'.‘ﬂ.-’ lrene T
\ | | , gl | Redd
20 | Tae + Boh DR SN e ¢ (ol
=% I - _.L o -k Rouin |l _.,.,{ | !
4 raimy ! J Earnest Adams i | |
' (BLM) ., | i .
{ | A l f ’
/ ( i . Pt Calmelt
’ ’ { US
-3 Y,
! BLM / ! (BLM)
' / us : us us
S (BLM)
'*> | et 18
/
- PR 28 21
o~ ' PROPOSED
7 MILL o
/ 08S .
{ (BLM) l £a !;.,;M‘
UTAH (V)
|
32 33 EEN 34 ;
BLM a ¥ g
|
| i
|
|
SX Apg | e BEMR e (
Stat S it Adre M EFN - M)
Us us . 8LM
1
(BLN WA ke Ay
j o and Ownersh nt v f the j ¢ e (0BS ! r tation
Ef ate 2.1-3 and
Energy Fuels Nuclear currer Y OWY tior 2 Lr warter sect
not part of the proposed project




e e e e e e e e s e

The survey crews recorded evidence of structures at 31 of the 57 sites.
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Table 2.17. Mistoric sites in southeastern Utah
included in the "National Register of
Historic Places"

Location T Site

San Juan County
Blanding (3 mi north of site)
35 miles southeast of Blanding
Southeast of Mexican Hat
25 miles southeast of Monticello
30 miles west of Monticello

Edge of Cedars Indian Ruin
Hovenweep National Monument
Poncho House
Alkali Ridge

Salt Creer Archaeological
District

pefiance House?
Indian Creek State Parkd

ilen Canyon National Recreation Area
14 miles north of Monticello

Wayne County

Capital Reef National Park on Utah Fruita School House
Route 24
3 miles southeast of Bicknell

60 miles south of Green River, in
Canyonlands National Park

Green River vicinity

Hans Feter Nielson Gristmil)
Harvest Scene Pictograph

Horseshoe (Barrier) Canyon
Pictograph Panel

tapital Reef Mational Park
Capital Reef Mational Park
Capital Reef National Park

Gifford Barn?
Lime Kiln@
Oyier Tunnel?

Garfield County

46 miles south of Hanksville
South of Hanksville
Near Panquitch

Starr Ranch
Susan's Shelter
Bryce Canyon Airport Hanger

dpending nominations to the "National Register of Historic Places."

Sources: U.S. Department of the In%er;or. "National Register of
Historic Places," Fed. Register, 41(28), Feb. 10, 1976, and subse-

quest issues through 43

ov, 21, 1978,

At 12 sites, depres-

sions, apparently pit houses or kivas, were reported with diameters ranging from § to 15 m,
Twenty-seven sites contained evidence of other, presumably surface, structural forms; and at
aight sites, depressions, apparently kivas, combined with surface structures were noted.

Archaeological test excavations were conducted by the
History, in the spring of 1978%%,

on 20 sites located in the ar

Antiquitiss Section, Division of State

¢" to be occupied by tailings

cells 2,3 and 4. Of these sites, twelve were deemed by the State Archaeologist to have sig-

nificant Nationa
of significance in this study was the presence of structures,

pottery artifacts were also common.

| Register potential and four possible significance., The primary determinant
though storage features and

In the fall of 1978, a surface survey was conducted on much of the previously unsurveyed portions of

the proposed mill site,
of which are believed to be
the earlier study.
additional field investigation.
in Section 4.2.2.
surveys. )

Approximately 25 archaeological sites were located durin
of equal or greater significance than the more signific
Determination of the actual significance of all untested sites will require
Requicaments for further action by the applicant are discussed
(Note that Table 2,18 does not contain information obtained during the 1978

this survey, some
ant sites from
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Table 218 Distribution of recorded sites
according to temparal position

Approximate
it g Numbere of

Tempocal position dates”
(AD) A

Basket Maker 11 §75-850 6

Puebio |
Pugblo | 750850 "
Purblo 1/Pueblo 1 8450950 6
Puebio i1 a460-1100 12
Pueblo |1 Pusbio i1 11001150 4
Puebis 1 11801280 ]
Puablo 1+ (] 5
Multicomponent ¢ x|
Unidentied o 6

* Includes transitional periads

"meqn collactions at these locations wers lack
ing in diaggnostic materia!, available evidence indicates
that the site would have been used or gccupied no
garlier than 800 A D. and possibly later

“Cetamic collections from sach of these sites
incicate an occupation extending from Puetio |
through Pueblo 1 and into Pusbio |1

YEour of these sites produced shards that could not
be wentifind, The Bifth site lacked ceramic evidence
but contained an ovoid outling of vertical stabs, This
evidence was not strong enaugh to justify any
identification

Source: Adapted from ER, Table 2.3 2

2.6 WATER

2.6,1 Surface water

2.6.1.1 Surface-water description

i B 1y stoping (1% SSW) plateau that is

j mi1l site is located on White Mesa, a gently |
]ges7zg$?segefined by the adjacent drainages which have cut deeply into region}l‘:azzitogg 2

? : tion{ (Sect. 2.7.1 and Fig. 2.8), There is a small drainage area of ?pprox éa ¢¥ .l I
(gzm:cres) above.thé proposed site that coulg yield surfaﬁe ;gnztzhég azzt;gtz} rr:g: Figoi.

j ' 3 1 surface topography tc reek, AL
ho bl it M Pl i ¢ Cottonwood Wash. Local paorous soil conditions,
r i south into an unnamed branch o ottonwoo sh. 4 1 :
26:gg;ag;ytoa;ze1ow average annual rainfall (30 cmd(}l.8l1n.2) cause these streams to be inter

) , responding to spring snownelt and local rainst cu ‘
2;&::221¥u22:;v$r0m uzproxigately 155 ha (384 acre;) o:sgh: pfgégc;ciézi :L:::: :gztw?ggoaggr;:l
from another 5 ha ( 5
collected by Westwater Creek, and runof f : Kot Bt e il 54
aining 289 ha (713 acres) of the southern and sou . 1S ‘
g:g?:.in;?ieZ??y into Cottonwood Wash (ER, pj 2-5432.aql:e‘;ltﬁea;aogégénigzii:i;nggzsd:g;E{EG
water only on an intermittent basis. The major drain - : : 4o i F
B tal runoff from the site (total y
2.3 and their drainages tabulated in Table 2.19. To ;
L:rF;gtessged area) is estimated to be less than 1.3 cm (0.5 in.) annually (ER, p. 2 143).

torms (particularly thunderstorms).
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Tahle 2.19. Drainage areas of project vicinity and region

Drainage area
Basin description P y N
km s miles
Corral Creek st confluence 16.0 58
with Recaptre Creek
Westwater Creek at confluence 68.8 2686
with Cottonwood Wash
Cottonwood Wavh at USGS «531 205
gage west of preect site
Cottonwood Wash at contluence 860 332
with San Juan Rucer
Recapture Creek at JSGS gage 98 38
Recapture Creek at contiuence =518 <200
with San Juan River
San Juan River at USGS gage 60,000 23,000

downstream of Biutf, Utah

Source: ER, Table 263

There are no perennial surface waters on or in the vicinity of the project site. This is due to
the gentle slope of the mesa on which the site is located, the low average annual rainfall of
29.7 ¢m (11,8 in.) per year at Blanding (ER, p. 2-168), local soil characteristics (Sect. 2.8),
and the porous nature of local stream channels. Two small ephemeral catch basins are present

on the site to the northwest and northeast of the present buying station (Sect, 2.9.2).

Corral Creek is an intermittent tributary to kecapture Creek. The drainage area of that portion
of Corral Creek ahove and including drainage from tae eastern portion of the site is about

13 km‘ (5 sq miles). Westwater Creek is also an in-ermittent tributary of Cottonwood Wash,

The Westwater Creek drainage basin covers nearly 70 m? (27 sq miles) at its confluence with
Cottonwood Wash 2.5 km (1.5 milec) west of the proje:t site, Both Recapture Creek and Cotton-
wood Wash are similarly intermittently active, althouih they carry water meore often and for
longer periods of time due to their larger watershed areas. They both drain to the south and
are tributaries of the San Juan River, The confluences of Recapture Creek and Cottonwood

Wash with the San Juan River are approximately 29 km (18 miles) south of the project site. The
San Juan River, a major tributary for the upper Colorado River, has a drainage of 60,000 km?
(23,000 sq miles) measured at the USGS gage to the west of Bluff, Utah (ER, p. 2-130).

Storm runoff in these streams is characterized by a rapid rise in the flow rates, followed by
rapid recession primarily due to the small storage capacity of the surface soils in the area
(Sect. 2.8). For example, on August 1, 1968, a flow of 581 m?/sec (20,500 cfs) was recorded
in Cottonwood Wash near Blanding. The average flow for that day, however, was only 123 m?/sec
(4340 cfs). By August 4, the flow had returnet to 0.5 m*/sec (16 cfs) (ER, p. 2-135). Monthly
streamflow summaries are presented in Fig. 2 4,for Cottonwood Wash and Recapture Creek. Flow
data are not available for the two smaller watercourses closest to the project site, Corral
Creek and Westwater Creek, because these streams carry water infrequently and only in response
to local heavy rainfall and snowmelt, which occurs primarily in the months of April, August,
and October. Accoraing tu the applicant, flow typically ceases in Corral and Westwater creeks
within 6 Co 48 hr after precipitation or snowmelt ends.

é
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2.6.1.2 Surface-water quality

The applicant began sampling surface-water quality in the project vicinity in July 1977 and
continued through March 1978. Baseline data dezcribe and evaluate existing conditions at the
project site and vicinity. Sampling of the temp rary onsite surface waters (two catch basins)
has been attempted but without success because of .he lack of naturally occurring water in
these basins., The basin to the northeast of the propis~d mill site has been filled with we'l
water by the applicant to serve as a nonpotable water iource during planned construction of

office and laboratory buildings in conjunction with th: proposed mi1l (approximately six months).

This water has not been sampled by the applicani but presumably reflects the poor quality
associated with local groundwater (Sect. 2.6.2). Sampling of ephemeral surface waters in the
vicinity has necessitated correlation with major precipitation events as these watercourses are
normally dry at other times,

The chemical and physical water quality parameters measured by the applicant are listed in
Tatle 2.20. The locations of the surface-water sample sites are presented in Table 2.21 and
Fig. 2.5, and the water quality values obtained for these sample sites are given in Table 2.22.
Water quality samples were collected during the spring at several intermittently active streams
(Fig. 2.5) that drain the project area. These streams include Westwater Creek, (SIR, 59),
Corral Creek below the small irrigation pond (53R), the junction of Lorral Creek and Recapture
Creek (S4R), and Cottonwood Creek (S8R). Samples were alsc taken from a surface pond southeast
of the proposed mill (S5R). No samples were taken at S52R on Corral Creek or at the small wash
(S6R) 1>cated south of the site.

Surface-woter quality in the vicinity of the proposed mill is generally poor. Waters in
Westwater Creek (SIR and S9) were characterized by high total dissolved solids (TDS; mean of

674 mg/1liter, and sulfate levels (mean 117 mg of 50, per liter). The waters were typically hard
(total hardness measured as CaCO,; mean 223 mg/liter) and had an average pH of 8.25, Estimated
flow rates for Westwater Creek averaged <0.08 m/sec (<0.3 fps) at the time of sampling.

Sampies from Cottonwood Creek (S8R) were similar in quality to Westwater Creek water samples,
although the TDS and sulfate levels were lower (TDS averaged 264 mg/liter; S0, averaged
40 mg/liter during heavy spring flow conditions [24 m/sec (80 fps) streamflowj

The concentrations of TOS increased downstream in Corral Creek, averaging 3180 mg/liter at S3R
a d 6660 mg/liter (one sample) at $4R. Total hardness averaged in excess of 2000 mg/liter, and
pH values were slightly alkaline, Estimated flows in Corral Creek were typically less than
0.03 m/sec (0.1 fps) during sampling.

The spring sample collected at the surface pond south of the project site (SSR) indicated a
T0S conceniration of less than 300 ma/liter. The water was slightly alkaline with moderate
Aissolved sulfate levels averaging 42 mg/liter.

During heavy runoff, the concentration of total suspended solids in these streams increased
sharply to values in excess of 1500 mg/1liter (Table 2.22).

High concentrations of certain trace elements were measured in some sampling areas. levels

of mercury (total) were reported as high as 0.002 mg/liter (53R, 7/25/77; S8R, 7/25/117).

This level is 40 times the EPA recommended 1imit for the protection of freshwater aquatic life
(0.05 ug/liter).}? Total iron measured in the pond (S5%, 11/10/77) wae 9.4 mg/liter, over nine
times the EPA recommended 1imit of 1 mg/liter for the protection o® aquatic life. These values
appear to reflect groundwater gquality in the vicinity (Sect. 2.6.2) and are prouably due to
evaporative concentration and not due to human perturbation of the environment.

2.6.1.3 Surface-water utilization

Regional surface water is primarily used for agricultural irrigation and stock-watering
purposes. Water usage from the San Juan River in Utah alone amount:s to approximately
12 2 x 107 m® (9900 acre-ft) per year. Table .23 11sts the existing surface water appro-

priations within the project vicinity. Water uses in San Juan County are presented in
Table 2.24.
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Table 2.20. Physical and chemical water quality par imeters

Specific conductance H-ebdl migromhos’cm vﬁnmmn
Total suspended solids Aluminum
Tomperature (figld) Arsenic
pH lab, field) Barium
Redox potential Boron
Total dissolved solids Cadmium
Dissoived oxygen (held) Chromium
Ol and grease Copper
Total hardnass a5 CaCO, Lead
Total alkalinity as CaCO, Marcury
Carbonate as CO, Molybdenum
Chioride Nicke!
Cyanide Selenium
Fluoride Strontium
Nitrate as N Vanadium
Sulfate as SO, 2ing
Calcium Silver
Iron, total and dissolved Po 210
Magnesium Pb210
Ammonia as N Th-230
Phosphorus, total as P Uranium (natural)
Potassium Ra 226
Silica Gross o
Sodium Gross

Chemical oxygen demand (COD)

Source: ER, Table 6.1-1

Table 2.21. Water sampling stations

Station no Locwon

§1R8 Westwater Creek at downstragam (south) side of Hoghmv 95 bndon

SZ2R Corral Craek at downstream (south) side of small bridge

S3R Corral Creek at spiliway of small garthen dam

54R Corral Creek at junction with Recaptura Creek 0.40.km (0.25 mila!
from end of jeep road

S5R Surface pond south of mill site, 0.20 km (0.125 mile) wrt of
Highway 47

S6R Small wash south of mill site, 1.6 km (1.0 milel west of Highway 47

S7R East side of { ittonweod Creek, at eep trasl intersection south
southwest of mill site

SgR East side of Cottonwood Creek, at jeep trall Intersection west:
southwest of mill site
East side of Westwater ka at mp msl intersection

ﬂomco ER, nGl
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Fileld spmettic conduntinity, umhos/cm
Finid pH

Oissolvad oxygen

Tamperature *C

Estimatad flow, mMe (tps)

pH

TOS (ar 180°C)

Raedox potential
Alkalinity (as CaCO,)
Hardness, total (as CaCOy)

Carbonate (as CO4)
Aluminum, dissolved
Ammonia (as N}
Arsenic, total
Barium_ total

Boron, total
Cadmium, total
Calcium, dissolved
Chlocide

Sodwm, dissolved

Silver, dissolved

Sulfate, dissolved (ay SO,)
Vanadwm, dissolved
Manganese. dissolved
Chromium, 1otal

Copper, total
Fluoride, dissatved
lron, total

Iron, disscived
Lead, 1otal

Magnesium, dissolved
Marcury, total
Molybdenum, dissolved
Nitrate (s N
Phosphorus, total (as P)

Patassium, dissolved
Selanium, dissolved
Silica, dissolved {as SI0;,)
Stiontium, dissolved
Uranium, total (as U)

Uranium, dissolved (as L)
Zine, dissoived

Total organic carbon
Chemical axygen demand
Oif and grease

Total suspended solids

Gross alpha * peecision
Gross beta * precivion
Ra-226 ¢ peecision
Th-230 ¢ pracision

Pt 210 ¢ precision

Po 210 ¢ precision

1126777

2000
88

2.7
98.7 (0.09

67
1380

10
853

0.0

0.1%
“<0.01
036
01
0.004
150

115

1622
180 ¢ 20
00103
31¢06
A2
00403

2400

21.9(0.02)
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Table 222 (Continued)

13

658 10.06)

Detarmination, mg/litee

8.0
3180
240
172
1910

00
<0:1
<01

04

02
0.006
78
182
160

0.028

0.028
0.02
1t

9

!

2

823
4085
190
236
2200
00
<01
<0.1
0011
0.18

<0.02

0.046

0046
0.02
17
234

|

8

Determination, pCilliter

1926
0429
03 02
01 05
24: 28
06:07

134168
95 ¢ 50

CAt04
13+06
1436
06¢09

s .. Sempling for dates as given
110/17 3/2318

Jang 26177

SRR ri ik d e
8

13
6538 (0 06)

815 d d
4130
193

0t d d
37+4

0.09.t0.03

0t0.1

01

1A077

Junction ¢ Corral and
Racapture ¢ ek, SART

3/23/78

6000 1
79 3
4

10.9 (0.0

0.02
3780
<0.006
0.32
0.04

70¢29
2%t 18
02%03
186207
14437
14411
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Table 2 22 (Continued)

Samping for detes as given

FUU"IM b Rt & T e 1 54 A B
12617 1110777 3/23/78 ¥ng 12871 11077 393118
Cottonwood Craek, SBRC Westwater Crenk, S5
Field specitic conductivity, pmhas/cm 560 a4t 240 240 d d 320
Field pM 68 69 8.1 18 80
Dissolved onygn
Temperature, "€ s 6.0 7 ? 9
Estimated flow, m/he (fps) 04 07 80 80 028
Determination, mg/liter
pH 1.5 8.2 821 BUS o o 8.20
TOS (at 180°C a4 504 215 253 99
Redox potential 220 260 210 224 190
Aliatingty Las C3C0,) 134 106 156 158 147
Hardna, totel (as CaCO4) 186 1693 148 154 12
Carbonate (as 0y 00 Q0 00 00 0.0
Aluminum, dissolved 30 0.7 24 016 4.0
Ammonia las N 012 <01 0.13 0.16 0.7%
Armoig, total 002 004! 0.032 0037
Barium, 1ot 1.2 0.2 085 11 a.81
Boran, totl o1 0.2 (] <0.1 01
Cadmium, atal 0.004 <0.002 <0 008 eot 0.006
Calcium, dissolved 79 54 178 72 172
Chiloride 13 ril 7 G 18
Sodium, dissotved 36 86 23 2 128
Siiver, dissolved 0002 <0005 <0.008 0.006
Sulfate, dissolved (as SO} 564 132 a7 397 85
Vanadum, dissolvad 0.003 <0.01 <0.008 «<0.008 6008
Manganese, dissolved 0.84 0.06% 0.78 0.02 0.60
Chronium, total 0.14 <001 0.04 0.08 060
Copper, tatal Q09 0.00% 006 0.08 0.06
Fiuoride. dissolved 036 0.2 0.2 0.2 0.2
ron, total 150 59 60 83 44
fron, dissoived 14 0.82 1.9 an 25
Lead, totsl 014 0.08 0.10 0.10 0.10
Magnesium, dissolved 24 17 28 17 13
Meceury, tatal 0.002 <0.0006 0.00006 00012 0.00012
Malybdeaum, dissolved <0.01 010 0.002 0.002 0.006
Nitrate (as N) 177 0.14 0.13 012 0.06
Phosphorus, tatal (as P) 005 32 Q.96 084 0.88
Potassum, dissolved 69 32 25 1.2 32
Selanium, dissolved 0.08 <0.006 <0.005 <0.005
Silica, thssaived (a8 5i0,) 10 L} n 18 1
Strontium, dissolved 064 0860 0 56 034 0.65
Uranium, total 0027 0004 0014 0.014 0.004
Uranium, dissolved (a3 U) Q016 0004 0.008 0006 0.002
2inc, dinsolved a6 0.08 0.06 0008 012
Total organic carbon 7 12 1" 16
Chemical axygen demand 61 163 11 66
Ol and grease 2 ? 2 \
Total suspended solids 146 2028 1850 1940
Detarmination, pC Miter
Gross sipha t peacision 1§43 204 16 73124 23:3 d d
Gross teta * precision 2147 0190 28t 1106
R 226 * precision 08213 11106 19417 20201
Th 230 ¢ pracision 0906 00t04 00t03 02101
Ph 210 ¢ precision 0819 00+22 26243 01

Po-210 ¢ preciion 0003 0607 00:06

* Repiicate sample anatyzed for quality assurance on radioactivity

P Not enaugh water in strean to sample adequately

“See table 2,21 for locations of sampling stations.
INo water o straam (o emple,

*Not sampled.

Sourcs Adapted frem ER, Table 287
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Frud Malliday

William Keller
Hyrum Perking
.S, Indian
Service
U S, Inthan Service
U S. Indian Service
Kloyd Perkins
W, R Yaung
W R Youny
W. R Young
San Juan
County water

Canservation district

Earl Peckins

Seth Shumway

H E. Shumway
Praston Nielson
Pariey Redd
Kenneth McDonald

Table 2.23. Currant surface water users in project vicinity

Address

Blanding, Utah

Moab, Utah
Biutt, Utah
Ignacia, Colorado

Ignacia, Colorado
Ignacia, Colorado
Blanding, Utah
Blanding, Utah
Btanding, Utah
Blanding, Utah
Monticelio, Utah

Blanding, Utah

Blanding, Utah
Blanding, Utah
Blanding, Utah
Blanding, Utah
Blanding, Utah

Application
date

Corral Creek

August 12,1871

Cottonwood Creek or Wash

November 12, 1907
June 22, 1910
March 12,1924

March 24, 1924
March 24, 1924
Aprif 13,1928
October 22, 1928
October 23, 1928
October 22, 1928
October 10, 1962

April 16, 1965

Westwater Creek

January 7, 1929
Segragation date February 28, 1970
Segregation date’ October 22, 1970
Claim date: October 16, 1970
Change of Appropriation

June 12, 1974

Source: ER, Table 2.6-4

Table 2.24. Water use of San Juan County, 1965

) Consumption

L AN s il Lo

" m? X 10° Acre ft

Irrigated crops (5000 acres) 6,785 5,500

Reservoir evaporation 123 100

Incidental use” 1,603 1,300

Municipal and industrial® 2,220 1,800

Minerals? 1,357 1,100

Augmented fish and wisdlite? 123 100
Total 12,211 9,900

*Incidental use of irtigation water by ohreatophytes and
ather miscellangous vegetation.
2 jncludes evaporation Insses applicable to these sources ot

depletion.

Source: ER, Table 265,

Application Quantity
number oy m’ /sec
40839 05 0014
1647 1.0 0.028
3322 549 0.156
9486 118 0.033
0491 0.738 0.0
9492 0.298 0.008
1032¢ 1.455 0.041
104935 00015 0.00004
10496 00022 0.0006
10497 0.602 0.0000%
34666 12,000 1500
(acre-ftl  (ha-m)
36924 50 0142
10576 0.005 0.002
371012 0.7623 0.022
37601a 02377 0.007
Claim 2373 0.01% 0.0004
42302 1.0 0.028




’

2.6.2 Groundwater

A generalized section of the stratigraphic and water-bearing units in southeastern Utah is
shown in Fig, 2.6, Recharge of these aquifers occurs from seasonally variable rainfall infil-
trating along the flanks of the Abajo, Henry, and La Sal mountains and along the flanks of
folds. Recharge water also originates from precipitation on the flat-lying beds where it
percolatas into the groundwater region along joints.

In the White Mesa area, 39 groundwater appropriaticns (applications for water wells) are on file
with the Utah State Engineers Office for wells lying within an 8-km (5-mile) radius of the pro-
ject site. All but one of these wells produce from the Dakota and Morrison formations. Thirty-
five of these are for wells which are actually constructed (ER, Table 2.6-1). Most of these
wells produce less than 55 m’/day (10 gpm) and are used for domestic, irrigation, and stock-
watering purposes, The remaining well, which was drilled to a depth of 548 m (1800 ft) by
Energy Fuels Nuclear, withdraws water from the Navajo Sandstone, The majority (31) are hydro-
logically upgradient or cross gradient with respect to the project site. The remaining four
wells (three onsite and one offsite, south) are on land owned by the applicant. Two of the
onsite wells are located in the area of the proposed tailings impoundment and will be capped,®
The well which is offsite and south will be capped or used for monitoring purposes.

As is the case throughout most of the Four Corners region, the Blanding area depends largely
on groundwater for its water supply. A porous soil, underlain by the Dakota Sandstone on top
of a regional aquiclude (the Brushy Basin Member of the Morrison Formation), provides the
Blanding area with a near-surface source of groundwater. This situation is somewhat uncommon
in the highly dissected south-central partion of the Colorado Plateau.

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

Comb Ridge and the Abajo Mountains 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.

