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district to be much greater, perhaps as much as 5 to 10
million Ib. In addition, the production shaft initially

CyPRUS MINES HAS DISCOVERED what it believes is a

potential major roll-front-type uranium deposit in the

Tallahassee Creek area of Colorado, about 35 mi north-

west of Canon City. The company based its report on the

results of exploratory drilling in which 22 holes were
sunk and probed. Ore grade mincralizatlon. was encoun-
tered in nine of the holes. The intersections, varying
from 6 to 50 ft thick, graded 0.08% to 0.40% urar’uu;g
oxide, with an average grade of 0.17%—or about 3‘: l
of uranium oxide per ton. Drill centers have. been Wlhe 3;
Spaced, rangimg from 200 to 1,000 ft, with depth o
Mmﬂm tion averaging 600 ft. Estimated reserves
laced at 30 million Ib. _ ;

In a felaten;lliemure, a preliminary letter ;f mt:::
w recently by Westinghouse El‘ectrlc“;::ﬁnggsm
Mines gives Wyoming Miﬂ?m}ﬁiﬁi ngs T
ot ty Cypras Mines, including the Tall
d. Cyprus would act as operator for any

m.pﬂ%& of Oklahoma has

planned will serve simultaneously as a conduit for
further underground exploration. []

Colorado: Tallahassee Creek is among the big new winners

joined Nuclear Dynamics and Embarcadero Corp. in an
extensive three-year uranium exploration and develop-
ment program centered in western Colorado and eastern
Utah. The joint venture controls 20,000 acres of urani-
um claims and expects to acquire additional properties.

Cotter Corp. and Western Nuclear are exploring
extensively in the Front Range district. This area is the
site of Cotter’s Schwartzwalder mine, one of the largest
vein-producing mines in North America.

Rocky Mountain Energy and Denison Mines are
drilling in the South Park area of Colorado. In the
northern sector of this area, Homestake Mining is
performing exploration around the town of Jefferson.
Exxon has already come and gone, and Texaco is still
looking. Rampart Exploration holds claims here and is
said to be looking at mineralization in Tertiary sedi-
ments similar to the Tallahassee Creek setting.

In south-central Colorado, at the northern end of
Raton Basin, Getty has been drilling in Tertiary sedi-
ments. Exxon and Alaska Resources also have claims
here. :
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The Dakotas: New uranium activity is extensiyve

NORTH AND SOUTH DAKOTA have become lhc‘largcls of
extensive new uranium exploration activity. Six compa-
nies are said 1o be conducting searches in South Dakota,
and at least three are looking in North Dakota.
According to a spokesman for the South ‘Dakota
Geological Survey, the companies are scarching for
Cretaceous deposits of uranium in permeable sandstone
in the Inyan Kara formation, principally along the
periphery of the Black Hills.
Exploration in the area resumed recently after nearly
10 years of abandonment. The most active company last
year was Silver King Mines Inc., a uranium contractor
for the Tennessee Valley Authority, which owns a mill,
mines, and property in the area. Although TVA has
announced no plans as yet, Silver King seems to be the
closest to production.
Two other companies— Mobil Oil and Union
Carbide —are large leascholders in the same area and
can be expected to conduct more extensive drilling.

Minnesota: Action heats up in

THE NORTHERN SECTION of Minnesota is the arena of an
intense search by uranium exploration companies,
according to a spokesman for Martin-Trost Associates,
one of the firms active in the region. Two other compa-
nies, Rocky Mountain Energy and Energy Resources
Group, also have launched major efforts in the state.

The search in Minnesota focuses on a broad belt, more

than 20 mi wide, extending southwest from Duluth to
Denham. The companies have leased more than 35,000
acres and are leasing additional land in the vicinity of
Barnum and Mahtowa in southwestern Carlton County
and around Denham in northwestern Pine County.
Aitkin and St. Louis Counties also are targets,

The geological characteristics of this region are
likened to the environment in the Athabasca Basin of
Saskatchewan, Canada, where major uranium deposits
have been discovered in the Cluff Lake, Key Lake, and
Rabbit Lake areas,

