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. SECTION 1.0

ACTIVITIES

1.1 INTRODUCTION

Wyoming Mineral Corporation (WMC) has constructed and presently
operates a uranium extraction facility at the Kennecott Copper
Corporation's Bingham Canyon Mine near Copperton, Utah (see
‘ Figure 1.1-1). Accordingly, this environmental survey has been
prepared to fulfill the requirements of the U.S. Nuclear Regulatory
Commission using USNRC Regulatory Guide 3.8 as a pattern to the

extent possible,

2065Y
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1.2 DESCRIPTION OF THE PROQJECT

The large-scale copper mines of the world typically work porphyry
deposits from which a significant portion of copper production is
obtained by leaching dump material. In a copper leach operation,
oxidation reactions involving water, air and naturally occurring
bacteria leach copper from the dump material, The dumps are
constructed so that the leach solution is recovered at the bottom of
the dumps. This solution flows from the dumps to a copper
cementation plant where the copper values are recovered. The
solution 1is then returned to the top of the dumps (Figure 1.2-1)

forming a closed loop system,

At the same time that copper is leached from the dumps, uranium is
alco leached. Wyoming Mineral Corporation has signed a contract with
Kennecott Copper Corporation to build and operate a plant to recover
the uranium from their copper leach operation at the Bingham Canyon

Mine.

The 1981 production rate of the wuranium extraction facility was
approximately 140,000 pounds U308' The facility is estimated to
have an operating 1lifc of 20 years. The average concentration of
U308 in the leach solution 1is considered to have reached an
equilibrium value and production 1is e.nected te remain in the

140,000/1b./year range.

Q2 o0b68Y
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1:2.1 PROJECT AND PLANT ORGANIZATION

Wyoming Mineral Corporation owns and operates the uranium recovery
plant on Kennecott property. A royalty 1is paid to Kennecott on a
production basis., Management of the plant is under a Wyoming Mineral

Flant Manager who reports to the President of Wyoming Mineral.

1.2.2 PROCESS AND PLANT DESCRIPTION

The uranium recovery plant uses the ELUEX type of process which is
commonly used in the wuranium industry. There are three
characteristic features of the ELUEX process, viz, resin ion
exchange, solvent extraction and prec!pitation (see Section 3.0).
Because the project does not irvolve conventional mining methods,
neither overburden nor tailings disposal problems exist. Solution
flows from the Kennecott copper precipitation plant through the WMC
uranium extraction plant and back to the mine dumps in a continuous

cycle.

3= R OLEX



SECTION 2.0

THE SITE

2.1 SITE LOCATION AND LAYOUT

The site is a tract of approximately 1.3 acres located in the NE1/4
of Section 18, T3S, R2W, near the unincorporated town of Copperton,
Salt Lake County, Utah,. (Fig. 2.1-1 and 2.1-2). Copperton is
approximately thirty (30) miles southwest of Salt Lake City on the
eastern slope of the Oquirrh Mountain Range in what is known as the
Bingham or West Mountain Mining District. The site is located on
property owned by Kennecott Copper Corporation and is a part of the
Bingham Canyon Mine. The site is under lease to Wyoming Mineral
Corporation and zoned for heavy industrial uses by Salt Lake County.
(2,3,4) All the property immediately adjacent to the proposed

site is owned by Kennecott Copper Corporation.

The plant covers approximately 8,000 sq. ft. of the site with a
remainder allocated to parking and loading areas, storage and

boundary space. No other uses are proposed for the property.

-6- :2045’}
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2.2 REGIONAL DEMOGRAPHY AND LAND USES

Figure 2.1-1 describes a fifty (50) mile radius of the proposed
site. Included in the area described by this radius are all or
portions of nine (9) Utah counties which contain Utah's two (2)
Standard Metropolitan Statistical Areas (Ogden-Salt Lake City and
Provo-Orem) and the majority of the state's inhabitants (see
Table 2.2-1).(1) Also within this radius are portions of four 4)
National Forests (the Ashley, Cache, Uinta and Wasatch National
Forests), the Skull Valley Indian Reservation, Utah Lake and portions
of the Great Salt Lake. No other nuclear fuel cycle facilities are

known to be located with this radius. (2,3,4,3)

A five (5) mile radius of the proposed site is shown in Figure 2.2-1.
(Enclosed map in pocket.) Two (2) unincorporated towns are found in
this radius and nearly all of the population in the radius are
located in the sparsely populated Bingham Enumeration Districts 0006A
and O0007A of Salt Lake County (Table 2.2-2)(1). The area 1is
predominantly rural in character. In the immediate vicinity of the
site, the population has decreased, from an estimated 2,173 persons
reported in the original impact statement (1977) to 1,259 persons
reported in the 1980 census. This 1s a result of Kennecott Copper
Corporation's 1,800-acre Bingham Mine operation expansion in the area
and is in contrast to the expected increase in population which is
occurring and is expected to continue in the more populated areas of

the region (see Table 2.2-3).(8)

20 48Y
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TABLE 2.2-1

1980 POPULATIONS OF STANDARD METROPOLITAN STATISTICAL AREAS

(1980 Census)

NUMBER PERCENT
The State 1,461,037 100.0
‘nside SMSA's, Total 1,154,361 79.0
Salt Lake City - Ogden 936,255 64.1
Provo-Orem 218,106 14.9
Outside SMSA's, Total 306,676 21.0

TABLE 2.2-2

POPULATION OF NEARBY INHABITED AREAS
AREA POPULATION PERCENT

Copperton (unincorporated) 646 8 .
(1980 estimate)

Herriman (unincorporated) 613 48,7
(1976 estimate)

Total of Census Enumeration

Districts 0006A and 0007A 1,259 100.0

-10-
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TABLE 2.2-3

POPULATION PROJECTIONS

(April 1982)

Wasatch Front Regional Council

(Davis, Salt Lake and Weber Counties)

Ogden City 1970
1980
1995

Weber County 1970
(Including Ogden City) 1980
1995

North Davis County 1970
1980
1995

South Davis County 1970
1980
1995

Salt Lake City 1970
1980
1995

Salt Lake County 1970
(Including Salt Lake City) 1980
1995

wils

Census
Census
Estimate

Census
Census
Estimate

Census
Census
Estimate

Census
Census
Estimate

Census
Census
Estimate

Census
Census
Estimate

69,537
64,235
95,546

124,130
139,709
184,062

51,489
78,825
137,280

99,028
144,294
227,631

179,431
160,784
179,402

475,800

626,795
795,567

2 o684
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Since November 1971, the town of Bingham Canyon, the area's only
incorporated municipality, has ceased to exist due to mine
expansion, To the west, north and south of the site (with the
exception of the mine) is undeveloped and nearly uninhabited
mountain land, with the rich agricultural land of the Jordan River
Valley lying directly to the east, Land use in the populated area

(8)

to the east is summarized in Table 2.2-4. The area is under
the jurisdiction of the Salt Lake County Planning Commission and
the proposed use of the site area is consistent with the Salt Lake

Valley master plan. ()

No National Forests nor National Parklands are located in the five
(5) mile radius althougk there 1s considerable undeveloped
mountain land used for recreation. There are no hospitals nor
institutions of higher 1learning in the five-mile radius; the
area's residents receive these services in metropolitan Salt Lake
City or other heavily populated nearby areas. School population
in the five-mile radius 1is limited to secondary-school pupils.
Public school attendance in the Bingham Canyon Census Tract,
Enumeration Districts ©0006A and 0007A im 1982 is 910
persons.(ll). In 1982, the areas's largest employer {is
Kennecott Copper Corporation's Bingham Canyon Mine with
approximately 2,000 employes, most of whom commuted from outside

the immediate vicinity of the mine site. (1,9

2 6484
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TABLE 2.2-4

LAND USE ACREAGE SUMMARY

BINGHAM CANYON CENSUS TRACT - 1755.2 TOTAL ACRES

LAND TYPE ACRES
Residential 165.1
Commercial 0

Industrial 31.6
Transportation 138.8
Institutional 0

Utilities 17.4
Parks and Recreation 2.3
Agricultural 1,382.3
Vacant 28.8

20684
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‘ 2.3 REGIONAL HISTORIC, SCENIC, CULTURAL AND NATURAL LANDMARKS

A search of the National Historic Register of Historic Places
listings through early 1982 revealed a number of sites within 50
miles (see Appendix A-1). Three sites (Dansie Farmstead,
Harwarden House, and McLachlen Farmhouse) are within a ten-mile
radius toward the east, Each one is occupied by the owners, and
none is of major importance such that it attracts crowds. The
Bingham Canyon Open Pit Mine 1lies about five miles to the
southwest and draws a steady flow of about 250,000 tourists per
year, but the number present at one time usually for not more thkan

about 30 minutes, is at most 60-80,

‘ The archaeological survey of the site originally reported (see
Appendix A of the "Environmental Survey, Uranium/Copper Project,
Copperton, Utah" of 1976) that no pre-historic or historic
cultural remains were found. None was found during construction
on the site and none since. The Utah State Preservation Officer
reports (Appendix A-2) that a search of Utah State Historical and
Archaeological Files reveals no known cultural resources at th=

Copperton Site or nearby.

206599
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2.4 GEOLOGY

The plant site is located on the east side of the Oquirrh
Mountains (Figure 2.1-1), which are part of the Basin and
Range Physiographic Province. This province is characterized
by long, narrow, isolated, nearly-parrallel mountain ranges
separated by elongate basins which are filled with

(1)

unconsolidated sediments, The Oquirrh Mountains are a
north-south trending mountain range that has been strongly
folded and pushed upward as part of a thrust s.eet that has
(1)

moved eastward (Figure 2.4-1).

Surficial material at the site 1is the Harpers Fanglomerate

(2) The

Formation (identified as alluvium in Figure 2 4-2).
Harpers Fanglomerate Formation consists of poorly sorted,
poorly consolidated alluvial material, which is composed of
angular to subrounded quartzites, sandstones, dark
limestones, andesites and latites which range in size from

(3) It was

silt particles to boulders 6 to 8 feet across,
determined from a well log taken at the site that this
formation 1is 202 feet thick (Table 2.4-1). Beneath the
Harpers Fanglomerate Formation are Brecciated Latites

(igneous rock) of unknown thickness (Table 2.4-1) that dip

eastward from the Oquirrh Mountainms.

15- 20 68Y
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The scil at the site is the Butterfield extremely-stony loan.(é)

This soil formed to a depth of 20 to 40 inches in colluvium and
residuum from andesite rocks on alluvial fans.(z) This soil is

well drained, has a moderately slow permeability and runoff is

rapid. A soil description is provided in Table 2.4—2(4) and a
soil map in Figure 2.4-3.(4)
TABLE 2.4-1
LOG OF WELL X-24
Well Depth (Ft.) Description
0-5% Medium sand - 0.8 mm - 80Z,

gravel - 20%, quartzite - 100%
pale yellow to brown

subrounded
5-95% Quartzite 99+%, pale reddish
orange volcanics 12, 95%

gravel 10mm, 5% medium sand,
poor sorting with sand and
gravel grading into each other
95-202% Quartzite 99+%, pale reddish
orange volcanics, 85% pgravel
+5 mm, 157 medium sand, poor
sorting subangular to subround
202-210%* Gray Latite, soft weathered

210-221,5%* Brecciated Latite

Well Cutting

Well Core

e 2068Y
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All

Al2

B2t

B3ca

TABLE 2.4-2

SOIL DESCRIPTION OF BUTTERFIELD

EXTREMELY-STONY LOAN

0 to 5 inches, dark grayish-brown (10YR 5/2) extremely
stony loam, very dark brown (7.5YR 2/2) when moist;
moderate, fine, granular structure; slightly hard, very
friable, slightly sticky and slightly plastic; common
fine roots; 50 percent stones, cobblestones, and gravel;
moderately alkaline (pH 7.9); clear, wavy boundary.

5 to 10 inches, grayish-brown (10YR 5/2) very cobbly
light clay loam, dark brown (7.5YR 3/2) when moist;
moderate, fine, granular structure; hard, very friable,
slightly sticky and slightly plastic; common fine roots;
55 percent stones, cobblestones, and gravel; moderately
alkaline (pH 7.9); gradual, wavy boundary.

10 to 22 inches, brown (7.5YR 5/4) very cobbly heavy
clay loam, reddish brown (4YR 4/4) when moist; moderate,
fine, subangular blocky structure; very hard, firm,
sticky and plastic,; common fine roots; common
moderately thick clay films on ped faces and nearly
cont inuous coatings around coarse fragments; 65 percent
stones, cobblestones, and gravel; some thin lime
accumulations on the bottoms of the coarse fragments;
moderately alkaline (pH 7.9); gradual, irregular
boundary.

22 to 30 inches, 1light-brown (7.5YR 6/4) very cobbly
clay locam, reddish brown (5YR 4/4) when moist; massive,
very hard, firm, sticky and plastic; slightly calcareous
matrix with thick lime coatings on the bottoms and sides
of coarse fragments; 80 to 90 percent stones,
cobblestones, and gravel; moderately aikaline (pH 7.9);
abrupt, wavy boundary.

30 inches, weathered bedrock.
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2.5 SEISMOLOGY

The seismology data for Utah has been updated based on new
references (7,8). Since the start of plant operations, there have
been no earthquakes felt at the plant site. In the time period
from the original impact statement to present (January 1971 to
December 1980) there has been only one reported earthquake of 3.0
or greater on the Richter Scale in Salt Lake County. On March 9,
1978, there was an earthquake of 3.2 strength centered at 40° -

45.82'N, 112° - 5.87%.

2.6 HYDROLOGY
2.6.1 GROUNDWATER

Extrapolating from holes drilled at the copper cementacion
plant, it is estimated that the groundwater is found at a

depth of 125 feet beneath the site.(l)

The dominant direction of groundwater movement beneath the
site is estimated to be southeast toward Bingham Creek,
the nearest stream to the site. This conclusion 1is based
on *he eastward dip of the Harpers Fanglomerate Formation
(Section 2.4) and the southeasterly slope of the surface

towards Bingham Creek.

2065y
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2.6.2

The nearest groundwater user to the site is the town of
Copperton (Figure 2.2-1). Copperton obtains its water
from two wells located approximately 3 miles north of the
toun,(z) both of which are drilled to a depth of 1,200
feet. All Kennecott facilities near the Copperton plant
are supplied by a potable water system that obtains its
water from the Oquirrh Mountains and from deep

3)

wells. None of the water for either of thece systems

is obtained locally near the Copperton Site.
SURFACE WATER

Surface drainage at the site 1is southeast toward Bingham
Creek, Bingham Creek is a part of the copper Ileach
circuit and has an average annual flow rate of
approximately 3,470 gpm., It receives its water from the
copper leach dumps (approximately 337 of its watersled is
covered by dumps), from runoff and springs upstream in the
Oquirrh Mountains (Section 2.4), and flows eastward into a
reservoir abtout one-half mile southeast of Copperton.(a)

This reservoir has no outlet and water from it 1is pumped

up to the copper leach dumps.

-
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‘ In 1963, Woodward-Clyde-Sherard, consulting engineers,
completed a study of flood flows that included Bingham

) Runoff in this study was calculated using the

Creek.
formula Q = AIR, where Q = runoff, A = size of drairage
area, I = factor of imperviousness of each area, and R =
maximum average rate of rainfall over the area. This
study estimated that the factor of imperviousness was 0.3,
the flow velocity of Bingham Creek was 3 ft./sec., and the
rate of rainfall was 10 percent greater than the maximum
recorded precipitation for Salt Lake City (1.9 inches 1in
45 minutes). Using the same data, formulas and
assumptions, it is possible to calculate the maximum flood
discharge for that segment of Bingham Creek nearest the
. test site. These calculations yield a maximum flood
discharge of 256 cu. ft./sec. At this discharge, the

flood stage is estimated to 5,480 MSL. The site {is

located at 5,540 MSL, sixty feet above flood stage

On May 27, 1976, a water sample was taken from Blngham
Creek southeast of the site. Analysis of this sample
showed that the stream had a pH of 3 and contained
56,000 ppm total dissolved solids. This pH and level of
dissolved solids are to be expected since all of the
perennial tributaries of Bingham Creek orginate in mine

dump areas.

-2 R2068Y
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2.7 METEOROLOGY

The original survey of weather and climate of the plant site as

presented in the Environmental Survey, Uranium/Copper Project,

Copperton Site, Utah submitted in 1977 was based on data

gathered from the National Weather Service, Salt Lake City, Utah
Station (located at the Salt Lake City Airport) and frcm a
cooperative station four miles to the southwest of the project

at the Bingham Canyon Mine.

A local meteorclogical station was installed by the Wyoming
Mineral Corporation at the Copperton Plant Site in 1980, and
data wrre gathered for a one-year period as reported in the
following documents which are reproduced in Appendices C-2 and

c-3:

(1) Semi-annual Meteorological Data Summary Report for the

Copperton Uranium Facility: 19 Dec 8) - 30 Jun, 81;

Camp, Dresser & McKee Inc., Wheatridge, CO; Aug '8l.

(2) Semi-annual Meteorological Data Summary Report for the

Copperton Uranium Facility: 1 July - 31 Dec. '81;

Camp, Dresser & McKee Inc., Wheatridge, CO; Feb 82,

2068y
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Site Meteorclogical Data:

The meteorological monitoring program at the Copperton
Uranium Facility from 16 December 1980 to 21 December 1981,
in achieving an average data recovery of 86 percent,
recorded wind speed, wind direction, sigma theta (standard

deviation of wind direction), and temperature.

The 12-month data set presented in the two summary reports
is without any anomalies and reflects the ‘semiarid
continental climate of Utah and the mesoclimatic features
associated with a location at the mouth of a steep canyon.
The temperatures recorded during this 12-month period were
generally moderate. The lowest mean monthly temperature
was 0°C (32°F), which occurred during January, and the
highes:t mean monthly temperature was 24°% (7S°F), which

occurred during .Tuly.

The prevailing wind direction was west and was associated
with down-valley flow in Bingham Canyon The monthly uean
wind speeds varied from a maximum of 3.0 m/sec (6.7 mph) in
May to a minimum of 1.4 m/sec (3.1 wmph) 1in Deceaber.
Pasquill-Gifford atmospleric stability conditions were
neutral (Class D) or stable (Classes E & F) 50 to 67

percent of the time.

-25- =2 b&Y



Monthly summaries of key parameters »-unted in Table

2.7-1 (Temperature), Table 7 () Direction and

speed), Table 2.7-3 ( i ), and Table

Prior to the meteorological data acqui during the period

i

December 16, 1980 and December 31, 1981 by the el
weather station described above, Wyoming
Corporation compiled data by a mech al weather
a period of more than two and one-half years

the commitment i its

environmental study document

accuracy,

available

LOCAL ALTERNATE DATA SOURCES:
Wyoming Mineral Corporation has discontinued
electronic and mechanical weather

reasons, in addi

LU

acquire two-year's meteorologic data, are as follow

The Copperton operation 1s a small one which

very small radiological non-rad

impacts on the environment,

ectronic

in order

original

dition to having completed the commitment

-

has

4

iological
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MONTHLY TEMPERATURE MEANS AND EXTREMES (o C)

TABLE 2.7-1

December 1980 - December 1981

MEAN MEAN MEAN EXREMEMES

MONTH MAXIMI™ MINI MUM MONTHLY HIGHEST LOWEST
December? 9 2 6 13 -1
January 3 -3 0 10 -8
February 7 -1 3 16 -11
March 8 1 4 14 -3
April 14 7 11 20 -2
Mayb 15 5 10 20 0
June® 29 18 23 35 11
July 30 20 25 36 17
August 28 18 23 32 23
September 24 14 19 31 6
October 13 5 9 21 -2
November 12 K 8 21 -8
December 8 0 3 18 -10
8 Covers pericd 16 December 1980 - 31 December 1980,

Covers period 1 May 1981 - 14 May 1981
€ Covers period 15 June 1981 - 30 June 1981

s P

2068¢
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TABLE 2,7-2
MONTHLY PREVAILING ¥ °'ND DIRECTION
AND MEAN WIND SPEED

Decerber 1980 - December 1981

PREVAILING MEAN WIND SPEEDS
MONTH WIND DIRF” "ION (m/sec.) MPH Kts.
DECEMBER® West 1.4 3.1 2.7
January West 1.9 3.7 2.9
February West 2:5 5.6 4.8
March West 2.6 5.8 o 19 §
April West 2.8 6.3 5.6
Mayb West-Southwest 3.0 6.7 5.8
June© West-Southwest 29 6.5 5.6
July Southeast y P | 6.0 5.3
August West-Southwest 2.5 5.6 4.8
September West - 4.9 4.3
Oc tober West v e | 4.7 4.1
November West 2.2 4.9 4.3
December West P ; 3.8 2:3

@ covers period 16 December 1980 - 31 December 1980
’ Covers period 1 May 1981 - 14 May 1981

€ Covers period 15 June 1981 - 30 June 1981

o 20689
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TABLE 2.7-3

FREQUENCY OF OCCURRENCE (%) OF PASQUILL-GIFFORD

STABILITY CLASSES BY MONTH

December 1980 - December 1981

MONTH CLASS A CLASS B CLASS C CLASS D CLASS E CLASS F
December® 0 18 4 32 25 16
January 0 21 9 49 16 5
February 4 17 1X 29 20 19
March 14 15 8 25 22 16
April 23 32 8 26 16 12
Mayb 22 16 8 18 22 14
June® 30 14 3 13 13 27
July 24 12 8 33 10 14
August 27 11 9 21 16 15
September 19 14 7 25 16 18
October 12 17 7 31 18 14
November 0 17 10 21 24 26
December 0 20 10 46 18 6

8 Covers period 16 December 1980 - 31 December 1980
» Covers period 1 May 1981 - 14 May 1981
€ Covers period 15 June 1981 - 30 June 1981
20689
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TABLE 2.7-4

PERCENT RELATIVE HUMIDITY

DECEMBER 1, 1980 through DECEMBER 31, 1981

December, 1980
Annual -— 1980
January, 1981
February, 1981
March, 1981
April, 1981
May, 1981
June, 1981
July, 1981
August, 1981
September, 1981
October, 1981
November, 1981
December, 1981
Annual -- 1981

MEAN MAXTMUM
77.7 100
77.76 Avg 100
81.3 100
65.8 99
60.9 99
48.4 80
49.9 99
38.4 86
29.9 58
29.3 63
40.4 92
50.0 98
64.9 100
68.2 99
52.88 Avg 100

is contained in Appendix C.