Because the Brushy Basin Member acts as an aquiclude to the Salt Wash Member in the uplands,
the primary recharge areas for this aquifer are Brushy Basin Wash to the northwest of Blanding,
Cottonwood Creek to the west and southwest of the town, and the upper reaches of Montezuma
Creek, especially along Dodge and Long canyons,

Several permeability tests were conducted at the mill and tailings retention sites. The
results of these tests show a hydraulic conductivity of 1.5 to 3 m (5 to 10 ft) per year (see
Fig. 2.7). The shallow groundwater movement at the mill site is estimated to be about 0.3 to
0.6 c¢m (0.01 to 0.02 ft) per year toward the south-southwest and the shallow groundwater move-
ment at the tailings site is about 0.78 to 0.3 c¢m (0.0025 to 0.01 ft) per year in the same
direction.  The values were derived us‘ng the following formula based on Darcy's Law:

v = the rate of mcvement of aroundwater through the formation,

K = the hydraulic conductivity of formaticn 1.5 to 3 m/year (5 to 10 fi/year),
{ = gradient (calculated as 0.03 at mill site and 0.01 at tailings site),

® = porosity of formation (assumed as 20%).

Table 2.25 is a tabulation of groundwater quality of the Navajo Sandstone aquifer. The TOS
range from 244 to 1110 mg/liter in three samples taken over a period from January 27, 1977, to
May 4, 1977, Hiyn iron {0.57 mg/liter) concentrations are fuound in the Navajo Sandstone. The
U.S. Environmental Protection Agency recommends 0.3 mg of dissolved iron per liter for drinking
water.'! Feltis!? noted that the total dissolved solids in the alluvium and at shallow depths
in the Dakota Sandstone, the Burro Canyon Formation, and the Morrison Formation range from

300 to 2000 mg/liter.
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Table 225 Water quaiity of ground: n the peoj ity"
2erg values (0.0) are below detection limits
Blanding mill site well in Navajo Saristone, G2R
Parameter s - % ptatien svn i s S|
211 SIATE 1128017 12/08/77 3/23/18
Fiaid specific conductivity, umhos/cm 400 310
Field ph 69 7.6
Dissolved oxygen -
Tampmeature ‘C 22.2 11
Estimated tow. m? day [gpm) 108 (20! -
Owtermination, mg/titer

pH 80 79 1? 79 816
TOS (a1 180°C) 244 245 1o 446 218
Redaox poten tal 2% 220 m
Alkalinity (as CaCO ) 189 180 224 185 187
Hardness, total (as CaCO4) 196 208 166 177
Cartonate (as COy) 00 0.0 00 0.0
Alurminum, dissolved <001 <0 <A
Ammonia las NI 00 <0t <0 0186
Arsenic. total 0014 <001 <o 0.007
Barwm, total <00 013 <01 015
Boron, totel 0040 <01 01 <01
Cadmium, total 0.0 0.004 <002 <0 005
Caleiom, dissoived 51 49 51 57 112
Chioride 0.0 50 <1 2 4
Sodwim, dissolved 80 53 23 13
Silver, dissobved 0.0 <0002 0010 0.006
Sultate, dissolved (a3 50,4) 24 1 17 .4} .7
Vanadium, dissolved <0.002 0.18 0.005
Manganese, dissolved 0.020 0.03 003 0.03
Chromium, to*al 00 0 <0.05 002
Copger . tatal 0.0 0.005 <0.010 0.006
Fluoride, dissolved a1 0. 022 02 0.2
lron, total 054 081 035 5
fron, dissoived 067 0.30 23
Lead, total 00 002 <0.05 <06
Magnesium, dissolved 17 19 18 15 21
Mercury. total 0.0 0.0 0002 <0.00002 000002
Molyldenum, dissolved <00t 0.010 0004
Nitrate (as N} 0.08 012 <008 <0.06 <0.05
Phasphorus, total (as P) 0.03 <001 <002 003
Potassium, dissoived a0 32 28 24 ;
Selenium, dissolved 00 008 0.014 <0.006 f
Siliea, dissolved (a3 5i10,) 12 68 12 ] 8 ;
Strontium, dissotved 0.87 a5 .60 .

! Uranium, total (as U} <0.002 016 <0.002 [

] Urankum, dusolved (as U) <0002 0.031 <0.002

- Zine, thssolved 0.0 039 0.007 012

i Tatal organic carbon By 16

1 Chemical oxygen demand <t 66
Ol and groase 1.0 '
Total suspended solids 6 1940

i Detarmination (pCifitar)
Gross alpha + precision ? 1024286 16¢13 19+14
Grow beta ¢ preciion <20 73+19 8:8 98
Ra-226 ¢ peecision 01403 0604 03¢03
Th 230 ¢ pracnion 07227 03¢t06 0104
Pb 210 * precision 10420 07¢21 00t40

Po 210 ¢ precision 0ct03 00+08 00:06

“The spring in Corral Craek, Station No. GTR, was tested on July 25, 1977, and again on November 10,
1977 Bacause of the low How, the spring could not be located.
B Utah State Division of Health Analysis, Lab No. 77061
“Partial analysis by Mazen Reswarch, Inc.. Sampie No. HRI 11803

Sowce Adupted from ER, Table 266
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2.7 GEOLOGY, MINERAL RESOURCES, AND SEISMICITY

2.7.1 Gealogy
¢.7.1.1 Regional geology

The proposed project site is near the western margin of the Blanding Basin in southeastern
Utah, Thousands of feet of marine and nonmarine sedimentary rocks have been uplifted, moder-
ately deformed, and subsequently eroded. MNorth of the site is the Paradox fold and fault belt;
to the west, the Monument uplift; to the south is the San Juan River and the Tyende Saddle; and
to the east is the Four Corners platform (the Canyonlands section merges with the Southern
Rocky Mountain province; see Fig, 2.8). The area is characterized by deeply eroded canyons,
mesas, and buttes formed from sedimentary rocks of pre-Tertiary age. Regionally, elevations
range from about 900 m (3000 ft) to more than 3350 m (11,000 ft). With the exception of the
?ggpgrfc?nyons and isolated mountain peaks, the average elevation is approximately 1500 m

00 ft).

Exposed sedimentary rocks in southeastern Utah have an aggregate thickness of about 1800 to
2100 m (6000 to 7000 ft) and range in age from Pennsylvanian to Late Cretaceous.

Shoemaker noted three origins of the structural features seen in the project area:

(1) structures related to large-scale regional epeirogenic deformation (Monument Uplift and
Blanding Basin), (2) structures formed due to diapiric deformation of thick evaporities, and
{3) structures formed due to magmatic intrusions (Abajo Mountains).!3sl®

2.7.1.2 Blanding site geology

The proposed site 1s located near the center of White Mesa. The nearly flat surface of the
mesa has a thin veneer of loess and is underlain by resistant sandstone caprock. Surface
elevations across the site range from 1690 to 1720 m (5550 to 5650 ft). The maximum relief
between 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 to the east by
Recapture Creex. There streams are intermittent and flow into the San Juan River. In the
project area, exposed rocks are of Jurassic, Cretaceous, and Pleistocene-Recent age (see Fig.
2.9). The Jurassic to Upper Cretaceous rocks are represented, in ascending order, by the San
Rafael Group, the Morrison Formation, the Burro Canyon Formation, the Dakote Sandstone, and the
Mancos Shale. The rocks are primarily cross-bedded sandstones, conglomeratic sandstones,
claystones, mudstones with some sandy shales, and limestones. Cenczoic rocks include eolian
loess, stream-born alluvium, colluvium, and talus.

The structure of White Mesa is simple. The Dakota Sandstone and Burro 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 parallel
to the bedding of fine-grained to conglomeritic sandstone lenses and (2) fracture-controlled
deposits. None of the fracture-controlled deposits have yielded large production.'® The
tabular deposits occur in the Chinle, Morrison, end Cutler formations. Vanadium is a common
byproduct of most uranfum produced from the Morrison Formation, Principal uranium mirerals
are uraninite and coffinite,

2.7.2.2 Other mineral resources

Seven wildcat oil wells were drilled about 6 km (4 miles) west of the proposed site. All were
dry and were abandoned.
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SYSTEM

SERIES
(Age)

STRATLGRAPKIC
UNIT

THICKNESS#
(fe)

LITHOLOGY

CEROIN L

QUATERNARY

Holocene
te
Pleistocene

Alluviue

1-2%+

Silt, sand and gravel in arroyos and stream

valleys.

Colluviue and Talus

Slope wash, talus and rocx rubble ranging
from cobbles and dSoulders to massive blocks
fallen from cliffs and outcrops of resistant
rock

Loess

Reddish-brown to light<hrown, unconsolida-
ted, well-sorted silt to sedium-grained
sand, partially cemented with caliche fir
some area: revorked partly by water.

MESOZOIC

CRETACEOUS

Bus e - —— -

JURASSIC

Uncenformity

Mancos Shale

O=1117)

Gray to dark-gray, fissile, thin-bedded
marine shale with fossiliferous sandy lise-
stone in lower strata.

Upper
Cretazeous

B rn —— —

Lower
Cretaceous

Uakota Sandstone

p= o= == Unconformity = =

Bucrro Canyen Formation

30~ 78

o e - oo

50 150

Light yeilowish-brown to light gray-srown,
thick bedded to cross-bedded sandstone,
conglomeratic sandatone; interbedded thin
lenticular gray carocnacecus ~layatone
and iepure coal; local course basal con-
glomerate.

Light-pgray and light-brown, massive aud
cross~bedded conglomeratic sandstone and
interbedded green and gray-green mudstone,
locally contains thin discontinuous beds
of stlicified sandstone and limestone
near top.

Unconforeity( )

Upper
Jurassic

Brushy Basin Member

200-450

Variegated gray, pale-greer, reddigh-brown,
and purple bentonitic mudstone and sflt-
stone containing thin discontinucus sanc-
stone and conglomerate lenses.

Westvater Canvon
Meaber

Interbedded yellowish- and greenish-gray
to pinkish-gray, fine- to course-grained
arsosic sandstone and greenish-gray to
reddist -brown sandy shale and mudstone

Morrison Formation

Recapture Member

0=-200

Interbedded reddish-gray to ligat brown
fine- to medium-grained sandstone and
teddisr-gray siltv and sandy claystone

Salt wash Memoer

Unconfocmity

0-1350

Intarbeddad yellowish-brown to pale
rediish~browvn fine-grained te congloe-
eritic sandstones and greerish- and
reddish-gray mudstone.

Bluff Sandstone

0= 150+

White to grayish-brown, massive, cross-
bedded, fine- to medium-grained eolian
sandstone

Sumservilie
Formation

25-12%

Thin-bedded, ripple-marked reddish-brown
nudd)y sandstone and sandy shale

San Rafasel Croup

Middle
Juraesic

Entrada
Sandstone

150- 180

Reddish-brown to grayish-white, massive,
cross-bedded, fine- to medium-grained
sandstone.

Carmel Forma:ion

Unconforaity

*To convert feet to meters, multiply feet by 0.3048,

20= 100+

lrregulary bedded reddish-brown muddy
sandstone and sandy mudstone with local
thin beds of brown to gray lisestone and
reddish- to greenish-gray shale.

| Fig. 2.9;

Source:

ER, Table

2.4-2,

Generalized stratigraphic section

of exposed rocks in the project vicinity.
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Thin, discontinuous beds of impure lignite and coal up to 0.6 m (2 ft) thick occur throughout
the Dakota Sandstone. Although several of these coal beds have been mined on a limited scale
in the Blanding area, most of the coals are too impure for commercial use.!®

Copper deposits are associated with the fracture-contro'led uranium-vanadium deposits in the
Abajo Mountains and with some sedimentary deposits. The copper content may e as high as 3%.
Sand and gravel deposits are mined on the east and south slopes of the Abajo ‘lountains for
pavement construction material.

Although water is produced from wells drilled to the Burro Canyon Formation and the Dakota
Sandstone, this water is commonly mineralized and in some localities unfit for human con-
sumption.!” Deep wells drilled to the Entrada and Navajo sandstones yield potable water,!%s!7
Several springs in the project vicinity discharge groundwater from the Burro Canyon Formation.

2.7.3 Seismicity

Within a 320-km (200-mile) radius of the site, 450 seismic events occurred hetween 1853 and
1978. Of these, at least 45 had an intensity of VI or greater on the Modified Mercalli Scale.

Within a 160-km (100-mile) radius of the project area, 15 earthquakes have been recorded. Of
these, only one had an intensity of V, and the rest were IV or less. The nearest event occurred
in Glen Canyon National Recreation Area, about 70 km (43.5 miles) northwest of the proposed
site. The next closest event occurred about 94 km (58.5 miles) to the northeast. The event of
intensity V occurred on August 29, 1941, just east of Ourango, Colorado.'® [t is doubtful that
any of these events would have been felt in the vicinity of Blanding.

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 40% gravity (0.4 g) would not be exceeded within

50 years.

2.8 SOILS

The majority (99%) of the soil on the project site consists of the Blanding soil series (ER,
Sect, 2.10.1.1). The remaining 1% of the site is in the Mellenthin soil series. Because the
Mellenthin soil occurs only on the eastern-central edge of the site (ER, Plate 2.10-1), it
should not be affected by construction and operation of the mill,

The mill and associated tailings disposal ponds will be located on Blanding silt loam, a deep
soil formed from wind-blown deposits of fine sands and silts. Although soil textures are
predominantly silt loam, silty-clay-loam textures are found at some point in most profiles (ER,
Table 2.10-2). This soil generally has a 10- to 13-cm (4- to 5-in.) reddish-brown, silt-loam A
horizon and a reddish-brown, silt-loam to silty-clay-loam B horizon. The B horizon extends
downward about 30 to 40 c¢m (12 to 16 in.) where the soil then becomes calcareous silt-loam or
silty-clay-loam, signifying the C horizon. The C horizon and the underlying parent material
are also reddish-brown in color,

The A and B horizon both have an average pH of about 8.0, whereas the average pH at the C
rorizon 1s about 8.5. Subsoil sodium levels range up to 12% in some areas, which is close to
the upper limit of acceptability for use in reclamation work (ER, Sect. 2.10.1.1). Other
elements, such as boron and selenium, are well below potentially hazardous levels. Potassium
and phosphorus values are high in this soil (ER, Table 2.10-2) and are generally adequate for
plant growth. Nitrogen, however, is low (ER, Sect. 2,10.1,1) and may have to be provided for
reclamation.

With the well-drained soils, relatively flat topography (Sect. 2.3) and low precipitation
(Sect. 3.2.1), the site generally has a low potential for water erosion. However, the flows
resulting from thunderstorm activity are nearly instantaneous and, if uncontrolled, could
result in substantial erosion. When these soils are barren, they are considered to have a high
potentia! for wind erosion. Although the soil is suitable for crops, the low percentage of
available moisture (6 to 9%) is a limiting factor for plant growth; therefore, light irrigation
may be required to establish native vegetation during reclamation,
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2.9 BIOTA

2.9.1 Terrestrial
2.9.1.1 Flora

The natural vegetation presently occurring within a 40-km (25-mile) radius of the site is very
similar to that of the potertial,?® bein? characterized by pinyon-juniper woodland intergrading
with big sagebrush (Artemesia tridentats) communities. The pinyon-juniper community is domi-
nated by Utah juniper (Juniperus oceteosperma) with occurrences of pinyon pine (Pinus edulis) as
a codominant or subdominant tree species. The understory of this community, which is usually
quite open, 1s composed of grasses, forbs, and shrubs that are also found in the big sagebrush
communities. Common associates include galleta grass (#ilaria jameeii), green ephedra (Ephedra
viridie), and broom snakeweed (Gutierresia sar-thrae). The big sagebrush communities occur in
deep, well-drained soils on flat terrain, whereas the pinyon-juniper woodland is usually found
on shallow rocky soil of exposed canyon ridges and slopes,

Seven community types are present on the project site (Table 2.26 and Fig. 2.10). Except for
the small portions of pinyon-juniper woodland and the big sagebrush community types, the majority
of the plant communities within the site boundary have been disturbed by past grazing and/or
treatments designed to improve the site for rangeland. These past treatments include chaining,
plowing, and reseeding with crested wheatgrass (dgropyron desertorwn). Controlled big sage-
brush communities are those lands containing big sagebrush that have been chained to stimulate
grass production, In addition, these areas have been seeded with crested wheatgrass. Both
grassland communities [ and 11 are the result of chaining and/or plowing and seeding with
crested wheatgrass. The reseeded grassland [l community is in an earlier stage of recovery
from disturbance than the reseeded grassland I community. The relative frequency, relative
cover, relative density, and importance values of species sampled in each community are pre-
sented in the ER, Table 2.8-2. The percentage of vegetative cover in 1977 was lowest on the
resesded grassland 11 community (10.7%) and highest on the big sagebrush community (33%) (Table
Bl )s

Table 2.26 Community types and expanse within the Table 2.27. Ground cover for each community within the
project site boundary project site boundary

Expanse Percentage of each type of cover

Community type — Community type IR,

ha acres Vegetative caver  Litter  Bare ground
Pinyon ~juniper woodland ] 13 Pinyon ~juniper woodland’ %9 15.6 656
Big sagebrush 113 278 Big sageteush 3.3 169 499
Reseeded grassland | 127 438 Fuseeded grassiand | 15.2 242 61.0
Reseeded grassiand |1 121 209 Reseeded grasstand 11 10.7 95 97
Tamarisk salix ] 4 Tamarisk salix 120 201 879
Contrelied big sagebeush 230 569 Controlled big sagetrush 17.3 163 674
Oisturbed 17 a1 Disturbed 13.2 7.0 800

$ ? Rock covered 4.4% of the grourd

Based upon dry weight composition, most communities on the site were in poor range condition in
1977 (ER, Tables 2.8-3 and 2.8-4), Pinyon-juniper, big sagebrush, ond controlled big sagebrush
communities were in fair condition. However, precipitation for 1977 at the project site was
i;assfd as drought conditions (ER, Sect, 2.8.2.1). Until July, no production was evidert on

e site,

No proposed endangered plant species?! occur on or near the project site (ER, Sect. 2.5.2.1).

Of the 65 proposed endangered species in Utah, six have documented distributions in San Juan
County.?? A careful review of the habitat requirements and known distributions of these species
indicates that, because of the disturbed environment, these species would probably not occur on
the project site,

PR v W SRR W RPr, o R P a s,

|



ES~-4580

T s o e ey

. L) ™ -
S A AN
fogelulst

S AN

SED

PROPO

BIG SAGEBRUSH

CONTROLLED
[] TAMARIX-SALIX

. IUNIPER
£

ON-JUNIPER

RESEEDED
GRASSLAND I

RESEEDED

=

GRASSLAND II

C

(] oisTurRBED

BIG SAGEBRUSH

ro

Mesa p

white

on the
1

y
Lypes

it
1t

Commun

ect

from

ied

ac

e

Comments



2.9.1.2 Fauna

The applicant has collected wildlife data through four seasons at several locations on the
site (Fig. 6.1). The presence of a species was based on direct observations, trappings, and
signs such as the occurrence of scat, tracks, or burrows. A total of 174 vertebrate species
potentially occur within the vicinity of the proposed mill (ER, Appendix D), 78 of which were
confirmed (ER, Sect. 2.8.2.2).

Although seven species of amphibians are thought to occur in the area, the scarcity of surface

water limits the use of the site by amphibians. The tiger salamander (Ambyetoma tLarinum) was

the only species observed. [t appeared in the pinyon-juniper woodland west of the project site
(ER, Sect. 2.8.2.2).

[leven species of 1izards and five snakes potentially occur in the area. Three species of
lizards were observed: the sagebrush lizard (Sceloparae graciosus), western whiptail
(Cnemidophorus tigrie), and the short-horned lizard (Phrynosoma douglasst) (ER, Sect. 2.8.2.2).
The sagebrush and western whiptail lizard were found in sagebrush habitat, and the short-horned
lizard was observed in the grassland. No snakes were observed during the field work.

Fifty-six species of birds were observed in the vicinity of the project site (Table 2.28). The
abundance of each species was estimated by using modified Emlen transects and roadside bird
counts in various habitats and seasons. Only four species were observed during the February
sampling. The most abundant species was the horned lark (Evemophila aepestia) followed by the
common raven (Coruue corar), which were both concentrated in the grassland. Avian counts
increased drastically in May. Based on extrapolation of the Emlen transect data, the avian
density on grassland of the project site during spring was about 305 per square kilometer (123
per 100 acres). Of these individuals, 94% were horned larks and western meadowlarks (Stwmella
neglesta). This density and species composition are typical of rangeland habitats.?® In late
June the species diversity declined somewhat in grassland but peaked in all other habitats. By
October the overall diversity decreased but again remained the highest in grassland.

Raptors are prominent in the western United States. Five species were observed in the vicinity
of the site (Table 2.28). Although no nests of these species were located, all (except the
golden eagle, Aquila chrysastos) have suitable nesting habitat in the vicinity of the site.

The nest of a prairie falcon (Faleo mesicanue) was found about 1.2 km (3/4 mile) east of the
site. Although no sightings were made of this species, members tend to return to the same
nests for several years if undisturbed (ER, Sect. 2.8.2.2).

Of several mammals that occupy the site, mule deer (Odoooileus hemionue) 1s the largest species.
The deer inhabit the project vicinity and adjacent canyons during winter to feed con the sage-
brush and have been observed migrating through the site to Murphy Point (ER, Sect. 2.8.2.2).
Winter deer use of the project vicinity, as measured by browse utilization, is among the
heaviest in southeastern Utah [61 days of use per hectare (25 days of use per acre) in the
pinyon-juniper-sagebrush habitats in the vicinity of the project site].?* In addition, this
area is heavily used as a migration route by deer traveling to Murphy Point to winter. Daily
movement during winter periods by deer inhabiting the area has also been observed between
Westwater Creek and Murphy Point.?" The present size of the local deer herd is not known.

Other mammals present at the site include the coyote (‘anie latrane), red fox (Vulpes uilpes ) s
gray fox (Uroouon einercargenteus), striped skunk (Mephitie mephitis), badger (Paxidea taxus),
longtail weasel (Mustela fremata) and bobcat (Lyme rutue). Nine species of rodents were
trapped or observed on the site, the deer mouse (Peromyscue mantoulatue) having the greatest
distribution and abundance. Although desert cottontails (Sylvilagus audubont) were uncommon
in 1977, black-tailed jackrabbits (Lepus californicus) were seen during all seasons.

Three currently recognized endangered species of animals?® could occur in the project vicinity.
However, the probability of these animals occurring near the site is extremely low. The project
site is within the range of the bald eagle (daliaeetua lewacesphalus) and the American peregrine
falcon (Falao peregrinue anatwn), but the lack of aquatic habitat indicates a low probability

of these species occurring on the site. Although the black-footed ferret (Mustela nigripes)
once ranged in the vicinity of the site, it has not been sighted in Utah since 1952,°% and the
Utah Division of Wildlife feels it is highly unlikely that this animal is present (ER, Sect.

2.8.2.2)
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Table 2.28. Birds observed in the vieinity of the proposed White Mesa Uranium Project

Statew de Statewide

Sedniie relative Mo relative

abundance abundance

and status® and status®
Mallard cP Pinyon |ay cp
Pintall cP Bushtit ce
Turkey vulture us Bewick's wren Qr
Rad tailed hawk ce Mockingbird us
Golden eagle cp Mountain bluebird cs
Marsh hawk cP Black tailed gnatcatcher H
Marhin Uw Ruby-crowned kinglet cP
Amaerican kestrel cp Loggerhead shrika cs
Sage grouse ue Starling cpP
Scaled quat! Nat hsted Yeallow rumped warblar cs
American coot cs Western meadowlark ce
Kilideer (v 4 Red winged blackbird (4
Spotted sandp:per Cs Brewer's blackburd cP
Mourning dove cs Brown-headed cowbird cs
Common nighthawk cs Blue grosbeak Ccs
White throated swift cs House finch cpP
Yallow bellied sapsucker cP American goldtinch cP
Western kingbird 'S Green tailed towhee cs
Ash-throated flycatcher cs Rufoussided towhee cP
Say's phoebe Ccs Lark sparrow cs
Horned lark cP Black throated sparrow cs
Violet-green swallow Ccs Sage sparrow us
Barn swallow Cs Dark-eyed junce cw
Clitf swallow Ccs Chipping sparrow cs
Scrub jay cP Brewer's sparcow cs
Black billed magpte cP White crawned sparrow Cs
Common raven cpP Song sparrow (2]

Common crow Cw Vesper sparrow cs
‘W H. Behie and M L. Perry, Utah Birds, Utah Museum of Natural History,
University of Utah, Salt Lake City, 197§

Relative abundance SO L el
C = common P = permanent
U = uncommaon 5 = summar resident
H = hypothetical W = winter visitant

Source. ER, Table 285

2.9.2 Aquatic biota

Aquatic habitat at the project site ranges temporally from extremely limited to nonexistent due
to the aridity, topography, and soil characteristics of the region and consequent dearth of

perennial surface water. Two small catch basins (Sect. 2.6.1,1), approximately 20 m in diameter,

ar  located on the project site, but these only fill naturally during periods of heavy rainfall
{spring and fall) and have not held rainwater during the year-long baseline water quality
monitoring program. Although more properly considered features of the terrestrial environment,
they essentially represent the total aquatic habitat on the project site. When containing
water, these catch basins probably harbor algae, insects, other invertebrate forms, and
amphibians. They may also provide a water source for small mammals and birds. Similar
ephemeral catch and seepage basins are typical and numerous to the northeast of the project
site and south of Blanding. The basin to the northeast of the present ore buying station has
been filled with well water to be used during construction of the adjacent office and labora-
tory facilities. Present plans are for it to contain water for approximately six months. This
basin has not been sampled for aquatic biota since filling.
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Aquatic habitat in the project vicinity is similarly limited. The three adjacent streams
(Corral Creek, Westwater Creek, and an unnamed arm of Cottonwood Wash) are only intervittently
active, carrying water primarily in the spring during increased rainfall and snowmelt runoff,
in the autumn, and briefly during localized but intense electrical storms. [ntermittent water
flow most typically ocecurs in April, August, and October in these streams, Again, due to the
temporary nature of these streams, their contribution to the aquatic habitat of the region is
probably limited to providing a water source for wildlife and a temporary habitat for insect
and amphibian species.