Rocky Mountain Energy and Mono Power are

New Mexico: Grants uranium belt is still number 0"
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CTION of uranium oxide  states—New Mexico and Wyoming
depend largely on development activity in two key tons of uranium ore were mined
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Other companies involved in the Search : :i:f:
Nokota C(_.'l..' and Wyoming Minera] Indlqu.. 400,
In add.mon, Cyprus Exploratigy ; Juan
Precambrian rocks of the centrg) Black Progy wart
recent report shows this area 19 b bio H}Ht; : total
um. Other companies that have cxprcu:':i"_'n ™, the
area include International Nicke und‘foh’ﬂl:rm, exte
Estimates of ore reserves in Souh Daj Hs--\{am__ (I)I
as 8 million tons of U042 million “On‘?fi Mgy d‘n“
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potential of 1 million tons. onh““"*'é by !
In North Dakota, 40,000 acres are under | F
Badlands area, of which Power Resources ha?‘h the
acres and Homestake Mining, 2,560. Tp, e . mir
held by individuals said to be representing F:;?Mt. gre
Co. These companies are looking for ore 3()@:; 1o
North Dakota officials expect a good des| mnr;; sou
ity in the state, particularly in Stark, Billings, Sh}x 3 lie
Bowman Counties. [] ; bl
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conducting a joint venture in Minnesota. Rocky Y
tain operated two drill rigs last fall and winterin (s in
County to obtain core samples. Thirty-eight test b ?.
500 to 600 ft deep, were drilled, but a company sp n
man said nothing of significance was found. %
However, occurrences of “diffuse urani!.un~ b o
discovered, and plans have been made t0 continge o s
ration in the Carlton County section over the e ¥
years. Rocky Mountain also is conducting Ef‘f"z I
reconnaissance and is collecting data in s -
Minnesota districts encompassing “several B

square miles,” a spokesman said. '

Energy Reserves Group began operating tit.
last spring but suspended operations - oW
because of wet ground conditions. The l:Ompai' w¥
has leased 11,000 acres around Denhar;:é“ o
deposits were found in its drilling. K™
that it is “very interested” in the region an
an active exploration program. O

o drl®

and




jco, yiclding 7,500 tons
::on's oxide production. °f Us0,,
¢ 25 companies involved ;
ﬂ;nz work in norlhwcstc:: y:;r:,:xs:u"?li(m and deyel.
jum boom. The ¢ F VIEX1co have ere

g pramit’ 95 ~ Companies are operat; Created

ﬂploral!on drilling rigs and 30 10 35 deve ng 30 1 4

i addition 10 exploration work e I‘JUpmun

Navajo Indian Reservation. Y begun

A major agreement for ani

development j\‘ignc(‘] by Exxo:l.r‘g](;l:;,n \:_-‘tilorulion

sation gives Exxon the right to explore f(l,, the Na

wo.ooo-acrc tract on the N'd\-';lju Biss "ur_"‘“”-‘lm

: s€rvatio

Juan County, N. Mex. If ore is found in qu. o

warrant development, Exxon is auihori;lu‘mmcs S
2100 : 2 B ed to lease ;

otal of 51.4})[) acres for mining purposes. Th case a

(99 PFOSPECEing permit is two years, wi.lh .::u‘lcrn?l s

extensions of.t.wo successive two-year por s omatic

Other significant exploration in New i
drilling by Atlantic Richfield in the Ehu:zﬁxg;ﬂ-ndm{c“
east of Canjilon: work under way by Union Car‘g};gm_u
the Hagan Basin, northeast of Albuquerque: and dril?illn
by Gulf Mineral Resources in Catron County. .

But the nqur area of uranium activity in}he state is
the ‘Grams mm.cral belt, which is being widened as
mining companies move farther downdip and go to
greater depths to extract ore from the Morrison forma-
tion. Exxon has been conducting exploration drilling just
south of Star Lake, where the Morrison formation may
lic at depths as great as 4,000 ft.

Within the Grants belt, Conoco is drilling on the
northeastern part of the Laguna Indian Reservation to
depths of about 2,000 ft, while Homestake Mining is
drilling 1,000-ft holes about 8 mi west-northwest of
Conoco, and Bokum Resources is sinking holes 2,000 to
3,000 ft deep, about 4 mi south of Santa Rosa Peaks.

South-southwest of Bokum Resources, Sohio is drill-
ing land about 2 mi northeast of Mogquino, at 1,000- to
2,000-ft depths. Other companies active in drilling
include: Anaconda, south of Paguate (1,000-ft holes);
Energy Fucls, about 10 mi west of Anaconda (2,000 ft);
Exxon. about 6 mi east of Mt. Taylor (deeper than 4,000
ft); and Gulf, about 8 mi north of Mt. Taylor (2,000 to
5,000 ft).