MINIMUM

22

43
22
23
18
17
13
13
12
14
21
23
29
12

(1) The day-by-day record from which this summary table was derived

(2) The measurements of relative humidity were made at the Kennecott

Copper Corporation's tailings pond.
SEl/4.

30

It is located in R2W,T1S5,Sec8,

K20 689
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2) The Copperton operatior has a single discharge
point,

3) The only effluent of concern is particulate,

4) The level of effluent is significantly below
established regulatory requirements,

5) The cost of operations, maintenance, calibration,
repair and supplies to continue the electronic

weather station is disproportionate to the benefit.

In the event of an emergency event involving release of
radioactive particulates, meteorologic data are available
from the Utah Department of Health, Air Quality Contrel
Division at an air quality monitoring station located about

one-half mile east on Highway 48.

The data from the air quality monitoring station would be
particularly useful, if needed, as it 1s near to the plant
and downwind with respect to the prevailing wind
direction. 1Its data 1is also appropriate because of its
being located down-canyon and subject to the same
topographically-influenced local micro-climate and
meteorology. Data acquisition at this station was begun
early in 1982, As yet, none has been reduced but this is
expected to begin in about 30 days when funds will be

available,

jrem RO65S
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‘ A secondary source of data 1s Kennecott Utah Copper
Division's meteorologic station located up-canyon within
one mile of the Copperton Plant Site and the h;'grometer
located at the tailings pond north of Magna. The humidity
data are less representative because of the distance from
the Wyoming Mineral Corporation's Copperton Site and the

inter vening topography.

- L068Y
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‘ Neighboring Meteorological Stations:

To place the meteorclogy and climatology of the Copperton Site
in perspective and to provide some modicum of experimental
control, data from two U.S. Armed Forces Station and one
National Weather Service Station were obtained. They were Salt
Lake City (Airport), Hill Air Force Base (near Ogden), and
Michaels Army Aviation Facility at Dugway. The locations of

these facilities, as related to the Copperton Plant are as

follows:
STATION LATITUDE/LONGITUDE ELEVATION DISTANCE  BEARING
' Copperton 40°33'N; 112°%7'w 5540 ft. O mi, 0°r
Salt Lake City 40°%7'N; 111%57'w 4221 ft., 16 mi, 237°r
Hill AFB 41%7'N; 111%58'w 4748 ft, 35 mi. 015°T
Michaels AAF  40°11'N; 112956'w 4349 ft, 50 mi. 245°T

In comparing one station with another, of course, one must
consider certain conditions that inevitably must cause variances
in the data recorded. Obviously, the region is (and especially
at Hill AFB and Salt Lake City Airport) greatly influenzed by
the Great Salt Lake which affects wind speed because of its huge
mass of water and direction because of its flat surface and
temperature and humidity. The mountainous topography, especially

of the surrounding Wasatch, Oquirrah and Onaqui Mountains, as

-33- 20689
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‘ well as the local canyon terrain abocut the Copperton Site, can
be expected to cause wind and precipitation regimes at variance
from those of the other stations. Temperatures and humidity

are, of course, also affected by terrain and altitude.

Climatologic data for Salt Lake City, Utah (Airport) are given
in detail in Table 2-7.5. Less extensive data are given for
Hill AFB and Michaels AAF in Tables 2.7-6 and 2.7.7,

respectively.

-3 ROE8Y



‘ TABLE 2.7-5

CLIMATOLOGICAL DATA - SALT LAKE CITY, UTAH

(Ref: Local Climatologic Data, Annual Summary With Comperative Data,

1980 - Salt Lake City, Utah; NOAA, Asheville, N.C.)

Narrative Climatological Summary*:

Salt Lake City is located in northern Utah on the western slope of
the Wasatch Mountains, a range rising to heights of 8,500 to nearly
12,000 feet above sea level., Due to the proximity of this mountain
range, about three to five inches more precipitation per year can be
expected along the eastern edge of the city than over the valley a

few miles to the west,

Aside from the altitude (approximately 4,200 feet above sea level)
and the Wasatch Mountains, the most influential natural condition
affecting the climate of Salt Lake City is the Great Salt Lake. This
large inland body of water, which never freezes over due to its high
salt content, tends to moderate the temperature of cold winter winds
blowing from the west and northwest. Of lesser 1importance are the
Oquirrh Mountains located twenty miles to the southwest, This range,
with several peaks to above 10,000 feet, shelters the Salt Lake

Valley somewhat from storms associated with southwesterly winds,
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’ Salt Lake City has a semi-arid continental climate, with four well
defined seasons, Summers are characterized by hot, dry weather; but
the high temperatures during this season are usually not oppressive,
since the relative humidity is generally low and the nights usually
cool, July is the hottest month with average maximum readings in the

nineties,

The average daily temperature range is about thirty degrees in the
summer and eighteen degrees during the winter. Temperatures above
102° in the summer or colder than 10° below zern in the winter

are likely to occur one season out of four.

Winters are cold, but usually not severe. Mountains to the north and
east act as a barrier to frequent invasions of cold continental air.
The average annual snowfall ranges from under 60 inches at the
Airport to over 70 inches in the foothill area of the eastern portion
of the city. Similarly, the average maximum depth of snow during the
winter varies from 9 to about 13 inches. The average duration of
continuous snow cover is 29 days. Precipitation, generally light
during the summer and early fall, reaches a maximum in spring when
storms from the Pacific Ocean are moving through the area more
frequently than at any other season of the year. Winds are usually
11ght, although occasional high winds have occurred in every month of

the year, particularly in March.

2068 ¢
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The growing season, or freeze-free period, is quite long, averaging
over five months in length. Yard and garden foliage generally are
making good growth by the end of March or the first week in April,
even though the last freezing temperature in the spring usually

occurs in late April.

*NOTE: The weather station from 06-30-78 to present has been located at
the Executive Terminal Building, Salt Lake City International
Airport, Wind instruments are 20 feet above ground; extreme
thermometers, psychrometer, and hygrothermometer, 6 feet;
sunshine switch and weizhing rain gage, 5 feet; and

tipping-bucket and eight-inch rain gage, 3 feet.

RAOCEY

3w



TABLE 2.7-5 (continued)
METEOROLOGICAL DATA FOR HE YEAR 1980
(Note: Data for 1981 not ready at press time)
Station: SALT LAKE CITY, UTAH International Afrport
Temperature °F Precipitation Relative wind
Averages Extremes in ‘nches Humidit t. Resultant Avg. Fastest Mile
Pally bvally Equiv, Wour Wour ﬁour HWour Birec- Speed Speed Speed  Direc-
Month Max. Min, Monthly Highest Date Lowest Date Water Snow 05 11 17 23 tion m.p.h. m,p.h, m.p.h. tion Date
(TocaTl time) il

JAN 41.1 26,2 33.7 57 13 -4 31 2.87 24.5 82 74 70 79 19 2.6 8.8 59 NW 10

FEB 4.0 25.9 36.0 67 27 3 1 2.25 2.9 81 68 62 79 17 4.4 9.0 28 S 19

MAR 50.7 32,2 41.5 64 14 23 22 2.46 19.9 72 56 49 69 19 3.0 10.5 36 s 5

APR 64.8 40,5 52.7 35 20 30 13 0.89 1,2 62 38 33 57 20 3.0 10.4 32 s 22

MAY 68.1 45.8 57.0 86 22 37 24 2.70 T 76 51 46 71 20 2.6 6.8 40 SW 23

JUN 82,2 52.7 67.5 97 29 42 7 0.42 0.0 58 29 27 50 20 - % | 10.8 38 W 30

JUL 92,2 63.0 77.6 101 28 56 11 1.34 0.0 53 29 24 45 16 1.6 9.3 31 s 29

AUG 88.3 59.9 74,1 99 12 48 20 0.26 0.0 51 30 23 41 18 3.2 10.6 36 NW 15

SEP 79.9 S2.6 66.3 93 5 38 22 0,72 0.0 61 33 26 50 18 4.7 2.9 33 S N

ocT 65.4 39.7 52.6 84 11 28 23 1.74 T 70 42 39 65 20 1.8 T:3 40 S 12

NOV 2.3 3¥3 41.3 74 7 15 25 1.17 3.9 74 56 55 71 18 2.3 6.9 28 S 7

DEC 0.2 27,0 33.6 58 26 19 9 0.37 3.3 81 73 72 80 19 2] 5.7 38 S 4
” JUL JAN JAN
2 YEAR 64.3 413 52.8 101 28 -4 31 17.19 55.7 68 48 ba 63 19 2.7 9.0 59 NW 10
oy
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TABLE 2.7-5 (continued)
NORMALS, MEANS, AND EXTREMES FOR THE YEAR 1980
(Note: Data for 1981 not ready at press time)
Station: SALT LAKE CITY, UTAH International Afrport
Temperature °F Precipitation in Inches Relative Wind
Normal Extremes Water Equivalent Snow Humidity, gt Mean Prevail. Fastest Mile
Dally Daily Record Record Max. Minimum flour Hour Hour Hour Speed Direc- Speed Tirec-
Month Max. Min, Monthly W¥ighest Yeaer Lowest Year Normal Monthly Monthly Monthly 05 11 17 23 wm.p.h. tion  wm.p.h, tion Year
{Tocal time)

JaN 37.4 18.5 28,0 ol 1971 =22 1949 3.27 3.14 0.09 323 78 70 68 77 15 SSE 59 NW 1980
FEB 43,4 233 33.4 69 1972 =30 1933 3. 19 3.22 0.12 22,9 77 64 58 76 8,2 °E 56 SE 1954
MAR 50.8 28.3 39.6 78 1960 2 1966 1.63 3.67 0.10 41,9 70 52 46 67 9.3 SSE 71 NW 1954
APR 61.8 36.6 49.2 85 1980 14 1936 .22 4.90 0.45 26.4 67 44 39 62 2.5 SE 57 NW 1964
MAY 72.4 44.2 58.3 93 1958 25 1965 1,49 4.76 T 7.5 65 38 32 57 9.4 SE 57 NW 1953
JuN 81.3 51.1 66.2 104 1979 35 1962 1,30 2,93 0.01 T 59 31 26 50 9.4 SSE 63 H 1963
JuL 92.6 60.5 76.7 107 1940 40 1968 0.70 2.52 T 0.0 51 26 20 41 9.4 SSE 49 W 1936
Al 90.2 58.7 74.5 104 1979 37 1965 0.93 3.66 | 0.0 54 29 22 45 9.6 SSE 58 SW 1946
SEP 80.3 49.3 64.8 100 1979 27 1965 0.68 4.07 T 4.0 61 34 27 53 .1 SE 61 w 1952
ocT 66.4 3%.4 52.4 89 1963 6 1971 1,16 3.61 0,00 16,6 68 42 39 65 8.5 SE 67 NW 1950
NOV 50.0 28.1 39.1 75 1967 -14 1955 1.31 2,57 0,01 19.5 74 57 58 72 7.8 SSE 63 NW 1937
DEC 39.0 21.5 30.3 67 1969 =21 1932 1.39 3.82 0.08 35.2 78 70 71 78 7.4 SSE 54 S 1955
JuUL FEB MAR

YEAKR 63.8 38,2 51.0 107 1960 =30 1933 15.17 4.90 0.00 41,9 67 46 42 62 8.8 SSE 71 Nw 1954

Sy
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TABLE 2.,7-6
CLIMATOLOGTCAL DATA -~ HILL AIR FORCE BASE
(Ref. AWS Climatic Brief - Hill AFB, UT -~ USAFETAC, June, 1980C)
Mean
Temperature (°F) Precipitation (in) Snowfall (in) Relative Surface Winds
Mean “Extreme Monthly athly Humidity Prevalllng Speed

___Dbaily (%) LST Direction Mean Max,
Mouth Max. Min, Monthly Max. Min, Mean Max. Min, Mean Max., 6_1. 13 (16 PT) (KT) (KT)
JAN 33 21 27 86 -13 23 5.6 | 18 45 69 64 ESE 7 65
FEB 39 25 32 65 -5 1.6 4.1 WA 12 32 68 59 ESE 8 59
MAR 47 30 39 72 3 1.9 4.3 ¢ 12 38 63 50 ESE 8 73
APR 56 38 48 83 17 2.4 5.8 .6 9 37 58 43 ESE 7 62
MAY 67 47 58 91 24 1.8 6.4 ? 2 20 55 37 ESE 7 83
JUN 78 55 67 101 37 1.3 4.0 # ’ ¢ 50 32 ESE H 69
JuL 88 64 76 104 49 9 22 # 0 43 28 ESE 7 62
AlG 85 62 74 101 39 .8 3.9 ¢ ¥ 41 26 ESE 8 66
SEP 75 53 64 97 28 1.2 4.0 ¢ # “ 45 29 ESE 7 64
ocT 62 43 52 88 21 1.5 4.2 .0 2 16 49 37 ESE 7 75
NOV 47 32 39 70 -6 1.5 3.1 i ° 7 23 59 49 ESE 6 66
DEC 36 23 30 59 -9 2.1 5.0 | 17 48 68 63 ESE 6 57
ANN 59 41 51 104 -13 18.9 6.4 .0 79 48 56 43 ESE 7 83
ETR 30 30 30 30 30 30 30 30 30 30 10 10 iv 10 30
# = Trace

-40-
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Temperature (°F)

(Ref. AWS Climatic Brief - Michaels AAF, UT - USAFETAC, June 1974)

TABLE 2.7-7

CLIMATOLOGICAL DATA ~ MICHAELS AAF

Precipitation (in)

Mean Extreme Monthly
Month Max, Min, Monthly Max. Min, Mean Max, Min,
JAN 38 16 27 66 ~16 s 1.4
FEB e 23 34 70 -11 = 1.4
MAR 51 27 39 80 -6 o7 4.9
AFR 62 36 50 87 1 .8 2.0 |
MAY 74 46 60 97 25 o 2.4 i3
JUN 83 54 69 107 31 = 2.4 .0
JuL 94 63 79 108 41 ) 1.1 ¢
AlC 91 61 76 104 39 o3 1.4 "
SEP 82 49 66 101 27 4 2.0 .0
ocT 69 i3 54 89 17 . 1.4 0
NOV 50 26 39 74 -8 . | 1.5 &
DEC 9 20 30 61 -5 .6 1.6 ¢
ANN 65 38 52 10w -16 6.7 4.9 0
ETR 20 20 20 20 20 24 24 24

# = Trace

=

Snowfall (in)

Monthly

Mean

W N WO O 0 0O =W Ww s

-
~

22

Max,

10
12

-
-

N ® =~ ©0 ©O O C o &>

16

22

Mean
Relative
Humidity
(2) LST
gi !j
79 61
77 55
70 44
63 36
58 29
52 26
41 20
46 22
47 25
58 33
72 68
82 66
62 39
23 25

Surface Winds

Prevalling Speed

Direction
(16 PT)

Mean
(KT)

Max,
(KT)

L7 7. T T 7 T T T T 7. < B~ R I )

25

w > v

25

64
50
59
81
62
58
62
51
52
54
44
45

81

29
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. 2.8 ECOLOGY
2.8.1 VEGETATION

A general vegetation map of the Copperton area 1is shown in
Fig. 2.8—1(1) and of the site in Fig, 2.8-2, A botanical survey of
the site was completed by personnel of the Utah Agricultural
Experiment Station, Utah State University on July 15, 1976 and
incorporated in the environmental survey document submitted with the
original license application (Appendix D-1). Their report stated
that the area was contiguous to industrial development and the
original vegetation had already been altered to such an extent that
it consisted mostly of weedy species. The original top soil had been
. pushed into an east-west ridge along the south end of the property
and then replaced by a cap of fine cinder material., More than half
the area was destitute of vegetation, and the rest was covered by
sparse vegetation, It was therefore concluded that there would be
only a small effect on the local flora with the establishment of the

uranium recovery operation site.
2.8.2 WILDLIFE

A wildlife survey (birds, mammals, reptiles) was conducted also in

1976 by personnel of the Utab Agricultural Station, Utah State

University. Their report, also contained in the 1976 environmental

survey document, stated that no known endangered species of wildlife
. are living on this site or the surrounding area.

20 Y
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FIGURE 2.8 -1:

VEGETATION MAP

OF COPPERTON

AREA

GS

()

LEGEND:

CRASSES & SAGEBRUSH: bluebunch Sz
vheatgrass, basin wildrye, (s 2

squirrei tail, Indian ricegrass, O
sandberg bluegrass, muttongrass,
arrowleaf balsamroot, big sage-
brush, antelope bitterbrush,
y=1lowl rush.

Q740 S858

0AK

Overstory: gambel oak
I'nderst ry varieties: blue-
bunch vheatgrass, bearded
wheatg 1ss, mountain brome,
slendei wheatgrass, Nevada
bluegr: 3, arrowleaf balsam
root, .telope bitterbrush,
hig say - brush, mountain snow-
berry.

SCATTE!"D OAK: Dispersed oak
stands nixed with grass & sage.

CEDAR

(verst.ry: Utah juniper
Inderst!ory Varieties: blue-
hunch +heatgrase, cheatgrass,
(reat lasin wildrye, Indian
ricegrass, neddle and thread,

ig sagebrush, snakeweed, yellow-
brush.

NON-IRRIGATED CROPLAND:
Common Crop: Alfalfa, small
prains, sugar beets, corn for
~ilage, truck garden crops.

BARREN OR DEVELOPED LAND AND
BODIES OF WATER NOT CODED.
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VEGETATION TYPES

£ 14,500

[] GRINOELIA SQUARROSA - MELILOTUS AL8A
[[[] eroMus TECTORUM - ALYSSUM MINUS

EE] CHRYSOTHAMNUS NAUSEOSUS - GRASSLAND

Ul MUS SIBERICUS - CHRYSOTHAMNUS
NAUSEOSUS - CONVOLVULUS ARVENSIS

K/\ CHRYSOTHAMNUS NAUSEOSIS

552« BARREN GROUND

I |
/b\ \“7\\ N 17,000

75
l SCALE 1"=100'

l FIGURE 2.8-2: VEGETATION MAP OF COPPERTON SITE

L/
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proposed uranium recovery

operation development area and the lack of food and cover on

this site, ey declared the plant would cause little harm to

the area surrounding the construction site.