No known populations of fish are present either on the projest site or in its immediate
vicinity; however, the temporary watercourses in the vicinity (Corral, Recapture, and Westwater
creeks, and Cottonwood Wash) were not sampled for aquatic biota by the applicant during periods
of waterfill, These streams, although ephemeral, might support fish populations during these
times (with fish immigrating up- or downstream from more permanent aquatic habitats). The
closest perennial aquatic habitat to the proposed mill appears to be a small irrigation basin
(approximately 50 m in diameter) about 6 km (3.8 miles) uograde to the northeast. This habitat
was not sampled for biota by the applicant, who reports that the pond is intermittent and prob-
ably does not harbor any fish species.

The closest perennial aquatic habitat known to support fish populations is the San Juan River
29 km (18 miles) south of the project site. Five species of fish Federally designated (or
proposed) as endangered or threatened occur in Utah (Table 2.29). One of the five species, the
woundfin (Plegopterus argentiseimya), does not occur in southeastern Utah where the proposed
mill site is located.?” The Colorado squawfish (FPrychosheilus luciue) and humpback chub (&ila
aypia), however, are reported as inhabiting large river systems in southeastern Utah. The
bonytail chub (0fla elegane), classified as threatened by the State and proposed as rndangered
by Federal authorities 1s also limited in its distribution to main channels of large - vers.
The humpback sucker (razorback sucker; furaushen tesanus), protected by the State and proposed
as threatened by the Federal authorities, is found in southeastern Utah inhabiting backwater
pools and quiet areas of mainstream rivers. The closest habitat suitable for the Colorado
squawfish, humpback chub, bonytail chub, and humpback sucker is the San Juan River, 29 km

(18 miles) south of the proposed site.

Table 2.29, Threatened and endangered aquatic species occurring {n Utah

Oceurrence
Species Habitat Listing 1"
southgastern Uiah

Waundtin Sitty streams; muddy, swiftcurrent Federal - endangsred” No
Plagogtar s argentissims ateas; Virgin Rives critical habitat’ State - threatened
Humpbiack chub Large river systems, eddies, and Federal endmmrsd" Yes
Gita cypha back water State - endangered
Colorado Rivar squawtish Main channels ot large river systems Federal endanqared" Yes
Prvehocheilus lucws in Calorado drainage State - endangered
Bonytad chub Main channels of large river systems Fedaral - proposed Yes
Gila elegans n Colorado drainage endangared”
Stats - threatensd
Humpback sucker Backwater pools and quiet-water Foderal - proposed Yas
(razorback sucker) areas of main tivers threatenad
Xyrauchen texanus State - threatensd

2"“Endangered and Threatened Wildlite and Plants,” Fed. Regist 42(211): 57329 (1977)
b Endangerad and Thesatened Wildiife and Plants,” Fed Regist 42(135) 3641939431 (1877)
““Endangeced and Threatened Wildiife and Mants,” Fed. Regist 43(79): 17376-17377 (1978)
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2.10 NATURAL RADIATION ENVIRONMENT

Radiation exposure in the natural environment is due Lo cosmic and terrestrial radiation and

to the inhalation of radon and its daughters. Measurements of the background environmenta)
radioactfvit{ were made at the proposed mill site using thermoluminescent dosimeters (TLDs).

The results indicate an avera?e total-body dose of 142 millirems per year, of which 68 milliprems
is attributable to cosmic radiation and 7% millirems to terrestrial sources. The cosmogenic
radiation dose 1s estimated to be about 1 millirem per year.'® Terrestrial radiation originates
from the radfonuclides potassium-40, ruhidium-87, and daughter isotopes from the decay of
uranium-238, thorium-232, and, to a lesser extent, uranium-235. The cose from ingested radio-
nuclides is estimated at 18 millirems per year to the total body.“® The dose to the total! body
from all sources of environmental radioactivity is estimated to be about 161 millirems per

year,

The concentration of radon in the area is estimated to be in the range of 500 to 1000 pCi/m’,
based on the concentration of radium-226 in the local soil,?#s%? Exposure to ®#his concentra-
tion on a continuous basis would result in a dose of up to 625 millirems per year to the bron-
chial epithelium.’? As ventilation decreases, the dose increases; for example, in unventi-
lated enclosures, the comparable dose might reach 1200 millirems per year.

The medical total-body dose for Utah is about 75 millirems per year per person.’'! The total
dose in the area of the proposed mill from natural background and medica) exposure is esti-
mated tu be 236 millirems per year,

®
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3. OPERATIONS

3.1 MINING OPERATIONS

The White Mesa Uranfum Project will process ores originating in independent and company-owned
mines. Mines within 160 km (100 miles) of Energy Fuels ore buying stations (in Blanding or
Hanksville) are expected to supply virtually all of the ore processed by the facility. Energy
Fuels controls reserves of approximately 8600 metric tons (MT) (9500 tons) of U304 with an
average ore grade of 0.125% U30s (ER, p.1-1). Additional ore will be purchased from independent
mines. There will be no onsite mining activity. The environmental effects of the Blanding
ore buying station (on the project site) are included in this assessment.

3.2 THE MILL

The proposed mill will utilize an acid leach-solvent extraction process for uranium recovery.

Provisions for vanadium byproduct recovery are included in the design. The nominal processing

capacity of the mill is 1800 MT (2000 tons) per day. The expected average ore grade is 0,125%

Us04. The process will recover approximately 94% of the uranium in the ore. The proposed mill

would operate on a 24 hr/day, 340 days per year schedule. Based on the above design para-

meters, the annual U305 production of the proposed White Mesa mill will be approximately

730 MT (800 tons). The estimated annual vanadium (V.0¢) production is 1480 MT (1630 tons). |
\

3.2.1 External appearance of the mill

The plant buildings will be mainly of prefabricated construction. Although the facility will
resemble the artist's rendition (Fig., 3.1), the final layout may vary, depending on final
equipment selection,

As viewed from U.5. Highway 163, the mill will consist of a series of long buildings. Partions
of the mill will stand above the natural skyline. The ore buying station, ore stockpiles, and
the natural terrain will obscure the view of portions of the mill. The proposed tailings
impoundment should not significantly alter the landscape as seen from the highway, except
around soil stock piles and borrow areas,

3.2.2 The mill circuit
3.2.2.1 Uranjum circuit

The flow sheet for the uranium circuit of the proposed mill is shown in Fig. 3.2. The ore
would undergo a sequence of crushing, grinding, leaching, counter-current decantation, and
solvent-extraction steps. The extracted uranium would be precipitated, dried, and packaged for
shipment,

A1l ores would be fed to the mill via the ore buying stations. Because the ores will originate
from many different mines, blending will be necessary to ensure optimal processing amenability.
This blending will occur as the ore is fed to the mill.

Ore recefved at the ore buying stations is crushed to less than 3.8 ¢m (1.5 in.) during the
sampling process. As the ore is fed to the mill, a semiautogenous grinding (SAG) mill will
reduce the feed size to smaller than a 28-mesh (0.589 mm or 0.0232 in.) screen. The ore slurry
produced by the SAG mill will be leached in two stages with sulfuric acid, manganese dioxide
{(or an equivalent oxidant), and steam in amounts that will produce an acid solution with a
temperature of 71°C (160°F). Acid consumption will be reduced by neutralizing the alkaline

31
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Fig. 3.2. Generalized flowchart for the uranium milling process. Source: ER, Plate 3,2-1,

components of the ore with excess acid in the pregnant leach solution in a preleach stage

(Fig. 3.2). It is anticipated that approximately 95% of the uranium contained in the crude ore
will be dissolved over a leachine period of up to 24 hr. The uranium-bearing solution will be
separated from the barren waste by counter-current decantation using thickeners. Polymeric
flocculants will be used to enhance the settling characteristics of the suspended solids., The
decanted pregnant leach solution is expected to have a pH of approximately 1.5 and contain less
than 1 g of Us0z per liter. The barren waste will be pumped to the tailings retention area,

Solvent extraction will be used to concentrate and purify the uranium contained in the decanted
leach solution. In a series of mixing and settling vessels, the solvent extraction process
will use an amine-type compound carried in kerosene (organic) which will selectively absorb the
dissolved uranyl ions from the aqueous leach solution, The organic and aqueous solutions will
be agitated by mechanical means and then allowed to separate into organic and aqueous phases in
the settling tank. This procedure will be performed in four stages using a counter-flow
principle in which the organic flow is introduced to the preceding stage and the aqueous flow
(drawn from the bottom) feeds the following stage. It is estimated that, after four stages,
the organic phase will contain about 2 g of U;05 per liter and the depleted aqueous phase
(raffinate) about 5 mg per liter. The raffinate will be recycled to the counter-current
decantation step previously described or further processed for the recovery of vanadium (Sect.
3,2.2.2). The organic phase will be washed with acidified water and then stripped of uranium
by contact with an acidified sodium chloride solution. The barren organic solution will be
returned to the solvent extraction circuit, and the enriched stripping solution containing
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about 20 g of U304 per liter will be neutralized with ammonia to precipitate ammonium diuranate
(yellow cake), The yellow cake will be settled in two thickeners in series, and the overflow
solution fron the first will be filtered, conditioned, and returned to the stripping stage.

The thickened yellow cake slurry will be déwatered further in a centrifuge to reduce its water
content to about 40%. This slurry will then be pumped to an oil-fired multiple-~hearth dryer
(calciner) at 650°C (1200°F). The dried uranfum concentrate (about 90% Ui04) will be passed
through a hammer mill to produce a product of le:us than 0.6 cm (1/4 in.) size, The crushed
concentrate, which is the final product ot the plant, will then be packaged in 55-gal drums for
shipment.

3.2.2.2 By-product vanadium recovery

Vanadium, which is present in some of the ores, will be soluble during leaching. The dissolved
vanadium will be present in the uranium raffinate. Depending on its vanadium content, the
uranium raffinate will either be recycled to the counter-current decantation step

(Sect. 3.2.2.1) or further processed for -“ecovery of the vanadium before recycling.

The vanadium recovery process will consist of a separate solvent extraction step to treat the

uranium raffinate and precipitate the vanadium from the stripping solution. The flowchart
shown in Fig., 3.3 illustrates the process.

€S 4885

LJRANIUM RAFPINATE sm»,mor]

'

[ NaCiO 4 EMFoH
SOON AFH ADJUSTMENT AGITATORS

L

FILTER

CLARIFIED
SOLUTION

500A
ASH

PREGNANT - *
SOLVENT [T """ onrcanic ] V204

(Jﬂ(.Amr—.w
EXTRACTION |  BARREN
— STRIPPING
ORGANIC ™™ ('

RAFFINATE
TO CCD MiLL
CIRCUIT
Nk,
ATMOSPHERE
PRE(’.‘IP&AH(‘;N
[ AND
. THICKENING
i paleend DRYING AND
HUBBING o
SCHUBBIN ANOIOR FILTERING
FUSION
DRIED OR
FUSED
VANADIUM
PRODULCT
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The uranium raffinate will be pumped to a series of agitators where the electromotive force
(oxidation potential) will be adjusted to -700 mV with sodium chlorate and the pH raised to
1.8-2.0. The solution may possess some turbidity after this step and will be filtered prior to
passing to a five-stage solvent extraction circuit, Except for the one additional staje of
extraction, the solvent extraction section will be assentially the same as utilizes for the
uranium. An amine-type compound carried in kerosene (Sect. 3.2.2.1) will selectively absorb
the vanadium tons from the uranium raffinate solutio, The arganic solution will then be
strinped of vanadium by contact with a soda ash solution, The barren organic solution wiil b=
returned to the solvent extraction circuit, and vanadium will he precipitated from the enriched
stripping solution on a batch basis as ammeniuw .etavanadate.

The varadium precipitate will be thickened and filtered prior to drying in an oil-fired dryer.
The dried precipitate will be subjected to a fusion step at approximately 806°C (1500°F) to
produce V.0. (black flake); packaging will be in 65-gal drums. Less than 0.005 percent U0z will
be cuntained in the vanadium product.??

3,2.3 MNonradioactive wastes and effluents

3.2,3.1 Gaseous el “luents

Milling operations wi'l result in the release of nonradioactive vapors to the atmosphere.

The leaching of ores in the uranfum and circuit will produce carbon dioxide gas, sulfur dioxide
gas, water vapor, and some sulfuric acid mist. Based on the projected calcite concentration in
the ore and process conditions, the applicant estimates emissions of carbon dioxide to be 2200
kg/hr (4800 1b/hr) and emissions of sulfur dioxide and sulfuric acid mist to be 0.023 kg/h
(0.05 1b/hr) from leaching (ER, p. 3-10). The staff agrees with thesr estimates.

Solvent extraction

The solvent extractinn processes used in uranium and vanadium recovery will release organic
vapors consisting of kerosene (95%) and small quantities of amine and alcohol compounds used in
the extraction, The applicant estimates the organi. losses to be appro..mately 0.046 kg/hr
(0.1 1b/hr) (ER, p. 3-10). There are no Federal or State emissions standards appifcable
the release of this mixture. However, Federal and State ambient air quality standard: have
been set at 160 ug/m?, averaged over 3 hr. The applicant states that operation of the prn-
posed mill will not result in hydrocarbon concentrations exceeding this level (ER, p. 3-10).

Product dryers

The yellow cake and vanadium black flake dryers will burn approximately 11 liters/hr {3 gph)
of No. 2 fuel oi) (<1% sulfur), producing gaseous effluents containing nitrogen, carbon
dioxide, water vapor, sulfur dioxide, and nitrogen oxides, as well as some ammonia from decom-
position of the concentrate product. Radicactive effluent from this source is discussed in
Sect. 3.2.4.6. The applicant estimates that dryer off-gas concentrations of sulfur dioxide
and nitgogen oxides will be 0.91 kg/hr (2 1b/hr) and 0.23 kg/hr (0.5 1b/hr) respectively (ER,
p. 3-11

Because the heat input to the ye!low cake and vanadium black flake dryers will be only 4.7 x
10% J/hr (4.5 x 10° Btu/hr), no Federal or State emissfon standards apply to this source.
However, Federal and State ambient air quality standards will apply to nitrogen oxides, sulfur
dioxide, and particulate concentrations due to dryer operation.

Building and process heating

Steam necessary for building and process heating will be generated from coal-fired boilers.
Approximately 55 MT (60 tons) of coal per day will be required at a heat input of approximately
5.3 x 1080 J/hr (5 x 10° Btu/hr). As a result of the boiler combustion, various stack gases
will be released to the atmosphere, including carbon dioxide, water vapor, sulfur dioxide, and
nitrogen oxides.
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State and Federal emission standards are not applicable to a steam generating boiler of this
small size. Likewise, significant deterioration regulations are not applicable; however,
Federal and State ambient air quality standards will apply to the resulting ambient concentra-
tions. The combustion of 55 MT (60 tons) per day of 0.3% sulfur coal would generate approxi-
wately 33 kg (720 1b) of sulfur dioxide per day [ER, p. 3-21). Based on an industrial NO_
ew1ssion factor of 10 kg/MT (20 1b/ton) of coal burned, the staff estimates nitrogen oxide ~
emissions to be 545 kg/day (1200 1b/day). Fly ash emissions from this proposed boiler are
discussed in Sect. 3.7 3.3.

Analytical laboratory

The mil) fac 11ty will be complemented with an analytical laboratory that will routinely assay
products ¢f ore, process streams, and final products to assure adequate quality control and
plant operating efficiency. The laboratory fume hoods will collect air and mixed chemical
fumes for dilution aund venting to the atmosphere. These gases will contain nonradicactive
chemicals, such as CO;, HCl, and NO,. The volume of gaseous fumes emitted from the laboratory
operaticns will be small and, considering the dilution in the collection stack and air
eductors, should be inconsequential (ER, p. 3-22).

3.2.3.2 Liguid effluents

A1l mill process, mill laundry, and analytical labora.ory ligquid wastes will be discharged to
the tailings impourdment for disposal by evaporation (Sect. 3.2.4). Sanitary wastes will be

disposed of by a septic tank and leach field designed and operated in accordance with appli-

cable State of Utah, Division of Health, and U.S. Public Health Service standards and regula-
tions.

Storm run-off from the mill, ore storage piles, and ore buying station will be directed to the
interceptor drainage ditch (Fig. 3.4) along the eastern margin of the tailings impoundment.
The staff recommends that the drainage design be altered to isolate mill site runoff into a
retention pond

3.2.3.2 Solid effluents

Nonradicactive solid wastes wiil be generated by the coal-fired boiler, the ore buying stations,
and by maintcnance and administrative activities at the mill. Dusts will be emitted from ore
crushing and nandling operations, ore storage piles, unstabilized *tailings, and from the
uranium yellow cake and vanadium black flake dryer stacks. With the exception of the black
flake dryer, the dusts from thase sources are contaminated with Tow levels of radicactivity.
Radioactive solid effluents are discussed in Sect, J.2.4.

Building and process hrating

The combustion of coal will produce two ash products, fly ash and bottom ash. With a coal
usage rate of 55 MT (60 tons) per day, tie total ash production would be less than 5 5 MT
‘6 tons) per day, which will be sent to the tailings retention system. These ash products
would settie with the tailings solids and present no additional waste problems.

Stack emissions from the coal-fired boilers will pass through an electrostatic precipitator to
remove fly ash, and less than 86 kg (190 lo) per day of particulate mctter will be released to
the atmosphere, Fly ash deposits from the precipitator will also be sent to the tailings im-
poundment (ER, p. 3-21).

Ore processing, maintenance, and administration

Scrap iron, wood, and other mine trash removed from the ore during crushing operstions will be
only slightly contaminated such that it may be disposed of as nonradiocactive waste. Trash,
rags, wood scrap, and vther uncontaminated solid debris will result from maintenance and
adoinistrative activities, These materials will be dispozed of in land fill areas approved by
the State Division of Health and the anpropriate local authorities.
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Vanadium product dryer

When ore characteristics permit, the vanadium recovery circuit will extract the vanadium from
the uranium circuit effluent (Sect. 3.2.2.2). The precipitated vanadium product will be dried
in an oil-fired dryec to give vanadium pentoxide (black flake). Vanadium pentoxide is toxic.
Therefore, drying and packaging will occur in an isolated building, and emissions will be
controlled by a wet fan scrubber operating at an equivalent venturi scubber pressure of 51 cm
(20 in.) of water and an efficiency of 99%. The applicant estimates the particulate release
rate from this source to be 0.23 kg/hr (0.5 1b/br).*

3.2.4 Radioactive wastes and effluents

Mining and milling of natural uranium relsases some radioactivity to the environment. Uranium-
238 and its daughter products in the ore are the most significant sources of radiation. The ore
processed by the proposed White Mesa mill is expected to have an average grade of 0.125% uranium
(as U:04). Ore of this grade has an activity of about 320 uCi of uranium-238 per ton of ore.
The activity from uranium-235 and its daughters is only 5% of that of the uranium-238 series and
may be ignored as it is radiologically insignificant.

Ore buying, shipping, and milling processes offer several pathways for release of radiocactive
effluents to the environment (Fig. 3.5). The applicant's existing Hanksville and Blanding ore
buying stations and the proposed mill are designed to minimize the releases through these
pathways. The ore buying stations are the subject of NRC licensing actions independent from
the mill source material license, which is the subject of this document. Effluents from the
operation of these stations will be considered only as they impact the environment around the
site. [n the following sections each potential effluent source is discussed, and estimates of
effluent releases based on operating data from other similar facilities will be presented.

3.2.4.1 OQre crushing and sampling

Run-of-mine ore will “e received at the applicant's ore buying stations at Hanksville and
Blanding. Ore from ¢ ‘ferent mines will be segregated into "lots" to facilitate sampling and
payment. The raw ore «i1]1 pass through a primary crusher and be reduced to less than 3.8 cm
(1.5 in.). A fraction of the ore will be subjected to a crushing and sampling process that will
produce a representative sample of the entire ore lot being processed, Ouring the sampling
process, radon gas and low-level radioactive ore dust will be released.

The Blanding ore buying station is expected to process 114 MT (125 tons) of ore per hour, opera-
ting on one 8-hr shift per day. All feeders, crushers, screens, chutes, and transfer points are
enclosed in hoods connected via ducts to the three baghouse dust filters used in the plant. The
filters are cleaned by a reverse jet of air, which knocks the dust into a bin at the bottom of
the baghouse, The collected dust is recombined with the ore at appropriate points, so the ore
grade is not altered ‘ER, p. 3-32).

The bag filters have a dust removal efficiency of around 99.5% (ref, 3). Assuming the ore to be
fairly dry (<6% moisture) and the dust load to the collector to be 0,008% by weight,” the dust
loss from the total crushing and sampling process would be approximately 4 x 10 °%. Conserva~
tively assuming that the entire mill ore demand of 1800 MT per day 15 processed by the Blanding
station primary crusher, the annual dust emission would be 0,245 T per year. At an average
grade of 0.15% U.04, slightly higher than expected, the concentration of uranium-238 in ore
would be about 423 pCi/g. Also, the uranium concentration of fine crusher dusts is reported to
be about 2.5 times the concentration in the gross ore.“ Based on these data, and the assumption
of secular equilibrium, approximately 2.6 x 107" Ci per year of uranium-238 and each radioactive
daughter would be released,

Radon-222 gas would be released as a result of disturbance of the ore during processing. Roughly
10% of the equilfbrium amount of \radon is released during crushing and grinding operations.®

Use of this value for the Blanding ore buying station is conservative because secondary crushing
and grinding do not occur. Based on a 10% radon loss, an ore process rate of 1800 ''T per day,
and an equilibrium ore concentration of 423 pCi/q, approximately 26 Ci of radon-222 would be
released each year.
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Fig. 3.5. Radionuclide dispersion pathways relevant to the White Mesa Uranium Project.

3.2.4.2 Transportation of ore to the mill

Crushed ore will be transported from the Hanksville buying station to the proposed mill in
canvas-covered dump trucks of 30-ton capacity. The ore will not be heaped in the truck beds but
will be evenly distributed to prevent ore spillage during transportation, The use of a canvas
cover tied over the truck bed will minimize dust loss during haulage (ER, p.3-30).

3.2.4.3 Ore_pads

Quantities of ore will be stored in stockpiles at the applicant's ore buying stations at Hanks-
ville and Blanding. These ore buying stations are the subject of two additional Ticensing ’
actions sepsrate from the mill application. The effluents from the ore pad at the Blanding ore
buying station, however, would act in synergism with the effluents from the proposed mill;
therefore, the Blanding ore pad operations and effluents are discussed.

Because of present ore buying operations, the applicant is accumulating ore in a 2.4-ha (6-acre)
area north of the existing Blanding ore buying station. The applicant estimates that a maximum
of 2,3 x 105 MT (2.5 x 10° tons) of ore will be stockpiled at the Blanding site at the time of
mill startup. This quantity of ore would create a pile 6.7 m (22 ft) tall covering the 2.4-ha
(6-acre) stockpile area. During operations, the stockpile would be reduced to under 9.1 x 10%
MT (1 x 10° tons).
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Particulates and radon-222 will be the main atmospheric emissions associated with the ore piles.
Based on the meteorological data and the dusting rates for tailings sands (as a function of wind
speed) presented in Appendix D, and assuming that ore pile dust emissions will be 1% of those
from an equivalent area of fine-grained tailings, the annual average ore pile dusting rate is
estimated to be about 1.8 x 1077 g/m?-sec, For a surface area of 6 acres (2.4 ha), accounting
for side areas and surface roughness, the annual ore pile dust release is estimated to be 162

kg. At a gross ore concentration of 423 pCi/g and a fine concentration of 2.5 times that figure,
the annual uranium-238 release from this source would be about 1,7 x 107" Ci/yr. The release of
each particulate daughter in secular equilibrium would also be 1.7 x 107" Ci/yr.

The applicant intends to moisten pile surfaces after ore is added or removed and this will act
to reduce these releases. As the release estimates presented here are basically proportional to
the area of the ore storage piles, they would not be significantly affected by changes in the
volume of stored material as long as it is distributed over the same surface area.

Radon-222 will be produced in the pile from decay of radium-226. Most of the radon decays in
place with only a small fraction of the radon escaping the piles via diffusion. The staff
estimates the annual radon release for the maximum stockpile case to be approximately 240
Ci/year (see Appendix F). As mill operations progress and the size of the pile decreases to an
equilibrium value under 9,1 x 10“ MT, the radon release from this smaller pile will depend on
pile geometry, The radon flux from the pile surface is virtually independent of thickness for
thicknesses greater than 3 m (10 ft). Therefore, if the same area [2.4 ha (6 acres)] is main-
tained for the equilibrium pile, the annual radon release would be the same as for the maximum
stockpile, that is, 240 Ci/year (Appendix F),

Dust control measures such as moistening the surface of the stockpiled ore will also reduce

radon releases because the moisture will decrease the diffusion coefficient, This effect is
expected to be small,

3.2.4,4 Secondary crushing and grinding

The applicant proposes to use a semiautogenous mill to perform secondary crushing and qrinding
of the ore. This process uses larger pieces of ore to crush and grind smaller pieces; thus the
ore essentially arinds itself. Steel balls may be added as necessary to afd in grinding.