West of Gulf's prospect, the field gets crowdc_:d-
Homestake is drilling on San Mateo Mesa and, with
United Nuclear, at Ambrosia Lake, about 10 mi west.
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EXPLORATION IN WASHINGTON state
uranium in the Pend Oreille V?.lle'y
Stevens County, near the Midnit
‘Companies working in the pend Ore
BurWest, Conoco, Exxon, Minalo;ncl;_
Mines, and Reserve Oil. West of th! ;
‘Bm)’ County, at least five compgnies are exﬂ?;f;z- .
Al the site of its Midnite min D::;ile' Rex-Con
Completed several new drillholes. Mean a_b:Jul 12 mi

tmoring in northern Lincoln County,
'MJ—November 1978

e —

:\"l""ﬂnlodgem.“: E/M) thanks A. E. Saucier, con-
.pu ling geologist and president of Sedi-Met Inc..
O. Box 827, Cedar Crest, N. Mex., for his

contri fex.,
\tributions on uranium exploration in New
Mexico.

e

l?ep‘ths. range from 1,000 to 2,000 fi. Kerradamex is
sinking 1,000- 10 2,000-ft holes about 3 mi southwest of
:::;’::‘ﬁ;llc.u. in Tinaja ‘—\(ru_\-o. and 2.000- to 3,0.00-&
0les 8 mi to the north. Frontier Mining is exploring &
sizable area that partially overlaps the Kerradamex
prospect. Houston Oil is drilling to depths of 2,000 to
3,000 ‘|‘1 5 mi southeast of the Kerradamex prospect.

Besides Homestake, other companies active in the
Ambrosia Lake area include Kerr-McGee and Cobb
N_UCIcur. Kerr-McGee is also exploring approximately 6
mi cast of its Ambrosia Lake drill site. Ranchers Explo-
ration, the Santa Fe Railroad, and Todilto are prospect-
ing at Mesa Montanosa. Pathfinder Mines is drilling at
two sites, 4 mi and 8 mi northwest of Ambrosia Lake, to
dfcplh:«. of 1,000 to 2,000 ft. Gulf is also drilling in this
vicinity,

Ranchers, Homestake, and Gulf are cxploring near
Casamero Lake, while Gulf and Western Nuclear are
drilling at Smith Lake.

Ranchers, Gulf, Arco, Pioneer Nuclear, Teton, Path-
finder, Conoco, and Mobil are sinking drillholes along a
line stretching from Pinedale in the southwest to Chaco
Canyon National Monument and Crownpoint in the
northeast. At drill sites approximately 6 mi northwest of
Crownpoint, both Mobil Oil and United Nuclear are
sinking 2,000~ to 3,000-ft holes. Homestake, Uranium
King, and Teton are drilling 2 to 4 mi north of Spring-
stead, while United Nuclear and Kerr-McGee are prob-
ing areas north and northeast of Teton, respectively.

Phillips Petroleum is sinking 4,000-ft holes in an area
8 to 10 mi north-northwest of Seven Lakes. Also along
the outlying edge of the Grants mineral belt, Teton is
exploring a wide area southeast of Torreon and northeast
of San Luis. At Mesa Portales, even farther downdip
from the mineral belt, New Cinch recently completed 60
holes and has outlined an estimated 6.6 million Ib of
U;0s. The low-grade zone is 9,000 ft long and 3,000 ft

wide. []

stage for more finds

southwest of the Midnite mine.

In other parts of the state, Energy Resources is said to
be drilling at the old Daybreak mine on the western
fanks of Mount Spokane, while Houston Oil and Miner-
al Corp. has sunk drillholes in the Mount Leona area in
cast-central Ferry County. In the Sultan Basin of
Snohomish County, several companies are known to be
exploring for uranium, while to the north, Pathfinder
Mines has been searching for uranium hosts.

In Stevens County, an unnamed “major” uranium

67




US exploration ‘
cased 17 mining claims from Empire
Western Nuclear's work on the 165-
acre Gillis lease, adjoining the Midnite mine on the c[zlz‘)i.
has indicated a probable reserve of 15,000 Ib of L| 8
and a potential for 2 million Ib. Average grade encoun-
tered in 14 drillholes was 0.1 5% U304, or 3 Ib per ton.
Within the Spokane Indian Reservation, ?\'urthl Star
Uranium has acquired uranium prospecting permits on
1.866 acres, and Century 21 Mining has picked up 1,600
ermits. The permit area is about | mi east of
Mines (US) is undertaking a
more than 3,200 acres
Quad Metals on the

mining firm has I
Explorations Inc

acres of p ‘
the Midnite mine. Dension
uranium exploration program on
of prospecting permits held by
Spokane Indian Reservation. oo

In Montana, Exxon continues an exploration drilling
m for subsurface Tertiary uranium deposits in the

progra :
nty. St. Joe American

Townsend Valley, Broadwater Cou
is investigating Tertiary rocks in Lewis and Clark and

Broadwater Counties.
The Department of Energy (DOE) has issued a report,

“Preliminary Study of Uranium Favorability of the

Texas: The third-ranking state in uranium reserves

TEXAS IS THIRD AMONG STATES in tonnage of uranium
reserves, and exploration in the state has been substan-
tial. In addition to Conoco, which is exploring near its
Conquista project, several other companies are aggres-
sively searching for uranium in southern Texas.