+
&

The nearest stream to the Birgham Creek which is a

copper leach juatic surveys were done

1 Az i3
LOW pn

arrangements Wyoming Mineral Corporation made with

issance survey

survey states
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SECTION 3.0
THE PLANT

Wyoming Mineral Corporation (WMC) operates a wuranium recovery
plant on a 1.3-acre site near Copperton, Utah. Uranium is being
recovered from dump leach solution generated by the Kennecott
Minerals Corporatiou. Naturally occurring bacteria, water and
oxygen leach the mine dumps in Bingham Canyon and Kennecott
Minerals Corporation recovers the copper from the leach solution.
Low concentrations of uranium are present in the mine dumps and a
portion of the wuranium is leachked along with the copper.
Kennecott operates a cementation plant at a flow rate of
approximately 45,500 gallons per minute for the recovery of the
copper from the leach solution. The WMC plant processes a portion
(up to 10,000 gallons per minute) of the tails solution from the
copper cementation plant, All solution discharges from the

uranium extraction plant are returned to the copper leach circuit.

The plant recovers uranium from the leach solution by ion
exchange. The eluate from the ifon exchange 1s then concentrated
by solvent extraction, Ammonium diuranate (ADU) is precipated
from the solvent extraction strip solutior, The ADU product 1is
washed, dewatered and calcined to U308 ’ The packaged
yellowcake product 1is shipped to a conversion plant. Daily

production can be up to 600 pounds of U308 .

20‘»”6’
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2,1 EXTERNAL APPEARANCE OF URANIUM RECOVERY PLANT

The tallest part of the building houses the ion exchange
equipment. The lower part of the building houses the solvent
extraction equipment, calcining equipment, a storage area, a plant
office and a laboratory. Other structures in the plant area are a
fire pump, a house water tank, a sulfuric acid storage tank, an
ammonia storage tank, electrical substation, a spare parts
warehouse, an office extension and a storage tank for solvent.
Figure 3.1-1 shows the pipeline location from KMC and Figure 3.1=2

shows a plan view of the recovery plant.

20¢ 54
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FIGURE 3.1.2 (Cont'd.)

TANK IDENTIFICATION INDEX

T208
T213
T215
T211
T210
T207
T206
T230
T323
‘ T326
T325
T324
T323
5203
F202 A & B
T536
T431-434

SX314-321

Pulse Tank

Pulse Tank

Pulse Tank

Iron Scrub
Backwash

IX Product

Strip Acid Makeup
Spills Collection
SX Tails

Waste Solution
Organic Surge

SX Product

SX Tails

Surge Arrester

IX Feed Filters
Thickner
Acid/Precipitation System

SX Mixer - Settlers
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3.2 PLANT CIRCUIT

3.2.1 ION EXCHANGE

A portion of the tails solution from ihe copper cementation plant
is pumped to the uranium recovery plant through pipelines
(Figure 3.2-1)., Return lines pipe the solution back to the copper

cementation plant,

Uranium is removed from the feed solution by a resin ion
exchange, The uranium exchanges for a sulfate ion attached to the
ion exchange resin. The 1ion exchange equipment gfed is a
continuous countercurrent unit (Higgins Loop). The resin is
pulsed through the Higpins Loop at predetermined intervals, While
passing through the loop, the resin is successively loaded,
backwashed, stripped and rinsed. After backwashing, the
uranium-loaded resin is treated with sulfuric acid to remove the
urarium. The resin is then returned to the loading section to

start the cycle over again.

5 [ Y SOLVENT EXTRACTION

The eluate from ion exchange contains approximately 800 ppm

U308 . For further concentration and purification, 1t {is

-50- L068Y
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‘ treated by solvent extraction. The solvent extraction equipment
con:ists of mixer/settler units., Three stages of extraction, one

stage of solvent washing and three stages of stripping are used.

The solvent used is di-2-ethylhexyl phosphoric acid (D2EHPA) with
tri-n-octyl phosphire oxide (TOPO) synergistic agent and a long

chain alcohol (tridecyl alcohol) in a kercsene diluent.

The solvent is loaded to approximately 9.5 g/l Uy0gq. Prior to
stripping, the solvent is water washed. The uranium is stripped
from the organic with sodium carbonate solution, After extraction
of uranium in the solvent extraction circuit, the ion exchange

strip solution is recycled.
3.2.3 PRECIPITATION
Prior to the precipitation step, the carbonates in the strip

solution are eliminated with sulfuric acid. The uranium-bearing

solution is transferred to agitator tanks where anhydrous ammonia

gas is added to precipitate ammonium diurante (ADU).
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3.2.4 DEWATERING

The ADU slurry is transferred to a thickener for preliminary
dewatering. The slurry is then washed and further dewatered in a

centrifuge.

3.2.5 DRYING =~ CALCINING - PACKAGING

The dewatered ADU is dried and calcined to the final product,
U308' The calcined product is discharged directly into drums

and stored for future shipment.

3.2.6 PLANT UTILITIES AND SUPPORT

The recessary reagent storage facilities are provided.
Concentrated sulfuric acid and anhydrous ammonia storage tanks
plus an aumonia vaporizer are located outside the building

Steam 1is provided by a gas-fired boiler. Process and potable

water are provided by Kennecott and stored in an on-site tank. A

diesel-powered fire pump is provided on site.

o 2059
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3.3 SOURCE OF PLANT WASTES AND EFFLUENTS

The uranium recovery plant receives feed directly from the copper
cementation plant, The uranium is removed from the solution and
the solution is immediately returned to the copper cementation
plant, There is no liquid plant effluent as such, since all plant
bleeds are added to the feed solution which returns to the copper
leach eircuit (Figure 3,2-1), Plant bleeds originate from the
Higgins Loop, the solvent extraction circuit and dewatering of the
ammonium diuranate. The total fluid discharge from all waste
streams 1is estimated at 44 gallons per minute., The solution
released contains the following chemical constituents:

= .

NH

+
4 0 U308 > 4 , Na , solvent and reagent,

S0
Gaseous releases originate from the precipitation circuit, the
solvent extraction circuit, the dryer/calciner and the gas fired
boiler. Release of carbon dioxide to the atmosphere results from
the decomposition of the sodium carbonate prior to the
precipitation of ADU. It is estimated that the amount of CO2 |
released is approximately 30 liters per minute. The vaporization
of organics to the atmosphere from the solvent extraction circuit
is minimal due to the low vapor pressure of the solvent. Natural
gas is burned at a rate to produce an average of 2 millfon BTU/hr.
with a maximum of 4.9 million BIU/hr. Water vapor, carbon dioxide
and ammonia gases are produced during the calcining of the uranium

product.

L35 Rob8Y
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3.4 CONTROL OF PLANT EFFLUENTS

No treatment of plant bleeds are necessary since the total
discharge from the plant is small relative to the tails scream.
Before discharge, all waste streams are processed through the
Higgins Loop to remove small traces of uranium present.

Carbon dioxide releases are vented out of the building.
Atmospheric release of the products of combustion are vented

through an appropriately designed stack. Water vapor and ammonia

gas are removed by a dust collection and scrubbing system.

3.5 SANITARY AND OTHER PLANT WASTES

Sewage from the plant is handled by a septic tank (Section 5.4)

designed in accordance with State of Utah regulationms.

3.6 MINING ACTIVITIES

No mining activities are associated with the plant.

-56- 20659
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' SECTION 4.0

ENVIRONMENTAL EFFECTS OF SITE PREPARATION

AND PLANT CONSTRUCTION
4,1 SITE PREPARATION AND PLANT CONSTRUCTION
Effects from construction activities were small and of a temporary
nature, resulting primarily from dust, fumes and noise effects.
The construction phase lasted less than one year.

4,1.1 OFF-SITE EFFECTS

. Entrance to the site is along pre-existing roads. The increase of
traffic on local roads from construction activites was small and

no temporary housing facilities were required.
The dust effects created by vehicular traffic were small since the

traffic was low and the only unpaved roads that were used are on

Kennecott Copper Corporation land.

-57- 20684
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» 4.1.2 ON-SITE EFFECTS

All temporary equipment lay-down aveas were located within or
contiguous to the site. The dominant chemicals wused during
construction were soaps, detergents, paints, cleaning fluids and
concrete admixtures, Sanitary wastes were handled by portable
chemical toilets. All trash and oil generated by construction

activities were hauled off-site for disposal.

Erosion from the site was small due to the low annual rainfall of
the area, the low slope of the site ground surface, the use of
existing roads, and the graveling of the road constructed into the

site.

4.2 RESOURCES COMMITTED

The only irretrievable resources committed during construction
were those materials used to construct the facility that cannot be
recycled after the facility 1s decommissioned (e.g., paints,

chemicals, contaminated equipment, etc.).

RAO6SY
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‘ SECTION 5.0

ENVIRONMENTAL EFFECTS OF PLANT OPERATION
5.1 RADIOLOGICAL IMPACTS

Uranium mining activities do not result in significant increases
in environmental radicactivity outside the immediate environment

of the mine/mill. )

Although conventional uranium milling
activities contribute a small amount to the content of radioactive
material in the immediate environment of the facility, population
doses from this source cannot be distinguished from background

' radiation. In the Salt Lake Valley, the annual whole body
radiation dose is approximately 140 to 160 millirems per year per
person. For reasons described in Section 5.1.1, the radiological
impact of the uranium recovery process described in this report

were appreciably less than that of conventional wuranium

mining/milling activities.

5.1.1 RADIOLOGICAL EFFLUENTS

Due to the "closed loop"” nature of the uranium recovery process,
radiological release to the natural environment is possible only

through loss of product in drying. This emission would be in the

form of radionuclide particulates released into the atmosphere,

-59- RobsY
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. i.e., natural uranium and its daughter products., A drying process
selected minimizes product loss and effluent release. This
process includes a low temperature with a venturi type of water
scrubber. The unit is sealed so that emissions are possible only

through the exhaust stach.

The total loss of product from the system was expected to be less
than 0.006%. ~he data found in Table 5.1.1 verifies this
expectation., This figure 1s consistent with those reported by
Sears for similar dryer/wet scrubber systems.(z) The complete
drying/scrubbing system 1s designed to ensure that all
radionuclide concentrations in the air will be less than maximum
permissible concentrations for non-occupationally exposed
' environments at all site boundaries in accordance with the limits

specified in the Code of Federal Regulations, Title 10, Part 20,

Appendix B (Table 5.1.1).

5.1.1.1 RADIONUCLIDE RELEASE FROM DRYING AND PACKAGING OPERATIONS

Results obtained from stack sampling of the general fume system

and the drying and packaging operations follow in Table 5.1-1.
5.2 EFFECTS OF CHEMICAL DISCHARGES

Liquid effluents from the uranium recovery plant flow out from the

plant in the tails solution. These wastes are from plant bleeds

and are released from the plant at a measured rate of 44 gpm

-60- 20b 8’
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TABLE 5.1-1
RADIONUCLIDE RELEASE FROM DRYING AND PACKAGING OPERATIONS

JANUARY 1, 1981 - JANUARY 1, 1982

General Fumes Calciner

1. Average Uranium Concentration

for 4 years (24 hour period) 1.17x10’17pc1/cc 3.36X10’12pc1/cc
2. Maximum Uranium Concentration

in 4 years 7.62x10"125¢4/ce 22.6X10°12Pc1/cc
3. Average Uranium Release Rate

for 4 years 8.63x10“2uc1/sec 21.6x10'7pci/sec
4. Total Uranium Released in

‘ 4 years 126 pei 93.6 mci

5. Average ?30 Th Concentratioa

for 4 years 7.31x10"10uc1/ce 12.98x10'1§pci/cc
6. Average 230 Th Release for

4 years 19.2x10 M yci/sec  29.8x107 M uct/sec
7. Average 226 Ra Concentration

for 4 years 36.1X10‘18pc1/cc 135.7x10"1%uc1/cc
8. Averaage 226 a Release rate

for 4 years 1.36xX10"Buci/sec 26.7X10"1%pc1/sec

Radiochemical isotopic analysis of yellowcake
product indicates 230Th activity fraction = (1.54X10’6) (Total Activity)
226Ra activity fraction = (1.34X107%) (Total Activity)

e 2068Y



. (Figure 3.2-1). The waste Stream consists of water, SOA B ’

+

+
& , Na , solvent and reageat.

0308 » NH
A sodium carbonate strip is used in the solveat extraction
process. Table 5.2-1 shows the measured concentration of wastes
in the waste stream, the feed stream to the plant, and the waste
stream fiom the plant. The only increase of waste concentrations

in the plant waste stream over the feed stream 1is in 804 - ’

BHA . , solvent and reagent, Due to the large dilution
capacity of the tails stream, NHA * is estimated to increase
in the tails stream by 3 x 10.3 ppm, solvent increase by

h 8 10-5 ppm, reagent Jy 4 x 10-3 % Na+ decrease by 1 ppm,

-

In addition to the above-listed effects oan the plant waste

4 " decrease by 524 ppm and U3°8 decrease by 5.4 ppm.

stream, the ion exchange unit will remove trace amounts of the
following elements along with the product: Al, Ag, B, Bi, Ca, Co,
Ccr, Cu, Fe, K, Li, Mg, Mn, Mo, Ni, Pb, Sc, Sb, Si, Sm, Ti, V, Zn

and Zr.

All releases in the plant waste stream flow into the copper leach
circuit. With time there will be no increase in the concentration
of the waste ions that are presently in the feed stream. Since
the feed solution is already saturated with these ions, they will
precipitate in the mine dumps. Ammonium releases will either be

absorbed by clays in the dumps or used as nutrients by bateria in

the dumps.
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TABLE 5,2-1

ESTIMATED CONCENTRATION OF COPPERTON PLANT RETURN STREAM USING A

SODIUM CARBONATE SOLVENT EXTRACTION STRIP

FEED STREAM WASTE STREAM FROM PLANT
S0, - 80,000 ppm 79,476 ppm
0308 5.0 ppm -1
NH4 0.0 ppm 3:1:10.3 ppm
Na+ 120 ppm 119 ppm
Solvent 0.0 ppm lxlO—5 ppm
Reagent 0.0 ppm 4x10-3 ppm

pH 3.2-3.5 3.2-3.5
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. 5.3 EFFECTS OF SANITARY AND OTHER WASTE DISCHARGES

Trash and garbage 1is hauled off site and disposed of at an
approved location, Sewage 1is handled by a septic tank and the
1iquid released to the copper leach system, Laboratory wastes are

placed into the copper leach system.
5.4 OTHER EFFECTS

Other wastes tha: the plant produces are atmospheric releases and
degraded resin from the Higgins Loop. Natural gas is now burned
to provide steam heat for the facilities and plant processes. The
boiler can produce approximately 4.9 million BTU/hr,, but its

. estimated average is 2 million BTU/hr.

Carbon dioxide is released from the acidification step in the
precipitation process (Figure 3.2-1) at about 75 liters/minute at
standard temperature and pressure, Ammonia is released from the
neutralization step In the precipitation process and from the
dryer. This ammonia release is very small since the dryer has a
wet scrubber which absorbs the gaseous NH3 released in drying
the uranium slurry. In addition, there is little gaseous NH3
released from the precipitation tanks since the highest
concentration free ammonia is less than 5 ppm. The precipitation
circuit 1s hooded and the gases exhausted out of the building
after scrubbing. Organic atmospheric releases are considered to
. be minimal since the organic mixture has a low vapor pressure.

k=

20689



400158092

. Degraded resin (500 cu. ft./y-.) is packaged and transported to a
licensed conventional mill for disposal in the tailings

impoundment,
5.5 RESOURCES COMMITTED

The {rreversible and irretrievable commitments of resources are

the following annuzlly:

1. Depletion of Uranium reserves - 140,000 1bs,
2, Consumption of 460 product drums
3. Consumption of 5.56 x 106 KWH

4, Consumption of mmft3 of natural gas

. . X Consumption of the following materials:
a. Sulfuric acid - 1200 tons
b. Ammonia - 43 tons
€ Resin - 500 cu. ft,
d. Solvent - 600 gal.
e. Peagent mix -~ 700 1bs.
£, Sodium Carbonate - 45 tons

-65~ ley
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SECTION 6.0

EFFLUENT & ENVIRONMENTAL MEASUREMENTS & MONITORING PROGRAMS

6.1 PRE-OPERATIONAL MONITORING PROGRAM
6:1.1 SURFACE AND GROUNDWATERS
Surface water and groundwater data were obtained from literature

sources in Section 2.6, One water sample was taken from Bingham

Creek and analyzed for pH and total dissolved solids.

. 6.1.2 AIR

Meteorologic studies were done from literature and previous studies
as described in Section 2.7.

D LAND

6.1.3.1 GEOLOGY AND LAND USE

Geology and land use were done from literature sources (Sections 2.2

and 2.4) and previously drilled well logs.

. 2048
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6.1.3.2 ECOLOGY

Ecologic surveys were completed by consultants at Utah State
University (Appendix D) and reassessed by the Environmental

Department of Kennecott Metal Corporation.
6.1.4 RADIOLOGICAL SURVEYS

A pre-operational radiological monitoring program was run over a
period of approximately 12 months prior to full operation., It

consisted of the following monitoring procedures performed quarterly:

1. Evaluatfon of natural background radiation via 12
Thermoluminescent Dosimetry monitoring stations are shown

in Figure 6.1-1, Data are shown in Table 6.1-1.

2. Grab samples of soil and vegetation collected from site
vicinity and analyzed for Gross Alpha, Thorium 230,
Radium 226 and natural Uranium, Data are shown in Tables

6.1-2 and 6.1-3,
3. Samples of Copperton drinking water collected and analyzed

for Gross Alpha, Thorium 230, Radiur 226 and natural

I'ranium. Data are shown in Table 6.1-4,

20489
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TABLE 6.1-1

SURVEY OF RADIOLOGICAL BACKGROUND

USING TLD
Dates Number of Stations Ave., Exposure Rate
5/26/76 - 9/09/76 12 11.4 pR/hr
9/09/76 - 1/06/76 11 13.9 uR/hr
1/06/76 - 6/06/77 6 7.1 pR/hr
6/06/76 ~ 8/09/77 9 12,7 pR/hr

- 204 §4
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TABLE 6,1-2

PRE-OPERATIONAL SOIL

ENVIRONMENTAL ATR SAMPLES - WYOMING MINERAL CORPORATION BINGHAM CANYON PLANT

SAMPLES LOCATIONS
(see attached map)
FIG. 6.1.1

(1)
(2)
3)

Quarter Location Gross

PLANT SITE - DOWNWIND
CITY PARK OF TOWN OF COPPERTON
METEORLOGICAL STATION NNW OF PLANT SITE

(pci/g)  Th230(pci/g) Ra226(pci/g)  Uranium(pci/g)

—_——

1976
1976
1976

1977

1977

2nd
3rd
4th

2nd

3rd

3)
(3
(1)
(3)
(2)
(3)
(2)
(3)

0.C
0.0

28

9.4
22

»

W OHH HH

* 5.7 £ 2.2 *

7.6 £ 3.8 3.1% 1.3 *

0.5 3.8+ 1.0 0.6 £+ 1.2 1.7
1.7 5.7 % 1.3 0.5 + 1.4 -1.7
6 0.6 + 1.3 0.6 £+ 1.3 6.8
8 0.7 £ 1.6 0.7 £ 1.6 6.8
4.7 2.8+ 0.5 0.6 £+ 1.3 11.5
7 2.9+ 0.6 0.8+ 1.6 -6.8

Minus Sign Indicates Less Than Lower Limit of Detection
* - Indicates No Sample Data Available

-70-
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SAMPLES LOCATIONS
(see attached map)

FIG. 6.1.1

TABLE 6.1-3

PRE-OPERATIONAL VEGETATION SAMPLES

WYOMING MINERAL CORPORATION BINGHAM CANYON PLANT

(1) PLANT SITE - DOWNWIND
(2) CITY PARK OF TOWN OF COPPERTON

(3) METEORLOGICAL STATION NNW OF PLANT SITE

Year Quarter Location Gross (pCi/g) Th230(pCi/g)
1976 2nd (3) * *
1976 3rd (3) * 5.4 £ 3.4
1976 4th (1) 0.0 £ 1.2 0.3 £ 0.1
(3) 0.0 £ 0.5 0.2 0.1
1977 2nd (2) 0.1 +2.4 0.0 £ 0.1
(3) 3.6 £ 3.7 2.2 £ 0.4
. 1977 3rd (2) 1.0 £ 2,0 0.4 £ 0.2
(3) 9.0 £ 5.7 1.3+ 0.3

Ra226(pCi/g)

10.5 ¢
4.4 £
0.07%
0,08+
0.09%
0.8 ¢

0.3 ¢
1.6 %

Minus Sign Indicates Less Than Lower Limit of Detection
* - Indicates No Sample Data Available

", ) -

3.1
1.8
0.13
0.12
0.09
0.6
0.2
0.5

Uranium(pCi/g)

*

*

0.2

-0.3

6.8

- £ 4

6.8

6.8

20459
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TABLE 6.1-4

PRE-OPERATIONA”. COPPERTON WATER

WYOMING MINERAL CORPORATION BINGHAM CANYON PLANT

CDW = COPPERTON DRINKING WATER

Year Quarter Location Gross (uCi/ml) Th230(uCi/ml) Ra226(uCi/ml) Uranium(uCi/ml)
1976 2nd CDW 10.9 + 1.4 E-9 * 0.5 £ 0.5 E-9 *
1976 4th CcDW 3.0+ 1.8 E-9 0.0+ 0.,4E-9 0.6% 0.4 E-9 20.02 E-9
1977 2nd CDW 2.6 #42,1E-9 0,0+ 0,8E-9 0.1%0.2E-9 *

3rd cow 3.4+2.3E-9 0,0+ 0,3E-9 0.5¢% 0.7 E-9 4.6 E-9

. 1977

* - Indicates No Sample Data Available
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Particulate air samples taken from the three 1locations
specified below and analyzed for Gross Alpha, Thorium 230,
Radium 226 and natural Uranium. Data 1is shown ir Table

6.1-5,
4,7 Plant Site -~ Downwind

4,2 City Park of Town of Copperton

4.3 Top of Hill -~ NNW of Plant Site
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TABLE 6.1-5

PRE-OPERATIONAL
ENVIRONMENTAL AIR SAMPLES - WYOMING MINERAL CORPORATION BINGHAM CANYON PLANT

SAMPLES LOCATIONS (1) PLANT SITE - DOWNWIND
(see attacheu map) (2) CITY PARX OF TOWN OF COPPERTON
(3) METEORLOGICAL STATION NNW OF PLANT SITE

FIG. 6.1.1

Sample Volume

Year Quarter Location Gross (uCi/ml) Th230(uCi/ml) Ra226(uCi/ml) Uranium(uCi/ml) (Liters)
1976 2nd (1) 1.3 ¢ 8,2 B~12 * * 83
(2) 1.8 # 9.5 B~12 * * 80
(3) 0.7 £ 2.9 E-12 * * 314
1976 3rd (1) * * * * *
(2) * * * B *
(3) - B * * *
1976 4th (1) 1.8 + 5.4 E-14 -9.1 E-14 9.1 # 27.2 E-14 1,100
(2) 3.3+ 5.8E-14 8.3 % 8.3 E-14 8.3 t 16.6 E-14 1,200
(3) -4.6 E-14 9.3 + 9.3 E-14 -18.5 E-14 1,080
1977 2nd (2) 0.4+ 0.8 E-14 1.5 % 1.5 E-14 -2.9 E-14 5.8 E-14 6,875
1977 3rd (2) 0.7 £+ 2.3 E-14 -6.9 E-14 -6.9 E-14 -5.2 E-14 4,372
Note: Extreme variability in pre-operational air data is due to the small sample size.