Because the semiautogenous mill is a wet process, particulate releases will be small. Assuming
a release fraction of 1 x 107“%, a gross ore concentration of 423 pCi/g, a fine concentration
2.5 times higher, and a processing rate of 1800 MT/day, the annua) release of uranium-238 and
each daughter in secular equilibrium from secondary crushing and grinding is estimated to be 6.5
x 107% i, Based on a release fraction of 20% the annual release of radon-222 gas from this
source is estimated to be 52 Ci.

3.2.4.5 Leaching and extraction

Leaching and extraction are wet processes and should not make any significant contribution to

the release of particulates, Because the residence time of ore in the ieaching circuit will be
short (12 to 24 hr), radon-222 will not build up to concentrations high enough to give a signifi-
cant gaseous release,

3.2.4.6 Yellow cake drying and packaging

The uranium concentrate (precipitated ammonium diuranate) will be dried at 650°C. The product
(yellow cake) will be about 90% U,04 and will contain about 94% of the uranium in the ore, In
addition, yellow cake will contain about 5% of the thorium-230 and 0,2% of the radium-226 and
daughters originally in the ore. The uranium product dryer and product crusher will be isolated
from other mill areas, Emissions will be controlied by wet fan scrubbers operating at an equiva-
lent venturi scrubber pressure of 0.5 m (20 in.) of water with an efficiency of about 99%, The
solution and particulates collected from the scrubbers will be recycled to the No. 1 yellow cake
thickenar in the mill (ER, p. 3-19). Data presented in Table 9,13 of Reference 2 indicate that
about 1.2% of the annual yellowcake production mnay be expected to reach the wet fan scrubbers.
At a gross ore grade of 0,15% U;0; and a recovery rate of 94%, the znnual production of pure
yellowcake (U;05) would be about 363 MT. With a scrubbing efficiency of 99%, the annual yellow-
cake release would be about 115 kg of which about 104 kg would be U:05. The uranium-238 release
rate is then calculated to be about 0,029 Ci/yr. Releases of other isotopes would be about
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1.6 x 1077 Ci/yr of thorium-230 and 6.2 x 1075 Ci/yr each of racium-226 and lead-210. Releases
of radon gas from this source are negligible,

3.2.4,7 Tailings retention area

The tailings discharged from the counter-current decantation unit of the mill is a slurry
consistin? of 897 kg (1977 1b) of solids and 0.9 m* (237 gal) of liquid per ton of dry ore fed
to the mill., The tailings liquid contains residual acid from the leaching step and dissolved
solids placed in solution by the leaching and solvent extraction steps. The estimated com-
position of the vaste solution is given in Table. 3.1.

Table 3.1 Composition of liquid in plant tailings
slurry based on laboratory test work

Parameter Amount

Composition (g/liter)

v 024

v 0.0028
Na 4.90
NH 4 0.065
Ci 308
$04 82.2
Cu 1.62
Ca 0.48
Mg 4 06
Al 426
Mn 4 58
Zn .08
Mo 0.007
Organics 0.2
o 16-20

Radiochemical assay (pCi/liter)

Gross alpha emissions 2.5 X 108
Gross beta emissions 23 x 1P
Th230 1.3 X 100
Ra 226 2.3 % A0

PH 210 28 X 10°

*Measured in gallons per 1000 gai
Source. ER, p 3-12

Both the liquid and solid portions of the tailings will be a source of low-level radiation due
tc the aranium and daughter products left in the wastes, Approximately 6% of the original
uranium, 95% of the thorium, and 99,8% of the radium remain with the tailings. The radio-
active components of the waste show generally low solubility and remain mostly in the solids,
The applicant conducted assays of synthetic tailings generated under conditions expected to be
found in the mill and measured the thorium-230 and radium-226 contents at 1.5 x 10° pCi and
3.7 x 10 pCi per gram of solids (ER, p. 3-12). The actual concentrations found in the mill
tailings will depend on the actual grade of the ore fed to the mill. The soluble radioisotope
concentrations are listed in Table 3.1.

Because of the adverse radiological and chemical nature of uranium mill tailings, permanent
environmental isolation is required, The tailings management plan should prevent excessive
release of solids by wind erosion and of liquids by seepage, leakage, or overflow during
operation of the mill. Following the cessation of milling operations, the tailings management
plan should also provide for adequate stabilization of the tailings against long-term erosion
and minimize the ‘eaching of radioactive solids, the diffusion of radon-222 gas, and the
direct gamma radiation dose from the tailings. The tailings management plan proposed by the
applicant is discussed in the remainder of this section. The merits of the proposed impound-
ment and alternative methods are discussed in Sect. 10,
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The applicant proposes to build a six-cell impoundment system immediately to the west and south
of the proposed mill (Fig, 3.4), The design storage volume of this system is 15 yoars, Tre
applicant has also described how the impoundment might be expanded by the addition ot three
cells contiguous to the proposed six-cell system. These potential cells could be proposed if
ore supplies warrant operation of the mill beyond 15 years. The impoundment would be construc-
ted in a swale, a shallow natural basin, A cell would be constructed by excavating the bottom
of the swile and placing an embankment across the swale to form the downstream side of the cell.
Seepage «i11 be centrolled by stave-of-the-art synthetic liners placed over and overlain by
layers of packed silt-sand materials aveilable onsite (see Sect. 10.3.2 for description). No
seepage problems with this Tiner system are anticipated.

The embankments surrounding the cells will be constructed of compacted soil available on the
site, The embankments would vary in height from a meter or more near the ridges of the swale to
as much as 9 m (30 ft) for dikes at the lowest point in the swale, Overflow structures will be
provided for all dikes between the individual tailings cells, The overflow structures will
limit the pond elevation to 1.5 m (5 ft) below dike crest, allowing any excess liquids to spill
into the next completed cell for disposal by evaporation, On completion of fill operations in a
cell, the tailings slurry pipeline will be routed through the structure to the next cell, All
dikes would be 6 m (20 ft) thick at the crest (allowing for an access road on the dike) and
would have slopes no steeper than 3:1 (horizontal to vertical; Fig. 3.6). The final exterior
slopes on the perimeter of the impoundment will have a slope of 6:1 and will be covered with
excavated rock (Fig, 3.7). Because the dikes will not saturate during the brief period a given
cell is in operation, engineered embankments are not utilized.

Geotechnical studies performed fur the applicant indicate that the proposed slopes would with-
stand an earthquake with a magnitude of VI on the Modified Mercalli Scale, To prevent overflow
of the impoundment by flooding, interceptor ditches and retention ponds will direct drainage
around the impoundment.
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The proposed tatlings system features simultaneous construction, operation, closure, and reclama-
tion activities, The first two cells would be constructed before commencement of mill operation,
with tailings being initially deposited in the first cell, The second cell would act as a
downstream catchment area for any release of tailings material in the event of failure of the
first dike. As the “i11ing of the first cell nears completion and before any tailings materials
are pumped into the second cell, the third cell would be excavated and lined to maintain a
catchment area downstream of the active cells, After construction of the third cell, water and
slimes would be decanted from the first cell to the second cell to maintain the water balance
and to allow for the deposition of tailings slimes at the bottom of cell 2. After the first

cell is filled to its final grade, the taflings disposal pipeline would be moved to the second
cell. While the second cell is being filled, reclamation of the first cell would commence after
the tailings have dried. Except for a small channel, which would be maintained through the cover
of the first cell (and each subsequent cell) for placement of the tailings slurry pipeline, the
first cell would be completely reclaimed. (In the event of a rupture in the tailings pipeline.
the tailings would be contained.) This pattern of operation would continue until the last cell
is constructed. To increase the evaporatie capacity of the system and to allow for complete
fi1ling of the final cell, excess liquids ir *he last cell would be pumped back to the previous
(fifth§ cell, Closure and reclamation of thu 145t two cells would be completed as soon as the
tailings surface is sufficiently dry for movement of heavy equipment over the pile,

The staff has examined the water balance for the impoundment and has concluded that careful

water management will be necessary to allow operation of the impoundment on the proposed schedule.
The pond area required for evaporation (water balance) is estimated by the staff to be at least
33.2 ha (81 acres). The capacity requirements would be difficult to meet under the proposed

plan because the total surface area of most of the cells is less than estimated to be necessary.
The staff has concluded that the impoundment design or operational sequence will nave to be
modified to provide the necessary evaporative capacity.

Effluents from the proposed impoundment will consist of wind-blown particulates, and radon-222.
Ouring tailings cell fill operations, wind erosion of the tailings will be minimized by keeping
the entire tailings surface moist by regularly shifting the location of the siurry discharge
spigot. However, as the final layer of sands are deposited in a cell, the tailings discharge
line will be moved toward the downstream dike, allowing the upper end of the cell to dry out.
Additional drying will be necessary to allow operation of heavy equipment during reclamation of
the cell, The staff will require the use of crusting agents, water spray, or similar means to
minimize the erosion of the tailings by wind. If no successful mitigating measures are taken,
the annual average dry tailings pile dusting rate, on the basis of data presented in Appendix D,
would be about 1.8 x 107° g/m<-sec which is equivalent to about 2.2 MT/acre-yr. Corresponding
estimated radfoactivity release rates are 1.4 x 107“ Ci/acre-yr for U-238, 2.2 x 10! Ci/acre-yr
for Th-230, and 2.3 x 107? Ci/acre-yr for la-226 and Pb-210 (each).

As stated above, if liners are used the required pond evaporation area would be 33.2 ha (81
acres). Jsage of liners may also substantially increase the period of time necessary for drying
prior to cell reclamation. Oue to these uncertainties, the staff has conservatively assumed

(for purposes of radiological impact analysis) that each cel) would have an area of 40 ha (100
acresg and that the time interval for drying between the cessation of cell use and the initiation
of reclamation is approximately 5 years. Under these conditions, if each cell can store 2.5
years worth of tailings, there may be 2 cells drying out while a third is being filled. [f the
cell being filled is 50% beach, there could be a total of approximately 100 ha (250 acres) of
tailings areas available for dusting. The staff has assumed that control measures to be imple-
mented by the applicant will reduce dust emissions from non-operational cells by 80%. Under these
conditions total annual radicactive particulate releases are estimated to be 0.013 Ci of U-238,
0.20 Ci of Th-230, and 0.21 Ci of Ra-226 and Pb-210 (each),

Radon-222 gas is expected to be released in significant quantities from dry tailings areas.
Releases from saturated tailings, or tailings that are under water, are severely limited due to
the low diffusivity of radon gas in water. The staff assumes that two 4C-ha (100-acre) cells
may be drying prior to reclamation while a third cell is being filled. Radon releases from the
driest cell (8% moisture content), the other cell drying out prior to reclamation (15% moisture
content), and the beach area of the filling cell (50% beach, 37% moisture content) are estimated
to be 5550 Ci/yr, 2480 Ci/yr, and 30 Ci/yr, respectively (see Appendix F for details). The
total annual radon-222 release is estimated to be 8060 Ci/yr. Radon releases from underwater
tailings materials or reclaimed tailings cells are insignificant in comparison and have been
ignored.

i




3.2.4.8 Uranium concentrate transportation

n concentrate will be transported in 55-gal drums by truck because no rail trans-
zgﬁt:;?gzuiscgvgilable at the site, 83an1um shipment, about 2000 drums each year, will result
in an external radiation dose” to an individual of 2 mR/hr at any edge of the truckbed. Under
normal operating conditions, no significant release of radioactive particu!ates would occur.
However, release could occur during transportation accidents as discussed in Sect. 5.3.1.

3.2.4.9 Source terms

Sections 3.2.4.1 through 3.2.4.8 describe the nature and quantity of radioactive effluents
conservatively estimated to be generated by milling operations at the White Mesa Uramium Project.
Estimates employed in the above discussions were derived from project design parameters and data
; from similar mills.7” ™ The estimates reflect operation of the fully developed mill and

* tailings area. Initial releases from the tailings area will be lower than the estimated values

i for several years after startup. Therefore, the use of full-scale operation as the basis for

) estimates adds some additional conservatism to the analysis. Table 3,2 gives the design param-
eters used in estimates of radioactive release rates. The svurce terms for the milling opera-

: tions and areas are presented in Table 3.3.

B 3.3 [IUTERIM STABILIZATION, RECLAMATION AND DECOMMISSIONING

3.3.1 Interim stabilization of the tailings area

Interim etabilisation is defined as measures to prevent the dispersion of tailings particles by

wind and water outside the immediate tailings retention area. Such measures will be requirkd at .
z the White Me~a mill during the 15 years of operation (for in-use and drying cells) and the
: years requ.red to dry the final tailings cell after operation (see Section 10.2) prior to

reclamation.

As a license condition, the staff will require that the applicant immediately implement an

interim stabilization program which minimizes dispersal (via afrborne particulates) of blowing ,
| tailings to the maximum extent achievable. The effectiveness of this control measure shall be
checked at least weekly by means of a documented site inspection.

3.3.2 Reclamation of the mill tailings area

In accordance with the Utah Mined Land Reclamation Act of 1975 and the requirements of the HRC,
: the applicant has prepared a stabilization plan for the tailings area. The goal of the appli- -
. cant's plan is to meet the performance objectives for tailings management (Sect. 10.3.1). :

The proposed reclamation program calls for a 0.6-m (2.0-ft) layer of compacted Mancos Shale and

a 3=m (1n-ft) layer of silt-sand material over the tailings area. The proposed cover is con-

i sidered sufficient to reduce the radon flux to twice backgrouna and the gamma radiation to i
; background levels {see Appendices F and G). ]

The cover would also he graded and sloped at a grade of 2% or less to prevent impoundment of
surface runoff, A laver of topsoil 0.23 m (0.75 ft) thick will be placed over the cover. The
, area would be fertilized and revegetated with a suitable mivtuve of grasses, forbs, and shrubs.
Grasses and shrubs whose root structures would penetrate the cover w.ll not be rianted. The
approximate volumes of material required would be 4,498,400 m® (5,883,700 ;") of the silt-sand
soil and 461,700 m? (603,900 yi®) of topsoil. Staged construction, operation, and reclamation
will minimize stockpiling and handling requirements.

The reclamation plans have been developed from recommendations from the U.S. Department of

Agriculture (USDA) Soil Conservation Service and Forest Service (CR, Sect. 9.4). These plans
are a\sgai?)accordanue with the requlations of the State of Utah Division of 0il, Gas, and :
iHndng, °%,*° ”

, The project site will be revegetated to return it to the original uses of grazing and wildlife
habitation. The soils are relatively uniform and adequate for these reclamation procedures (ER, :
Sec* 9.1.1). The reclamation schedule for the project site is depicted in Fig. 3.8, The ;
tar1ings cells will be reclaimed sequentially as each cell is filled, beginning after about the |
5 40th month of operation and every 30 months thereafter until termination of project operations.
A Mancos Shale cap (0.6 m (2 ft)i and on-site clayey-silt soil [3m (10 ft)] will be placed over
tha dried tailings. Except for the rock-lined drainage ditches, rock-filled slopes along the
: edges of the soil-covered tailings cells, and the rock-filled southernmost dike of cell 6, about :
23 em (9 in.) of topsoil will be placed on the surface of all disturbed areas and seeded with a :
mixture of grasses, forbs, and shrubs (Table 3.4). Any excess rock will be disposed of at the
111-ha (274-acre) borrow area prior to its reclamation.




Table 3.2 Principal parameter values used in the
radiological assessment of the White Mesa Uranium Project

I,

PAPRSRERY e T e L AR G pl Value(])
. General Data

Average are grade, % U304 0.15

Ure concentration, pCi/g U-238 and daughters 423

Ore processing rate, MT/d 1800

vays/yr operational 340

Blanding Ore Crusher

Ore processing rate, MT/d 1800
Fraction released as particulates g g
Fraction of radon released 0.1
Dust/ore concentration ratio .

[[I. Ore Storage Piles(z)
Actual area. acres (3
Effective dusting area, acres 2:3 5
Annual average dust loss rate, g/m“-sec 18 X 10
Oust/ore concentratration ratio &5

I¥. Secondary Crusher
Ore processing rate, MT/d 1800
Fraction released as particulates T ox e
Fraction of radon released 0.2
Dust/ore concentration ratio 2.5
V. Yellowcake Orying and Packaging
Fraction U to yellowcake 0,94
Fraction Th to yellowcake 0.05
Fraction Ra and Pb to yellowcake 0.002
Annual U404 production, MT 863
Annual yel?owcake production, MT 959
Fraction of yellowcake to scrubber 0.012
Scrubber release fraction 0.0} ]
Vi. Tailings !muoundment System(2‘3)

Fraction U te tailings 0.06
Fractior Th to tailings 0.95
F ‘action Ra and Pb to tailings 0.998
Aes, acres per cell 100
Dving time prior to reclamation, yrs 5
Area subject to dusting, acres 250 . ;
Annual average dust loss rate, g/m’-sec 1.8 x 1078 '
Dust/tails concentration ratio 2.5 g

Notes: 1) Parameter values presented here are those selected by the staff ;

for use in its radiological impact assessment of the White Mesa Uranium
Project. They represent conservative selections from ranges of poten-
tial values in instances where insufficient data has been available to
be more specific.

2) Appendix F provides additional information rega~ding the calculation
of raden releases.

3) Effective dusting area is 90 acres; 20% of two 100-acre cells drying
prior to reclamation and 50% of a 100-acre operational cell.
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The applicant's selection of seeds is representative of the vegetation on the site prior to
construction and will suffice in reclaiming the site to the preconstruction land condition. The
staged reclamation plan will permit optimizing the seed mixture for a maintenance-free vegetative
cover wnich will maximize soil stability. In the long-term native vegetation is expected to
return to the area. The seed should be obtained from those areas that have soil characteristics
ani climate similar to the project site.??

The mixture of seed will be planted in November with a rangeland drill. Because soil nitrogen

is low (ER, Sect. 2.10.1), it may be necessary to apply an appropriate fertilizer prior to
seeding. The applicant claims that the topsoil will contain sufficient debris so that mulching
will not be required. However, by the time reclamation begins, much of the debris will be
decomposed. Mulches increase infiltration and reduce erosion and evaporation, thereby encour-
aging seed germination and plant growth. Therefore, it may be necessary to crimp mulch into the
soll of all disturbed areas prior to seeding. Revegetated areas will be monitored (Sect. 6.2.2).

The staff notes that the information developed in the Generic Environmental [mpact Statement on
uranium milling being written hy NRC could be used to modify or change the procedures proposed
herein. The generic statement will contain the results of ongoing research to assess the envi-
ronmental impacts of uranium mill tailings ponds and piles, and will suggest means for mitigating
any adverse impacts. The current NRC licensing action regarding the White Mesa mill will be
subject to revisions based on the conclusions of the Final Generic Environmental [mpact State-
ment on uranfum milling operations and any related rule making,

The applicant will be required to make financial surety arrangements to cover the costs of
reclaiming the tailings disposal area and of decommissioning the mill,

At the time of termination of the operating license, the NRC will require that the land on which
the tailings are stored be subject to the following specific restrictions:

The holder of the possessory interest will not permit the exposure and release of tailings
material to the surrounding area.

. The holder of the possessory interest will prohibit erection of any structures for occupancy
by man or animals.

. Subdivision of the covered surface will be prohibited,

. No private roads, trails, or rights-of-way mc. be established across the covered surface.

Near the end of the useful life of this project and prior to the termination of the license the
NRC will require a detailed decommissioning plan for the White Mesa mill, which will contain
plans for decontamination, dismantling, and removing or burying all buildings, machinery,
process vessels, and other structures and cleanup regrading and revegetation of the site. This
detailed plan will include data from radiation surveys taken at the site and plans for any
mitigating measures that may be required as a result of these surveys and NRC inspections,
Before release of the premises or removal of the buildings and foundations, the licensee must
demonstrate that levels of radioactive contamination are within limits prescribed by NRC ana the
then-current requlations. Depending on the circumstances, the NRC may require that the appli-
cant submit an Environmental Report on decommissioning operations prior to termination of the
license.
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4. ENVIRONMENTAL [MPACTS

4.1 AIR QUALITY
4.7.1 Construction

The major nonradiological air pollutants associated with construction of the mill facility will
be gaseous enissions from internal combustion engines and fugitive dust generated from moving
vehicles and wind erosion, In general, these emissions will not produce significant impacts to
alr quality,

The maximum expected emission rate for any of the major pollutants (NO,, SC,, €0, and hydro-
carbons) from each piece of construction equipment is less than 0.2 g/sec.' Using conservative
«/Q (sec/m?) values (Appendix H, Table H.1), the staff calculated the annual atmospheric con-
centration of each pollutant per vehicle to be less than 1 ,g/m? at the property boundary in the
direction of the prevailing wind.

Fugitive dust associated with construction of the facility will average about 0.4 to 0.7 MT/ha
(1 to 2 tons/acre) per month.? Dased on a total of about 200 ha (485 acres) disturbed at any
one time (Sect. 4.2.1), about 170 to 340 g/sec of particulates will be emitted. Annua)l average
atmospheric concentrations of particulates were calculated by the staff using the x/Q values
(Appendix H, Table H.1) for the 16 compass directions at a distance of 2.4 km (1.5 miles). The
average of these 16 concentrations indicate that particulate loading due to construction will
range from 37 to 74 .g/m?, therebv occasionally violating the air quality standards (Table 4.1).
However, these are conservative calculations because the /() values assume a point source; the
construction activities actualiy will be widespread, creating many scattered diffuse sources.
Furthermore, the larger dust particles would deposit rapidly, another condition not accounted
for in the calculation. Although dust could cause occasional localized degradation of air
quality at the site, the duration will be only during the one-year construction phase. To
minimize fugitive dust, the applicant will frequently water exposed areas and heavily traveled
areas, and all vehicles will be operated at a reduced speed’

4.1.2 Operation

Air quality during operation of the facility could be affected by atmospheric releases princi-
pally from the building and processing boiler, yellow cake and vanadium dryers, tailings dis-
posal system, and ore stockpiles. The applicant's consultant's estimates of emissions from each
primary source and their release heights are listed n iaple 4.2. The staff estimates (Sect. 3)
are somewhat different, but the conclusions drawn (below) remain the same. In addition,
insignificant quantities will be released from other sources includina the coal stockpiles, ore
transport systems, and acid leach system. Atmospheric dispersion coefficients (x/Q) for each
release height are listed in Appendix M, Tables H.1 through H.4. Assuming all processes are
operating simultaneously, annual atmospheric concentrations of particulates, $0,, and NO_ at

the property boundary in the direction of the prevailing wind were calculated by the staff to
be approximately 13, 9, and 4 .g/m® respectively. These concentrations are well below appli-
cable Federal and State air quality standards (Table 4.1). For reasons stated earlier, the
particulate concentrations are quite conservative. The applicant calculated the atmospheric
concentrations of the major pollutants using the CRSTER program, a program used by the U.S.
Environmental Protection Agency." Calculations were for five distances: 2, 4, 6, 8, and 10 km
(3.2, 6.4, 9.7, 12.9, and 16.1 miles). Concentrations were the largest at the 2-km (3.2-mile)
distance and are as follows: particulates, annual average = 0.26 ug/m?, 24-ur average =

3.7 ug/m?; S0,, annual average = 1,1 ug/m?, 24-hr average = 15.4 .g/m?, 3-hr average =

66.6 ug/m?; Nbx. annual average = 0.51 ug/m°,

Although operation of the mill facility should not have any significant impact on air quality,
Utah's Air Conservation Regulations® require that air pollution contro)l equipment and processes
be selected and operated to provide the highest efficiencies and the lowest discharge rates
that are reasonable and practical. While the degree of control is subject to approval by the
State Air Conservation Committee, the control must be a minimum of 85%¢. Utah regulations also
restrict the sulfur content of coal and oil, used as fuels, to nu greater than 1.0 and 1.5%
respectively.

a-)

PP R TRy, I ST SN 0 o M LAY oW






L A e S——— | .

T AT T .y

meiake s e o

r
:

4-3

Regulations promulgated by the U.S. Environmental Protection Agency® require any major source of
air pollutants to comply with the Prevention of Significant Deterioration (PSD) regulations,

The White Mesa Uranium Project is currently being evaluated by the appropriate regulatory authori-
ties to ascertain if the project is defined as a major source, If the project is deemed to be a
major source, then the applicant will be required to file for the appropriate PSD permit and to
comply with all regulations therein, Initial indications are that the atmospheric concentrations
of pollutants associated with mill operation will be well within the PSD allowable increments.

4.2 LAND USE
4.2.1 Land resources
4,2.1,1 Nonagricultural

The proposed White Mesa Uranium Project is not expected to alter the basic pattern of land
ownership in the area (Table 2,15). Area land uses will change, however, as a result of the
proposed mill, About 600 ha (1480 acres) are owned by Energy Fuels Nuclear, Inc.; roughly

358 ha (885 acres) will be directly used during operations ?Sect. 2,5.1) for milling, ore buying,
and tailings disposal. Increased residential and commercial land use is expected in neighboring
communities to serve mill-produced population growth (Sects. 4.8.1 and 4.8,2). The volume of
traffic using the highways in this area is also expected to grow substantially (Sect, 4.8.5),

and mineral extraction 15 expected to increase in the project arsa in response to the mill's
demand for yranium ore (Sect. 4.8,1.2).

4.2.1.2 Agricultural

Construction and operation of the facility will disturb about 20 ha (50 acres) directly (Table
4.3). In addition, the tailings will cover a total of about 180 ha (450 acres), and 155 ha

(385 acres) will be used for stockpile and borrow areas, Because the tailings disposal system
will be constructed as six separate cells, with a full cell being reclaimed as a new cell is
opened, a total maximum surface area of about 100 ha (245 acres) will be disturbed at any one
time by the tailings system, Also, a maximun of about 30 ha (80 acres) of borrow area will be
exposed at any given time. Therefore, total land area disturbed at any one time by construction
and operation of the mill facilities will be about 200 ha (485 acres). However, until all
operations have terminated, at least 365 ha (900 acres) will be unavailable for grazing. Based
on the capacity of the tailings cells, the mill has a potential to operate 15 years. The dura-
tion of the impact will be somewhat longer than this depending on the time required for construc.
tion, the length of time between disturbance and reclamation, and the length of time it takes for
a suitable vegetative cover to become established on each reclaimed area. Therefore, a realistic
estimate of the amount of time the land will be disturbed is about 20 years.