Exxon is rehabilitating a mine in Live Oak County,
and Chevron USA has started work on a mine in Karnes
County. E&B Explorations Ltd. of Calgary, Alta.,
acting on behalf of the West German firm Sedimex, has
entered into two joint venture pacts. In the Gulf Coast
area, E&B and Intercontinental Energy Corp. (IEC)
plan a five-phase exploration program totaling $7.5

Utah: Heavy search efforts are 'paying 6ff

THE FREEWAY AND FERRON GROUPS of uranium
claims—13,420 acres in Emery County—have been
acquired by Mountain States Resources from private
holders. The company is looking for joint venture part-

ners to develop the properties.

Idaho Mining has signed a lease and option-to-
purchase agreement for 50 uranium claims owned by

Geo-Energy Resources in San Juan County.

Hecl?' Mining and Union Carbide have obtained “fa-
@rabig results from second-phase drilling on the
Lisbon Valley uranium-vanadium prospect. Union

Ca)';ﬁide plans development drilling late this year.
~ A recent US Geological Survey report s
tial is “excellent” ok R

that deposits of minerals, including uranium,
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g yeied the poten-
_ 1scovery of ore deposits in th
Tushar Mountains of Utah. USGS gcol‘?;?gts b:heilr:
2544 may be
@Mgm:i‘:““d a deeply buried dome in the Deer ";'rail
_ -Alunite Ridge ‘area ‘of Piute County. The Energy Resources has purch

Boulder Batholith, Montang iy
of plutonic rocks of the batholjy, 'ng resy),
overlie the structure. N Youne.
In west-central Montana, pgpyq of Ber, r
ness study area appear o have 1hc'Eikh% \
yranium and thorium, POssibje e T
DOE has released the resy|ys of o
low-grade uranium occurrences j, an jp, 1
batholith near radioactive placers :
Boise and Valley Counties, Iin{iuln % V:q'“\\l
Radioactive Placers, Big Mcadowm “Proye.
Boise Counties, Idaho,” the repory s Areq.
US Geological Survey’s Spokane, Wa(’" Open g
In the Lakeview area of Oregon sh"“l’ﬁce_ "
several companies have been Im)king‘fo'ﬂ ke (.
finder Mines has explored claims of Ulf uranium::
Polaris Resources, a consulting firp, ig‘:!h .'“““‘arim
tion for Urania Inc. Western Nuch;.d'r u,”?“ =;
White King and Lucky Lass meCrtieg‘ :h:c %;
ly exploring. Exxon, which staked , 1 X,

claims in 1976, has since r‘:li“q“i!‘hedamlizgcf +
0 lhggn-:

of
l.‘k

W

million, to be conducted from 197§ (o 1982
Intercontinental Energy also has 3ET€ed. o
more Gas and Electric (BG&E) to explore h“h :
on 17,000 acres of IEC leases and options inrgt:%
Oak, and McMullen Counties. 1EC has started 1&]7"
phase, consisting of about 220,000 ft of drilling !
The University of Texas will provide a gecl@c
geochemical evaluation of the uranium potential gli
Catahoula formation in Texas. The university alson:
that significant amounts of uranium appear‘lu iy
the west Texas counties of El Paso, Hudspeth, Presiy
Brewster, Jeff Davis, and Culberson. []

study is part of a larger USGS program (0 evaluse ¥
mineral potential of an 8,120-sq-mi area of Utsh
includes all of Beaver County and parts of Piute
Garfield, Sevier, and Millard Counties. v
Mineral Energy (MEI) and Pechiney Ug™ "
mann Development have signed a joint "p“a.mg,w
under which Minatome, represented by Pechitd g
explore and develop all of MEI's uranium P gl
southern Utah not affected by prior agreei e
other companies. Mineral Energy 150
agreement with Emery Uranium to explor®
on 100,000 acres in southeastern Utah. glhtiﬂ’
Polaris Resources and Gcosuﬂeﬁ’sssa;;l;a ii’”
uranium exploration program with ENCTE, o i
Topaz Mountain area of Utah has led t© a:ﬂﬁf“?
volcanic formation. Drillholes rﬂfa‘ v

from 0.05% to 0.28% uranium 0:; a%
wiMl -
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adjacent 0 its uranium prope,
’B‘ its holdings in this areq 1, éﬁggraﬂianding‘