Minus Sign Indicates Less Than Lower Limit of Detection
* — Indicates No Sample Data Available

T
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6.2 OPERATIONAL MONITORING PROGRAMS

Monitoring programs for radioactivity, chemical effluents,

meteorology and ecology are described in the following sections.

6.2.1 RADIOLOGICAL MONITORING

The operational radiological monitoring program is consistent with
those in practice throughout the uranium mining industry. It
includes the following (see Appendix D for radiochemical procedures

index):

1.0, Annual grab samples are taken of soil and vegetation from
the following locations and analyzed for Gross Alpha,

Thorium 230, Radium 226 and natural Uranium:

a. Within site boundary fence, downwind,

b. Copperton City Park

c. Top of hill, NNW of site.

Data are shown in Tables 6.2-1 and 6.2-2 recorded as

concentrations in picocuries per gram. Soil samples are

-75-~
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TABLE 6.2-1

OPERATIONAL SOIL SAMPLES

WYOMING MINERAL CORPORATION BINGHAM CANYON PLANT

SAMPLES LOCATIONS (1) PLANT SITE - DOWNWIND
(see attached map) (2) CITY PARK OF TOWN OF COPPERTON
FIG. 6.1.1 (3) TOP OF HILL NNW OF PLANT SITE
Year Location Gross (pci/g) Th230(pci/g) Ra226(pci/g) Uranium(pei/g)
1978 (1) 8.1+ 1.4 0.56 + .04 1.3 & .4 4,01
(2) 3.1+ 1.0 0.04 £ .01 0.62 £+ .15 0.61
(3) 5.7+ .8 0.19 + .02 0.22 + .05 0.44
1979 (1) 530 + 8 0.09 + .01 3.7 ¢ .1 81.6
(2) 3.0+ .4 0.02 + .01 0.8 # .1 1.84
(3) 3.1 % 35 0.12 + .02 -.06 - .68
1980 (1) 18.4 + 2.8 06 + .01 8.7 #3.9 16.9
(2) 10.7 £ 2.3 A2 ¢ .1 -.05 2,23
(3) 6.5 + 1.6 22 £ 04 2 % 03 2,01
1981* (1) * * 1.7 & a3 2,72
(2) * * -.05 - .05
3) » * -.05 2.03
1981 (1) 6.2 £ 1.3 0.19 + .05 1.5 2 .2 2.58
(2) 4.1 £ 1.2 -0.05 5.0 = .7 0.48
(3) 2.8+ 1.1 -0.05 3.1 £ .4 0.37
*Note: An extra set of samples were taken for Ra-226 and Uranium due to the

variability seen in the 1979-1980 data.

Minus Sign Indicates Less Than Lower Limit of Detection
* - Indicates No Sample Data Available
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1978

1979

1980

1981*

1981

*Note:
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TABLE 6 .2-2

OPERATIONAL VEGETABLE SAMPLES

WYOMING MINERAL CORPORATION BINGHAM CANYON PLANT

SAMPLES LOCATIONS (1) PLANT SITE - DOWNWIND
(see attached map) (2) CITY PARK CF TOWN OF COPPERTON
FIG. 6.1.1 (3) TOP OF HILL NNW OF PLANT SITE

Location Gross (pci/g) Th230(pci/g) Ra226(pci/g)

(1) 4.4 £ 1,0 0.28 + .06 0.29 + .08
(2) 2.2 4+ 0.6 0.04 + ,01 0.29 + .04
(3) 1.1+ .05 0.09 + .02 0.24 + .03
(1) 714 4 0.11 + .01 1.50 £ .10
(2) 1.0+ .6 0.03 + ,01 2.2 & .2
(3> 16.3 + 2.2 0.05 ¢+ .01 0.8 %+ .1
(1) 5.3+ .9 -.05 -.05

(2) 2.1+ .8 .23 + .09 .06 + .04
(3) 5.7 # 1.1 45 % .15 -.05

(1) * * .06 + .04
(2) * * -.05

3) * * -.05

(1) 8.3 £ 1.7 0.05 + .03 0.7 & .2
(2) 3.0 £ 1.1 0.05 + .03 1.0 + .2
(3) 2.2 ¢+ 1.0 0.07 + .03 0.9 + .2

An extra set of samples were taken for Ra-226 and
variability seen in the 1979-1980 data.

Minus Sign Indicates Less Than Lower Limit of Detection
* - Indicates No Sample Data Available

.

Uranium(pci{gl

1.09
0.25

0.37
55.8

1.16
0.88

- 432
7.07
9.25
4.1

- .03
1.36
4.3

.62
"

Uranium due to the
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from the top few centimeters only and vegetation samples
are selected such that potential contamination will be

maximized (leafy, large surface, etc.).

2,0 Particulate air samples are taken annually at the same
three locations mentioned in Section 6.1.4 and analyzed for
Gross Alpha, Thorium 230, Radium 226 and natural Uranium,

Data #re shown in Table 6.2-3.
5.2.3 CHEMICAL EFFLUENT MONITORING
The Wyoming Mineral Corpo-ation uranium extraction plant is a
"no-discharge” operation, 1i.e., no chemical effluent is discharged

into the environment, As described in Section 1.2 and Figure 1.2-1,

copper leach solution flows into the plant from the Kennecott Copper
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‘ TABLE 6,2-2

ENVIRONMENTAL AIR SAMPLES -~ WYOMING MINERAL CORPORATION BINGHAM CANYON PLANT

SAMPLES LOCATIONS (1) PLANT SITE - DOWNWIND
(see attached map) (2) CITY PARK OF TOWN OF COPPERTON
FIG. 6.1.1 (3) TOP OF HILL NNW OF PLANT SITE

Year Quarter Location Gross (uCi/ml) Th230(uCi/ml) Ra226(uCi/ml) Uranium(uCi/ml)

1978  1st (1) 2.17 x 10°1% 0,05 x 10714 0,47 x 10714 2,80 ¥ 10714
(2) 2,03 x 10714 13 x 1014 3,11 x 10714 1,81 x 10714
(3) 0.83 x 10-14 .16 x 10714 49 x 1014 3 20 x 10714
2nd (1) 5.27 x 10°14 4,09 x 10~14 .11 x 10™14 1.51 x 10~14
(2) 1.67 x 10714 2,94 x 10714 93 x 10014 0,88 x 10714
(3) 1.76 x 10~14 1.06 x 10~14 1.06 x 10~14 1.21 x 10-14

Ird () 16.50 x 10~14 1.14 x 10~14 2.81 x 1014 *

' (2) * - B .

(3) * * * *
4th (1) 6.05 x 10-14 2.01 x 10-14 1.25 x 10~14 1,78 x 10~14
(2) 3,02 x 10-14 0,45 x 10714 3,05 x 10-14 2.52 x 10-}4
(3) 11.30 x 10-14 0,80 x 10-14 1.96 x 10~14 5.58 x 10™>4
1979 1st (1) 1.51 x 10-14 0,96 x 10-14 0,15 x 10714 4,46 x 10°14
(2) 1.58 x 10-14  0.44 x 10714 0,63 x 1014 2,80 x 10714
(3) 6.70 x 10-14  0.61 x 10-14 2,75 x 10714 6,00 x 10714
2nd (1) 6.40 x 10-14 * 3.49 x 1014 10,00 x 10714
(2) .18 x 10~14 .04 x 10™14 .05 x 10~14 .16 x 10714
(3) .23 x 10-14 05 x 10-14  0.61 x 1014 0,58 x 10714
Ird (1) 0.73 x 10~14 0.14 x 10-14 0.40 x 1014 0,14 x 10714
(2) 0.35 x 10714 0,34 x 10°14 17 x 10714 0,34 x 10714
(3) 0.40 x 10~14 0.24 x 10°14  0.24 x 10714 0,33 x 10714
4th (1) 4.20 x 10~14 0.72 x 1014 .15 x 10-14 9.32 x 10-14
(2) 1.30 x 10~14 205 x 10-14  0.18 x 10°14 24,10 x 1014
(3) 1.22 x 10714 2,35 x 10714 14 x 10714 23,00 x 10°14

Minus Sign Indicates Less Than Lower Limit of Detection
. * - Indicates No Sample Data Available
..79_
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TABLE 6.2-3 (continued)

ENVIRONMENTAL AIR SAMPLES - WYOMING MINERAL CORPORATION BINGHAM CANYON PLANT

SAMPLES LOCATIONS
(see attached map)
FIG. 6.1.1

(1)
(2)
(3)

PLANT SITE -~
CITY TARK OF TOWN OF COPPERTON
TOP OF HILL NNW OF PLANT SITE

DOWNWTND

Year Quarter Location Gross (uCi/ml) Th230(uCi/ml) Ra226(uCi/ml) Uranium(uCi/ml)
1980 1st (1) 47 x 1014 0.37 x 10-14 0.62 x 10-14 2.73 x 1014
(2) .39 x 10-14 .13 x 10~14 0,67 x 10-14 5.18 x 10~14
(3) 2.85 x 10-14 0.31 x 10-14 .13 x 10-14 7.51 x 1014
2nd (1) 39,50 x 10~14 2.75 x 10-14 61,30 x 10-14 2.21 x 10~14
(2) 59,80 x 1014 .16 x 10-14 56,70 x 10-14 0.20 x 1014
3) 25.90 x 10~14 .16 x 10-14 47,10 x 10-14 0.85 x 1014
3rd (1) .35 x 1014 .12 x 10-14 0.35 x 1014 0,19 x 1014
(2) 1.14 x 10-14 0.50 x 10-14 1.48 x 10-14 0.90 x 10~14
(3) 1.95 x 10-14 .15 x 10-14 15 x 10-14 0.24 x 10-14
4th (1) 4.40 x 1014 0,35 x 10-14 .14 x 10-14 0.37 x 10~14
(2) 10.70 x 10~14 .98 x 10-14 0.40 x 10~14 1.29 x 10-14
(3) 2.03 x 10-14 .12 x 1014 .12 x 10-14 0.29 x 1014
1931 1st (1) 5.48 x 1014 1.15 x 10-14 .17 x 1014 0.77 x 10-14
(2) 11.20 x 10-14 0.39 x 10-14 1.34 x 1014 1.50 x 10-14
3) 1.76 x 10~14 0.73 x 10-14 .17 x 10-14 .37 x 1014
2nd (1) 45 x 10714 .18 x 10~14 .18 x 10-14 0.72 x 1014
(2) 3.30 x 10~14 .20 x 10-14 1.17 x 10-14 1.04 x 1014
(3) 45 x 1014 0.37 x 10-14 0.22 x 10-14 -
3rd (1) 1.00 x 10-14 0.22 x 10-14 1.00 x 10-14 1.98 x 10-14
(2) 0.60 x 10~14 0.40 x 10~14 24 x 1014 0.27 x 10-14
(3) 3,83 x 10~14 0.45 x 10~14 1.00 x 10-14 0.28 x 10-14
4th (1) 0.72 x 10-14 1.85 x 10-14 .14 x 1014 48 x 10-14
(2) 1.15 x 10-14 .19 x 10-14 .19 x 10-14 0.58 x 10-14
(3) 4.80 x 10-14 .19 x 10-14 .19 x 10-14 0.47 x 10-14

Minus Sign Indicates lLess

-80-
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Corporation Copper Precipitation Plant at the Bingham Canyon Mine.
The solution, after leaving the uranium extractic~ plant, flows into
the central pump station sump of the precipitate plant to be
immediately pumped back to the mine dumps where it is reused in the
copper leaching process. The solution is continuously recycled in a

closed system with no solution being bled from the circuit.

The plant heads and tails are routinely monitored for process control
purposes, as are streams throughout the plant. The heads and tails

are sampled "and analyzed for uranium,
6.2.3 METEOROLOGICAL MONITORING
Meteorolegical monitoring was accomplished through the use of an

on-site weather station which records wind direction and speed,

precipitation, and temperature.

6.2.4 ECOLOGICAL MONITORING

The ecological monitoring program to be used during the life of the
plant operation consists of the environmental radiological monitoring

program described in Section 6.2.1.

2068Y
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SECTION 7.0

ENVIRONMENTAL EFFECTS OF ACCIDENTS

7.1 PLANT ACCIDENTS

The nature of most mining or processing operations leads one to
concern about the potential for accidents. although attempts are
made to minimize the potential for these industrial accidents, the

possibility of their occurrence must be 1ecognized.

7 % RUPTURE OF SUMP OR FEED AND RETURN PIPELINES

Industrial experience indicates that the probability of pipeline
rupture is small. In "An Assessment of Accident Risks 1t U.s.
Commercial Nuclear Power Plants” (See Sec. 11.1), it is
estimated from industrial experience that the probability of
failure for pipes less than three inches in diameter ranges from
3 E-11/bhr. to 5 E-11/hr. For pipes greater than three inches in
diameter, the failure probably ranges from 3 E-12/hr. to 5

At the Bingham Canyon facility, leakage from any process line

within the plant is controlled by drainage into the plant sump.

20669
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’ Material collected in this sump is returned to the appropriate
point in the process., The curbing and floor slope design of the
plant is such that this sump and curbing would contain the
maximum contents of all of the vessels if a simultaneous rupture
should occur, Protection against rupture of the feedline within
the plant area is accomplished by means of a high amperage
cutoff on the feed pumps. Any line breakage would result in a
decrease in downstream pressure and a subsequent increase in
flow from the centrifugal pumps and increase in amperage on the

pump drives.

The only areas not protected by the plant sump are:
1) The ammonia and sulfuric acid storage tanks.
‘ 2) The tank of fire protection water.
3) The process line that feeds solution from KMC and returns
to KMC.

The ammonia and sulfuric acid storage vessels are protected by
individual dikes sized to take the total volume ol the tanks,
The diked area under the sulfuric acid storage tanks 1is filled

with limestone to neutralize any acid spillage.

A rupture of the fire protection water tanks would result in
60,000 gallons of water being discharged onto the pad to the
north of the plant, Some of this water would flow into the

plant and into the plant sump to be disposed of as above. The

8- Aoesy
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’ balance of the water would overflow to the drainage area to the
south and west, eventually ending up in the KMC collection

system,

Fig. 7.1-1 describes the piping system from KMC to the Wyoming
Mineral operation and return, Several scenarios could be
postulated for rupture of the feed iine, the return line or the
return sump. The most probable failure point is the feed line
at the pump discharge, where the pressure is the highest (120
PFIG). In this case, a low pressure switch at the pump
discharge would stop the pumps when the pressure at the
discharge dropped below 35 PSIG. If the failure occurred
downstream of the check valve, the entire contents: of the feed
‘ line (20,700 galilons) would discharge from the break, If the
runture point was inside the pump buildiep, this sclution would
flow back inrto the feed sump and be contained. If *“ba break
occurred outside of the building, the soluticn would flow into
the KMC drainage system where it would be contained. The
automatic shutdown of the pumps would be immediately alarmed in

the process building and alert the operator to the condition.

Rupture of the feedline anywhere along the length would result
in a pump shut-down and alarm as a result of the high amperage
pump shut-down system noted above. Solution from the rupture,

if below the road, would flow into the KMC area and into the KMC
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collection system., A rupture above the road but not inside the
processing plant would cause solution to flow on to the road or
the drainage ditch on the north side of the road. In either
case, because of the slope of the road and drainage ditch, the
solution would flow in a westerly direction, away from the town
of Copperton. This solution would travel to a catch basin west
of the plant where it would be diverted into the KMC colilection
system. Periodic measurements are made of the wall thickness of
the feed line at susceptible points such as elbows. During the
first five years of operation, there have been 10 ruptures in

this section and no measurable decrease in wall thickness,

The return sump and line are less susceptible to failure because
of low pressure gravity pturn ure belosv >  road
would result in the soluti owin iirectly Nt ! KMC
collection system. Failure of the line abouve the road or of the
sump would result in solution cn the road or drainage ditch.
above, this would eventually enter the

the catch basin west of the plant,
FAILURE OF CALCINER EXHAUST SCRUEBER

The tray type turbodryer for the ADU is designed to minimize

dust carry-over while drying. A scrubber is installed to remove

any particulate that exits with the dryer exhaust gases. This

A O 8Y
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scrubber 1s a venturli type water scrubber which operates
continuously when the dryer/calciner is in operation. The total
system operates under negative pressure and the only potential
cause of failure that would result in particulate release would
be failure of the circulating water supply. If this should
occur, a flow switch in the water to the scrubber would be
activated which would stop the fan drive, interrupt the zas
supply to the dryer/calciner, stop the dryer tray rotation and
stop the flow of ADU slurry into the dryer. In addition, the

condition would sound an alarm at the main control station.
Toks3 FIRE IN THE SOLVENT EXTRACTION PROCESS

In order to reduce the hazard of fire in the solvent extraction

process, the following procedures are {vllowed:

1. No smoking or open fires are allowed in the soivent
extraction area, including the adjacent precipitacion
area, Warning signs are posted in the solvent extraction

area,

2. Maintenance work is carefully scrutinized and, if possible,
any cutting or spark-producing operations are performed
away from the area. Any maintenance within the solvent
extraction area is performed only after a responsible

supervisor has ascertained that the work can be done safely.
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Should a fire occur in the solvent extraction area, all mixers
and pumps will be shut off to prevent the advance of the organic
phase and the spread of fire. The fire protection system for
the Copperton Plant has been approved by the Salt Lake County
Fire Department, Factory Mutual Insurance, and more than meets
National Fire Protection Association standards. All tanks in
the solvent extraction area that contain kerosene have a high
pressure CO2 nozzle inside the tank.