Upon termination of the mill operations, all remaining disturbed areas will be reclaimed to
ultimately restore the land to its original grazing use (Sect. 3.3.2). Loss of nearly 365 ha
(900 acres) of grazing land each year the land i; disturbed represents less than 0.1% of the
private rangeland in San Juan County (Table 2,16). With successful reclamation (Sect.3.3.2),
this land could be returned to its original grazing capacity.

4.2.2 Historical and archaeological resources

The project will have no effect on any xnown historical resources; however, as discussed in
Section 2.5,2.1, a historical survey remains to be conducted.

As discussed in Sect, 2.5.2.3, both surface ond subsurface archeological surveys have been
conducted on the site since the f211 of 1977, While additional field work will be required to
determine the significance of all identified archeological sites, the NRC, after consultation
with the Utah State Historic Preservation Officer (SHPO), has determined that, based on the
results of subsurface testing, this area of White Mesa contains numerous sites which are likely
to yield information important in the prehistory of the region, and therefore appear to be
eligible for nomination tc the Hational Re;ister of Historic Places (National Register). An
opinion concerning the eligibility of the nronerties wiil be requested from the Secretary of the
Interfor, It is anticipated that an affirmative response will be received and that the NRC

will enter into a Memorandum of Agreement under 36 CFR Part 800, Procedures for the Protection
of Historic and Cultural Properties. As a National Register eligible site, each of the signifi-
cant archaeological sites would be evaluated against the criteria for "adverse effect" and "no
adverse effect” in 36 CFR Part 800, and the Advisory Council on Historic Preservation (Advisory
Council) guidelines.




Tahie 4.3 Land disturbed by construction and
operation of the White Mesa Uranium Project

Area 'o be disturbed

Area L - S

ha acres

Milt" 20 50
Tailings cell 1 43 106
Taings cell 2 31 77
Taings cell 3 25 63
Tailings cell 4 25 61
Tailings cell n 76
Tailings cell 6 28 68
Tapsoil stackpiles 8 20
Overburden stockpile 30 7%
Rock stockpile 6 15
Borrow area” i 274

Totat 358 885
actudes 6 ha (16 acres) occupied by an ore buyitig
station
BA maximum of 32 ha (B0 acres) exposed at any

green time.

Sou  qergy Fuels Nuctear, Inc.. “"Source Mate
tal | Application, White Mesa Uraniom Mill,
Blang,: o, . wh,"” Energy Fuels Nuclear Ing. Deover,
Sept. 26, 1978

Federal statutes, requlations, and administrative guidelines contemplate that mitigating
measures be taken to protect historic and prehistoric cultural resources either through pro-
grammed avoidance of sites or through excavation by professionally qualified archaeologists.
These measures are imposed not only in all cases where Federal lands are involved, but also in
the case of firms using funds backed by Federal guarantees or where an activity requires a
Federal license. As a Federal licensing authority, NRC will require appropriate mitigating
measures such as:

1 that each significant archaeological site which is not to be disturbed by facility
a Memorandum of Agreement prepared under 36 CFR 800,

as that adverse effects (by facility construction or operation) to each significant
archaeological site be mitigated in accordance with the provisions of the Memorandum of
Agreement ; and

3. that a professional archaeologist be present during land disturbance and that in the
event any unanticipated archaeological sites or artifacts are located during site prepara-
tion or mill operation, all construction or operation activities in the area of the find
cease, and further action be taken in accordance with the Memorandum of Agreement.

Because of the potential importance of the archaeological sites on the project area to the
understanding of the prehistory of the White Mesa region, the NRC will request the comments of
the Advisory Council and take mitigatory action as appropriate. Since the measures that will be
taken by MRC will be determined after further consultation with others (SHPO, Secratary of the
Interior, and the Advisory Council), a precise statement of impacts is not possible at this time,

4.3.1 Surface waters

The construction and operation of the uranium mil1] should have minimal impact on the surface
waters of the project site and vicinity. During construction of the mill, the ground surface
will be disturbed by grading, excavation, road access, spoil and topsoil storage, and other
construction-related activities. The soils of the project vicinity are normally subject to
erosion due to lack of consolidation and poor vegetative cover (Sects. 2.8 and 2,9.1). During

construction or operation be fenced, buried or otherwise protected in a manner agreed to in
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pertiods of flow in local intermittent streams, thts natural erosion is reflected in values of
total suspended solids which reach levels of >1500 mg/1iter (Table 2.22).

Sediment carrying runoff that can enter local streams will originate primarily from the
steep sides of the temporary overburden stockpiles, Table 4.4 lists the effects of Phase 1
construction (mill facilities and the first two retention cells). The net change in tons of

sediment transferred to local streams is about -2500 MT (-2800 tons), or a reduction in total
sediment transfer,

Table 4.4 Effacts of Phase | construction

ettt e g s i i e LAt b i foriias b st i et i i

Yeatly sediment

Asea production to local Yearly net change Yearly change
b ha acres US| LI MT/ha tons ‘acre MT tons
MT/ha tans/acre

Bortow area 12 30 0 0 22 ~10 -270 -300
Topsail stockpile siopes 04 | 1120 6500 1098 =480 440 490
Ovarhueden stockpile slopes 2 8 120 500 1098 +490 2220 2450
Tapsail central stackpile 38 93 (4] 0 -22 -10 -84 -93
Overburden central stockpile 28 70 0 0 ~22 -10 630 -700
Tathngs cell 1 43 106 0 0 22 -10 - 960 -1060
Tailings cell 2 3 77 0 0 22 10 - 700 -770
Mill site drainage 113 280 0 0 22 -10 2540 2800

Net 2520 -2783

Source: Dames and Moore, “Responses to Comments Telecopied from NRC to Energy Fuels Nuclear, 26 September
1978,"" Denver, Oct. 4, 1978

There will be no discharge of mill effluents to local surface waters, [n addition, sanitary
wastes generated by mill operation will be retained in a sanitary drainage field (Sect. 3.2.3.2)
and should not affect surface water quality.

The construction and operation of the proposed uranium mill should not affect local surface
waters to any significant extent,

4.3.2 Groundwater

4.3,2.1 MWater usage

The applicant has obtained a permit to utilize 5.9 x 10° m? (480 acre-ft) of water per year,
which wi11 be withdrawn from the Navajo sandstone aquifer. A1l other wells within 8 km (5 miles)
produce from other formations. This usage wili have no effect on other users.

4.3.2.2 Potentiel degradation of groundwater

The mill will discharge about 1.12 m*/min (310 gpm) of liquid to the proposed tailings impound-
ment (Fi?. 3.4). The chemical and radiological composition of this waste liquid is given in
Table 3.1.

The applicant has proposed to 1ine the impoundment with a multicomponent liner (of synthetic and
onsite clayey-silt materials) to essentially eliminate seepage into the underlying Dakota
formation; therefore, the possibility of groundwater degradation caused by seepage of tailings
liquids is considered to be remote, After reclamation, when deterioration of the )iner may have
occurred, the staff expects essentially no seepa?e into the Dakota formation because of the high
net evaporation rate in the area, Preoperational and operational monitoring of the groundwater

s required (Sect. 6.3), and mitigating measures will be taken if unexpected groundwater con-
tamination is observed,
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4.4 MINERAL RESOURCES

Only uranium, vanadium, and copper are present in sufficient quantities to warrant processing,
At present copper extraction is uneconomic. [f this copper, or any other mineral in the aore,
becomes more valuable in the future, the overburden could be removed from the tailings and these
minerals extracted; therefore, this project is not expected to have any impact on the avail-
ability of other minerals,

4.5 SOILS

Construction of the mill and tailings disposal system will disturb about 360 ha (885 acres)
(Table 4.3). The top 23 cm (9 in.) of soil, removed from the mill site, tailings cells, and
borrow area, will be stockpiled at two locations totaling 7.9 ha (19.5 acres) (Fig. 3.4). The
remaining overburden and rock will be stockpiled at two areas, totaling 30 ha (75 acres) and

6 ha (15 acres) respectively. Removal of topsoil will disrupt existing physical, chemical, and
biotic sofl processes. Although topsoil will be replaced upon termination of the project
operations, a temporary decrease in natural soil productivity is probable.”

Removal of topsoil and natural vegetation on the site will accelerate wind and water erosion.
Generally, the duration of these impacts will be only during the construction phase, which is
expected to take one year. To minimize fugitive dust resulting from construction activity, the
applicant will frequently water exposed areas and heavily traveled areas, and all vehicles will
be operated at a reduced speed,’ The tailinas impoundment will be constructed as six separate
ceils {(Fig. 3.4), only tnree ot which will be active at any given time. As the first cell is
filled and reclaimed, the fourth cell will be constructed. This construction sequence will
result in a minimum disturbance of land at any given time. The material excavated from one cell
can be hauled directly to a filled cell and placed over the tailings as part of the required
gover, thus reducing handling of materials.

A1l mill facilities will be located upstream of the tailings cells. Tailings cells 1 and 2,
which will be constructed simultaneously with the mill facilities, provide dikes that will cap-
ture runoff, Although sediment transfer will be increased within the site, the location of the
mill facilities and tailings cells should minimize sediment transfer from the site, as discussed
in Section 4.3.1. To minimize erosion, the overburden and topsoil stockpiles will be stabilized
by seeding with cereal rye and yellow sweet clover.” Sunflowers, Russian thistle, and other
annual plants will also become established and will aid in preventing erosion of the stockpiles.

Impacts to soils during operation of the mill include wind and water erosion. Soil over much

of the site will be stabilized by gravel and the presence of structures. The topography of the
site concentrates some of the surface water at two points directly north of the proposed mill
(Fig. 3.4). Ouring operations, two retention ponds will be constructed in this area to collect
surface runoff from the drainage above this point (25 ha (62 acres) above the mill site and that
from the mill sitc ftself); and the discharge from these ponds will be directed to the east away
from the tailings cells. Also, drainage ditches will be constructed along the east and portions
of the west boundaries of the tailings cells. Rock from excavation of the tailings cells will be
placed as riprap in the drianage channels to help prevent severe erosion. Rock will also be
placed aleng the dikes of the retention ponds and at the southern dike of cell 6.

Upon termination of the mill operations, all remaining disturbed areas will be reclaimed to
restore the land to preconstruction land uses (Sect. 3.2.2). Reclamation laws require successful
establishment of a soil medium that is capable of sustaining vegetation without irrigation or
continufng soil amendments. Assuming reclamation efforts will be successful, long-term impacts
to the soil are not expected to be significant.

4.6 BIUTA
4.6.1 Terrestrial

The primary ecological impact of construction and operation of the mill and tailings disposal
system will result from the loss of habitat. However, the majority (85%) of the vegetation

that will be removed has been previously disturbed to varying degrees by either chaining,
plowing, or reseeding (Figs. 2,10 and 3.4; Tables 2.26 and 4,.5), Winter deer use of the project
vicinity, primarily pinyon-juniper-sagebrush habitats, is among the heaviest in southeastern
Utah,® However, because similar rangeland is very common throu?hout the region (Sect. 2.5), it
is expected that loss of this relatively small parcel of land (less than 0.1% of the private
ro?qo}and in San Juan County) should not significantly reduce the amount of habitat for these
animals.
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Table 4.5 Community types and approcimate
expanse to be disturbed by construction and
operation of the Whits Mesa mill

Area to be
Camnmunity type ~_4(‘"““"‘"’d Sl

ha acres
Pinyan- juniper woodland 4 10
Big sagabiush 49 120
Hesseded geassland | 53 130
Reseeded grassiand t 81 200
Tamar sk galix 1 2
Controliad big sagebr ush 162 400
Distur bed” ] 28

*\nciudes ore buying station

Land clearing, operation of heavy equipment, and other construction activities wi\lldestroy
sma!l animals that move too slowly to escape or that retreat to burrows for protection, Other
animals will be displaced and may be lost because of predation or increased competition for
food, territory, and other habitat requirements. Although many of these species are important
members of the food chain, their destruction would not be a significant impact because these
animals comprise a very small percentage of the total regional populations. Habitat that w1}1
be disturbed as a result of construction and operation of the mill represents less than 0.05% of
similar habitat in the county.

Suspended particulate matter will be emitted into the air by construction activities (Sect, 4.1).
These particulates will eventually be deposited in part on the surrounding vegetation thereby
reducing plantvigor or causing the plants to be less palatable to consumers. Although the
magnitude of these potential impacts is not known, it is expected to be negligibie. No signif-
icant deleterious effects have been demonstrated at other construction projects of similar or
greater magnitude. Furthermore, if any impacts do occur from fugitive dust and/or gaseous
emissions, they should be minor and short term.

Few data are available to demonstrate the effects of noise on wildlife, and much of what is
ava1lable,]acks specific information concerning noise intensity, frequency, and duration of
exposure.'“ Probably, the noisiest period of construction will be during the excavation of the
tailings cells., The applicant estimates the average sound level during the excavation

phase to be about 66 dB(A) at 300 m (1000 ft) from the certer of activity. Such noise is not
expected to sericusly affect the area wildlife. The noise initially may cause migration by some
wildlife away from the inmediate site vicinity, but those that remain or return will generally
become habituated to construction ncises and activities.!®

To balance yearly water inputs with yearly net evaporation, *he tailings cell design will require
a surface area of about 28 ha (70 acres) of tailings water.'! These Tiquids will be unsuitable
for use by wildlife due to radionuclides and other contaminants. However, the fencing around

the tailings impoundment will exclude large animals and the acidic nature of the pond (pH of
about 1.8.to 2.0) will make it unsuitable for most aquatic organisms and subsequently an
unattractive feeding place for waterfowl. However, a few waterfowl or other birds may r<st on
the impoundment for a short time during migration. Following termination of the mill cperations,
the tailings disposal area would remain fenced until released from its status as a restricted
area and will not be used for any purpose other than tailings stabilization and reclamation.

Increased human population associated with construction and operation of the mill will adversely
affect most wildlife in the area. Greater human populaticn will cause an expansion of munici-
palities for commercial, residential, and recreational purposes. Although some species may
benefit from large human populations, most of the larger mammals and predators will abandon
habitats in close proximity to intense human activity. Additional stress will be placed on the
terrestrial biota as a result of groater hunting pressure (both legally and illegally) and
destruction of habitat by off-road recreational vehicles. Increased wildlife losses are
expected to occur as a result of greater vehicular travel on highways.

P
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None of the proposed endangered plant species'? that have documented distributions in 5an Juan 1
County'? are expected to occur on the facility site or immediate vicinity. Although the

endangered'* American peregrine falcon (Fuleo peregrinue matwm) and bald eagle (Haliaeetue
Leusonephalue) range in the vicinity of the site, ack of suitable habitat indicates a low

probability of these species utilizing the project site for feeding or nesting. The black-

footed ferret (Mustela nigrigea), which once ranged in the vicinity of the site, has not been ]
sighted in Utah since 1952,'% and the Utah Division of Wildlife Resources feels that the |
presence of this species is highly unlikely (ER, Sect. 2.8.2.2). Therefore, construction and

operation of the proposed mill is not expected to impact any endangered species. ;

4.6.2 Aquatic

The operation of the uranium mill will not entail direct discharge into any surface waters. As
‘he construction and operation of the proposed uranium mill should not affect local surface
waters to any significant extent, the staff does not predict any adverse impacts on aquatic
Liota.

4.7 RADIOLOGICAL IMPACTS
4.7.1 Introduction

The primary sources of radiological impact to the environment in the vicinity of the proposed
White Mesa Uranium Project are naturally occurring cosmic and terrestrial radiation, and naturally
occurring radon-222. The average whole-body dose rate to the population in the site vicinity,
including doses from natural background radiation and diagnostic medical procedures, is estimated
to be about 236 mrem/yr (see Section 2.10).

This section describes the results of the staff's analysis of the mill-contributed incremental
radiological impacts to the environment and the population in the vicinity of the White Mesa mill
site. This analysis is primarily based on the estimated annual releases of radioactive materials
given in Table 3.3 and the models, data, and assumptions discussed in Appendix 0. Detailed
analyses of the radiolcgical impacts of mill operations to nearby individuals and the entire
population within 50 miles have been performed. All potential exposure pathways 1ikely to result
in significant fractions of the mill's total radiological impact have been included (see

Figure 4,1). Consideration has also been given to the occupational exposure received by mill
employees, and radiation exposure of biota other than man.

4,7.2 Exposure pathways

Potential environmental exposure pathways by which people could be exposed to radiocactive mill
effluents are presented schematically in Fig. 4.1, Estimates of dose commitments to man have
been based an the proposed p'ant design, and actua) characteristics of the site environs, The
statf's analysis has included considerations of radioactive particulate and gaseous releases to
the atmosphere,

There will be no planned or routine releases of radioactive waste materials directly into
surface waters. While there is a possibility of some seepage of radioactive 1iquids from the \
tailings impoundments into the groundwater system, this possibility is considered remote and no ]
significant contribution to dose via liquid pathways is expected. Furthermore, the applicant
will be required to perform enyiromnmental and other monitoring programs to provide early
detection of any seepage that might occur and to take appropriate mitigating measures.

Environmental exposure pathways of concern for airborne effluents from the White Mesa mill

include inhalation of radicactive materials in the air, external exposure to radioactive materials
in the air or deposited on ground surfaces, and ingestion of contaminated food products (vegeta-
bles and meat).
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4.7.3 Radiation dose commitments to individuals

The nearest known resident lives approximately 4.5 km (2.8 mi) NNE of the proposed location of
the mi11 building (ER, Plate 2.2-1). A mobile home about 3.2 km (2.0 mi) north of the mill was
occupied until recently but has since been moved. The nearest residence in the direction of the
prevailing winds is located sbout 6.4 km (4.0 mi) to the south., Nearby population groups include
the community of White Mesa, about 8.0 km (5.0 mi) to the SW with a population of about 300,

and the citg of Blanding, 9.6 km (6.0 mi) to the NNE with a population of about 3300 (ER,

Plate 2,2-1).

The nearest potential residence locations are along the northern border of the site, about 1.9 km
(1.2 mi) from the mi11 building. Substantial tracts of privately held acreage exist in this
area. A1)l other lands abutting the mill site to the east, south, and west are the property of
Energy Fuels Nuclear, Inc, or the U.S. Bureau of f.and Managemeni, The area immediately to the
north of the mill site,although suitable for residential structures, presently is believed to be
used on1¥ for the grazing of meat animals (beef). It is assumed that meat animals could be
?razed along the northern site boundary and eaten by the nearest actual residents. The calcu-
ated ingestion doses for consumption of beef grazed at this location are comparable to those
calculated for other locations around the site at which grazing could be expected to occur,

Table 4.6 presents a summary of the individual dose commitments calculated for the nearest actual
residence, the nearest actual residence in the prevailing wind direction, and the nearest poten-
tial residence. At each of these three locations it is assumed that individuals ingest meat
grown at the location of the nearest potential residence, along the northern site boundary,

Table 4.6 also presents the inhalation and external doses calculated for the community of White
Mesa and the city of Blanding.

4.7,4 Radiation dose commitments to populations

The annual doses to the population estimated to exist within 80 km (50 mi) of the site in the
year 2000 are presented in Table 4.7 along with estimated annual doses to the same population
from natural background radiation sources. Population dose commitments resulting from the opera-
tion of the White Mesa uranium mill represent less tnan 1% of the doses from natural backgrouvd
SOUrces,

4,7.¢ Evaluation of radiological impacts on the public

A1l radiation doses calculated to result to the surrounding population from uranium milling opera-
tions it the White Mesa site are small fractions of those arising from naturaliy occurring
bazxground radiation (see Table 4.7). They are also small when compared to the average medical
end dental X-ray exposures currently being received by the public for diagnostic purposes.

Caiculated annual individual dose commitments are only small fractions of present NRC 1imits for
radiation exposure in unrestricted areas, as specified in 10 CFR Part 20 "Standards for Protec-
tection Against Radiation." Dose commitments to actual receptors are also well below limits
specified in the EPA's 'Radiation Protection Standards for Normal Operations of the Uranium Fuel
Cycle" (40 CFR Part 190), which is to become effective for uranium milling operations in

December 1930, Table 4.8 provides a comparison of maximum calculated annual dose commitments
with the radiation exposure limits of 10 CFR 20 and 40 CFR 190.

As indicated in Table 4.8, radiation dose commitments to the bor of an individual living at the
nearest notential residence could exceed the 25 mrem/yr EPA Timi. by about 20%. The staff has
also determined that bone doses from the ingestion of meat from animais grazed to the south of
the present site would be in excess of 40 CFR 190 1imits; however, the applicant is currently
negotiating to obtain this land and would be able to restrict access by grazing cattle’ Meat
and/or vegetable ingestion doses could exceed 40 CFR 190 1imits at locations to the east if
dusting of tailings sands is not controlled adequately. Therefore, the staff would require the
applicant to:

1) implement the environmental monitoring pragram outlined in Table 6.2;

2) perform and document an annual land use survey to determine changes in land use,
e.g., for grazing, residence, and well locations; and

3) implement an interim stabilization program for all exposed tailings areas to
minimize ‘n: blowing of tailings, The program would include a weekly, documented
inspection to assess the effectiveness of the control methods being used.
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Table 4.6 Annual dose commitments to individuais from radioactive
releases due to operation of the White Mesa Uranium Mill
Annual dose commitment, mrem
Exposure Bronchial
Location Pathway Total Body Bone Lung Epithelfumd
Nearest residence,  Inhalation 3,941072 1.0 8,9x107! 1,9x10!
4,5 km (2,8 mi) NNE  External from cloud 1,2x107! 1.2x107! 1.8x10°} R
External from ground 8,7x10”! .00 875101 -
Vegetable Ingestion 3.4x107! 4.0 3.4x107! e
Meat Ingestion 1.0 1.0x10} 1.0 " .
Total 2.4 B 3.2 T.9x107
Nearest residence in Inhalation 1.3x1072 3.4x10°}  6.5x107! 2.5x10!
prevailing wind External from cloud 2.2xi07! 2.2x107} 2.2x10”! —
direction, 6.4 km External from grounc 2.4x107! 2.4x107! 2.4x107} —
(4.0 mi) S Vegetable ingestion 9.4x1072 1.1 9.4x1077 e
Meat ingestion {0l 1.0x10! 1823 i —
Total 1.6 T 2x107 X Z.5x10°7
Mearest potential Inhalation 1.3x107! 3.5 - o A 7.8x10!
residence, 1.9 km External from cloud 2,0x107! 2.0x10°¢ 2.0x107! —_
(1.2 mi) N External from ground 3.2 3.2 3.2 -
Vegetable ingestion 1.3 1.5x10% 13 o
Meat ingestion J 4 ¢ AR 1.0x10} 1.0 e
; Total 5.8 3.2x107 9.8 7.8x10"
3
Community of Inhalation 2.3x1072 6.0x1071 6.0x107! 2.0v1n!
] White Mesa, 8.0 km External from cloud 1.9x107} I.9x107} (.9x107! -
i (5.0 mi) SW Extarnal from ground A4.6x107! 4.6x107! +.6x10-) —
Total 5.7x10 1 Yed Z.ox10¢
City of Blanding Inhalation 7.4x 5 2.4x107} 8.1

1070 2.0x107}
9.6 km (6.0 mi) NNE External from cloud 9.0x107° 9.0xi072 9.0x10 —
External from ground 1.3x107! 1,3x1071 1.3x10°! w—
Total Z.30° T F.2x10 ¢ T6x10 1 g7

%n0ses to the bronchial epithelium result from the inhalation of the short-lived daughters
of Rn-222,

Table 4,7 Annual Population Dose Commitments
Within 80 km (50 mi)

a
Pop. lation doses, man-rem/
Organ Plant Effluents turaﬁackgroundb
Total body 3.4 74500
Bone 6.4 7,500
Lung 1l 7,500
Bronchial epithelium 132, 23,000

a  Based on a projected year-2000 population of 46,500,

b The estimated natural background dose rate to the whole body is
16! mrem/yr. The bronchial epithelium dose from naturally occurring
Rn-222 s assumed to be 500 mrem/yr (se> Section 2.10).
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4.7.6 Occupational Dose

Uranium mills are designed and built so as to minimize exposure to radiation of both the mill
workers and the general pubiic. In addition, occupational exposures for workers are monitored
and are kept below NRC limits, in accordance with the requirement of maintaining such exposures
as low as is reasonably achievable.

Special studies?! at selected mills have shown that the exposures of mill workers to airborne
radioactivity are normmally below 25% of the maximum permissible concentrations given in
Appendix B of 10 CFR 20 and that external exposures are normally less than 25% of 10 CFR 20
limits. 21942 A pecent review?® of mill exposure data by the NRC staff has indicated that only
a few uranium mill employees may have exceeded, over a one-year period, 15 to 20% of the per-
missible exposure to ore dust, 25% of the permissible exposure to yellowcake. or 10% of the
permissible exposure to radon concentrations. Except for a few individuals, the combined
exposure of an average worker to these radioactive components over a one-year period probably
does not exceed 25% of the total permissible exposure.