ﬁfy o %iso s s Options to buy 15 o The
i‘l yranium property in the area 000 aCres of
ﬂ;:; recently, the Bureau of Land‘
Mﬂiﬂg an inventory of wildernes
iled uranium exploration by twq
,.rl‘-‘ vil River region of Utah's o,
pirty 4nd Anschutz have been agked b
%HS roads in certain roadless areas that a
| gred DY i agency 1o have wilderness char “
| restrictions will affect an areq 20 act
! t of Hanksville in eastern Wisrne (T:‘:)l east apd
Qther cOMPpAnics operating in southeastern, L{_?w

Managcmcm, in
§ areag, sharply
Companies ip, the
nyonlands. CGHET
Y the BLM

to stop
Consid-
eristics,

tah, now

the ¢ .
2::::;:-qu Intense exploration activity, have not yet
esources g 1o cd by the BLM action. Gulf Mineral

are biscclc;nb Phillips Uranium both say their claims

from the wilds. - L sting roads, thercby exempting them
. the wilderness inventory.

road;h(?ugt: Gulf dropped plans to construct 5 mi of

Lake P:w IT Mancos Mesa, along the eastern shore of

buildine 1y - SPokesman said the decision to halt road
;V[ : ha-d no serious impact on Gulf’s exploration.

g eanwhile, to the north of Gulf's claims, in sand dm.u:
ountry of the San Rafael Swell, Sunshine Mining will

o e exploring for uranium on two tracts covering

204000 e, The company, however, does not anticipate

any conflict with BLM activity. []

Wyoming: Exploration moves ahead at full steam

EX?LORATIIO'; in ‘:Vyoming continues at a
ite all the red tape generated b ;

Foage drilled in 1978 is cxpected 1o 10p il pevion

rs—at an estimated total of more than 17 million ft

ge drilled in 1977 amounted to 15.4 million f. o

37.6% of all drilling in the US. f

The major exploration and development effort in the

gate continues 1o be directed toward sandstone environ-

ments, especially within the major producing districts.

Large petroleum companies lead the drilling activities,

fllowed by smaller petroleum and mining companies
| gnd independent operators. In general, drilling depths

are increasing and ore grades are falling. However,
significant exploration successes are being achieved.

The scramble is on for uranium reserves in the Powder
River Basin and elsewhere in Wyoming. St. Clair Ener-
gy Corp., owned by Detroit Edison, has bought 51% of
mining claims and uranium leases covering 71,000 acres
in Johnson County from Western Kaycee, a limited
partnership of Western Standard.

Mineral Resources Development Inc. (MRD) holds
uranium mining deeds for the Dike claims in the Powder
River Basin with Kerr-McGee, the Pot and Millie claims
with Rocky Mountain Energy (RME) on Copper Moun-
lain, the Steve claims with RME in the Pedro Mountains
of Shirley Basin, the Ketchum Buttes project in Carbon

County with Gulf Minerals and Cabot, and the Cyclone
Ridge Jim and Cap claims with RME.

- The Kimberley group of claims in Crooks Gap has
‘ hm‘mdm‘ option to Kerr-McGee for four years. MRD
Bactively exploring in Crooks Gap, Red Desert, Copper
in, Lysite Mountain, Gas Hills, Shirley Basin.

er Basin, and South Pass.
wer & Energy Co. (Nupec) has agreed (o
royalties 1n m!nfﬂg
leases acquired by Modern Mining & MiltlE
Romco Inc. The lands are in the Gas Hills
r Mountain area, and the COPPer Moun-

fa st pa ce

Bz.xsin. Gulf has not released drilling results, but uranium
mineralization of sufficient grade and thickness to
contain about 500,000 Ib of U;Og had reportedly been
delineated less than 1,000 ft from Nupec’s property line.
Gulf is also exploring 939 other claims leased from
Nupec, which owns an additional 20,000 acres of claims
in the Gas Hills.

Pioneer Nuclear Inc. (PNI) holds a substantial inter-
est in more than 265,400 acres of leases and claims in
Wyoming on which a number of uranium deposits and
prospects with subtantial reserves of economic value
have been developed. The 1977 drilling program
increased PNI's resources in the state by more than 25%.
While PNI plans no production in Wyoming in 1978, it
anticipates starting baseline studies on one project this
year. In addition, a discovery made in the Crooks Gap
district in 1977 will be explored with PNF’s joint venture
partncrs.