There is a water sprinkler system over the solvent extraction
area. Inside the plant there will also be water hose outlets

and manual fire extinguishers.

OQutside the plant there is a fire pump (150 gpm) and a fire
water nozzle., Fire water will be stored away from the building
in the water tank &nd 65,000 gallons dedicated to fire
prctection will always be kept in the tank. In additicm, the
plant roads have been paved up to the fire nozzle to allow

faster access for any fire trucks,

Should a fire occur in the solvent extraction system, it is
conceivable that some of the wuranium could be carried away
(1)

mechanically by the smoke. Any uranium thus transported

would be dispersed over the same area as the carbon soot.

Clean-up will be consistent with regulatory guidance.
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7.1.4 SEISMIC DAMAGE TO THE PLANT

The seismicity of the area is described in Section 2.5, The
plant 1s designed to withstand at least a 6 magnitude
earthquake. It is estimated that major seismic damage to the
plant would at worst result in a fluid leak or fire previously

discussed.)
7.2 TRANSPORTATION ACCIDENTS

Transportation and packaging of the uranium product complies with
applicable regulations of the Nuclear Regulatory Commission. The
uranium oxide is put in drums that are properly blocked and braced

before leaving the plant by truck.

Data on the transportation of radiocactive materials to and from
nuclear power plants indicates that the probability of a truck
accident occurring in transport is very small: about one for each
million vehicle miles.(l) However, should an accident occur, it
would be rare if all the drums in the shipment broke or if the
uranfum oxide spread over a large area. Should a spill occur on
land, the uranium oxide could be scooped up and recovered along with
any contaminated soil. If any uranium oxide spilled in water, it

would sink due to its higher specific gravity relative to water. In

a water spill, divers would be used to recover the drums and

Gt R OLSY
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determine if any had ruptured. If any of the drums had ruptured, a
suitable procedure such as vacuum cleaning would be used to reclaim

the spilled material.
7.3 OTHER ACCIDENTS

In order to reduce the impact that could result should a storage tank
rupture, the solvent storage tank is buried. In addition, the

ammonia and sulfuric acid tanks are curbed or diked.

-89~
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SECTION 8.0

ECONOMIC AND SOCIAL EFFECTS OF PLANT CONSTRUCTION AND OPERATION

8.1 BENEFITS

The plant is designed to produce approximately 140,000 pounds per
year of 0308. During the twenty . ") year contract with
Kennecott Copper Corporation, this will be the equivalent of about

(1)

1 million megiwatt days of electricity. Federal Income Tax
revenues are anticipated to be generated at 46... A 5% sales tax will
apply to all purchases made in Salt Lake County. Construction of the
plant created approximately 100 temporary jobs for 9 months with a
payroll of $700,000. Operatior of the plant requires 15 p2rmauen*,
full-time employes and generctes an aprnual payroll of over $120,000,

Permarent employes receive on-the- job training in plent operation and

maintenance.

The short duration of the construction period and the smell number of
permanent jobs resulted in no large influx of families to the
Copperton Area., A sufficient labor pool exists in the Salt Lake City
Standard Metropolitan Statistical Area to meet projected needs for
both permanent and temporary employes and commuting patterns are well

established.

20054
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ODperation of the plant does not significancly reduce unemployment in
the region, but those jobs created offer above-average pay and

long-term stability.

8.2 COSTS
8.2.1 INTERNAL COSTS

Capital costs of land acquisition and improvement were $61,000 while
capital costs of the facility were $6.16 million. Operation and
maintenance costs are approximately $2,300,000/yr. Plant
decommissioning costs are estimated to be $100,000. No tailings are
generated and therefore no tailings stabilization costs are
anticipated. Research and devalopment costs associated with
poteutial future improvements are estimated to be in the neighborhood

of $450,000 over the project life.

9]~
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8.2.2 EXTERNAL COSTS

External costs assoclated with plant construction and operation were

minimal, of short duration and limited to noise and additional

traffic during construction.

Plant operation has minimal fimpact on both the short and long-term
demand for police and fire department services in the area. This is
primarily due to the marginal {Increase in industrial activity
represented by this project when viewed in relation to the existing

activity of the Kennecott Copper Corporation.

-92- 20689
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RECLAMATION AND RESTORATION

A detailed plan and cost analysis for the decontamination and

decommissioning of the plant and reclamation of the site is found in

Appendix B,

-93- 20 é[‘/
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ALTERNATIVES TO THE PROPOSED ACTION

Various alternatives were available to Wyoming Mineral Corporation in
the planning and design of the Uranium/Copper Project - Copperton,
Utah. Among the alternatives reviewed were the “"No-Action”
alternative, and alternate site locations, plant designs and sewage

systems. The following is a discussion of these alternatives.

10.1 TERMINATION OF PROQJECT

One alternative to the proposed action would be to terminate the
project, With the termination of the project, the economic and
social costs and benefits of plant construction and operation, as
described in Section 8,0, would be voided. Also, uranivm to be
supplied by this project in order to meet the future demands

discussed in Section 1,0 would not be produced.

Dk
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10.2 SITE LOCATION ALTERNATIVES

Alternative plant site locations were reviewed with respect to the

following elements:

- cost

- access

- availability of utilities

- expansion possibilities

-~ drainage and waste disposal

- community impact

- site development

- non-interference with Kennecott operation

- operability

Each element was given a weighting factor according to its relative
importance with respect to the other elements. An outside consulting
firm analyzed seven proposed sites on Kennecott property by this
method. After the consultants submitted the site analyses report, an
additional alternate site was offered by Kennecott Copper
Corporation. This additional site was chosen as the plant location
due to 1its being zoned industrial, its closeness to the Kennecott

cementatfon plant and its low altitude.

-95~
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10.3 PLANT DESIGN ALTERNATIVES

The Higgins Loop was chosen as the ion exchange system to be used in
the uranium extraction plant after reviewing several alternate
systems, In addition to the Higgins Loop, a design proposed by
Kennecott Copper was reviewed, as were a standard fixed-packed-bed
column. The decision to use the iiggins Loop was based on a
comparison  of fiteen different paraueters including cost,
operability, industry experience, availability, lead time Ilor

equipment and total plant size.

Environmentally, the Higgins Loop is preferred because of the small
plant size requirement and the ability to house all equipment for the

system in the plant building.

10.4 ALTERNATE SEWAGE DISPOSAL SYSTEMS

Plant sewage is treated in a septic tank before discharge into the
leach solution storage reservoir, The septic tank was chosen as an

environmentally preferable alternative to direct discharge of sewage

into the reservoir,
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SECTION 11,0

BENEFIT/COST ANALYSIS

The benefits associated with the uranium extraction facility are
great with respect to economics and energy supply whiie the

environmental costs are negligible.

The operation provides increased employment and income for the area.
The increased income 1is generated from the plant payroll, plant
capital and operating expenses paid out to local businesses, and
. taxes paid to botk Salt Lake County and the State of Utah (see

Section 8.0).

Siace the operation is a secondary recovery operation, the plant
males wmore efficient development of a natural resource, The
increased supply in wuranium from the Uranium/Copper Project =
Copperton Site benefits the United States as a whole by decreasing

U.S. dependence on imports as an energy source.

The environmental effects of site preparation and plant construction
as discussed in Section 4.0 were small and of a temporary nature.
The only lasting environmental cost to Copperton is the aesthetic

cost of having a plant visible to the local residents. This cost

bk 2065Y
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. must be considered insignificant due to the small plant size and the
amount of industrial activity already underway in the area. The site

will be restored after termination of the project.

The water quality in the area is not adversely affected by the
uranium extraction plant operation, The flow of solution 1is
contained in a closed system, with no discharge of pollutants into

the environment (see Sections 1.2, 3.3 and 5.1).

Air quality is monitored for ammonia and radionuclides as described
in Section 6.2. This monitoring is done as a matter of procedure,
although no dangerously high level of either ammonia or radioactivity
has been experienced. The yellcowcake dryer/calciner, the one
. potential source of air pollution, has a dust collection system for

air poilution control (see Section 5.0).
The costs in terms of resources committed for the project are
described in Section 5.5 Once again, this cost must be considered

neglizible with respect to the benefits associated with the project.

Relative to other types of mining operations, the Uranium/Copper

Project - Copperton Site has negligible environmental impact.

o LO68Y
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SECTION 12,0

ENVIRONMENTAL APPROVALS AND CONSULTATIONS

The following licenses and permits apply to the copperton Plant:

(1)
(2)
(3)
(4)

NRC Sourc2 Materials License
Utah Air Conservation Permit
Utah Mining Permit

Salt Lake County Conditional Use Permit

Consultations have been made with the following agencies:

(1)
(2)
(3)

(4)
(5)
(6)
(7)
(8)
(9)

U. S. Nuclear Regulatory Commission

Utah Department of Health

Utah Department of Natural Resources,
Division of 011, Gas, and Mining

Utah Industrial Commission

U. S. Environmental Protection Agency

Salt Lake County Planning Commission

Utah State Historic Preservation Officer

Kennecott Utah Copper Division

National Oceanic and Atmospheric Administration

-99-
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APPENDIX A

REGIONAL HISTORIC, SCENIC,
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CORPORATION

August 2, 1982 State Hlstory 300 RIO GRANDE

SALT LAKE CITY. UTAH 84101
(UTAH STATE HISTORICAL SOCIETY

|

D'V|Sion Of { MELVIN T SMITH DIRECTOR
|
|

TELEPHONE 801 /5335756

Carleton Rutledge, Jr., Manager
Environmental and Regulatory Programs
Wyoming Mineral Corporation

3900 South Wadsvorth Blvd.

Lakewood, Colorado 80235

RE: Bingham Canyon Uranium Extraction Plant, Utah County, Utah
Dear Mr. Rutledge:

The staff of the Utah State Histcric Preservation Officer has
received for consideration your letter of July 13, 1982,
concerning the possibility of any sites in the area of your
above referenced plant.

We have checked our tiles and have found no known cultural
. resources located in this project area.

The above is provided on request as information or assistance.
We make no regulatory requirement, since that responsibiional

assistance, please let us know. Contact Wilson Martin or Jim

Dykman at 533-7039.

Sincerely,
——— —
"4 -~
Yy Y/ /C:,zz{
Meivin T. Smith
Director and

State Historic Preservation Officer

Jr:F329/4154c
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UTAH EXCERPTS FROM
NA: LONAL REGISTER OF HISTORIC PLACES

PLACE ADDRESS CITY

SALT LAKE COUNTY

Brinton House 1981 East 4800 South Salt Lake City
Savings Bank Bldg. 22 East 100 South Salt Lake City
Amussen's Jewelry 60 South Main Street Salt Lake City
Bamburger House 623 East 100 South Salt Lake City
Beehive House 67 East South Teaple Street Salt Lake City
Beer Estate 181 B Street & 222 4th Avenue Salt Lake City
Bertolini Block 143-1/2 West 200 South Salt Lake City
B'Nai Israel Temple 249 South 400 East Salt Lake City
Capitcl Building Capitol Hill Salt Lake City
Cathedral of the
Madeleine 331 East Temple Salt Lake City
Chase Mill Liberty Park 600 Street East €alt Lake City
Converse Hall 1840 South 13 East Salt Lake City
. Council Hall Capitol Hill Salt Lake City
Culmer House 33 C Street Salt Lake City
paft Block 128 South Main Salt Lake City
Denver & Rio Grande
Rail Road Station 3rd South & Rio Graude Salt Lake City
Devereaux House 334 West South Temple Street Salt Lake City
Dinwoody House 411 East 100 South Salt Lake City
Emigration Canyon East edge of SLC on UT 65 Salt Lake City
Emmanuel Baptist Church 401 East 200 South Salt Lake City
Exchange Place Exchange Place & South Main Salt Lake City
Fifth Ward Mtg. Hse 740 South 100 West Salt Lake City
First Church of
Christ Science 352 East 3 South Salt Lake City
First National Bank 163 South Main Salt Lake City
Fort Douglas Fort Douglas Military
Reservation Salt Lake City
Fritsch Block 158 East 200 South Salt Lake City
Granite Paper Mill 6900 Big Cottonwood Canyon Road Salt Lake City
Hawk Cabin 458 North 3 West Salt Lake City
Henderson Block 375 West 200 South Salt Lake City
Herald Building 165-169 South Main Salt Lake City
Hills House 126 South 200 West Salt Lake City
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SALT LAKE COUNTY (continued)

Holy Trinity Greek
orthodox Church

Hotel Utah

Independent Order of
0dd Fellows Hall

Irving Junior High

Karrick Block

Keith-Brown Mansion

Keith-0'Brien Building

Ladies Literary Club

Lollin Block

McCormick Building

McCune Mansion

McDonald Chocolate Co,

McIntyre Building

McIntyre House

Nelden House

0ld Pioneer Fort Site

Oregon Shortline
Railroad Co. Bldg.

Orpheum Theater

Ottinger Hall

Peery Hotel

Platts House

Pugh House

Salt Lake City &
County Building

Salt Lake Stock &
Mining Exchange Bldg.

Salt Lake Union Pacific
Railroad Station

St. Mark's Episcopal Ch,

Temple Square

Tenth Ward Square

Tracy Loan & Trust
Company Building

Trinity A.M.E, Church

University of Utah
Circle

Utah Commercial &
Savings Bank Building

Utah Savings & Trust
Company Building

Utah Historical
Society Mansion

Wheeler Farm

279 South 200 West
South Temple & Main

41 Post Office Place
678 East South Temple
286 South Main

529 East South Temple
242-256 South Main
850 East South Temple
238 South Main

10 West 100 South

200 North Main Street
155 West 300 South
68-72 South Main Street
259 7th Avenue

1172 East 100 South
400 South & 200 West

126-140 Pierpont Avenue
46 West 2nd South

233 Canyon Road

270-280 South West Temple
364 Quince Street

1299 East 4500 South

451 Washington Square
39 Exchange Place

South Temple & 400 West
231 East 100 South
Temple Square

400 South & 800 East

151 South Main
239 East 600 South

University of Utah Campus
22 East 100 South
235 South Main

603 East South Temple
6343 South 900 East

Salt
Salt

Salt
Salt
Salt
Salt
Salt
Salt
Salt
Salt
Salt
Salt
Salt
Salt
Salt
Salt

Salt
Salt
Salt
Salt
Salt
Salt

Salt
Salt
Salt
Salt
Salt
Salt

Salt
Salt

Salt
Salt
Salt

Salt
Salt

Lake
Lake

Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake
Lake

Lake
Lake
Lake
Lake
Lake
Lake

Lake
Lake
Lake
Lake
Lake
Lake

Lake
Lake

Lake
Lake
Lake

Lake
Lake

City
City

City
City
City
City
City
City
City
City
City
City
City
City
City
City

City
City
City
City
City
City
City
City
City
City
City
City

City
City

City
City
City

City
City

L0tg Y



OYoo 85850400

SALT LAKE COUNTY (continued)

whitaker House

Brigham Young Forest
Farmhouse

Brigham Young (Lion)
House

ZCMI Cast Iron Front

Nineteenth Ward Mtg. Hse.

*Bingham Canyon Open
Pit Mine

Little Dell Station

**Dansie Farmstead

Anselmo House

Beesley House

Grant Steam Locomotive
No. 223

Oakwood

Rowland Hall -
St, Mark's School

Salt Lake City Public
Library

Whipple House

Woodruff - Ritter House

Varley House

Allen House

Draper Park School

Armstrong House

Avenues Historic District

Best-Cannon House
Brinton Dahl House
Chapran Branch library
City Creek Canyon
Historic District

Covey House

General Engineering
Company Building

Hall House

**Hawarden House

Kearns- St., Ann's
Orphange

McDonald House

Judge Building

**McLachlen Farmhouse

Morris House

975 Garfield Avenue
732 Ashton Avenue
63 South Temple

15 South Main

168 West 500 North

on UT 48

East of SLC on Mountain Dell
Canyon near Junction UT 239 & 65

12494 South 1700 West
164 South 900 East
80 West 200 North

Liberty Park
2610 Evergreen Street

205 First Avenue

15 South State

564 West 400 North

225 North State

180 west 500 North

1047 East 13200 South

12441 South 9C0 East

667 East 1 South

1st & 9th Ave,, State &
Virginia St,

1146 South 900 East

1501 Spring Lane

577 South 900 West

Capitol Blvd,, A Street,
4th Ave, Canyon Rd,
1229 East 100 South

159 West Pierpont Avenue
1340 2nd Avenue
4396 South 3200 West

430 East 2100 South
4659 Highland Drive
8 East 300 South
4499 South 3200 West
314 Quince Street

Salt Lake
Salt Lake
Salt Lake

Salt Lake
Salt Lake

City
City
City

City
City

Vicinity of SLC

Vicinity of SLC
Vicinity of SLC

Salt Lake
Salt Lake

Salt Lake
Salt Lake

Salt Lake

Salt Lake
Salt Lake
Salt Lake
Salt Lake

City
City

City
City

City

City
City
City
City

Vicinity of SLC

Salt Lake
Salt Lake

Sal. Lake
Salt Lake
Salt Lake
Salt Lake

Salt Lake
Salt Lake

Salt Lake
Salt Lake
Salt Lake

Salt Lake
Salt Lake
Salt Lake
Salt Lake
Salt Lake

City
City

City
City
City
City

City
City

City
City
City

City
City
City
City
City
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SALT LAKE COUNTY (continued)

Nelson-Beeseley House
Neuhausen House

New York Hotel
Technical "igh School
Wasatch Springs Plunge
Mountain Dell Dam
Liberty Park

Utah State Fairgrounds

wWasatch Mountain Club
Lodge

South Temple Historic
District

Woodruff Villa

Woodruf f-Hart House

Woodruff Farmhouse

SUMMIT COUNTY

Summit Covnty Courthouse

Howe Flume Historic
District

LDS Park City Mtg. Hse

Park City Miners'
Hospital

Silver King Ore Loading
Station

Washington School

Kimball Stage Stop

Main Street Historic
District

St. Mary of
Assumption Church

Park City Community Church

St. Luke's Episcopal
Church

TOOELE COUNTY

Lincoln Highway Bridge

Iosepa Settlement
Cemetary

Benson Mill

Soldier Creek Kilns

533 11lth Avenue
1265 East 100 South
42 Post Office Plaza
241 North 300 West
840 North 300 West
North of Salt Lake City
S5th East, 7th East,

9th South, 13th South
10th West & North Temple

SE of Salt Lake City
South Temple Street
1622 South 5 East

1636 South 5 East
1604 South 5 East

Main Street

Salt Lake City
Salt Lake City
Salt Lake City
Salt Lake City
Salt Lake City
Vicinity of SLC

Salt Lake City
Salt Lake City

Vicinity of SLC
Salt Lake City
Salt Lake City

Salt Lake City
Salt Lake City

Coalville

N.E. Of Oakley in Wasatch Nat'l Forest

424 Park Avenue
off UT97

Park Avenue

541 Park Avenue
Main Street

121 Park Avenue
402 Park Avenue

523 Park Avenue

D-Area on 2nd Street
(Over Governmemt Creek)

losepa
Southwest of UT 138
SE of Stockton

Park City
Park City
Park City
Park City
Near Park City
Park City

Park City
Park City

Park City

Dugway PG

Skull Valley
Near Mills Jct.
Stockton
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MORGAN COUNTY

Heiner House

DAVIS COUNTY

Bountiful Tabernacle
Richards House

Adams House

Farmers' Union Bldg.
Randall House

Blood House

WASATCH COUNTY

Crook House

Hatch House

Heber Second Ward
Meeting House

Wasatch Stake Tabernacle

Midway School

Watkins-Coleman House

Wherritt House

Fisher House

Murdoch House

Wasatch Saloon

Wave Publishing Co. Bldg.