4.7.7 Radiological impact on biota other than man

Although no guidelines concerning acceptable limits of radiation exposure have been established
for the protection of species other than man, it is generally agreed that the limits for humans
are also conservative for those species.?3-% Doses from gaseous effluents to terrestrial biota
(such as virds and mammals) are quite similar to those calculated fur man and arise from the same
dispersion pathways and considerations. B8ecause the effluents of the mill will be monitored and
maintained within safe radiological protecticn limits for man, no adverse radiological impact is
expected for resident animals.

4.8 SOCIOECONOMIC IMPACTS

4.8.1 Demography and settlement pattern

4.8.1.1 Populatison increase from direct employment

A peak employment of 250 construction workers will be reached in August 1979 and maintained for
three months., Over a 12-month period, there will be an average of 175 employees. Mill opera-
tions are expected to employ 85 workers (Table 4.9). If 60% of the construction workers re-
locate from outside the project area,’’ an average ¢f 105 workers and a peak of 150 workers wi!l
move into the region. [If construction workers are accompanied by 0.9 nonworking dependents , 7
the population increase attributable to construction will be as shown in Table 4.10.

During operations, 75% of the jobs available could be filled from the “local" labor pool. Up to
30% of these workers may relocate closer to their new place of employment (Vice-President for
Operations, Energy Fuels Nuclear, Inc., personal comwunication, July 12, 1978). In San Juan
County, there are 2.1 nonworking dependents for every worker,®: [f this relationship helds for
relocations, the population may grow by 120 individuals.

4.8.1.2 Population increase from indirect employment

Indirect employment is the total of new jobs created in industries that supply factors of
production and that produce the goods and services demanded by project workers.?? Between

0.3 and 0.9 indirect employees are generally needed for each construction worker during the
construction phase of an energy project.?? Because there is normally a lag between the crea-
tion of direct jobs and the indirect jobs they induce, it is likely that during the relatively
short construction period in question indirect employment will stay at the low end of the scale
and not rise above 100 (Table 4.9).

Because there are many clerical, sales, and service workers seeking employment in the Blanding
area (Sect. 2.4.2.2), many of the indirect jobs created by mill construction may be filled from
the local area. At most, the same proportion of workers will move in as is expected in the
case of mill operators (47 employees or less). Including nonworking dependents, 146 persons
will move into the area (Table 4.10).

During mi1l operation, the proportion of indirect to direct employment will increase. To
operate at capacity, the White Mesa uranium mill requires 1800 MT (2000 tons) of ore daily,
which will be supplied by area mines. According to the applicant, the ore buying stations

(one located at the proposed mill site and the other in Hanksville) are currently buying
slightly over one-fourth of the ore the mill will consume at peak operations. This fraction
means that only one-fourth of the miners that will eventually be needed to supply the mill

are already employed. An increase of 220-250 miners over current employment levels is expected
(Table 4.9), If between one-half and two-thirds of these future jobs are filled by persons
moving into the area, then about 110 to 165 miners will migrate in for a total population gain
of to 510, based on 2.1 nonworking dependents for every worker.




Table 4.9  Employmant, White Mesa Uranium Project

Construction

tond Operations
Average Paak

Direct employmant

Salaried stat! 260
Canstruction workers 176 250
Mill workars 85°

Total direct 175 % 1o

Indiract amploy ment

Salaried statf 26"
Mining 220 250"
Buying station 5*
Setvice (nonbasic) 100 100 578 626"

Total indirect 100 100 829907

Total emplovment 27¢ 350 9391017

* Reprasents increases over current employment.

Oy capacity.

Sources: ER, p. 413 Energy Fuels Nuclear, Schedule of
Projected Manpower Requirements, Muril D. Vincelatts, Vice
President for Operations, Energy Fusls Nuclear Inc., nersonal
communication with Lartin Schweitzer, Oak Ridge MNational
Laboratory, July 12, 1978, and August 15, 1978, and Enik J.
Stenehjem and James E Metzger, A Framework for Projecting
Employmen! and Population Changes Accompanying Epergy
Development, A:rgonne National Labocatory, Argonne, (I,
1976

Tahle 4 10. Population influx associated with
the White Mesa Uranium Project

Construction
- Operations
Avnrage Peak
Direct employment
In-maving warkars 105 150 LYl
Monworking dependants” 95 135 120
Tota! direct 200 285 177
Indirect amplay maent
Inmoving workers 47 47 432587
Nonworking dependents 99 9 907-1233
Tatal indirect 148 148 13361820
Total \n-moving wor kers 152 ar W54
Totat influx 346 431 156171997

Y Fuli capecity.

OTo fired the total number of nonworking dependents. multiply the
number of canstruction wexkers 3id operations personnel by 0.9 and
2.1 respectivaly,

“To find the total number of nonworking dependents, multiply the
number of workers by 2.1

Sources: ER, p. 4-13; Energy Fuels Nuclear, Sehedule of Projected
Manpower Reguiements, Mucil D. Vinesiette, Vice Presdent for
Operations, Energy Fuals Nuclear, Inc., personal communication with
Martin Schweitzer, Oak Ridge Naticnal Laboratory, July 12, 1978, and
Eeik J. Stenehjern and James E. Metzger, A Framework for Projecting
Emoloyment and Population Changes Accompanying Eneray Develop
ment, Argoane National Laboratory, Argonne, ., August 1978, and
Mountain West Research Inc., Construction Worker Profiie, Old West
Regional Commussion, December 1975
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Currently, the Energy Fuels ore buying stations employ ten people, Five additiona) jobs at the
Blanding station when mill operations start will mean an increase of five in area population.
The 21 workers employed by Energy Fuels in ore exploration is not expected to change.

In San Juan County's economy, there are 1.6 nonbasic jobs for each basic job  The basic sector
brings in revenues from outside the immediate area. The nonbasic sector provides goods and
services in response to local demand. Because the White Mesa project is expected to add 361 to
391 new basic jobs to the area economy, it can be predicted that 578 to 626 new jobs will be
created in the nonbasic sector. I[f the proportion of in-migrants taking nonbasic jobs is approxi-
ately the same as described earlier, roughly 300 to 400 jobs in the nonbasic sector will be

taken by persons moving fnto the area, causing a population increase of 930 to 1240.

4.8.1.3 Total population increase

About 120 hourly workers and staff will be involved in mill operations. Nearly 60 of these
employees should be new to the area. Indirect jobs stimulated by the mill are expected to be in
the range of 830 to 910. The total population increase would range from approximateiy 1500 to
2000 (Table 4.10).

4.8.1.4 Distribution of new residents

The 431 new residents expected as a result of construction of the White Mesa Uranium Project
represents 3.3% of the San Juan County population. Their settlement pattern will be determined
by a number of factors including the availability of housing, public services, and amenities in
the surrounding communities and the proximity of those communities to the mill site. B8landing,
Monticello, and Bluff are all within 48 km (30 miles) of the proposed mill and are capable of
absorbing the projected population growth.

Because it is closest to the sfte, Blanding is 1ikely to experience more in-migration than the
other two communities.

The population influx during the operations period will be much greater than that associated with
construction, The 1500-2000 new residents expected represents 11.5 to 15.4% of San Juan County's
current population.

The majority of mill-related personnel are expected to reside in the three above-named communi-

ties; however, since the mining operations selling ore to the applicant are geographically
dispersed, some in-migrating miners will locate in the outlying rural areas.

4.8.2 Social organization

Studies of other areas impacted by energy projects indicate that rapid population gre. 'h can lead
to inadequacies in the provision of housing and essential public services, such as water and
sewage treatment, education, and health care. An annual growth rate of 15% is often cited as

the point where these problems become severe.** Assuming that Blanding gets 70% of the popula-
tion growth induced by the White Mesa uranium mill, Monticello gets 25%, and Biuff receives 5%,
none of these communities will experience even a 10% population increase in the one year
construction period. However, during the three-year period from early 1980, when mill operations
are scheduled to begin, through the end of 1982, when most of the direct and indirect population
increases should have occurred, the number of in-migrants will be much greater (Table 4.11), If
the total population influx reaches 2000, Blanding's rate of growth will average nearly 15%
annually over the three years in question, While Monticello and Bluff will not grow at this
rate, their increases will be substantial (see Sect. 2.4.1.2),

Balanced against this rapid growth are plans for providing additional housing and public services
in the impacted communities. Action from both the public and private sector are anticipated,
which will help reduce the adverse effects that can result from unmanaged growth (Sects. 4.8.2.1
and 4.8.2.2).

4.8.2.1 Housing

During the construction period, 197 workers are expected to relocate in the project area. It is
1ikely tha* a number of these workers will share accommodations; therefore, between 145 and 197
new housing units will be demanded during this time.
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Table 4 L 1. Mill-induced population influx for the communities of Blanding. Mon Licello,
and Blutf, assuming a 70-26 5% split of the in-moving papulatior

Blanding Manticelio Biuft
Population in 1677 307% 2208 280
Paak construction period intlux® 302 108 22
Prak construction-period influx 2.8% 4.9% 7.71%
a3 a percentage of 1977 population
Operations periad intiux® 1050 - 1400 375-500 76--100
Ogerationsperiod influx as 34.1 -455% 17.0-22.6% 26.8-35.7%

a percentage of 1977 population

“Peak construction:period influx is projected to be 431
"Upevaliontpcnod influx is prajected to be approximately 15002000

In the operations period, 489 to 644 new jobs are expected to be filled by in-migrants. Because
these workers are much more 1ikely to become permanent members of the community and to relocate
with their families, it will be assumed that one housing unit is required for each of then.

Table 4.11 projects the future growth of each of these communities using previous assumptions
(Sect. 4.8.2). If this distribution is used as a guide, rou?hly 100 to 140 housing units will be
needed in Blanding, 35 to 50 in Monticello, and 7 to 10 in Bluff during the construction period.
During operations, Blanding will need 340 to 450 units, Monticello 120 to 160, and Bluff 25 to 30
(Table 4.12). Although no new workers are anticipated at the Hanksville ore buying station,
mining activity in the area may create some demand for additional housing in the town of
Hanksville. Under current conditions this would not be easily accommodated although future
improvements in the local water system (ER, p. 2-74) may make residential expansion possible.

Blanding

In August 1978, plans for a 117-space mobile home park, scheduled to be ready for occupancy by
February 1979 were approved in a newly annexed portion of the city. At the same time, a 242-
unit subdivision was approved in another newly annexed section; construction is scheduled to
begin in January 1979,

Table 412 Housing demand and supply in Blanding, Monticello, and BluM caused by the White Mesa Uranium Project

Construction period Operations period
Supply Supply*®
City Demand® - Demand”®
Exming” In process Possible  Total Exmmgb In process  Possible Total
Blanding 100--140 25 140 174  340-450 25 391 200 616
Monticello  35-40 35 23 58 120-160 35 23 200 258
Biuft 7-10 20 20 25--30 20 0-70 20-90
Total 142-200 80 172 262 485-640 80 414 400-470 844 964

:Auuma a 70:25-5% split of the in-moving papulation between Blanding, Monticelio, and Blutf.
As of August 1, 1978,
Oparations period supply includes those units developed during the construction period.
Sources: ER, pp. 4-18 and 2:86, and Philip D. Taylor, President, Tayior & Associates. August 17, 1978, Terry Palmer,
Paimer Buiiders, July 13, 1978; Richard Terry, Monticello City Manager, August 4, 1978, private communications with
Martin Schweitzer, Oak Ridoe National Labaratory
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The 117 mobile home spaces, combined with ¢5 existing spaces in Blanding (ER, p. 4-18), are
sufficient to satisfy the maximum demand projected for the construction period. In addition, a
32-unit apartment complex is now in the financing stages and local builders estimate that 50 to
60 new single-family houses could be constructed annually for at least the next three years on
the 200 vacant lots estimated to be available within the city limits (Palmer Builders representa-
cive, personal communication, July 13, 1978). The total number of potential additional housing
units is around 600, nearly enough to absorb all mill-related ?rowth. Counting only those units
now existing or having city approval, the number is still nearly 400, mid-way between the high
and low projections of Blanding's share of expected growth (Table 4.12).

Monticello

There are 35 vacancies in a local mobile home park (ER, p. 4-18), and a 23-unit apartment
building 1s being constructed. In addition to these 58 units (more than the 35-50 needed during
construction), 200 single family homes are expected to be built by 1981 (Monticello City Manager,
personal communication, July 20, 1978). This quantity will be more than enough to accommodate
Monticello's expected share of mill-induced growth during the operations period and indicates
that this city has the potential of absorbino additional growth (Table 4.12).

Bluff

The 20 mobile home park spaces now available in Bluff (ER, p. 4-18) can accommodate twice the
projected growth for the construction period and two-thirds of that expected during operations.
Because the town also has 70 empty lots (ER, p. 2-56) suitable for devel-spment, it is possible
that more growth than was postulated may occur here (Table 4.12).

4.8.2.2 Public services

Blanding

Population increases should not strain the existing electricity distribution or solid waste
disposal systems. Streets and recreation facilities are also adequate. Water and sewage systems
are adequate for the 300 new residents expected during the construction period (Clanding City
Manager, personal communication, June 21, 1978), but they are not sufficient for the mill-induced ;
newcomers. However, expansions in both water and sewer facilities, which are planned for |
completion by 1581, should be adequate to provide acceptable services to these in-wigrants. |

Additional public safety and health care services are likely to be necessitated by the speratisns.
period population influx. Blanding has plans to add a new full-time member to the golice force
in fiscal year 1979 (ER, p. 2-47).

Approximately 120 new school age children are expected during the construction period.’!,3%
During the operations period, 384 to 504 new students will be entering "landing's schools.?® In
the fall of 1978, a new high school in southeastern San Juan County will relieve current over-
crowding in San Juan High School and leave it approximately 100 students below capacity. The
opening of a second new high school in fall 1979 in southwestern San Juan County, will leave
roughly 300 vacancies in San Juan High Scnool. Blanding's two elementary schools are currently
120 students below capacity; therefore, the influx of additional students during the construction
period should not present & problem. However, the influx of 200 to 300 new elementary students
durin? the operations period will necessitate operating at 80 to 180 students over capacity. The
school district is prepared to provide new facilities as the need arises (San Juan County School
District, personal communication, August 18, 1978),

Monticello

Existing solid waste disposal and recreation facilities appear adequate to accommodate the
projected population influx, as does the local system of streets. Improvemenis in public safety
and health care facilities are 1ikely to be required. To supply future needs, the community is
currently athempting to expand the city-run electricity transmission system.

The existing sewage treatment plant is currently operating at its design capacity; the growth
associated with mill construction and operations would cause overloading. Improvements are being
planned to allow service for 3000 residents, but completion is not anticipated until at least
mid~1980. The city's share of the associated expenses will amount to roughly one-quarter million
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dollars and is 1ikely to be financed through general obligation bonds. The remainder of the
required funds will come from the Federal government. Monticello's water supply system is
currently operating near capacity. However, improvements to the existing system are scheduled to
be completed by August 1979. Until that time, lack of water 15 a Timitation to growth. After-
ward, the system will be able to accommodate nearly 800 new people. The city's share of project
expenditures will be approximately $600,000, financed by general obligation and revenue bonds
(Monticello City Manager, personal communication, July 11, 1978).

Because both the elementary and the high school are operating at approximately two-thirds
capacity, with room for over 300 students between them, the addition of 140 to 180 n students
during the operations period should not present a problem.’

Bluff
Most existing public services in the town of Bluff are currently adequate to handle the limited
growth anticipated, The local water system is capable of accommodating a 79% increase in usage.
Sewage disposal is currently handled by individual septic tanks, Public safety, recreation, and
health facilities may all require incremental improvements to keep up with rising population.
Educationa) facilities are also more than acequate for the expected in-migration. Growth beyond
that shown in Table 4,1], however, may strain existing public services and call for improvements
not considered here.

4.8,2.3 Culture

A large proportion of the population of San Juan County is comprised of Mormons and Navajo
Indians. Changes in the relative numbers of these two groups could alter the social climate in
the area of the proposed mill,

In addition to potentially changing the racial and religious composition of the community, a
substantial population influx could also create tensions between established "old-timers" and
"newcomers." As area population grows, long-time residents may feel a loss of intimacy, and
value conflicts may arise between thase who favor a more "urban" lifestyle and those who wish to
preserve a small town atmosphere,’® However, because the greatest growth will occur during the
operations period, when in-migrants are much more likely to settle permanently than during
construction, it is expected that eventually a mutual accommodation of "old" and "new" values
will occur.

4.8.3 Political organization

Changes in the political as well as the cultural characteristics of an area frequently accompany
rapid growth, Expansion and “professionalization” of local government often occur in response to
the changing size and characteristics of the population. This trend is evident in the area of
the proposed White Mesa mill where the city of Blanding has recently hired a full-time city
engineer in response to che accelerating growth rate (8landing City Manager, personal communi-
cation, August 14, 1978), and Monticello anticipates the eventual need for more public employees
to handle future in-migration (Monticello City Manager, personal communication, July i1, 1978).

The local power structure can also be altered by the growth associated with a project such as the
White Mesa Uranium Mill. Political control may pass from the hands of established residents to
those of newcomers associated directly and indirectly with mill nperations.*® As in the cultura’
arena, a balance is likely to be reached over time between divergent political interests.

4.8,4 Economic organization

4.8,4.1 Employment

Peak employment during the construction of the White Mesa mill is expected to be about 350; of
these workers, approximately 150 are expected to come from the immediate area. Ouring opera-
tions, between 939 and 1017 new jobs are expected to be created directly and indirectly by the
mill. Roughly 300 to 500 of these jobs should be filled by area residents. At 8.9, the
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unemployment rate in San Juan County is significantly higher than the state average of 5,3%
(Sect, 2.4,2.2), and it is highly probable that mill-induced employment will result in a loweri J
of this figure.

4.8,4.2 Income

Of the additional 350 needed during construction, 250 will be construction workers whose wages
are substantially higher than the local mean, The remaining 100 will be employed in lower-paying
Jobs in the nonbasic sector. During operations, nearly 40% of all new workers will be highly
paid miners or mill personnel., According to the Utah State Department of Employment Security,
thesa;erag§ monthly salary for a miner in this state 15 $1500 to $1833 and for a miller, $1000

to $1500,°F

These high-paying new jobs will elevate average per capita income in San Juan County and increase
the amount of money spent in the local communities. These increased expenditures may lead to the
availability of a wider range of goods and services. Competition from the new, high-wage
industries may also have the effect of raising salaries for other jobs, 6

4.8.4.3 Tax_revenues

During the construction period, San Juan County will continue to collect property taxes on the
unimproved value of the White Mesa site (Sect. 2. 4,2.2), Sales tax will also be paid on mate-
rials purchased in connection with this projec.. The communities of Blanding, Monticello, and
Bluff each have this local option tax; outside of their boundaries the local tax goes to the
county (Utah State Tax Commission representative, personal communication, August 23, 1978).

The applicant estimates that of the $18 millicn to be ~~ent on eyuipment and supplies during
construction, $432,000 in sales tax will accrue to the tate, and $81,0)0 to the iocales in which
purchases are made., Of the local share, $13,500 will end up in the southeastern counties. The
ore buying stations operated by Energy Fuels Nuclear, Inc,, will also pay property taxes during
this period,

Area mines selling ore to the applicant's ore-buying stations will be subject to as many as four
different taxes. Property tax will be levied at the normal county rate on twice the value of
average net proceeds plus the value of the land, if patented, and the personal property and
improvements onsite (Utah State Tax Commission representative, personal communication, July 14,
1978). A 1% mine occupation tax is levied on the gross value of all ore sold, less a standard
exemption. These revenues go to the State general fund., Sales tax will be paid on all purchases,
and a State corporate franchise tax of 4% on net taxable income will supply monies to the State's
Uniform Schoo!l fuad,

Workers will be subject to Federal and State income taxes; the applicant estimates that roughly
$1.3 million will go to the Federal and State governments from construction worker incomes

(ERy p. 4-23), Taxes on the salaries of nonbasic employees will contribute additional income tax
revenues, Workers will also pay sales tax on all purchases and ad valorem taxes on any property
owned in the area, Assuming nationwide expenditure patterns, 38,3% of family income (ER,

p. 5-31), $2.82 million for construction workers alone (ER, p. 4-24), will be spent locally on
personal consumption expenditures,’® Sales tax on this will amount to $112,800 for the State and
$21,150 for the jurisdictions in which the purchases are made,

Ouring operations, the mill will pay property taxes of approximately $456,000 to San Juan County
(ER, p. 5-28), Two-thirds of this amount goes to the school district. Sales tax will be paid on
most equipment and materials purchased but not on the raw ore to be processed (Utah State Tax
Commission representative, personal communication, August 23, 1978). Finally, the Federal and
State governments will levy corporate franchise and income taxes.

If mining activity increases in the area the tax base of San Juan and neighboring counties will
increase, as will the revenues received by the State. Corporate-owned property would be subject
to the State franchise and Federal income taxes, The ore-buying stations and independently owned
mining operations would continue to pay taxes as outlined above,

San Juan County and the communities of Blanding, Monticello, and Bluff are also expected to
benefit from increased property taxes due to the construction of new commercial and residential
buildings and rising property values. Sales tax will be paid on roughly $4.5 million in personal
consumption expenditures in the area.’® Around $180,000 will go into the State treasury and
$35,000 will be returned to the county or municipality where purchases are made,
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Dut ino both construction and operations, the State ot Uluh receives a substantial portion of the
tax revenues generated by the White Mesa mill and related activites. The State receives the
entire mine occupation and corporate franchise taxes and splits personal income taxes with the
Federal government. Sales tax revenues are split with local governments, with the majority of
the funds being routed to the State government (Table 4.13).

Tabie .11 Taxes related to the White Mesa Uranium Project

Construction period Operations period
Tax
Entity taxed Recipient of tax Entity taxed Recipient of tax
Propecty tax Unimproved San Juan County White Mesa San Juan County
miil site Mitl
Ore buying San Juan and Ore buying San Juan and Wayne
stations Wayne counties stations counties
Uranium mines San Juan and neighbor ing Uranium mines San Juan and neighboring
counties counties
Property -owning San Juan County, Blanding, Property-owning San Juan County,
wor kers Monticello, and Bluft workers Blanding, Monticello, and
Blutt
Sales tax Mili materials Utah, San Juan County, Mill supplies Utah, San Juan County,
Blanding, and Monticello Blanding, and Monticello
Mine supplies Utah, San Juan County, Mine supplies Utah, San Juan County,
Blanding, a d Monticelio Blanding, and Monticelio
Worker purchases Utah, San Juan County, Worker purchases Utah, San Juant County,
Blanding, and Monticello Blanding, and Monticella
Mine nccupation tax Uranium mines Utah Uranium mines Utah
Corporate franchise tax Some uranium Utah Some uranium Utah
mines mines and
White Mesa mill
Personal income tax All workers Utah, United States All workers Utah, United States

Both San Juan County and its municipalities will receive property and sales tax revenues from the
mill and related activities (Table 4,13). Most purchases are likely to take place in Blanding
and Monticello, which will receive the local option sales tax. Ouring the operations period,
these two communities may share as much as $35,000 annually from personal expenditures, which is
relatively minor compared to the $456,000 in property taxes which San Juan County will receive
from the mill itself. The ad valorem taxes paid to the county by area mines could also be
substantial when mining activity is at its peak. Increased property tax revenues will accrue

to the cities of Blanding, Monticello, and Bluff from new houses and businesses, but these added
revenues will be significantly less than the amounts received by San Juan County.

4.8.4,4 Public expenditures

Financing improvements in public services needed as a result of rapid population growth can place
a strain on local governments., Estimates of the required capital investment range from $1000
(ER, p. 5-27) to $5000 for each additional resident.?’ For the 1500 to 2000 in-movers expected

s a result of operating the White Mesa mill, this amount would be approximately $1.5 and

10 million. As much as another $1000 per person should be expected for operating costs,?’
addin? an extra $1.5 to $2 millfon annually to the expenditures of local governments in the
vicinity of the proposed mill. The capital and operating expenses listed above would be shared
by San Juan County and the communities of Blanding, Monticello, and Bluf¥f,

Blanding and Monticello are expected to need improvements in their water and sewage systems as

well as in their health and public safety services, Blanding will probably require additional

education facilities, and Monticello will need an expanded electricity distribution system, The

ng;rify of the costs associated with these services will be borne by the impacted municipalities
selves.,
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Although the largest share of the new tax revenues generated by the White Mesa project will
accrue to San Juan County, the communities of Blanding, Monticello, and bluff will receive some
of these monies. In addition, other sources are expected to provide funds for needed public
service improvements. Capital outlays for water and sewage system expansion are expected to
include Federal and State fuids (Sect. 4.8.2.2), and tap fees will aid in repaying local water
and sewer improvement bonds.*® [t is .ne judgment of the staff that, given all the revenue
sources available, the impacted comrunities will be able to provide services for the expected
population influx without long-range fiscal difficulties.

4.8.5 Transportation

Both heavy truck and automobile traffic will increase in the area as a result of the proposed

White Mesa Uranium Project; therefore, traffic congestion, road wear, road noise, and traffic
accidents will also increase.

During the peak construction period, 250 workers are expected to drive to and from the mill site
each day. Because most workers are expected to live north of the site in the cities of Blanding
and Monticello, traffic will increase substantially on U.S. Route 163. The 100 additional
nonbasic workers expected during this time will also add to traffic on area roads, although a
large portion of these employees are 1ikely to live and work in the same community. Non-work
trips will also increase on area roads, as will traffic within the communities of Blanding,
Monticello, and Bluff,

During the operations period, the number of automobile trips between Blanding and the mill site
will decrease, but auto traffic in the surrounding area will rise. About 85 hourly mill
employees plus 20 salarifed staff and 10 buying station employees will travel to the White Mesa
mill daily along U.S. Highway 163. In addition, approximately 220-250 new miners will be
employed in the area and their trips between home and work will considerably increase traffic
volumes. Finally, about 600 new workers in the nonbasic sector will add to local traffic, even
though many will reside in their community of employment.