American Nuclear Corp.’s exploration department is
active on the Christensen Ranch in the Powder River
Basin, consisting of 28,875 acres. This huge acreage is
owned 50% by John Wold, through J&P Corp., 25% by
Western Nuclear, and 25% by American Nuclear.

Homestake Mining Co., in cooperation with an east-
ern utility company, is completing the third year of a
four-year exploration and development program at its
Hauber property in northeastern Wyoming. The 55,000-
acre property reportedly is closer to production than any
other Homestake uranium holdings in the area.

In southern Wyoming, BG&E has joined Philadelphia
Electric, Pennsylvania Power and Light, and Public
Service Electric and Gas Co. of New Jersey in a joint
exploration venture in the counties of Albany, Carbon,
and Sweetwater. The search area covers 30,000 acres.

American Nuclear and its joint venture partner
Tennessee Valley Authority plan substantial expenditure
in 1979 to define uranium reserves in the Brown Ranch
area of the Powder River Basin.

Agip Mining, the US subsidiary of ltaly’s govern-

ment-owned energy company, ENI, has contracted
= .M\. :-.JJ

David Robertson Amglmsm survey
he Gas Hills district. (1
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ym deposits thz;l e to make the Grants district (he
rgest center of uranium mining in the US, The Grants
yranium belt, some 25 mi wide, runs north of Route 66
from just west of Albuqucrquc to just east of Gallup‘
Nearly half of 1h§ uranium oxide produced in the US;

mes from ore mined in the district,

since 1951, when mining began in the district, produc-
jon of ore has totaled 55 million tons averaging 0.21%
005 In 1977, US production of uranium oxide
smounted to 14.90]0 tons—of which 6,800 tons came
from the Grants belt.

After a slump in uranium prices during the 1960s and
early '70s, the uranium boom is on again and Grants is
ance more the center of major mine-mill expansion and
the exploration for, and development of, new mines.

More than 5.000 are now employed in such activities

around the Grants belt, and the trailers keep arriving.

The companies sorely need skilled underground workers
with good mining experience in wet, weak rock condi-
tions where ore appears and disappears with maddening
irregularity.

Most of the ore deposits in the Grants belt occur in
sedimentary rocks of several ages, principally the Todili-
o limestone, the Morrison formation, and Dakota sand-
sone. A great variety of uranium minerals, b{_)th
oxidized and unoxidized, occur in the strata, which

generally are water-bearing. Most mines are uqder-

ground, and production from a single mine is relatively
small— 500 to 1,500 tpd. . gt

There is some activity in New Mexico outside the
Grants bel: Atlantic Richfield is drilling east of Cani
lon, Union Carbide northeast of Albuquerque, and Gul
Mineral Resources in Catron County. But the Grants
district is the area of greatest activity, as mining SOHpR”
_ ‘*‘ move downdip in the Morrison formation for deeper

he most POpular
kS on Roulc 6{),"
een Chicago ang
¢ Gallup was pe
In the song -
rants at Whalevcr
30, Grants got on

- Bokum Resources Corp. is driving a 2‘150-.fl-d¢€P
baft 35 mi portheast of Grants in preparation fl‘;
in 1979; Phillips Petroleum Co. will soorl;ce .
2 3,400 ft deep at Nose Rock; Exxon hzlsth -
ing exploration south of Star Lake at dep sxha:
and Mobil, Gulf, and Conoco are at of near
lent stage.

November 1978

Ong Route 66— the
locale for ys uranium

% Tn:‘:;r:“‘;ic! In uranium prices from less than $10 per Ib
latitude ; ‘"_ 54‘0 ha§ created the boom—and_a new

ude in what is considered ore. Old-timers realize that
the ‘b.onm could reverse itself. It's happened before. In
addition, the economics of mining depend on overcoming
numerous problems caused by the distinctive features of
the dcpasils ~including erratic mineralization, ground
water, incompetent ground, and radiation.

Most of the underground mines are in water-bearing
sandsloncs. requiring extensive ground support. Wet
conditions inhibit productivity and require costly outlays
for underground sumps, drainage systems, pump
Stations, and piping. The water is abrasive because of the
contained fine sands, and as the mines go deeper, hot
water is the rule. Depletion of the ground waters is also a
source of conflict with local farmers, ranchers, and
Indian tribes.