Wooton House

UTAH COUNTY

Stage Coach Inn
Camp Floyd Site
Titanic Standard
Reduction Mill
Christopher F. Dixon Hse
John Dixon House
Driggs House
Olphin House
Clark-Taylor House
Eggertsen House
Hines Mansion

543 North 700 East

Main & Center Street

386 North 100 East

300 North Adamdswood Road
State & West Gentile Streets
390 East Porter Lane

95 South 300 West

188 West 3 North
81 East Center Street

lst West & Center Street
Main Street & 100 North
1st North & lst West

5 East Main Street

315 East Center

125 East 400 South

261 Nerth 400 West

Main Street

55 West Center

270 East Main Street

1/2 Mile South of Fairfield

East of Goshen off US 6
248 North Main

218 north Main

119 East Battlecreek Road
510 Locust Avenue

306 North 500 West

390 South 500 West

125 South 4 West

Morgan

Bountiful
Famington
Layton
Layton
Centerville
Kaysville

Heber City
Heber City

Heber City
Heber City
Midway

Midway

Heber City
Heber City
Heber City
Heber City
Heber City
Midway

Fairfield
Fairfield

Near Goshen
Payson

Payson
Pleasant Grove
Pleasant Grove
Provo

Provo

Provo

KL OLEY



t,.,;,;)g:;ﬁifl>9¢md

UTAH COUNTY (continued)

Knight Block

Provo Tabernacle
Smoot-Reed House
Weintz House

Brigham Young Academy

Olmsted Station
Powerhouse

GCarner House

Houtz House

Smith House

Titanic Mining District

Allen House

Hotel Roberts

Provo Third Ward Chapel

American Fork
Presbyterian Church

0l1ld Goshen Site

Pleasant Grove School

Beebe House

Nunn Power Plant

Provo Downtown Historic
District

Smith House

Talmadge House

Springville
Presbyterian Church

Bird House

WEBER COUNTY

McGuire Duplex
New Brigham Hotel
US Post Office
Burch-Taylor Mill
Eccles Building

1-13 Fast Center Street,
20-24 University Avenue

50 South University Avenue
183 East 100 South

575 north University Avenue
5th & 6th Street and
University Avenue

S Miles North on US 189

10 North Main

980 north Main

589 East Main

8 Mile Radius of Eurcka

135 East 200 North

192 South University Avenue
105 North 500 West

75 North 1 East
Northwest of Goshen

Main Street

489 West 100 South

off US 189

Center :reet & University Ave.

315 Eas Center Street
345 East 400 North

251 South 200 East
115 South Main Street

549 25th Street
2402 Wall Avenue
298 West 24th

4287 Riverdale Road
385 24th

Provo
Provo
Provo
Provo

Provo

Provo
Salem

Springville
American Fork

Eureka
Provo
Provo
Provo

American Fork

Goshen

Pleasant Grove

Provo
Provo

Provo

Provo
Provo

Springville

Mapleton

Ogden
Ogden
Ogden

Ogden
Ogden
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Notes: (1)

Sources of the above information were:
Federal Register, Vol, 44, No, 26, 2/6/79
Federal Register, Vol, 45, No. 54, 3/18/80
steralgggg}ster, Vol 46, No, 22, 2/3/81
Federal Register, Vol, 47, No, 22, 2/2/82
Department of Intcerior U.S. National Park Service letters,
1982

(2) Places more than 50 miles from Copperton are not listed;

2.3

those 5 miles or less from Copperton are marked with one
asterisk, and 10 miles with two,.

REGIONAL HISTORIC, SCENIC, CULTURAL AND NATURAL
LANDMARKS

A search of the National Historic Register of
Historic Places listings through early 1982
revealed a number of sites within 50 miles (see
Appendix A-1). Three sites (Dansie Farmstead,
Harwarden House, and McLachlen Farmhouse) are
within a ten-mile radius toward the east, Each one
is occupied by the owners, and none is of ma jor
importance such that 1t atcracts crowds, The
Bingham Canyon Open Pit Mine lies about five miles
to the southwest and draws a steady flow of about
250,000 tourists per year, but the number present
at one time, usually for not more than about 30
minutes, is at most 60-80.

The archaeological survey of the site originally
reported (see Appendix A of "Environmental Survey,
Uranium/Copper Project, Cupperton, Utah"™ of 1976)
that no pre-historic or historic cultural remains
were found. None was found during construction on
the site and none since. The (Utah State
Preservation Officer reports (Appendix A-2) that a
search of Utah State Histcrical and Archaeological
Files reveals no known cultural resources at the
Copperton Site or nearby.
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‘ 1.0 Introduction

Wyoming Mineral Corporation (WMC) is currently operating the Bingham
Canyon Uranium Extration Plant, a uranium from copper leach stream
recovery plant on a l.3-acre site near Copperton, Utah, Uranium is
recovered from dump leach solutions generated by the Kennecott Copper
Corporation., Low concentrations of uranium are present in the mine
dumps and a portion of the uranium is leached along with the copper.
Kennecott operates a cementation plant at a flow rate of
approximately 45,500 gallons per minute for the recovery of the
copper from the leach solution. The WMC plant processes a portion
(approximately 10,000 gallons per minute) of the tails solution from
the copper cementation plant. All solution discharges from the

uranium extraction plant are returned to the copper leach circuit,

The plant operates to recover uranium from the copper leach solution
by a conventional metallurgical extraction process. Initially the
uranium is removed from the plant feed stream by an {lon exchange
process, The eluate from the ion exchange is concentrated by solvent
extraction and ammonium diuranate (ADU) 1s precipitated from the
solvent extraction strip solution. The ADU product is washed,
dewatered, calcined to 0308' and the packaged yellowcake product

is shipped to a conversion plant,

The expected life of the plant is 20 years at which time it will be

decommissioned and the site returned to Kennecott. This report
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describes the proposed decommissioning of the Bingham Canyon
Extraction Plant, The plan, at time of decommissioning, will assure

compliance with all applicable legal and regulatory requirements.

During the course of the decommissioning evaluation, the following
general guidelines constituted the decommissioning philosophy for the
Bingham Canyon Uranium Extraction Plant:

. Return of the facility and site, after decontamination of
all plant equipment and structures to unrestricted use
criteria, to Kennecott for process use will be investigated
with Kennecott at the time of decommissioning.

. All plant equipment, residual chemicals and ion exchange
resins will be decontaminated to the guidelines specified
in NRC Annex A or 10CFR20 or to the levels specified in
License Condition #29 of the existing license.

. Sulfurlc acid washing, followed by water riasing, will be
used to decontaminate all process equipment. The wash and
rinse solution will be returned to the main acid dump leach
process flow stream,

. Wherever possible, reuse of usable plant equipment and
chemicals in other licensed facilities will be attempted.
Plant equipment and residual chemicals not decontaminatable
to the guidelines specified in NRC Annex A or 10CFR20 will
be disposed of at a licensed disposal or tailings facility.
. If not acceptable for use by Kennecott, the plant building

will be removed to the foundations and the land “eturned to

its previously intended industrial land use.
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2,0

2.1

These guidelines, described in further detail below, were determined
to be the most practical, cost effective and environmentally
acceptable methods available to return the plant site to its

previously intended use.

The following cost analysis is a revision of a study submitted in
March of 1978 to the NRC. Escalation factors used in the revision
are based on the Chemical Engineering Plant Cost Index of August 9,
1982. The Index for mid-1978 was 218.8 and for May, 1982, the Index
was 313.6. Based entirely on the Index, a multiplier of 1,43 should
be used. For the sake of simplicity, a factor of 1.5 was used for

all estimates that were escalated.

Conclusions and Recommendations

Conclusions of the Bingham Canyon Uranium Extraction Plant
decommissioning study are summarized below and recommendations
concerning the financial requirements needed to assure adequate

funding for the decommissioning operation are given,

Conclusions

[ It will be impossible to dispose of used ion exchange resins as
non-radioactive waste due to the very restrictive limits of
allowable concentrations of radionuclides in resin as stated in
LC #29 of the present license. Resin will have to be shipped to
another licensed uranium producer or to a licensed disposal site

or tailing facility.
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Sulfuric acid washing of all process equipment is capable of
achieving acceptable decontamination for release to unrestricted
use,

Plant equipment and residual chemicals not decontaminated to
acceptable standards can be disposed of as low-level radiocactive
waste in available licensed disposal or tailings facilities.
Since the plant operation is contingent on available sulfuric
acid feed solutions from the copper dump leach operations,
return of all sulfuric acid wash solutions (less than 100,000
gallons for the entire decommissioning operation) to the
recirculating feed stream is feasible and represents an
insignificant impact on the 10,000,000 gal./day flow through the
copper dump extraction circuit.

the most probable costs associated with the planned
decommissioning operations, assuming complete decontamination of

all facilities are summarized below:

o Residual plant chemicals ......sceeeesesse = $ 3,708
0 Plant equipment decommissioning .......... = 32,650
o Building structure decommissioning

and site reclamation ....ecosssssssacsss = 127,000
o Site evaluation and monitoring program ... = _ 75,000

TOTAL ESTIMATED COSTS ...... - $171,358
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2.2

3.0

FINANCIAL SURETY ALTERNATIVES

At the present time, thcre is no surety bond for decontamination and
decommissioning in effect for the Copperton Site. WMC proposes to
demonstrate financial responsibility for decontamination and
decommissioning of the Copperton Site from a financial test which
demonstrates the financial strength of the corporation., Details of
this financial test can be found in FR Vol 47, No. 67; Wed., April 7,

1982; pp. 15032-15074,

1f the above test is not acceptable to the agency, other alternatives

would be the posting of a surety bond or a letter of credit.

DECOMMI SSIONING ALTERNATIVES AND COST EVALUTION

The Bingham Canyon Uranium Extraction Plant is an operation that
extracts and concentrates uranium from a low grade sulfuric acid
leach stream used in the leaching of copper from residual copper
tailings piles. The process by which this U308 is removed from
the recirculating Cu leach solutions 1is shown schematically in Figure
1. As 1is seen, the plant consists of four distinct process
operations:
1) Ion exchange

2) solvent extractions

~5- 20685%
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3.1

3) Precipita:ion

4) Calcination and U308 Packaging
These operations are housed in a small (11,000 sq. ft.) process
building on a l.3-acre site on Kennecott property. The alternatives
and cost evaluation wuich follows utilizes existing decommissioning
practices to reduce residual radioactivity to levels as low as

practicably achievable and return the site to unrestricted public or

industrial siting use.
DISPOSITION OF RESIDUAL PLANT CHEMICALS
J.1.1 ION EXCHANGE RESINS

There are two alternatives available to dispose of the ion exchange
resins. The first alternative would be to ship the resin, which will
most likely have significant resale value, to another uranium
producer. The second alternative is to dispose of the resin as a
low level radiocactive waste at a licensed disposal site or at a

conventional uranium mill tailing facility.
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Alternate 1: Shipment to another uranium producer, this alternate
1s advantageous in that recycle of the material will be maximized and
this alternate represents the lowest cost option, complete
decontamination of the resin would not be required.

Costs: Wash Acid (4.5 tons H,S0,) $§ 180
Labor (12 man days @ $184/day) 2,208

Transportation (to be paid by receiver) 0

TOTAL $ 2,388

Alternate 2: Disposal as low-level radioactive waste, In the event
that the resin cannot be decontaminated to the desired levels, a
licensed burial site or tailings facility will be chosen for
disposition of the resin,
Costs: Labor (12 man days @ $184/day) = § 2,208
Transportation and Disposal = 45,000

- $47,208

3.1,2 SOLVENT EXTRACTION (SX) SOLVENT

The loaded solvent (6,000 gal. of kerosene with complexing agents
DEHPA and TOPO) will be stripped using a 0.,5~1.5 M solution of sodium
carbonate. since no appreciable amount of Ra-226 was removed in the

1X circuit, it is expected that little will appear in the SX




pYypDESESEYOO

solvent, Thorium 1is, however, eluted with the 0308 and will
concentrate in the loaded solvent, It has been demonstrated that a
0.5-1.5 M sodium carbonate strip solution is also very effective for
the removal of Th-230 which will report to the precipitation circuit
for removal along with the U308. It is anticipated that 2 - 5
volumes of strip solution will decontaminate the solvent to levels
acceptable for non-radioactive discharge (See Section 5 for
criteria). The strip solution will be returned to the copper leach
solution stream., The solvent can then be disposed of in one of

several ways,

Alternate 1: Ship to another uranium producer having a solvent

extraction circuit. This is the option that recycles the solvent for
continued production use and is lease expensive, Total
decontamination of the SX solvent would not be required.
Costs: Wash Solution
Labor (5 man days @ $184/day)
Transportation (to be paid by receiver)

TOTAL

LO068Y
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Alternate 2: Disposal as non-radioactive waste with a conventional
organic waste disposal service. This alternate could be utilized in
the event that no uranium producer is willing to accept the solvent

or it is unsuitable for reuse,

Cost: Wash Solutions = § 400
Labor (5 marn days @ $184/day) = 920

Disposal Service = 3,000

TOTAL = $ 4,320

Alternate 3: Disposal as low-level radioactive waste in a licensed

disposal facility, In the unlikely event that the solvent cannot be
decontaminated to the criteria presented in Section 5, disposal will
be by sorption in vermiculite-filled drums and disposal at a

low-level radioactive handling facility.

Cost: Wash Solutions =§ 400
Labor (12 man days @ $184/day) = 2,208

Drums = 4,000

Absorber = 1,800

Disposal Service = 27,000

TOTAL =$ 35,408

3.1.3 PROCESS CHEMICALS INVENTORY

All process chemicals that were not used in the process and therefore

not contaminated, will be disposed of by return to the manufacturer.

g 2068Y
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‘ containers of such chemicals will be smear tested to assure no

surface contamination, Chemicals included in this cstegory are:

1) Anhydrous Ammonia

2) Sulfuric Acid

3) Sodium Carbonate

4) Organic Solvents

5) Un-used Ion Exchange Resins

6) Miscellaneous Plant Chemicals.
Return of these chemicals have been assumed as a no-cost option.
Uncontaminated chemicals that are not returnable or saleable will be

disposed of by conventional chamical waste handling services.
‘ 3.2 DISPOSITION OF PLANT EQUIPMENT

The general philosophy in dealing with plant equipment is proposed to be:
. Major plant equipment, deemed to have additional useful life,
will be decontaminated to the guidelines as outlined in Section
5, and shipped to another licensed uranium production facility.
- Peripheral equipment will be decontaminated to the guidelines
for release of plant equip]ment to unrestricted u‘e (Section 5)
and disposed of by sale or by conventional scrap disposal.
. All acid and water wash solutions will be returned to the copper

leach stream.

“u- R oS
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3.2.1 ION EXCHANGE (1X) CIRCUIT

After removal of the ion exchange resin from the equipment, the
vessels and piping will be flushed with 2-4 N HZSOA and riased
with water, The equipment will be dismantled and smear wipe tested
to assure adequate removal of residual activity. Rewashing, as
required, will be performed on the dismantled equipment should smear
tests show contamination above the acceptable levels as outlined in

Section 5.

Alternate 1: Decontaminate, dismantle and ship equipment to licensed
uranium producer. This alternative recycles the usable portion of
the plant and provides the lowest cost alternative, total
decontamination would not be required.
Cost: Labor (30 man days @ $184/day) = $ 5,520
Misc. Equipment Rental & Supplies = 3,000
Transportation (to be paid by receiver) = 0

TOTAL = $8,520

Alternate 2: Decontaminate, dismantle and dispose of equipment to

another user or as non-radioactive scrap.

Cost: Labor (30 man days @ $184/day) = $ 5,520
Misc. Equipment & Supplies = 3,000

Disposal Costs = 7,500

TOTAL = $16,020
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Since the equipment is fabricated of stainless steel, 1t 1is not

expected that difficulty with acid decontamination will be

encountered,

322 SOLVENT EXTRACTION (SX) CIRCUIT

The solvent extraction circuit consists of a series of mixer-settlers
and process vessels. All equipment will be decontaminated with
repeated 2-4 N H2804 acid washings and water rinsings., Piping
and pumps will be dismantled and cleaned. all wash and rinse

solutions will be returned to the copper leach solution stream,

Cost: Labor (20 man days @ $184) = § 3,680
Miscellaneous Materials = 750

Scrap Disposal = 3,000

TOTAL = § 7,430

If any plece of equipment cannot be adequately decontaminated for
release to unrestricted areas, the equipment will be dismantled,
compressed when possible, boxed and shipped to a low-level waste or
tailings disposal facility. An additional cost of $400 for this

operation, if needed, is anticipated.

3.2,3 PRECIPITATION CIRCUIT

The precipitation circuit is a small pilot scale multi-tank circuit

having a hold-up of approximately 5,000 gallons. The circuit will be

=13~ R OLEY
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acid washed with 2-4 N H2504

indicates decontamination to the levels allowable for unrestricted

and water rinsed until smear testing

use as described in Section 5,

Cost: Labor (30 man days @ $184/day) = $ 5,520
Miscellaneous Materials = 750

Scrap Disposal = 3,000

TOTAL = $ 9,270

Since the precipitation circuit contains a high concentraion of
ammonium diuranate, it is anticipated that some of this equipment may
be contaminated in such a way that acid washing will not be
effective, For such equipment, disposal by low-level radioactive
waste hauling to a licensed burial or tailings facility will be
practiced. Anticipated costs for radioactive waste disposal of half
of this process equipment is anticipated at $3,000. The total cost

of decommissioning of the precipitation circuit will be $12,270.

3.2.4 CALCINER EQUIPMENT

The calciner currently in use in the plant does not contain fire
brick but is fabricated entirely out of steel. The equipment will be
acid washed with HZSOA’ rinsed and smear tested to establish that

acceptable decontamination to unrestricted release criteria has been

achieved.
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Alternate 1: Partially decontaminate and ship to another uranium
producer, This alternative recycles the equipment if deemed usable

and minimizes the cost of disposal.

Cost: Labor (20 man days @ $184/day) = § 3,680
Miscellaneous Materials = 750
Transportation (to be paid by receiver) = 0

TOTAL = $ 4,430

Alternate 2: Decontamination and disposal as non-radioactive
equipment salvage or scrap. If the equipment is unusable, it will be

decontaminated and scrapped.

Cost: Labor (20 man days @ $184/day) = § 3,680
Miscellaneous Materials = 750

Scrap Disposal = 3,000

TOTAL = § 7,430

Alternate 3: Disposal at low-level radioactive disposal or tailings
facility. 1In the event that adequate decontamination cannot be
achieved to the criteria for unrestricted use, shipment to a

low-level licensed disposal or tailings facility will be made.

Cost: Labor (20 man days @ $184/day) = § 3,680
Miscellaneous Materlals = 750

Disposal Service = 12,000

TOTAL = $16,430
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. 3.3 DECOMMISSIONING OF BUILDING STRUCTURES AND SITE RECLAMATION

Under the existing conditions .f the contract with Kennecott, Wyoming
Mineral Corporation will remove all building structures and auxiliary
facility structures to their foundations and return the site to
Kennecott for its originally intended industrial use. At the time of
decommissioning, however, WMC intends to pursue sale of the
decontaminated facility to Kennecott for their commercial use. This
option represents the most economically feasible solution to facility
disposition assuming Kennecott were willing to accept the facility at

that time,
‘ 3.3.1 BUILDING STRUCTURES

Prior to dismantling of the building structure, an evaluation of
contamination will be performed. Those portions of the plant
structures that indicate residual U308 contamination will be acid

washed or sandblasted to remove any surface contamination,

Alternate 1: Decontaminate plant structures, dismantle and scrap all

structures except for the structural steel which will be salvaged.

Cost: Decontamination =$ 7,500
Labor = 37,500
Dismantling Equipment = 75,000
Scrap Disposal = 7,500

TOTAL = $127,500
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‘ Alternate 2: Return the decontaminated building to Kennecott for
industrial use. This alternative is a low cost option to Wyoming
Mineral and will be exercised if acceptable to Kennecott and if it
can be demonstrated that decontamination of the structure 1is
sufficient to allow unrestricted use.

Cost: Decontamination = § 7,500
e [P 1T - SITE RECLAMATION

The site upon which the plant is built was an industrial site used by
Kennecott. It is anticipated that building structures will be
removed to their foundations and the site returned to Kennecott for
’ industrial use. A soil survey will be performed prior to return of
the site to assure that no residual contamination is left on the
site. Any residual contamination will be removed and disposed of at

a licensed tailings or disposal facility
4.0 PROPOSED DECOMMISSIONING PLAN

Wyoming Mineral Corporation proposes to decommission the Bingham
Canyon Uranium Extraction Plant at Copperton, Utah according to the

following plan:
1) All residual process chemicals will be decontaminated and
disposed of using the procedure described at Alternate 1 in

Sections 3.1.1 and 3.1.2.

L0655
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. 2) Uncontaminated bulk plant chemicals will be returned to the
manufacturer or sold to other users,

3) The ion exchange equipment and <calciner will be
decontaminated and <disposed of at other operating
facilities.

4) All other plant equipment will be decontaminated and
disposed of as non-radioactive scrap material or sold to
other users,

5) Equipment that cannot be decontaminated will be disposed of
as low-level radioactive waste in a licensed burial or mine
tailings facility.