Heavy truck traffic will also increase substantially in the project area. ODuring the operations
period, when area mi .ing is at expected peak levels, approximately 53 round trips per day will be
made between area mines and the Blanding buying station. Another 17 round trips between other
mines and the Manksville station and an additional 15 round trips between the Hanksville and
Blanding stations will occur each day (ER, p. 5-34),

The heaviest truck traffic will take place on U.S. Route 163 and Utah Route 95, but U.S.

Route 666 and Utah routes 262, 76, 263, and 24 will also be affected. In addition to these
paved roads, secondary roads are also expected to handle up to 15% of total truck traffic (ER,
p. 5-34).

4.8.6 Impact mitigation

Energy Fuels Nuclear, Inc., has expressed concern about maintaining a stable work force and

has instituted programs to mitigate potential negative impacts on the project area. The appli-
cant has cooperated with a Denver-based developer to provide additional housing for expected in-
migrants in Blanding., Preliminary plan approval was received in August 1978 for a 117-space
mobile home park and a 242-unit single family subdivision (Sect. 4.8.2.1) on land that was
purchased by Energy Fuels Nuclear for resale to the developer (Vice-President for Operations,
Enerqy Fuels Nuclear, [nc., personal communication, June 27, 1978). These dwel‘nq units wiil
satisfy a large portion of the total mill-induced housing need. Company benefits, _uch as an
annual cash bonus and profit-sharing plan, encourage job stability.

Public action is also being planned to mitigate prospective social impacts at the area of the
proposed mill. Section 4.8.2.2 details the steps being taken by local governments to provide
additional public services to meet expected population increases.

Additional actions can be taken to further mitigate potential mill-induced impacts. Hiring
unemployed area residents can keep the total population influx down and simultaneously reduce
local unemployment, Negative impacts can be diminished by ensuring that planned improvements to
public services are made before anticipated growth occurs. Early solicitation of Federal and
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State aid and early issuance of local bonds can provide funds for needed expansions before
existing services become inadequate.

Both San Juan County and its municipalities have the fiscal responsibility of providing needed
services for new residents, Neither these costs nor the tax revenues generated by the White Mesa
mill and related activities, however, are evenly distributed. The communities of Blanding and
Monticello face substantial capital and operating costs for providing for new residents, A
fraction of the additional taxes accruing to San Juan County and the State of Utah could be
distributed by means of a revenue-sharing arrangement based on the distribution of the costs of
new required services,

Although it is certain that residential and commercial growth will occur in the communities of
Blanding, Monticello, and Bluff, the form of this growth is difficult to predict, Advance land-
use planning should ensure that the spatial structure of eventual growth is compatible with
community goals.

4.8.7 Cenclusions

Both positive and negative socioceconomic impacts are probable as a result of the proposed White
Mesa Uranium Project. The reduced unemployment, higher per capita income, increased tax base,
and qreater availability of goods and services, all of which are likely to accompany the mill and
its related activities, could be considered benefits for the project area. On the negative side,
public service expenditures will rise, existing cultural and political balances may be changed,
and road traffic and assocfated impacts will increase as a result of increased road use. Although
most project-related socioeconomic impacts can be mitigated, the distribution of impacts and
responsibility for mitigation of the impacts may not coincide. The importance of a coordinated,
Joint plannjng effort by incoming industrial developers and local and state governments should be
emphasized in order to mitigate some of the adverse impacts of the rapid population change
expected in the Blanding area. The staff has concluded that the potential benefits of the pro-
posed project outweigh the asscciated costs.
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5. ENVIRONMENTAL EFFECTS OF ACCIDENTS

The occurrence of accidents related to operation of the White Mesa mill will be minimized
through the proper design, manufacture, and operation of the process components and through

a quality assurance program designed to establish and maintain safe operations. In accordance
with the procedures set forth in the appropriate regulations, Energy Fuels Nuclear, [nc., has
submitted applications containing descriptions of the facility design, the organization of

the operation, and the quality assurance program. These documents, together with the
Environmental Report and supplements, have been reviewed by various agencies to ensure that
there is a basis for safe operations at the site. Moreover, those agencies will maintain
surveillance over the plant and its individual safety systems by conducting periodic inspections
of the facility and its records and by requiring reports cf effluent releases and deviations
from normal operations.

Despite the above precautions, accidents involving the release of radicactive materials or
harmful chemicals have occurred in operations similar to those proposed by the applicant, I[n
this assessment, therefore, accidents that might occur during milling operations have been
postulated and their potential environmental impacts evaluated. Section 5.1 deals with
postulated accidents involving radioactive materials and Sect. 5.2 deals with those not
involving radioactive materials. The probabilities of occurrence and the nominal consequences
are assessed, using the best available estimates of probabilities and realistic assumptions
regarding release and transport of radioactive materials. Where information adequate tu a
realistic evaluation was unavailable, conservative assumptions were used to compute environmental
impacts. Thus, the actual environmental impacts of the postulated accidents would be less,

in some cases, than the effects predicted by this assessment.

Exposure pathways considered in estimating dose commitments resulting from accidental releases
were inhalation and immersion in contaminated air. [t was assumed that exposure through the
ingestion and surface pathways could be controlled if necessary.

5.1 MILL ACCIDENTS INVOLVING RADIOACTIVITY

The specific activities of the radicactive materials handled at the mill are extremely low:
=107 Ci/g for the ore and tailings and =10-" Ci/g for the refined yellow cake products.” The
quantities of materials handled, on the bther hand, are relatively large: 773 metric tons
(MT) of yellow cake per year, representing =472 Ci of radicactivity. To be of concern, these
very low specific activities require the release of exceedingly large quantities of materials;
driving forces for such releases will not exist at the proposed White Mesa mill,

Guidelines have not been published for the consideration of accidents at uranium mills; there-
fore, the postulated plant accidents involving radioactivity ére considered here in the follow-
ing three categories:

1. trivial incidents (i.e., those not resulting in a release to the environment),

2. small releases to the environment (relative to the annual release from normal operation),
and

3. large releases to the environment (relative to the annual release from normal operations).

-
In contrast to the relatively high specific activities of a number of prominent radio-
nuclides (i.e., =10"! Ci/q9 for plutonium=-239 and =10-" Ci/q for cobalt-60).
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Trivial incidents include spills, ruptures in tanks or plant piping containing solutions or
slurries, and rupture of a tailings dispcsal system pipe in which the tailings slurry is
released into the tailings pond. Small ‘eleases include failure of the air cleaning system
serving the concentrate drying and packajing area, 2 fire or explosion in the solvent extraction
circuit, and an explosion in the yellow cake dryer. Large releases include a major tornado.

for most of the postulated cases resulting in a release to the environment, the analysis gives
the estimated magnitude of the release, the corresponding maximum individual dose at various
distances from the mill, and the estimated annual likelihood of occurrence. The latter
estimates are based on a diversity of sources, including incidents on record, chemical industry
statistics, and failure prediction methodologies. Data and models for the behavior of radiation
in accident situations were taken from AIRD0S-11 computer code' and from the International
Commission on Radiological Protection (ICRP)’ and were updated by dose conversion factors

based on the lung model of the [CRP Task Group on Lung Dynamics.’

During the three decades of nuclear facility operation, the frequency and severity of accidents
have been markedly lower than in related industrial operations. The experience gained from

the few accidents that have occurred has resulted in improved engineering safety features and
operating procedures, and the probability of the occurrence of similar accidents in the future
is very low. Based on analysis, it is believed that even if major accidents did occur there
would probably not be a significant offsite release of contamination and that radiological
exposures would be too small to cause any observable effect on the environment or any geleter-
ious effect on the health of the human population.

5.1.1 Trivial incidents
The following accidents, due to human error or equipment failure, would not result in the

release of radivactive materials to the environment.

5.1.1.1 Minor leakage of tanks or piping

ranium-bearing slurries and solutions will be contained in several tanks comprising the
leach, washing, precipitation and filtration, and solvent extraction stages of the mill cir-
cuit. Human error during the filling or emptying of tanks or the failure of valves or piping
in the circuit would result in spills that might invalve the release of several hundred pounds
of uranium (in the liquid phase) to the room; however, the overflow will be collected in sumps
designed for this type of spill, and sump pumps will be used to return the materials to the
circuit, Therefure, a rupture in a process tank or a leaking pipe would not affect the
environment,

5.1.1.2 Major pipe or tank rupture

All mill drainage, includin? that from chemical storagd tanks, will flow into a catchment
basin upstream from the tailings impoundment site. The mill will deliver approximately

75.3 MT (83.3 tons) of solids per hour and ap?roximately 76.1 m® [75.95 MT (84.02 tons)] of
solution per hour to the tailings cell. Should the rupture of a pipe in the tailings distribu-
tion system occur, the liquid would flow into the catchment basin where it could be pumped to
the tailings cell. Chemicals could be recovered, transferred to the tailings cell, or neu-
tralized in the catchment basin. Residue from a slurry loss would be cleaned up and the con-
taminated soil removed to the tailing retention area.

5.1.2 Small releases

The following accidents, due to human or equipment failure, would release small quantities of
radioactive materials to the environment. The estimated releases, however, are expected to be
simall 1n comparison with the annual release from normal operations.
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5.1.2.1 Failure of the air cleaning system serving the yellow cake dryirg area

»

Because of safeguard designs, this type of accident is unlikely to occur or go undetected.
loss of water pressurs to the scrubber or the failure of the fan drive would sound an alarm. In
the event of electrical or mechanical failure, however, it was estimated that approximately
14.83 kg (27.97 1b) of Ui0: would be lost from the stack over an 8-hr shift, All of this
insoluble uranium was assumed to be in the respirable size range.

Because the meteorological data at the time of the postulated accident is unpredictable, it

was assumed that for this stack release the conservative meteorological conditions of 1 m/sec
wind speed and a Pasquill type-B stabfility would exist. It was also assumed that all the
material was distributed over a single 22.5" sector. The maximum dose commitments to the
nearest resident [4.8 km (3 miles) from the point of release] were as follows: total-bedy,
0.0009 millirem; bone, 0.026 miliirem; lung, 0.32 millirem; and kidney, 0.008 millirem. The
maximum dose commitments to the potential nearest resident [1.6 km (1 mile) from point of
release] were as follows: total-body, 0.009 millirem; bone, 0.25 millirem; lung, 3.0 millirems;
and kidney, 0.072 millirem.

5.1.2,2 Fire in the solvent extraction circuit

The solvent extraction circuit will be located in a separate building that is isolated from other
areas due to the large quantities of kerosene present. From chemical industry data, the
probability of a major fire per plant-year” is estimated to be 4 x 10-". However, at least two
major solvent extraction circuit fires are documented in the literature, one of which destroyed
the original solvent extraction circuit at one mill in 1968.* There have been approximately

540 plant-years of mill operation in the United States, eguivalent to about 320 plant-years
handling 390,000 netric tons of ore per year. Thus, judging from historical incidents, the
likelihood of a major solvent extraction fire at the proposed mill is assumed to fall in the
range of 4 x 10-" to 6 x 10" per year.

In the event of a major fire, it is conservatively assumed from previous estimates that

1% of the maximum uranium inventory, or approximately 4.5 kg (10 1b), would be released into
the environment.”»* [t was assumed that the conservative meteorological conditions of 1 m/sec
wind speed and a Pasquill type-D stability would exist for the ground-level release. [t was
also assumed that all the material was distributed over a single 22.5° sector. The maximum
dose commitments to the nearest resident [4.8 km (3 miles) from point of release] were total-
body, 0.0004 millirem; bone, 0.01 millirem; lung, 0.122 millirem; and kidney, 0.003 millirem.
The maximum dose commitments to the potential nearest resident [1.6 km (1 mile) from point of
release] were total-body, 0.005 millirem; bone, 0.15 millirem; lung, 1.8 millirem; and kidney,
0.04 millirem,

5.1.3 Large releases

Incidents that might reisase large quantities of radicactive materials to the environment com-
pared with annual releases from normal operations are considered in this section. By virtus of
complex and highly variable dispersion characteristics, nowever, the individual impacts will not
necessarily be proportional to the total amount of radiocactivity released to the environment.

5.1.3.1 Tornado

fhe probability of occurrence of a tornaa. in the 1° square in which the White Mesa mill is
located is negligible. Using closest availabie dawa, she probability is approximately 8 x 10°°%
per year.’ The area is categorized as region 3 in relative tornado intensity” Ei.e.. for a
"typical" tornado, the wind speed is 385 km/hr (239 mph/r) of which 305 km/hr (190 mph/hr) is
rotational and 79 km/hr (49 mph/hr) is translational]. .wne of *%~ =00 stiuctures are designed
to withstand a tornado of this intensity,.

The nature of the milling operation is such that litt'e r.>-e could be done to secure the facility
with advance warning than could be done without it. Agcord’n?ly, a "no-warning" tornado was
postulated. Moreover, because it is not possible to acc iv.tely predict the total amount of
material dispersed by the tornado, a highly conservative approach was adopted. Because the
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A number of chemical reagents used in the process will be stored in relatively large quantities
on the site. Minor leaks and spillage of reagents will be captured in sumps and returned to
the mill circuit. Major spills could flow across the mill site and enter the drainage
diversion ditch protecting the tailings impuundment. The staff recommends either the
construction of dikes around storage tanks or the construction of a catchment basin below

the mill for any major spills. Spillage in the mill will be washed down and pumped back

into the mill circuit.

The only chemical that might seriously affect the environment is ammonia. A break in the
external piping of the annydrous ammonia tank would not result in a release, because, upon a
drop in pressure, an excess flow valve would automatically close, thus preventing any loss.
The line carrying ammonia to the storage tank from the tank truck possibly could be ruptured,
in which case the release rate would be limited to 100 g/sec of the vapor.'® Beyond a dis-
tance of 10 km (6 miles), the resulting concentration would be below the 600 ug/m’ short-term
air quality standard derived from State of Colorado regulations, the most restrictive current
regulation.!' Beyond a distance of 700 m (2300 ft) from the mill, concentrations of ammonia
from the accident would be less than the 40,000 ug/m’ needed to produce a detectable odor and
would not be noticeable by offsite residents; these concentrations would pose no health risk
because they would be less than the 69,000-.9/m’ 1imit for prolonged human exposure.'”

Thus, the released ammonia would not be noticed by offsite residents and would pose no health
risk to the environment,

The solvent extraction and | rer units in the vanadium circuit will be similar to the
corresponding units in the uranium circuit with respect to fire and explosion potential
(Sect. 5.1). Vanadium pentoxide (V.0:) and/or organic complexes of vanadium would be
released as would very minor amounts of thorium-230 and uranium, which may also be present
in the organic solvent. Thorough washing of contaminated areas would minimize the risk

to mi}l employees. The general public should receive no significant health effects from
accidents in the vanadium circuit.

5.3 TRANSPORTATION ACCIDENTS

Transportation of materials to and from the mill can be broken down into three categories:
(1) shipments of ore from the mine to the mill, (2) shipments of refined yellow cake from the
mill to the uranium hexafluoride conversion facility, and (3) shipments of process chemicals
from suppliers to the mill. An accident for each of these categories has been conceptualized
and analyzed. The results are given in the following discussion.

5.3.1 Shipnents of yellow cake

Refined yellow cake product is generally packaged in 55-gal, 18-gage drums holding an average
of 364 kg (800 1b) and classified by the Department of Transportation as type A packaging

(49 CFR Parts 171-189 and 10 CFR Part 71). It is shipped by truck an average of 2100 km
(1300 miles) to a cor,ersicn plant, which transforms the yellow cake to uranium hexafluoride
for the enrichmeni step of the light-water-reactor fuel cycle. An average truck shipment
contains approximately 45 drums, or 16 MT (17.5 tons), of yellow cake. Based upon the White
Mesa mill capacity of 618,200 MT (680,000 tons) of ore annually and a yellow cake yield of
773 MT (850 tons), an average of approximately 48 such shipments are required annually.

From published accident statistics,'®!“ the probability of a truck accident is in the range of
1.0 x 10°% to 1.6 x 10°% per kilometer (1.6 x 10-® to 2.6 x 10°° per mile). Truck accident
statistics include three categories of traffic accidents: collision, noncollision, and other
event. Collisions involve interactions of the transport vehicle with other objects, whether
moving vehicles or fixed objects. MNoncollisions are accidents in which the transport vehicle
leaves the transport path or deviates from normal operation in some way, such as by rolling
over on its top or side. Accidents classified as other events include personal injuries
suffered on the vehicle, records of persons falling from or being thrown against a standing
vehicle, cases of stolen vehicles, and fires occurring on a standing vehicle. The 1ikelihood
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of a truck shipment of yellow cake from the mill being involved in an accident of any type ;
during a one-year period is approximately 0.13. i

The ability of the materials and structures in the shipping package to resist the combined :
physical forces arising from impa:t, puncture, crushing, vibration, and fire depends on the !
magnitude of the forces. These magnitudes var, with the severity of the accident, as does !
the frequency with which they occur. A gener:lized evaluation of accident risks by NRC
classified accidents into eight categories, depending upon the combined stresses of impact,
puncture, crushing, and fire.'® On the basis of this classification scheme, conditional
probabilities (i.e., given an accident, the probabilities that the accident is of a certain
magnitude) of the occurrence of the eignt accident severities were developed. These

fractional probabilities of occurrence for truck accidents are gfven in Column 2 of Table 5.1.
To assess the risk of a transportation accident, the fraction of radicactive material released
in an accident of a given severity must be known. Two models are postulated for this

analysis, and the fractional releases for each model are shown in Columns 2 and 4 of Table 5.1.
Model [ assumes complete loss of the drum contents; Model 1l, based upon actual tests, assumes
partial loss of the drum contents. The packaging is assumed to be type A drums containing

low specific activity (LSA) radioactive materials. Considering the fractional occurrence and
the release fractions (loss) for Model ! and Model 11, the expected fractional release in f
any given accident is approximately 0.45 and 0.03 respectively.
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Table 6.1, Fractional probabilities of
occurrence and corresponding package raiease
fractions tor each of the release modals for LSA
and type A containers involved
in truck accidents

Accident  Fractional
suverity  cccurrencs  Model | Made! 1
category  of accident

R A S PP v

i 056 0 0 :
I 0.36 1.0 0.0 )
1 0.07 1.0 0.1 !
v 0.016 10 1.0 }
v 0.0028 1.0 10 :
Vi 0.0011 1.0 1.0 i
vii 8.6E.5 1.0 10

Vit 1.5€-8 1.0 10

Source. U.S Nuclear Reguiatory Commis
sion, Final Enviconmental Statement on the
Transportation of Radioactive Materials by Air
and Other Models, Report NUREG.O170, Of
fice of Standards Dpvelopment, February 1977
(draft)

Model [ and Model 11 estimate the quantity of yellow cake released to the atmosphere in the
event of a truck accident to be about 7400 kg (16,200 1b) and 500 kg (1100 1b) respectively.
Most of the yellow cake released from the container would be deposited directly on the ground §
in the inmediate vicinity of the accident. Some fraction of the released material, however, i
would be dispersed to the atmosphere. Expressions for the dispersal of similar material to
the environment based cn several years of actual laboratory and field measurements have been
developed.'* The following empirical expression was derived for the dispersal of the material :
to the environment via the air following an accident involving a release from the container: ]

£ =0.001 + (4.6 x 10-%)[1 ~ exp(=0.15uz)}u'+7% |
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where

e,
"

the fractional airborne release,

n

the wind speed at 15.2 m (50 ft) expressed in m/sec,

i

t = the duration of the release, in hours.

In this expression, the first term represents the initial "puff" immediately airborne when
the container is in an accident. Assuming that the wind speed is 5 m/sec (10 mph) and that
24 hr are available for the release. the environmental release fraction is estimated to be

9 x 10-'. 1f insoluble uranium (all particles of which are in the respirable size range)

is assumed and a population density of 160 pecple per square mile (which is characteristic of
the eastern United States) is supposed,'® the consequences of a truck accident involving a
shipment of yellow cake from the mill would be a 50-year dose commitment™ to the general

r

population of approximately 13 and 0.9 man-rems to the lungs for Models 1 and Il respectively.

In a recent accident (September 1977), a commercial truck carrying 50 steel drums of uranium
concentrate overturned and spilled an estimated 6800 kg (15,000 1b) of concentrate on the
ground and in the truck trailer. Approximately 3 hr after the accident, the material was
covered with plastic to prevent further release to the atmosphere. Using the above formula
and values of wind speed for a fractional airborne release for this 3-hr duration of release,
approximately 56 kg (123 1b) of U.0; would have been released to the atmosphere. The
consequence of this accident would be a 50-year dose commitment to the general population

of 11 man-rems for a population density of 160 people per square mile. The consequence for
the accident area, where the population density is estimated to be 2.13 people per square
mile, would be a 50-year dose commitment of 0.146 man-rem, which can be compared to a 50-year
integrated lung dose of 19 man-rems from the natural background.

The applicant will submit to the NRC an emergency-action plan for yellow cake transportation

accidents. This emergency-action plan is intended to ensure that personnel, equipment, and
materials are available to contain and decontaminate the accident area.

5.3.2 Shipments of ore to the mill

Hanksville and Blanding are ore buying stations servicing small- and intermediate-sized mines
throughout southeastern Utah and southwestern Colorado. Because of the small sizes of the
mines, shipments of ore will be sporadic; therefore, the average shipping distance for the

ore will vary throughout the life of the project. The applicant estimates the radii of the
Hanksvillie and Blanding buying station service areas to be 160 km {100 miles) and 20) km

(125 miles) respectively. Ore collected at the Hanksville station will be shipped an additional
262 km (163 miles) to the mill at Blanding. Based on projected capacities of the two ore
buying stations, approximately 25% of the total ore requirements would be supplied by the
Hanksville station, On this basis the ore will be shipped an average of 258 km (160 miles).
This value 1s an upper limit because most of the mines will be well within the service areas.
To deliver 618,200 MT (680,000 tons) of ore in trucks with a 30-ton capacity would require
22,670 trips per year, or a total of 5.84 x 10° vehicle-km (3.63 x 10° vehicle-miles). For
the accident probability cited in the previous section, 1.0 x 10-% to 1.6 x 10-® accidents per
kilometer (1.6 x 10°® to 2.6 x 10-* per mile), accidents involving ore trucks would occur at
the rate of 7.6 per year. However, because of the low specific activity of the ore and the
ease with which the contaminant can be removed, the radiological impact is considered to be
insignificant.

5.3.3 Shipments of chemicals to the mill

Truck shipments of anhydrous ammonia to the mill, if involved in a severe accident, could
conceivably result in a significant environmental impact. Approximately 17 shipments of
anhydrous ammonia will be made annually in 18 MT (20-ton) loads from a supplier located
approximately 300 km (200 miles) from the mill.

*
Doses integrated over a 50-year commitment following exposure.
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The annual U.5. production of anhydrous ammonia shipped in that form is approximately

6.9 x 10° MT (7.6 x 10° tons). About 26% of the shipments are made by truc® (the remainder by
rail, pipeline, and barge). If the average truck shipment is 10 MT (21 tons), the approximately
93,000 truck shipments of anhydrous ammonia are made annually. According to accident data
collected by the Department of Transportation, there are about 140 accidents per year

involving truck shipments of anhydrous ammonia. For an estimated average shipping distance

of 560 km 5350 miles), the resulting accident frequency is roughly 2.7 x 10-° per kilometer
(4.3 x 10-° per mile). Data from the Department of Transportation also reveal that a

release of ammonia [an average of 770 kg (1700 1b)], occurred in approximately 80% of the
reported incidents and that an injury to the general public occurred in roughly 15% of the
reported incidents that involved a release (most of the injuries were sustained by the driver).

Utilizing these data, the probability of an injury to the general public resulting from an
average shipment of anhydrous ammonia is roughly 3 x 10-7 per kilometer (4.8 x 10~ per mile).
This estimate is probably too high for shipments near the White Mesa mill because of the
relatively low population density. Nevertheless, if this estimate is used, the 1ikelihood of
an injury to the general public resulting from shipments of ammonia to the mill is predicted to
be roughly 1.6 x 10-° per year.
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6. MONITORING PROGRAMS

6.1 AIR QUALITY

Particulate matter, measured by dustfall samplers, and sulfation rates, measured by lead
dioxide plates, were monitored at four locations on the project site for one year beginning in
March 1977. Beginning in October 1977, total suspended particulates were measured for five
months at one location by a high-volume air sampler. The ore buying station located on the
project site (Fig. 2.10) began operation in May 1977,

An estimate of S0, concentrations (ppm) was obtained by multiplying sulfation plate data
(milligrams per 100 cm? per day) by 0.03.7 In addition to the onsite monitoring, the Utah
Bureau of Air Quality operates a monitoring station for suspended particulates and sulfur
dioxide approximately 106 km (66 miles) to the southwest, at Bull Frog Marina. The applicant
will be required to conduct a monitoring program to collect onsite meteorological data, e.qg.,
wind speed and direction at one hour intervals, the results of which will aid in the determina-
tion of compliance with 40 CFR Part 190.

The applicant did not present an operational monitoring program for nonradiological air

quality. Because no significant impacts to air quality due to operation of the facility are

expected (Sect. 4.1), the staff does not recommend an operational monitoring program for air

quality.