Extraordinary amounts of fresh air ventilation are
required to reduce hazards of radiation from radon gas
and its decay products (radon daughters), which are set
loose in the air as mining proceeds. State and Federal

Companies active in northwestern
New Mexico

Anaconda Co.
Atlantic Richfield Co.
Bokum Resources
Cobb Nuclear Corp.
Continental Oil Co.
Energy Fuels Co.
Exxon Co. USA

Pathfinder Mines Corp.

M&M Mining Co.

Mobil 0il Co.

Musto-Canorex

Phillips Petroleum Co.

Pioneer Nuclear Inc.

Ranchers Exploration & Development Corp.

Farris Mines Reserve 0il & Minerals Corp.
Frontier Mining Corp. Sohio Petroleum Co.
Getty 0l Co. Teton Exploration Drilling Co. Inc.

Gulf Mineral Resources Co. Todilito Exploration & Development Corp.
Homestake Mining Co. Union Carbide Corp.

Houston Oil & Minerals  United Nuclear Corp.

Keradamex Inc. Western Nuclear Inc.

Kerr-McGee Corp. Ray Williams Mining

Uranium production facilities
in Grants region

Mill capacity (tpd)

ARZCONAR ... ..o ahesa e 4,600 6,000 6,000
Kerr-McGee Corp. ................ 7000 7000 7.000
United Nuclear-Homestake Partners .. 3,400 3400 3,400
Reserve 0il & Minerals-Sohio ....... 1600 1600 1,600
United Nuclear Corp. (Church Rock) .. 2,000 2,000 2,000
Gulf Mineral Resources B o= led Sets - —  2500*
Bokum Resources Corp. . ........... — 1,000 2,000

TOMMIE . oooovvnnernrasann b 18,600 21,000 24,500

#Design capacity 5,000 tpd.

—
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caweld plindhole raise borer develops 54-in.-dia holes while automatically sending muck to cars

wentilation stream, and each worker’s exposure to radia-

ion is monitored. The maximum number of radiation

grposure units per worker over a specified time is set by
law.

Four main centrifugal fans with backward-curving
mpellers, driven by 400-hp motors, are in place over
four 60-in.-dia cased boreholes to exhaust the air. They
sre backed up by four spare 125-hp axial-vane fans.

Fresh air is downcast—induced —through the main
shaft and two supplementary 60-in.-dia ventilation holes.
Underground, 106 auxiliary and spare fans, ranging
from 3 to 40 hp, are placed about the openings.

All mine water is directed by gravity ditches, drain
boles, and collection systems and discharged to the
lowest level of the mine.

The bottom level of the mine has a small sump in the
shaft and two main collection sumps 10 ft deep an’d
measuring 12 x 150 ft. Each day, one collection sump 1S

| in use while the other is being cleared of sands and

detritus—about 600 cu ft per day of waste. (The materi-
il s hoisted to the surface for waste disposal.)

Water from either of the two bottom sumps spills over
4 Weir into a clear well connected to the lower level
Mmping station, The station is equipped with three

eton 10-in. HN-VN vertical centrifugal pumps driv-

by 250-hp electric motors. Two of the pumps art?t Ii!;
"% and together can handle 4,000 gpm. The third i
" standby, The water is pumped from this station

al elevation 1,640.
sump at level 1,640 is 12 ft

Iy
i MY November 1978

deep and measures 12

x 105 ft. The station is equipped so that all water from

this level can be pumped to the surface by two separate

systems. In the first system, four 500-hp, five-piston

Aldridge reciprocating pumps, with a total 4,000-gpm
capacity, pump water directly to the surface. In the
second system, two A-S-H C5 200-hp centrifugal pumps
are used to move 4,000 gpm to level 1,250, where four
A-S-H C5 250-hp centrifugal pumps move the water to
the surface.

Within the production shaft, each of the 14-in.-dia
pump columns is independent of the other, one used for
the A-S-H system, the other for the Aldridge. Either,
however, can be switched over to the other system. As
added insurance against flooding, another bored and
cased hole, 16-in. in diameter, can be used should the
shaft lines be down.

All mine water brought to the surface is treated with
flocculant and barium chloride to remove slimes and
radium. The water is then directed to two further
settling ponds and is ultimately discharged into a nearby

Arroyo.

The mill at Ambrosia Lake

Ore from Church Rock, from eight other Kerr-McGee
mines, and from several toll shippers is trucked to the
Kerr-McGee mill at Ambrosia Lake, about 25 mi north
of Grants.