6) I1f unacceptable for use by Kennecott, the plant building
will be decontaminated, dismantled to the foundation and
removed from the site as convential scrap.

7) The site will be returned to Kennecott for continued
industrial use as was originally intended.

8) It 1is WMC's intent to pursue the transfer of all
decontaminated equipment and buildings to Kennecott should
they choose to use the facility for other industrial
purposes. All requirements for equipment and site release
will be adhered to unless Kennecott or another site
operator chooses to obtain a new NRC Source Material
License for the continued operation of the facility.

9) A site evaluation and sampling program as described in

Section 5 of this report will be performed to assure

~18~ a 068"/
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. compliance to all applicable regulations for release of

equipment and site to unrestricted use,.

Wyoming Mineral Corporation recognizes that contaminated equipment
from natural uranium processing facilities can be disposed of at a
licensed burial facility or, if acceptable, in a licensed tailings

facility.
5.0 DECOMMISSIONING MONITORING PROGRAM

A plant survey and site evaluation will be performed to determine the
residual levels of contamination present and to assist in developing
the details of decontamination operations that will be required.
Currently operable plant monitoring procedures as described in the
Source Material License will be continued throughout the decommission

operation,
5.1 RESIDUAL PLANT CHEMICALS EVALUATION AND RELEASE CRITERIA

Prior to release from the site, the SX Solvent will be decontaminated
using the previously described procedure. After stripping, it will
be analyzed for their uranium, radius-226 and thorium-230 content.

I1f the radionuclide concentrations are less than those specified by

the NRC, it will be released as non-radioactive chemical waste. No

fon exchange resin will be released as non-radioactive waste unless

it meets the criteria specified in LC #29,

2068%
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‘ 5.2 EQUIPMENT RELEASE

All plant equipment which at some time during its operational history
may have come in contact with product streams will be surveyed and if
necessary, decontaminated to specified limits before being released
to unrestricted areas. If said equipment cannot be decontaminated to
these limits, it will be transported as radioactive material to
another licensed facility or to a licensed radioactive disposal site
for buriai. Decontamination will be to the limits as specified in
Annex A, USNRC, November, 1976 ("Guidelines for Decontamination of
Facilities and Equipment Prior to Release for Unrestricted Use or
Termination of Licenses for By-Product Source or Special Nuclear
Material”™) or applicable NRC regulation at the time of

decommissioning.
Sedid PROCEDURE

1) An initial survey shall be performed of all suspect equipment to
determine which equipment is contaminated 1in excess of the
limits. This survey shall involve initial scanning of equipment
with an alpha survey system with subsequent filter paper swiping
of the available representative surface areas. Filter papers
will be analyzed via standard gross alpha counting

instrumentation.

. 20L8Y
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5.3

25

3)

4)

5)

6)

7)

Any equipment found to be contamina:ed in excess of the limits
shall be washed with sulphuric acid and resurveyed. Several
washings and water rinsings may be required.

Equipment will be segregated as "clean™ or "contaminated”™ and
placed in appropri#te areas.

Before release from the site, a final survey will be performed
on equipment classified as "clean"”.

All "clean” equipment will be released as appropriate.

Equipment which could not be decontaminated to the specified
limits will be disposed of as low-level radioactive waste.

The results of all surveys, decontamination activity, and

ultinate depositions shall be documented on the form attached.

STRUCTURAL MATERIALS

D

2)

3)

Appropriate wall/floor surface materials and metallic
construction components shall be acid washed, Following
washing, representative surface areas of the material shall be
smeared via filter paper techniques. Filter papers shall be
analyzed via standard gross alpha counting techniques.

At the conclusion of this initial survey, materials shall be
segregated as "clean” or "still contaminated”.

Contaminated materials will be rewashed and sand blasted 1if

necessary and resurveyed.
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5.4

4) Any materials which cannot be decontaminated below the specified
limits shall be drummed and packaged and transported to a
licensed disposal site for burial,

5) A form similar to the one supplied with Section 5.2.1 shall be

used to document these activities.
FINAL SITE SURVEY

After all the equipment and materials have been removed from the
site, a final site survey shall be performed. Representative samples
of soil from the immediate vicinity of the site shall be collected
and analyzed for radionuclide content. Analysis shall be for natural

uranium and radium-226.

Should analysis indicate any parameter in excess of the limits as
specified by the "Environmental Standards for Cleanup of Open Land
and Building Contaminated With Residual Radioactive Material From
Inactive Uranium Processing Sites”, the top soil will be removed to a

licei.sed tailings or burial facility.

The soil sampling locations and assoclated analysis results shall be

documented on a form similar to the one attached.

=24~
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APPENDIX C

METEOROLOGY
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APPENDIX C-1

RELATIVE HUMIDITY
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TABLE C-1 NS

~

PERCENT RELATIVE HUMIDITY N

DAILY MEAN, MAXIMUM AND MINIMUM gé

DECEMBER 1, 1980 through DECEMBER 31, 1981 Q

DECEMBER 1980 JANUARY 1981 FEBRUARY 1981 MARCH 1981 APRIL 1981 E?
DAY MEAN MAX MIN DAY MEAN MAX MIN DAY MEAN MAX MIN DAY MEAN MAX MIN DAY MEAN MAX MIN
01 66 95 26 01 91 100 87 01 83 88 70 01 64 77 55 01 47 65 37
02 59 72 38 02 - - - 02 - - - 02 71 82 54 02 43 71 26
03 36 4 29 03 - - - 03 76 98 53 03 81 93 65 03 66 80 58
04 29 40 22 04 - - - 04 78 96 61 04 74 95 59 04 55 73 46
05 65 90 34 05 - - - 05 80 93 70 05 56 73 37 05 54 69 34
06 79 91 71 06 - - - 06 76 85 54 06 60 76 34 06 39 59 29
07 80 91 74 07 81 98 76 07 73 89 54 07 68 74 S8 07 47 55 40
08 77 88 66 08 83 86 77 08 71 87 54 08 68 79 56 08 50 70 36
09 80 93 67 07 83 100 79 09 58 77 39 09 68 82 42 09 44 55 34
10 77 91 61 10 83 86 78 10 59 75 44 10 60 87 46 10 50 71 29
11 81 93 66 11 8 89 79 11 65 75 51 11 56 86 47 11 57 66 45
12 82 97 68 12 86 89 82 12 80 99 56 12 48 69 33 12 44 58 30
13 86 98 73 13 86 93 79 13 78 99 66 13 58 85 38 13 38 55 26
14 93 100 87 14 86 96 78 14 62 76 43 14 67 88 41 14 46 60 33
15 90 99 86 15 86 91 82 15 65 96 S0 15 60 74 49 15 44 64 36
16 87 97 75 16 87 91 84 16 71 82 55 16 S0 69 38 16 50 75 36
17 91 100 82 17 83 88 76 17 62 80 47 17 63 B84 40 17 41 58 27
18 92 100 85 18 83 95 64 18 60 81 42 18 60 81 42 18 42 63 43
19 91 100 87 19 84 98 69 19 57 70 139 19 54 67 43 19 59 75 37
20 92 99 86 20 87 97 68 20 51 83 22 20 53 68 29 20 60 70 42
21 91 99 86 21 92 98 88 21 64 82 51 21 61 81 44 21 56 72 35
22 83 98 59 22 91 97 87 22 63 88 51 22 54 64 37 22 61 73 49
23 75 95 68 23 90 99 85 23 65 89 44 23 52 87 30 23 50 72 36
24 64 92 45 24 89 96 85 24 54 72 29 24 53 76 37 26 46 64 32
25 70 81 57 25 74 93 63 25 22 3% 15 25 48 67 35 25 40 53 26
26 76 90 59 26 61 76 46 26 49 86 22 26 31 65 23 26 31 41 25
27 76 96 59 27 65 78 49 27 81 98 61 27 84 88 65 27 45 77 18
28 81 97 62 28 57 71 50 28 73 93 58 28 79 84 73 28 56 73 37
29 86 98 79 29 63 74 44 29 58 68 49 29 48 62 34
30 87 9% 74 30 70 86 43 30 66 88 37 30 41 65 25

31 88 98 79 31 88 93 64 31 67 99 50



‘ ' Tgﬂl C-1 (Cont.) .

Q

PERCENT RELATIVE HUMIDITY o

DAILY MEAN, MAXIMUM AND MINIMUM §§

DECEMBER 1, 1980 through DECEMBER 31, 1981 !s

MAY 1981 JUNE 1981 JULY 1981 AUGUST 1981 SEPTEMBER 1981%

DAY MEAN MAX MIN DAY MEAN MAX MIN DAY MEAN MAX MIN DAY MEAN MAX MIN DAY MEAN MAX MIN

01 41 57 30 01 43 60 28 01 29 47 18 01 24 34 17 01 35 55 25

02 28 37 17 02 33 42 22 02 38 56 24 02 20 27 15 02 27 47 16

03 56 82 30 03 64 86 25 03 - - - 03 25 47 13 03 3% 54 25

04 58 80 33 04 5S4 78 39 04 - - = 04 22 42 12 04 28 41 20

05 29 37 21 05 40 67 25 05 - - - 05 22 31 14 05 28 58 14

06 47 83 23 06 37 54 25 06 - - - 06 20 33 13 06 67 82 55

07 49 65 35 07 43 67 26 07 - - - 07 26 40 14 07 71 92 60

08 47 79 28 08 42 60 29 08 37 46 26 08 30 43 20 08 54 69 39

09 5S4 99 35 09 41 64 19 09 32 36 29 09 - - - 09 60 74 46

10 45 70 30 10 46 65 32 10 - - - 10 - - - 10 57 71 40

11 43 80 19 11 37 46 26 11 30 36 23 11 46 58 33 11 49 68 36

12 40 53 26 12 35 52 26 12 25 32 15 12 40 50 29 12 4 58 33

13 50 73 37 13 52 78 31 13 34 45 20 13 34 48 22 13 38 55 24

14 44 58 35 14 58 84 33 14 29 45 15 14 39 49 25 14 37 56 25

15 49 84 18 15 48 72 33 15 30 44 18 15 32 45 19 15 31 47 20

16 72 85 50 16 41 62 27 16 23 36 13 16 32 45 22 16 32 46 22

17 76 91 58 17 31 52 13 17 40 56 19 17 28 42 19 17 32 51 21

18 S8 76 35 18 35 50 23 18 40 58 25 18 24 33 17 18 31 49 20

19 41 54 28 19 34 55 20 19 33 53 20 19 28 41 16 19 28 41 21

20 42 74 20 20 40 60 26 20 25 46 14 20 35 51 25 20 29 40 17

21 73 83 58 21 39 54 25 21 27 43 14 21 30 63 19 21 ¥ 2 N

22 - - - 22 32 49 21 22 27 A4 34 22 33 48 17 22 41 56 25

23 - - - 23 28 41 18 23 25 41 14 7 ¥ NI n 23 41 48 31

26 - - - 26 32 45 17 26 28 45 13 24 32 61 18 26 42 55 131

25 - - - 25 27 36 20 25 26 36 16 25 27 38 20 25 3% 53 23

26 - - = 26 24 29 16 26 30 46 13 26 21 30 14 26 S0 62 36

1\ 27 - - - 27 22 40 15 27 37 53 22 27 29 39 20 27 46 65 30

o 28 - - - 28 33 47 23 28 30 44 16 28 27 39 18 28 28 4% 20

™~ 29 57 74 38 29 28 44 16 29 20 28 13 29 32 44 16 29 28 62 19

%o 30 46 62 29 30 31 40 20 30 22 42 13 30 29 38 22 30 53 67 39
N 31 52 86 27 31 31 47 17 31 29 43 17
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TABLE C-1 (Cont.)

PERCENT RELATIVE HUMIDITY
DATLY MEAN, MAXIMUM AND MINIMUM

DECEMBER 1, 1980 through DECEMBER 31, 1981

NOVEMBER 1981

DECEMBER 1981

DAY MEAN MAX MIN DAY MEAN MAX MIN DAY MEAN MAX MIN
01 47 62 36 01 63 95 41 01 - - -
02 40 53 32 02 69 95 51 02 - - -
03 42 78 22 03 72 100 56 03 - - =
04 76 85 59 04 75 100 56 04 - - -
05 78 95 58 05 72 100 55 05 81 90 74
06 67 81 55 06 69 86 51 06 73 87 47
07 46 70 36 07 69 94 55 07 62 82 50
08 58 95 23 08 74 99 63 08 65 94 49
09 61 85 43 09 69 92 50 09 73 9 50
10 G 51 36 10 5 S L 56 10 47 76 30
11 58 75 49 11 68 86 54 11 56 74 33
12 - - - 32 63 83 51 12 68 94 52
13 80 90 70 13 43 65 34 13 76 94 61
14 73 85 35 M 45 68 31 14 68 97 59
15 70 80 - N O 62 84 ) R L. 62 74 52
16 71 83 50 16 72 82 59 16 61 85 35
17 83 89 72 17 40 69 27 17 64 90 49
18 72 98 50 18 52 80 23 18 69 85 49
19 70 9% 3535 19 61 77 46 19 73 ' 87 66
20 61 76 44 20 60 73 45 20 53 N 54
21 57 32 3% . 21 63 78 46 21 64 85 29
22 578X 42 22 63 77 34 22 74 86 54
23 57 75 46 23 75 83 65 23 82 94 67
24 3% 72 39 24 2 &5 49 24 74 91 51
25 55 80 40 25 63 85 36 25 73 85 61
26 44 59 34 26 82 86 75 26 62 73 56
27 40 61 33 27 - - - 27 72 89 57
28 31 38 23 28 - = - .28 68 83 59
29 54 86 21 29 - - - 29 62 75 44
30 P > R - - - 30 64 80 50
31 74 89 50 31 71 88 52
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APPENDIX C-2

METEOROLOGIC DATA

DECEMBER 1980 THROUGH JUNE 1981
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EXECUTIVE SUMMARY

The meteorological menitoring program at the Copperton uranium facility from
16 December 1980 to 30 June 1981 was successful in proyiding good quality
data and achieving an overall data recovery of/és\ percent. The
meteorological monitoring program recorded wina speed, windlairection, sigma
theta (standard deviation of wind direction), ana temperature.

The six month data set represented by this summary report is without any
anomalies ana reflects the semiarid continental climate of Utah and the
mesoclimatic features associated with a location at the mouth of a steep
canyon. The temperatures recorded during this six month period were very
moderate. The lowest mean monthly temperature was 0°C (32°F), which
occurred during January, and the highest mean monthly temperature was 23°C
(73°F), which occurred during June. The prevailing wind directions were
west and west-southwest and were associated with down-valley flow in Bingham
Canyon. The monthly mean wind speeds varied from a minimum of 1.4 m/sec
(3.1 mph) in December to a maximum of 3.0 m/sec (6.7 mph) in May. On an
average, the Pasquill-Gifford atmosphere stability classes D (neutral) and E
(stable) accounted for about 50 percent of the stability conditions auring
this monitoring period.

2L O6TY
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1.0 INTRODUCTION

This semiannual report was prepared for the Wyoming Mineral Corporation
1 (WMC) by Camp Dresscr and McKee Inc. (CDM) to summarize the meteorological
data collected at WMC's Copperton Uranium Facility from 16 December tc 30
{ June 198l1. The meteorological monitoring consists of wind speed, wind
direction, standard deviation of wind direction (sigma theta), and ambient
: temperature measurements. The primary objective of the meteorological
; monitoring program is to provide on-site information about the existing
l meteorology during the operation of the uranium mine. These meteorological

data are being collected in support of state and federal air quality permit
applications.

This report consists of four sections: (1) an introductory section which
provides background information on the monitoring program as well as a
description of the monitoring site, (2) a data collection section which
discusses the monitoring instrumentation and data handling procedures, (3) a

l‘ data interpretation section which discusses the means, extremes, and trends
of the meteorological data, and (4) a quality assurance section which
t describes the procedures used to ensure the high quality of the data.

, 1.1 BACKGROUND

The Copperton Uranium Facility is located on the western edge of the city of
Copperton, Utah, at the mouth of Bingham Canyon. The facility extracts
3 uranium from a water solution which remains after copper is mined by an
| in situ process. The copper is removed by the Kennecott Copper Company, and
the residual water solution is stored in a large reservoir and pumped to the

WMC facility as needed. The location of the WMC facility is shown in Figure
1-1.

mcuange
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1.2 SITE DESCRIPTION

The Copperton Uranium Facility is located at a latitude of 43.7°N and a
longitude of 106.0°W on the eastern edge of the Oquirral Mountains and at
the mouth of Bingham Canyon. The elevation of the WMC facility is 1,646 m

(5,400 ft), and the elevation of the top of Bingham Canyon is 2,438 m
(8,000 ft.)

The meteorological sensors are mounted atop a 3-m tripod which is fixed to
the top of the roof of the 20 m (65 ft) high WMC building. The
meteorolgical sensors were mounted on the roof after it was determined that
the building structure would not bias the temperature and wind readings. A
photograph of the tripod with the mounted sensors is shown in Figure 1-2.

20659
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Figure 1-2 Photograph
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2.0 METEOROLOGICAL INSTRUMENTATION AND DATA REDUCTION

Instrumentation

The meteorological monitoring is perform.. with a Climatronics Electronic
Weather Station (EWS) and a cassette data acquisition system (CDAS). All
the data are recorded continuously on a strip chart recorder located in the
EWS unit, while one-minute instantaneous values are recorded on the CDAS.
The strip chart record is reduced only when required for quaiity assurance
checks or for backup to missing CDAS data. The wind and temperature sensors
are located atop a 3-m tripod which is bolted to the roof of the WMC
building, where the EWS and CDAS units are also housed. The signal from the
sensors is transmitted to the EWS via 46 m (150 ft) of signal cable. The
operating specifications for the monitoring instruments used in the program
are given in Table 2-1. These specifications meet the Environmental
Protection Agency's (EPA) Prevention of Significant Deterioration (PSD)
guidelines (EPA 1980).

The EWS is calibrated by a COM technician on a semiannual basis, or after
any majer repair. In addition, the EWS was calibrated immediately after
installation. The EWS is calibrated electronically with the aid of a
certified digital voltmeter (DVM). The dates of the calibrations are given
below.

Date Explanation of Calibration
16 December 1980 Startup of EWS
15 June 1981 Semiannual calibration

The meteorological equipment is serviced and maintained by WMC personnel.
The WMC personnel are also responsible for completing a weekly equipment
function checklist. CDM technicians ,erform the calibrations and emergency
repairs and servicing requested by WMC.

20689
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Table 2-1 SPECIFICATIONS OF METEOROLOGICAL INSTRUMENTATION

Manufacturer's Sensing
Sensor Model Number Technique Accuracy Range
Wind Speed Climatronics Cups-Light 0.25 m/sec 0-50 m/sec
- Chopper
Wind Direction Climatronics Wind Vane + 3° 0-540°
WM-111 Potentiometer -
Sigma Theta Climatronics Wind Vane + 3* 0-60°
101035 Microprocessor
Temperature Climatronics Thermistor + 0.2°C -30 to 50°C

100093

Data Reduction

Hardware modifications reguired on the COM microporcessor made reading the
cassette tapes infeasible within the project schedules. Therefore, the data
recorded by the EWS were reduced from the strip charts. The strip chart
data were processed through several reduction, editing, and quality

assurance steps before analysis for this report. These steps include the
following:

—
.

Logging-in of strip charts upon receipt from WMC

2. Verifiying dates and times on strip charts

3. Reviewing strip chart data and editing data for reasonableness

4. Reducing strip chart data to hourly averages

5. Verifying 10 percent of the hourly averages for accuracy

6. Keypunching the data onto a magnetic tape

7. Processing the data on the tape through editing programs which
identify off-scale readings and sequential errors and incorporate

corrections into the data base

8. Preparing data summaries using computer programs

2065
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Each parameter was reduced from the strip chart to the following 1imits:

Parameter
Wind Speed
Wind Direction
Temperature

Sigma Theta

Reduction Limig

0.25 m/sec
5o
0.5°C
1°

K0689
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3.0 DATA INTERPRETATION

The meteorological data summarized below were derived from hourly averaged
validated values. The hourly averages for the wind speed, wind direction,

temperature, and sigma theta are listed in Storage and Retrieval of
Aerometric Data (SAROAD) format in Appendix A.