6.2 LAND RESOQURCES AND RECLAMATION :

6.2.1 Land Resources

6.2.1.1 Land

The applicant acquired land-use data from published reports (ER, Sect. 13), discussions with
personnel of various Federal, State, and local offices, and onsite visits., The staff would
condition the license to require the licensee to conduct and document a land use survey on an
annual basis.

6.2.1.2 Historical, Scenic and Archeclogical Resources

The existing condition of the site was determined as described in Sect. 2.5.2. Additional
monitoring, will be performed as described in Sect. 4,2.2.

6.2.2 Reclamation |
Reclamation plans are in accordance with the regulations of the Utah Division of 0il, Gas and
mining.!'? The vegetation on reclaimed areas will be monitored and maintained until stand estab-
lishment and perpetuation is assured.” In accordance with the State of Utah Division of 0il,
Gas, and Mining (Reclamation Regulation, Rule M-10), the revegetation will be deemed accomplished
and successful when the species
1. have achieved a surface cover of at least 70% of the representative vegetative communities
surrounding the operation (vegetation cover levels shall be determined by the operator
using professionally accepted inventory methods approved by the Division),
2. have survived for at least three growing seasons,
3., are evenly distributed, and
4. are not supported by irrigation or continuing soil amendments .’

In addition, the applicant states that aerial photographs will be taken every third year to
monitor the progress of reclamation efforts.’
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The staff feels that the applicant's revegetation procedures and monitoring programs are
adequate to ensure successful reclamation. Sufficient records must be maintained by the
applicant to furnish evidence of compliance with all monitoring. The applicant will file a
performance bond with the State of Utah to ensure performance of land reclamation,®

6.3 WATER
6.3.1 Surface water

Quarterly monitoring of surface-water quality will continue throughout the 1ife of the project.
Sample locations are described in Table 2.21 and Fig. 2.5, and the chemical and physical
parameters to be measured are given in Table 2.20. Because of the temporary nature of many of
the watercourses in the site vicinity, it is recommended that the applicant take advantage of
seasonal rainfall and snowmelt in scheduling the collection of water samples.

6.3.2 Groundwater

The applicant has supplied chemical constituent data for one sample from each of two abandoned
stock wells on the project site. Water from these wells (G6R and G7R on Fig. 2.5), completed
in'the Dakota Sandstone, is of poor quality. Total dissolved solids are in excess of 2000 ppm,
which would have adverse effects on many crops. Total sulfate is in excess of 1300 ppm compared
with an acceptable value of 250 ppm; dissolved iron is in excess of 3 ppm compared with an
acceptable value of 0.05 ppm; and lead is in excess of 0,12 ppm compared with an acceptable
value of 0.05 ppm.S

Because the available groundwater data cannot be presumed to represent background conditions,
additional sampling in accordance with Table 6.1 will be required. The applicant will be re-
yuired to monitor the groundwater from wells installed on the sides of each tailings cell and
from a well installed centrally on each tailings cell embankment to detect potential groundwater
contamination (as discussed in Sect. 4.3.2.2) until reclamation is completed. The applicant is
also required to submit a plan to mitigate such contamination if observed.

6.4 SOILS

During September 1977, an existing soil survey of the site was field-verified by Lowell
Woodward of Provo, Utah (retired USDA Soil Conservation Service scientist), and a soil
scientist for the applicant's consultant (ER, Sect. 6.1.4.1). At least one soil profile for
each mapping unit was located and sampled. Soil analyses for potential uses in reclamation
operations included contents and characteristics such as texture, water-holding capacity,
saturation percentage, pH, 1ime percentage, gypsum, electrical conductivity, exchangeable
sodium percentage, sodium adsorption ratio, organic carbon, cation exchange capacity, boron,
selenfum and available phosphates, potassium, and nitrate/nitrogen (ER, Sect. 6.1.4.1).

6.5 BIOTA

6.5.1 Terrestrial

Plant communities at the project site were mapped by aer:al photographs and field verification
(ER, Sect. 6.1.4.3), Vegetation on the site was surveyeu during the spring and summer of 1977
(Fig. 6.1). Five 1.0-m® quadrats were placed every 10 m along 100-m transects. The number
of transects varied depending upon the size and homogeneity of the community. The larger and
more diverse communities had the greatest number of transects. Species collected were ten-
tatively identified in the field and later verified at the Rocky Mountain Herbarium of the
University of Wyoming. The density of each species was determined by counting the number of
individual plants in each quadrat. The percentage of cover for each community was estimated
visually within each quadrat, and all quadrats were then summed and divided by the total
number of quadrats to reach a mean percentage of cover for the entire community. Production
studies were also conducted during the 1977 growing season (April through September) and
expressed as kilograms per hectare (pounds per acre). The number of 1.0-m” samples taken in
each community on the site to measure production varied from 5 to 40, depending upon the size
and homogeneity of the community.
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A census of birds was taken in February, May, late June, and October by roadside counts (ER,
Plate 2.8-3) and a walked-transect count (Fig. 6.1). For the roadside count, all birds were
tallfed within a 0.4-km (1/4-mile) radius every 0.8 km (1/2 mile) along the transect. The road-
side count is an adequate method for determining the cemposition and abundance of birds. The
walked-transect counts, described by Emlen,® are useful for estimating densities in specific
habitats. Raptor nests were investigated by visting possible nesting sites.

Data on big geme were based on signs (scat, tracks, etc), direct observations, and information
supplied by the Utah Division of Wildlife Resources (ER, Sect. 6.1.4.3). Livestock information
was obtained from the U.S. Bureau of Land Management. Rabbits and hares were counted along two
roadside transects on two consecutive evenings each season (ER, Plate 2.8-3). A census of smal)
mamnials was taken at three trap grids placed on the site for each of three consecutive nights in
August and October 1977. Each grid consisted of 12 rows and 12 columns of traps spaced 15 m

(49 ft) apart for a total of 144 traps. Sherman live traps were used in the study and all traps

were checked each morning and night. The captured animals were eartayged and released to estimate

the population through a standard capture/recapture method,’ However, not enough animals were
captured to make a meaningful population estimate (ER, Sect. 6.1.4.3). In addition to the grids,
two traps lines consisting of 20 to 26 traps each were placed in pinyon-juniper and tramarisk-
falix ga?;tats to determine relative abundance, diversity and distribution of small mammals
{(Fig. 6.1).

Al though potentially harmful amounts of radionuclides and other contaminants in the tailings
impoundment are not expected to result in any significant impacts to wildlife, the actual
extent of this impact cannot be quantified (Sect. 4.6.1). Therefore, the staff recommends
that the applicant monitor the use of the impoundment by wildlife. Because surface water is
limited in the area, daily menitoring would be especially important during the fall and spring
migration periods of waterfow! and shorebirds, Daily records should include the number and
species using the impoundment, as well as length of use and behavior. These data should be
submitted to NRC on a yearly basis for evaluation to determine if there is a need for
additional monitoring.

6.5.2 Aquatic

Because of the lack of aquatic habitat (Sect. 2.6.1.1), subsequent paucity of aquatic biota
(Sect. 2.9.2), and the low probability that the aquatic habitat could be significantly
impacted by mill construction and/or operation (Sect. 4.6.2), an extensive, long-term aquatic
biota monitoring program is not considered necessary by the staff. However, because the
local, ephemeral streams (Corral Creek, Westwater Creek, and Cottonwood Wash) have not been
sampled for aquatic biota during times of water flow, the staff is requiring the applicant to
undertake a biotic survey of these environments under appropriate conditions to characterize
the temporal aquatic biota. Such data as baseline information will be necessary in evaluating
possible cqpstruction and operational impacts.

6.6 RADIOLOGICAL
£.6.1 Preoperational program

A preoperational, radiological monitoring program is being developed at the proposed White
Mesa mill site to establish the baseline radiation levels and concentrations of radioactive
materials occurring in air, biota, and soil, as well as in regional surface water and local
groundwater. The sampling program, begun in July 1977, is ongoing, and results are incomplete.
The preoperational monitoring program will conform to that recommended by the NRC and shown in
Table 6.1.

6.6.2 Operational effluent and environmental monitoring program

The objectives of the effluent monitoring program are to ensure that the proposed mill dis-
charges are as low as reasonably achievable, to develop criteria that can be used in the
design of new operational procedures, and to aid in the interpretation of the results of such
other studies as the environmental monitoring program. The procedures for controlling efflu-
ent release and performing monitoring and surveys will conform to applicable U.S. Government
regulations. The program recommended by NRC will consist of measurements of radioactivity in
the air, surface water and groundwater, soil, and biota and is shown in Table 6.2.
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7. UNAVOIDABLE ENVIRONMENTAL IMPACTS

7.1 AIR QUALITY

Ar unavoidable impact of construction and operation of the mill facility would be a slight
increase in particulate matter and ambient concentrations of gaseous emissions. Because the
concentration of these pollutants would be below the Federal and State air quality standards,
the staff feels that they will not significantly contribute to the decline of the regional air
quality.

7.2 LAND USE

7.2.1 Land resources

7 % Nonagricultural

Area land uses will change as a result of the population growth that would be induced by the
proposed mill and ary related mining activities. Possible adverse impacts are those which
would result from increased traffic on the highways.

7.2.1,2 Agricultural

Construction and operation of the mill would result in an unavoidable loss of nearly 360 ha
(900 acres) of potential grazing lend. Following project termination, about 50% of this total
area would be occupied by the tailings disposal system and would be unavailable for grazing
until 1t had been released from its status as a restricted area. The remaining land would

be reclaimed to permit unrestricted use.

7.2.2 Historical and archaealogical resources

The nature of the archaeological resources on the site is such that their value is expected to
!1e primarily in the information they contain, not in their existing location. Therefore,

'f the program of mitigation outlined in Section 4.2.2 is followed ?avofdance of sites when
wssible, full excavation of those which cannot be avoided, and protection of potential or
currently unidentified sites), adverse impacts should be minimized.

7.2 WATER
7.3.1 Surface water

Erosion of disturbed soils during construction and operation would minimally impact the local
streams and only during heavy, srosior-producing rainfall. No adverse impacts on surfeace
water caused by groundwater transport of tailings materials are expected. Uverall, no adverse
impacts to surface waters are expected.

7.3.2 Groundwater

Operation of the proposed mill would result in the use of about 5.9 x 10°m?® (480 acre-ft) of
water (drawn from the Navajo aquifer) ner year. The usage of water by the applicant should have
no adverse effect on other users. Preoperational and operational monitoring of the groundwater
is required (Sect. 6.3.7), and mitigating measures will be taken if unexpected groundwater
contamination is observed,
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7.4 SOILS

Construction and operation of thé mill facility would disturb about 360 ha (885 acres). Topsoil
will be removed from the construction areas and stockpiled for replacement upon termination of
operations. However, a temporary decrease in natural soil productivity is probable (Sect. 4,5).
Some sofl will be unavoidabiy lost, primarily from wind erosion, but proper mitigating measures
(Sect. 4.5) would minimize this impact Reclamation laws require successful establishment of a
501l medium that would be capable of -us*taining vegetation without irrigation or continuing soil
amendments (Sect. 3.3,2). Long-term impacts to the soil are not expected to be significant.

7.5 BIOTA
7.6, Terrestria)

The proposed project would result in a temporary unavoidable loss of about 360 ha (885 acres)
of vegetation and a concomitant loss of wildlife (Sect. 4.6.1). Although some vegetation and
wildlife loss would be unavoidable, such loss should not result in any long-term adverse
impacts,

7.5.2 Aquatic

The impact on limited available aquatic habitat due to mill construction or operation is
projected as insignificant (Sect. 4.6.7 and 7.3.1). No adverse impacts on aquatic biota are
expected,

7.6 RADIOLOGICAL

Radioactive emissions from transportation, storage, and milling of the ore would increase the
level of radicactivity in the surface environment.

7.7 SOCIOECONOMIC

The infusion of people into the local area would strain certain public services and the housing
market, unless these areas are expanded rapidiy. Both old and new residents would be affected,

The present consumer prices for goods and services in the area of the site would be stimulated
by the project. A rising cost of 1iving primarily affects original resideats who have not
increased their income at the same rate as energy-development workers,

The general inconvenience caused by expansion to meet the needs of the new residents — such
as construction eéctivities, temporary buildin?s. and decline in services — can rarely be
avoided in large projects such as uranium mill construction. The staff expects that such
inconveniences will affect many in the area of the White Mesa Uranium Project but that these
effects cannot be avoided,
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8, RELATTONSHIP.BETWEEN SHORT-TERM USES OF THE ENVIRONMENT
AND LONG-TERM PRODUCTIVITY

8.1 THE ENVIRONMENT

8.1.1 Air quality

The short-term increases in suspended particulates during plant construction and the increasas
in suspended particulates and chemical emissions associated with mill oqeration are expected
to have no impact on the long-term quality of the atmosphere in the region.

8.1.2 Land use

The land on which the mil} is located could be returned to its present state and capacity bg
reclamation activities. The tailings area, however, under present regulations may be unavail-
able for further productive use.

While uranium milling is a shert-term activity, a mill tailings dicposal site will constitute a
permanent disturbance uf the land surface, rendering it unsuitable for future archago!oqical
investigation. Therefore, any such investigation must be conducted prior to the initial surface
disturbance,

8.1.3 MWater

Because water for milling operations will be drawn from a deep and lightly used aquifer, no
changes in the water-use patterns of the area will occur as a result of mill operation.

8.1.4 Mineral resources

Mo mineral resources are known to exist on the site. FPReworking of tailings for extraction of
other minerals could occur if economics warrant,

8.1.5 Soils

The applicant's reclamation program is designed to return the soils to a condition of
productivity that is consistent with their present and historic usage — that is, the
production of forage and habitat for livestock and wildlife. The program will begin as soon
as practicable and will continue throughout the life of the project. As a result, about
half the disturbed soils should be back in production by the time mill operation ceases.

8.1.6 Biota
8.1.6.1 Vegetation

Revegetation of disturbed areas will begin as soon as practicable and will continue throughout .
the life of the project. A satisfactory vegetative cover is expected to be established in two

or three years. About half the disturbed area will be reve?etated by the time mill operations
cease, and the remainder will be revegetated shortly thereafter.

8.1.6.2 Wildlife
Terrestrial vertebrates now inhabiting the project site will either perish or will escape to
undisturbed areas surrounding the mill, where populations will be controlled by natural means.

After reclamation, the more adaptable individuals and species will repopulate the area as
favorable stage. in the vegetative succession are reached.

8.1.7 Radiological
The tailings will be impounded in lined pits. Such enclosures would be overlain with cover

material to meet radon release standards, and then reclaimed. The reclaimed tailings area
will constitute a source of radon emission of about twice the natural background flux,
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8.2 SOCIETY

No significant long-term impacts on the sociceconomic character of local communities can
presently be attributed to the project with certainty. The nature of such impacts will depend
on the prevailing community conditions when operations of this mill cease:

1. [If the local economy and population continues to grow when the operation terminates
and project personnel migrate from the area, the additional housing and public facilities
built to accommodate project-related personnel will F-'p to accommodate needs of the
expanding ecanomy.

2, If, at project termination, the economic activity a .opulations of communities are
declining and surpluses of facilities and housing exist, some of iLhe resources initially
invested to accommodate needs of the White Mesa mill employees will not have been
amortized., This situation could be aggravated if bonds used to finance public facilities
directly attributable te this development have not been amortized during tne operating
{or other taxpaying) life of the project.

A loss of long-term productivity may result from disturbance of archaeological sites, h..aver,
the mitigating actions that would be taken should result in preservation of archaeological
materials that might otherwise have been destroyed. This is consistent with the opinion of the
litah State Historfc Preservation Officer who has advised as follows!:

The work to identify significant sites and sites that will be adversely effected
is nearly complete and while certain sites within the property may be significant
under the federal criteria, as more fully explained in the State Archaeologist's
report, you should be aware that the significance of these sites lies not with
their becoming public attractions or monuments, but rather with the information
they have yielded about certain prehistoric cultures. Sites of this nature are
plentiful throughout the svutheastern part of Utah, but have not been tested.

[t 15 only the opportunity presented by the desire of Energy Fuels to build a
uranium mill in this area that permitted us to devote the time and energy

to a thorough study of such sites. In essence, Energy Fuels project will permit
the recovery of archaeological data that without the project probably never
would have becn recovered.

REFERENCES FOR SECTION 8

1. Utah State Historic Preservation Officer, letter to NRC, dated December 5, 1978.
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9. [IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

9.1 LAND AND MINERAL
9.1.1 Land

The land occupied by the reciaimed tailings cells ray not be available for further productive
use. This would be considered an irreversible comnitment of resources.

Work to reclaim archaeological sites may result in an incomplete recovery of archaeological data
or resources, or in an inadvertent destruction of a portion of those resources.

9.1.2 Mineral

No mazor irreversible or irretrievable commitments of mineral resources are anticipated other
than (1) the uranium and vanadium that will be recovered; (2) the 23,000 MT (25,000 tons) of
coal that will be burned each year; and (3) the yearly consumption of 6.6 MT (7.3 tons) of
kerosene and 95 m’ (25,000 gal) of fuel oil in processing operations: - Spresies

9.2 WATER AND AIR
9.2.1 MWater

Ground and surface waters are not expected to be impacted by the proposed project. Because of
the large volume of groundwater available, use of that water during mill operations is not
considered an irreversible or irretrievable commitment of resources.,

9.2.2 Air

Air is not depleted as u result of construction and operation of the mill facility but there
is a potential for the air quality to be impaired primarily as a recult of an increase in
total, suspended particulate matter. However, because the atmosphere is self-cleaning of
the pollutants at the anticipated low concentrations, no irreversible or irretrievable
commitments of air resources are expected.

9.3 BIOTA
9.3.1 Terrestrial

Although a total of about 360 ha (885 acres) of soils and associated vegetation will be
temporarily disturbed or lost for the life of the project, the land and wildlife habitat can
be restored in time to acceptable levels as a result of approved reclamation efforts

(Sec’.. 3.3.2). Curren: regulations, however, require the tailings disposal area (about 180 ha
(450 acres)) to remain fenced until it is released from its status as a restricted area.
Wwildlife will undoubtedly use this area after it is fully reclaimed, This restriction is not
considered an irreversible commitment of resources.

9.3.2 Aquatic

The staff does not expect any irreversible or irretrievable commitments of aquatic biota or
habitat from project operation,
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9.4 MATERIAL RESOURCES

Major irretrievable and irreversible commitments of material resources” incurred per year of
White Mesa mill operation are 6.04 MT (6.66 tons) of sulfuric acid; 4.8 x 10* MT (5.3 x 10° tons)
of manganese dioxide, 2.47 x 10 MT (2.72 x 10° tons) of scdium chlorate; 1.92 x 107 MT

(2.12 x 107 tons) of soda ash; 4.39 x 107 MT (4.84 x 10° tons) of ammonium sulfate;

2.93 x 10° MT (3.23 x 102 tons) of anhydrous ammonia; and 0.91 x 10° MT (1.0 x 10¢ tons) of
flocculent. In addition small amounts of [sadecanol, Amine, and various laboratory chemicals
will be consumed,

These materials are not in short supply and are common to many industrial processes.

e

B .

*
Assuming 25% of the ore is processed for vanadium.
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10.  ALTERNATIVES
10.1 ALTERNATIVE SITES

The following factors were among those considered in selecting and evaluating mill and
tailings disposal sites:

1. availability of suitable land; accessibility, but with limited public exposure
(population doses);

2.  proximity to producing mines and known ore bodies for reducing haulage costs and
decreasing the impacts associated with ore transport;

3. geotechnical, meteorological, and hydrological factors: (1) direction and intensity
of prevailing winds, (2) presence of mineral resources, (3) subsurface structural
stability, (3) availability of natural tailings impoundment liner materials (5) ade-
quate quantity and quality of materials available for reclaiming the tailings dis-
posal area and other disturbed surface areas, and (6) suitable drainage and flood
characteristics;

4. topographical factors such as (1) surface suitability for construction of facilities
with minimum alteration of terrain, and (2) minimal drainage area above the tailings
impoundment ;

B, proximity to natural and man-made areas that could be adversely affected by the
construction, operation, and reclamation activities related to the project;

6. existence of unique habitats that might support protected, threatened, or endangered
species;

7. availability of industrially important services such as transportation, power, and
communications.

The staff has determined that the most important factors to be considered during the site
selection process are those which ensure an acceptable tailings management program. The NRC
tailings management performance objectives for siting and design are listed in Section 10.3.1.

10.1.1 Alternative Mill and Tailings Disposal Sites

The applicant's Hanksville and Blanding ore-buying stations were located to collect uranium
ore from small producing mines in southeast Utah. The majority of the ore for the mill will
not be coming from company-owned mines located in close proximity in a specific geographical
arva but will be collected thru ore-buying from widely scattered mining operations in the Four
Cornors region. There are, theoretically, a multitude of potential sites in the Blanding -
Hanksville region.

As was the case with the existing ore-buying stations, alternate sites for the mill would be
optimally located with respect to the ore to be processed to minimize hauling distances, i.e.,
transportation impacts.

In addition to the alternative sites discussed below, the following alternatives were evaluated:

1 The alternative of storing the mil] wastes in the mines from which the ore was extracted.
This alternative is not feasible for a central milling operation that will be processing
ore from approximately 100 small, widely distributed mines with diverse ownerships.
Adequate control of the transportation, handling, and storage of the tailings would be
difficult, and arcessing and monitoring the effects of the tailings on the scattered,
site-specific environments would be both difficult and expensive.

o The alternative of milling the ore purchased at the buying stations at existing uranium
mills (see Section 10.4 for discussion).

The applicant evaluated two basic siting options: (1) locating the mill and Lailin?s impound-~
ment in the Hanksville area, and (2) siting the processing and waste disposal facilities in
the vicinity of Blanding.
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The option of locatin? the mill and tailings disposal facilities in the Hanksville area was
ronsidered unacceptable by the staff for the following reascns:

1. Socioeconomic limitations (Section 2.4.2). These limitations include (1) limited capac-
ity of Hanksville to absorb growth (excess housing is nonexistent); and (2) limited
availability of power, communications, and transportation (air and rail) services.
Hanksville (population 160) could not support the population increase that would be
necessary to implement this project. The population change would be similar to that
projected for Blanding (Section 4.8.1); however, the impacts would be significantly
greater.

-4 Increased ore haulage distances. Approximately 75% of the known uranium ore deposits
available for processing are located near Blanding (ER. p. 10-2).

Based on a consideration of socioeconomic and transportaticn impacts, the staff has concluded
that other potential alterpative sites in the southeastern Utah region would be no better than
those located in the vicinity of Blanding, Utah. Four alternative mill and waste disposal
sites in the Blanding area were evaluated by the applicant (Fig. 10.1): (1) Zekes Hole

(Area 1), (2) Mesa (Area I1), (3) Calvin Biack property (Area ?Il). and (A) White Mesa

(Area 1V). Zekes Hole is publicly-owned land located approximately 8 km (5 miles) southwest of
Blanding, adjacent to and on the south side of State Highway 95. The Mesa site alternative is
located approximately 6.4 km (4 miles) southwest of Blanding, adjacent to and on the south

side of State Highway 95 and consists of two sections of public land. The Calvin Black property
encompasses approximately 290 ha (720 acres) of orivately owned land and is located approxi-
mately 3.2 km (2 miles) south of Blanding along the north side of State Highway 95. The White
Mesa site is composed of 600 ha (1480 acres) of privately owned land and is located approxi-
mately 10 km (6 miles) south of Blanding on the w~est side of Highway 163 and is crossed by the
Black Mesa Road and an existing power line. (The site is owned by Energy Fuels Nuclear).

These sites were evaluated primarily with respect to the availability of suitable land, hydro-
logical and topographical considerations, and accessibility of services:

I Availability of Suitable Land. A drawback for the Calvin Black property is that it is
3.7 km (2 m!less from Blanding and there are private residences within a 0.4-km (0.25-mile)
radius of the site. The White Mesa site, 10 km (6 miles) south of Blanding, on the other
hand, 1s bounded on east, west, and south sides by publicly-owned land and the nearest

potential residence is 1.6 km (1 mile) north (the nearest current resident is approxi-
mately 3 miles north).

g, Hydrological and Topographical Considerations. Cottonwood Wash drains through the middle
o‘ the geEes HoTe s;{e and the drainage at this location is greater than 500 km? (193
square miles), The Calvin Black property lies directly in the Westwater Creek drainage.
The Mesa and White Mesa sites are both located on gently sloping lands and are not crossed

by major drainages.

3. Accessibility of Services. There is limited accessibility to commercial power at the
Zekes HoTe and Mesa sites; power is available at the Calvin Black property and White Mesa
sites. The applicant claims that the weler supplies at the Mesa site and at the Calvin
Black property might be inadequate to support the proposed mill, Access to roads is not
a problem at any of these sites,

Based on a comparison of the four areas with respect to the characteristics listed above the
staff concluded that the mill site area chosen by the applicant (White Mesa) was as
environmentally suitable (or was better) than any of the other three.

10,1.2 Alternative Tailings Disposal Sites in the white Mesa Area

The applicant evaluated four potential sites for mill tailings disposal in the White Mesa area
(see Fig. 10.2). At two of the sites (East and West), the tailings would be stored in
canyons; and dams of considerable height would be required as part of the impoundments, At
the North and South sites, tailings impoundments would cover larger surface areas and would be
shallow, requiring the construction of dikes of low height.

The West site is located in wWestwater Creek Canyon. The terrain in the area is steep, and a
15-year impoundment would require a dam approximately 70.1 m (230 ft) high. A single-cell,
above-grade impo