3.1 DATA RECOVERY

The data recovery for the wind speed, wind direction, temperature, and sigma
theta from 16 December 1980 through 30 June 1981 is shown in Table 3-1. The
data recovery for this period averaged well above 90 percent for each of the
parameters. PSD monitoring guidelines require 90 percent or better annual
data recovery for each of the monitored meteorological parameters. Data
losses common to all the parameters were attributed to infrequent power
outages, weekly changes of the strip charts and cassette tapes, and routine
servicing and calibration of the sensors. During the period 14 May 1981
through 15 June 1981, the EWS was not operated because the work schedule at
the facility did not allow time for the changing of the strip charts and
cassette tapes. The data loss during this period is not considered as
missing data in the reported recovery rates.

Table 3-1 DATA RECOVERY FOR METEOROLOGICAL PARAMETERS
16 DECEMBER 1980 - 30 JUNE 1981

Recovery
Parameter (%)
Wind Speed 95
Wind Direction 95
Sigma Theta 94
Temperature 95

' 20689
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3.2 AMBIENT TEMPERATURE

The monthly temperature means and extremes are summarized in Table 3-2. The
mean maximum and minimum temperatures are the averages of the daily high and
Tow temperatures, respectively. The extreme temperatures are the highest
and lowest hourly average temperatures occurring during the month.

June was the warmest of the six months in the monitoring period; the mean
monthly temperature was 23°C (73°F). January was coldest of the six months
with a mean temperature of 0°C (32°F). The highest recorded temperature was
35°C (95°F), which last occurred on 26 June 1981, and the lowest recorded
temperature was -11°C (12°F), which occurred on 10 February 1981.

3.3 WIND DIRECTION AND SPEED

The wind direction and wind speed data have been used to calculate monthly
wind roses. The wind roses are presented in both a tabular and plot format
in Appendix B. The tabular wind roses relate the frequency of occurrence of
the wind direction to the wind Speed. The wind rose plots include (1)
diurnai wind roses which relate the frequency of occurrence of the wind
direction to the time of day and (2) a wind rose which relates the frequency
of occurrence of the wind direction to the wind speed.

Table 3-3 gives the prevailing wind direction by month. The prevailing wind
direction was from the west and west-southwest during the six month period.
The dominance of the westerly wind is caused by the down-valley flow present
in Bingham Canyon. Down-valley flow is caused by gravity and the local
density gradient established between the valley and plain below. The
density gradient is a result of the valley air being colder and therefore
more dense than the air over the plain below.

The monthly mean wind speeds presented in Table 3-4 varied from a minimum of
1.4 m/sec (3.1 mph) in December to a maximum of 3.0 m/sec (6.7 mph) in May.

The wind speeds increase in the spring because there is greater coupling of
the surface winds with the higher momentum upper level winds in the spring

than in the winter. The coupling in the spring is caused by the enhanced
vertical mixing of the atmosphere.

2 OLEY
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Table 3-2 MONTHLY TEMPERATURE MEANS AND EXTREMES (°C)
DECEMBER 1980 - JUNE 1981

Mean Mean Mean Extremes
Month Ma x imum Minimum Monthly Highest Lowest
December? E 2 6 13 -1
January 3 -3 0 10 -8
February 7 -1 3 15 -11
March 8 1 L 14 -3
April 14 7 11 20 -2
May” 15 5 10 20 0
June® 29 18 23 35 11

g Covers period 16 December 1980 -.31 December 1980.
Covers period 1 May 1981 - 14 May 1981.

C Covers period 15 June 1981 - 30 June 1981,

10
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Table 3-3 MONTHLY PREVAILING WIND DIRECTION

‘ DECEMBER 1980 - JUNE 1981
]
Prevailing
l Month Wind Oirection
| 2
Decemper west
‘ January west
February west
March west
! April west
Hayb west-southwest
I June® west-southwest
5 Covers period 16 December 1980 - 31 Decemver 1980.
Covers period | May 1981 - 14 May 1981,

Covers period 15 June 1981 - 30 June 1981.

Table 3-4 MONTHLY MEAN WIND SPEED
DECEMBER 1980 - JUNE 1981

‘ o]

| - e
Decemper’ 1.4

' January 1.5
February 2.3
March 2.6
April 2.8
May” 3.0
June® 2.9

% ; Covers period 16 Decemper 1980 - 31 December 1980.
| Covers period | May 1981 - 14 May 1981.
Covers period 15 June 1981 - 30 June 1981.

11 Roi8Y
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3.4 JOINT FREQUENCY DISTRIBUTION

Joint frequency distributions (JFD) of the wind speed, wind direction, and
atmospheric stability were calculated in a manner that closely approximates
the method the National Climatic Center (NCC) uses to calculate STAR
(stability array) distributions from the National Weather Service data.
Like the STAR data, the atmospheric stability at the Copperton facility was
classified according to the Pasquill-Gifford system, which categorizes
stabilities into six classes from A to F, in order of increasing stability.
In order of decreasing stability, stability classes A, B, and C represent
unstable atmospheric conditions. Stability classes E and F represent stable
(inversion) atmospheric conditions, where class F is more stable than class
E. Stability class D represents neutral conditions.

The atmospheric stability at the WMC plant was caluclated from the algorithm
outline in Table 3-5. This algorithm incorporates wind speed, solar angle,
and sigma theta into its stability.classification scheme. The monthly joint
frequency distributions are presented in Appendix C.

A summary of the frequency of occurrence of the Pasquill-Gifford stability
classes, as determined from the JFD's, in Appendix C is given in Table 3-6.

Stablility class D (neutral) was predominate from December through April.
Stability class A (very unstable) was predominate in May and June. The

increasing occurrence of class A stability during the spring can be
attributed mainly to the increased solar angle. The combined frequency of
occurrence of the stable classes (E and F) remains relatively constant
during the six month period.

- A06 87
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Table 3-6 FREQUENCY OF OCCURRENCE (%) OF PASQUILL-GIFFORD
STABILITY CLASSES BY MONTH DECEMBER 1980 -

JUNE 1981
Month Class A Class B Class C Class D Class E Class F
December? 0 18 9 32 25 16
January 0 21 9 49 16 5
February 4 17 11 29 20 19
March 14 15 ) 25 22 16
April 23 15 8 26 16 12
May® 22 16 8 18 22 14
June® 30 14 3 13 13 27

g Covers period 16 December 1980 - .31 December 1980.
- Covers period 1 May 1981 - 14 May 1981
Covers period 15 June 1981 - 30 June 1981.

14
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4.0 QUALITY ASSURANCE PROGRAM

In order to ensure the integrity of the monitoring data, COM has instituted
a quality assurance program similar to the framework cited in the EPA PSD
monitoring guidelines. This program involves all aspects of the monitoring
effort and includes semiannual instrument calibrations, documentation of all
program activities, and documented data reduction procedures.

4.1 INTERNAL QUALITY CONTROL PROCEDURES

The primary responsibility of overseeing and ensuring the high quality of
the air monitoring program rests with the Project Manager. The Project
Manager is an experienced atmospheric scientist, thoroughly familiar with
PSD and other related monitoring programs.

PSD monitoring guidelines specify. that appropriate quality assurance and
program control procedures must be employed throughout the menitoring
program. The guidelines established specific siting requirements,
instrumentation, sampling heights, operation, calibration, and data
reduction criteria. The quality assurance program is designed to meet these
requirements. Irstrument siting was performed by an experienced atmospheric
sciertist who is thoroughly familiar the PSD siting requirements. The
meteorological instrumentation meets the specifications required for PSD
monitoring, and installition of the monitoring station was overseen by the
Project Manager. A1l operational and maintenance functions used during the
course of the moni*oring program are being thoroughly documented. The
instrumentation is being calibrated every six months and after any major
repair.

4.2 DATA REDUCTION

Data are ‘ransmitted from the monitoring station to the CDM Wheat Ridge
office by registered mail. In order to reduce the possibility of losing all
of the data during transmittal, the digital and strip chart data are shipped
in separate packages.

15
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Upon receipt of the monitoring data at the COM Wheat Ridge office, the data
are subject to CDM data reduction and QA validation procedures. As the
first step of these procedures, the data are logged. Next, the analog
(strip chart) data are inspected for any missing data or indication of
sensor malfunctions, and the digital data are run through a data edit
computer program to check for anomalies. Data :hat fall outside of the
control limits are flagged, and each anomaly is corrected or voided. The
data are then checked for any anomalies indicated in the log books,
maintenance, calibration, and audit records. Afterwards, the data are
reduced to hourly values of appropriate sensor units. Any missing digital
data are Tilled by corresponding backup recorder data.

As part of the quality assurance program, ten random hours per two weeks of
digital data are checked for comparison with the corresponding strip chart.
If fewer than 10 percent errors are detected, the digtial data are assumed
to be correct, additional rross checks are not required. If more than 10
percent errors are found, and additional 10-hr block will be cross checked.
If this block also contains more than 10 percent errors and the cause does
not appear to be attributable to the strip chart recordings, the remainder
of the strip charts is reduced, and a determination is made by the Project
Manager as to which data set to utilize. Documentation of the
digital-analog cross checks is completed on data quality check forms. Since
all the data in the report were reduced from strip charts and not from the
cassette tapes, this quality assurance procedure was not necessary.

Analog data that are incorporated into the digital data base are reduced by
visually estimating the integrated value of trace variations during the
hour. Verification of this data required that a quality assurance reviewer
actually repeat the reduction of a random 5 percent of that data and compare
his values to those obtained by the data reducer. Gross errors in reduction
are corrected, and minor differences which could be purely judgemental in
nature are discussed with the Project Manager but not necessarily changed.
If the number of gross errors in readings exceeds 10 percent of the reviewed
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data, an additional 5 percent are reviewed. If this block of data also
contains greater than 10 percent errors, then the entire block of analog
data are reduced again and the validation procedure repeated. Documentation
of this verification task is completed on data quality check forms. When

the reduced data in this report was reviewed, no significant errors were
found.
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WYOMING MINERAL CORPORATION
. COPPERTON SITE

FROM DEC. 14 1920 THROUGH DEC. 21 1920

rmm———e WIND SPEED CLASSES (MPS)-—--=m- + AVERAGE
WIND
DIRECTION 0-2 2-32 3-S5 S-2  8-11 >11  TOTAL  SPEED

N S.78 0.354 0.00 0.00 0.00 0.00 £.52 1.7

NNE Q.00 0.00 0.00 0.00 0.00 0.00 0.00 #ERE

NE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 LRSS

ENE 0.00 0.00 0.0(-) 0.00 0.00 0.00 0.00 AR

I ‘ e 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 LRt
ESE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 LR

€E 8.97 0.81 0.00 0.27 0.00 0.00 10.0S 1.5

SSE 0.00 0.00 0.54 0.54 0.00 0.00 1.02 2.0

S 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Ll

SIW 0.00 0.00 0.00 0.00 0.00 Q.00 Q.00 LRt

W 0.00 0.00 0.27 0.00 0.00 0.00 0.2 1.1

WEW 17.94 1.43 0.00 0.00 Q.00 0.00 19.97 1.7

W S0.33 4.61 0.54 0.00 0.20 0.00 SS.?2 1.4

WNW 2.99 0.27 0.00 0.00 0.00 0.00 2.26 1.0

NW 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 *EB%

NNW 2.99 27 0.00 Q.09 0.00 0.00 .26 1.2

| . TOTAL 29.70 2.12 1.2¢ 0.21 0.00 Q.00 100.00 1.4
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2-16(MST) 6-20C(MSTD 9-24(MST)D
WIND SPEED AND DIRECTION ROSE

1=4
%‘ S
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O - '

=

> /1S%
g& 138%
14S%

Wind Speed Class (mps>

COPPERTON DECEMBER 1980 WIND ROSE
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WYOMING MINERAL CORPORATION
[ . COPPERTON SITE

FROM JAN. 1 19821 THROUGH JAN. 21 1921

PO—— WIND SPEED CLASSES (MPS)=—————= + AVERAGE
WIND
‘ DIRECTION 0-2 2-3 2-5 s-2 &-11 >11 TOTAL  SPEED
' N £.45  0.S4 .27 0.14 0.00 0.00 7.40 1.5
NNE 1.6 0.184 0,48 0.00 0.00 0.00 2.48 1.9
' NE 1.6 0.14 0,00 0.00 0.00 0.00 1.20 1.2
ENE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 P

0.00 0.00 0.00 0.00 0.00 0.00 *xaw

m
o
O
o

EZE 0.00 0.00 0.20 0.00 0.00 0.00 0.00 #aee

l SE 4.92 0.41 0.14 0.00 0.00 0.00 S.53 1.2
' S3E 14.95 .28 1.91  1.36 0.00 0.00 19.4S 2.3
5 4.98 0.41 0.27 0.00 0.00 0.00 S.67 1.1

|- SSW 3.32 0.27 0.14 0.00 0.00 0.00 2.73 1.8
, W ?.97 0.22 0.41 0.00 0.00 0.00 11.20 L3
l WEW 3.32 <27 0.8  0.00 0.00 0.00 4,00 1.4
‘ W 24.92 2.04 0.95 0.00 0.00 0.00 27.92 1.9
WNW 0.00 0.00 0.27 0.00 0.00 0.00 0.27 1.4

NW 3.32 0.27 0.14 0,00 0.00 0.00 2.73 2

NNW 3.98 0.41 23 0.00 0.00 0.00 &ob2 1.9

. TOTAL 24.74 4.9  4.31 1.50 0.00 0.00 100.00 1.%
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B-12C(MSTD

Q% Q%
2
Q
6-20C(MSTD 0-24CMSTD

WIND SPEED AND DIRECTION ROSE

Z@HF&

—
/4g§§ /10% s

130%

Wind Speed Class (mps)
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COPPERTON JANUARY 1981 WIND ROSE
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DIRECTION

NNE
NE

ENE

ESE

w o)
o m
m .

o

NNW

TAOTAL

FROM

$9.21

WYOMING MINERAL CORPORATION
COFPERTON SITE

FEB.

b e |
A

0.00
0.00
0.00
0.49
1.20
0.324
0.17

0.36

19.62

1 1921

2.41
0.49
0.00
0.469
2.07
0.2¢&
0.32
0.26

1.20

THROUGH FEB.

S-e

0.82
1.02
0.00
0.00
0.00
0.00
0.3¢4
0.24
0.17
0.00
0.47
0.24

0.24

g-11

0.00
0.00
0.00
0.00
0.00
0.00
Q.00
0.%52
0.00
0.00
0.00
0.00
0.00
Q.00
0.00

0,00

0.52

~~
-

WIND SPEED CLASSES (MPS)=======+

11

0.00
0.00
0.00
0.00
0.00
Q.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00

0. 00

0.00

D |

|

\

i

\

1

AVERAGE
WIND
TOTAL SPEED

4,14 be. 8~
S.70 3.4
1.73 22
0.00 I
0.00 waad
Q.00 LR
S.18 2.5
e.11 2.8
2:2 1.8
0.4&% -7
4,23 2:2
10.71 2.4
29.93 2.2
4,22 a7
3.62 3.2
S.21 i P
100,00 2.9
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6-20C(MSTO B~-24(MST>

WIND SPEED AND DIRECTION ROSE

-

 18% ,20% ,30%

Wind Speed Class (mps>
1 3 S. 8. ”"

T e s N

COPPERTON FEBRUARY 1981 WIND ROSE
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WYOMING MINERAL CORPORATION
COFPERTON =ITE

FROM MAR. 1 1721 THROUGH ™MaR. 21 1921

------ WIND SPEED CLASSES ——————- AVERAE
WIND
DIRECTION  ¢-2  2-3 3-S5 S-8  2-11 >11  TOTAL SPEED

1.24

0.20

0.00 0.00
NNE 2.71  1.19  2.67 0.15 0.00 0.00 .72 3.1
NE 2.37  1.08 0.89 0.00 0.00 0.00 4,30 2.4
ENE 0.00  0.00 0.00 0.00 0.00 0.00  0.00  #uxs
@ £ 0.00 0.00 0.00 0.00 0.00 0.00  0.00  #eaw

l ESE 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 L b

SE 1.01 0.4% ppcl 0.1S 0.1S% 0.00 3.09 .7
’ SZE S.41 .32 <.22 1.4% 0.20 0.00 11.20 2.3

o)
K
~
—
=
—

o

S5 0:.15 0.00 0.00 s 23 =i

w
i
4

0.24 0.15 0.30 Q.00 0.00 Q.00 0.7%2 1.7

o
;
(0]
~J
1)
-
o
)

1.49 « 30 0.00 0.00 7.14 .2

Wil 1,79 2.42 ° 1.04 Q.00 0.00 Q.00 12.23 <. 1

&

21.98 .86 1.79 1.04 0.74 Q.00 295.20 2.7

WNW 1.39 Q.59 Q.74 0.30 Q.20 0.00 3.28 Sel

NW 1.01 Q.45 1.04 0.4% Q.30 Q.00 .24 2.2

) NNW 0.28 0.1  1.12 0.59 0.1  0.00 2,42 3.6

TOTAL 0.00 100,00 Zobs
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-8(MST)D -12CMSTD

%
(%) %)
(%)

| 2-16C(MSTO 6-20C(MSTD B-24C(MSTD

WIND SPEEDC AND DIRECTION ROSE

| 4250

o

. [1 ﬁ }
Q/’??d g R’g 1 10%

128%
130%

‘ Wind Speed Class (mps)

COPPERTON MARCH 1981 WIND ROSE
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WYOMING MINERAL CORPORATION
. COPPERTON SITE

\
\
|
' FROM APR. 1 1981  THROUGH APR. 20 1921
|

t———— WIND SFEED CLASZES (MPS)=—=——=m + AVERAGE
WIND
l DIRECTION 0-2 2-3 -5 5-5 3-11 11 TOTAL  SPEED
' N 2.07 1.18  1.462 1,032 0.00 0.00 5. 90 2.3
NNE 2.85 1.62 3.98 1.18 0.00 0.00 9,43 3.9
’ NE 2.85 1.42 2,06 0.44 0,00 0.00 by 9B 3.2
ENE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 #aun
‘ . E 0.00 0,00 0.00 0.00 0.00 0,00 0.00 sxsn
l ESE 0.00 0.00 0.15 0.00 0.00 0.00 0.1% 3.0
SE 0.26 0.15 0.5 0.15 0.00 0.00 1.14 2.8
' TSE 1,81 1.03 3.83 .33 0.29 0.00 8.30 3.7
, g 2.07  1.18  0.44 0.00 0.00 0.00 3,49 1.7
33 0.72 0.4 0.15 0.00 0.00 0.00 1.37 1.3
i W 3.62 2,06 1.77 0.00 0.00 0.00 7.44 2.4
WEW 4.0 2.51 1.47 0.00 0.00 0.00 2.32 2.3
, W 17.08 92.72  4.72 0.29 0.00 0.00 31.33 2.5
WNW 1.04 0.59 Q.39 Q.59 0.00 0.00 2,80 2.3
NW 2433 e i< | .47 0.74 0.29 0.00 L.lb 2.7
NNW S.11 S g 1.33 Q.00 0,00 0.00 &.20 243

44, 2% S 0.59 0.00 100,00 %
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WIND DIRECTION ROSES
p 4p08S 850900 DIURNAL WIND D

B-12(MST)

‘ % B
2 %;?? Q2
Q (%)

’ ~——__—T2-16C(MST) 8-20CMST) B-24CMST>

WIND SPEED AND DIRECTION ROSE

1 10%  20% ,30%

{ Wind Speed Class (mps)
‘ o {. 3. S. 8 11,

. COPPERTON APRIL 1981 WIND ROSE
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WYOMING MINERAL CORPORATION

‘ COPPERTON SITE

FROM MAY 1 1981 THROUGH MAY 14 1921

tomemeelIND SPEED CLASSES (MPS)-===—=- + AVERAGE
WIND
DIRECTION 0=-2 2=3 3=-9 S-8 S=11 211 TOTAL SPEED

N 2.00 2.4% 2.14 22 0.00 0.00 €.21 Z.4

NNE Q.73 0.61 0.00 0.21 0.00 0.00 1.467 29

NE 0.37 0.21 0.00 Q.00 0.00 0,00 Q.42 2.0

ENE 0.00 0.00 0.06 0.00 0,00 Q.00 0.00 N

' £ 0.00 0.00 0.00 Q.00 0.00 Q.00 0,00 LR
ESE 0.79 Q.61 0.31 0.00 0,00 0.00 1.467 2.0

SE 1.12 0.92 4,59 2.04 0.00 0,00 9.&9A 4,2

SSE 1,12 0.92 . 2l 1.53 0.00 0.00 4.79 33<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>