The name Ambrosia Lake may be derived from desert
humor. No body of water has existed there in living
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memory and it’s doubtful that lake water in the region
wuld have ever tasted like ambrosia —save perhaps to
someone expiring from thirst. In the 1950s, the region
became famous as the center of uranium mining in the
US. The Kerr-McGee mill was completed in 1958 at a
st of $19 million—a pittance nowadays—and is the
largest yellowcake mill in the US. The recovery efficien-
o of the acid leach facility remains well over 90%. The
plant was built by Stearns-Rogers, and new mills lode?)'
follow the basic design of this plant—deviating mainly in
tfinements of control procedures and apparatus.
Currently, the mill is undergoing modifications costing
more than $1 million. e
At the mill scalehouse, each truckloaf.i of ore 't
Weighed, and a sample is taken to detcrmlnf: moisture
“nient. (Feed to the mill is calculated in dry-lor:
Huivalents,) The ore is then trucked and discharged a
"¢ of 16 1,000-ton-capacity ore storage pockets. e
Current feed rate to the mill averages 6:200 L%d s
"’Ea_ge grade of 0.20% U;0Os. Yellowcake pr ;8 600
;f'm drums averaging 80-83% U3Os 3

mounts t0 29,
m
Per day. Byproduct output of crude molybdenu

« 51075000 Ib per year. mill
. -%‘"90 salaried and hourly employees kcﬁ:h::m is
w"‘“’en days a week, 49 weeks 4 year.

shut down each summer for three weeks for acid plant
turnaround and mill maintenance.

Yellowcake produced from Kerr-McGee ore is sent to
the company's refining plant in Sequoyah, Okla., for
conversion to UF,. Alternately, the yellowcake may be
shipped to the Eldorado Nuclear plant in Port Hope,
Ont., or to the British Nuclear Fuels facility in Great
Britain. Refined UF; is normally sent to enrichment
plants of the US government.

Preparing ore for chemical treatment

From the receiving pockets, ore is front-end loaded
onto a feeder to the primary crusher, reduced to minus
4 in. in size, and conveyed to the secondary crusher,
where it is reduced to minus 1 in. The ore is then passed
through an automatic sampling tower. From an initial
lot of 2,000 tons, the sampler takes .200 Ib, which is
reduced manually to 6 oz. The sample is assayed and the
remainder is returned to the ore stream, which fills a
series of fine ore bins that are used for both surge and
ble;]i?:éd ore from the bins.is.fed .to two parallel
circuits in the mill. Rod mills grinding w.nh water reduce
the feed to minus 28 mesh. The ore, in a 50% solids
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Wyoming approaches
in U303 productio

Dan Jackson, Western editor

WYOMING'S URANIUM INDUSTRY is expanding r{ipid]y.
putting the state in a close race with New Mexico .fm'
first place in ore reserves, mine production, and !'l‘ll]Iiﬂg
capacity. Although the uranium bonanza in Wyoming
began just 25 years ago, the state now supplies ‘beL}{
40% of all uranium used in the US, and its production IS
outranked only by New Mexico’s. The two states alone
hold 83% of the nation’s uranium reserves producible at
a cost of $50 per Ib of U;0g, with Wyoming’s share of
the total estimated at about 35%.

The uncertainties clouding the future of the nuclc:}r
power industry have not slowed uranium development in
Wyoming, where a dramatic surge in mining and milling
activities is under way. Production in 1977 totaled 3.7
million tons of ore and 5,000 tons of yellowcake, accord-
ing to the Department of Energy. This compares with
2.5 million tons of ore and 3,700 tons of UOs in 1975,
when the industry really began to take off. Production is
expected to double in the next five years and to triple by
the late 1980s, and exploration is slated to set new
records in footage drilled in 1978.

Milling capacity exceeds 14,000 tpd—a new high.
Within the past several months, a number of companies
have announced plans to open new mines and construct
mills. If followed through to completion, these plans

New Mexico
n and reserves

Uranium mills in Wyoming

Ore
capacity,
Company County tpd
Western Nuclear ........... Fremont 1,700
Patlifinder _..c-caiisisa Fremont 1,650
Union Carbide ............. Natrona 1,200
Federal American .......... Fremont 950
Exxan, USA". oS upags daa s Converse 3,000
Rocky Mountain Energy ..... Converse 1,650
Pathfinder . .- - ooa s s = Carbon 1,850
Petrotomics ............oux Carbon 1,850
Total capacity, mid-1978 .. ... .. ... .. .. ... m
Mills to start up 1978-1980 :
Minerals Exploration . ... ... Sweetwater 3,000
United Nuclear ............ Converse 2,000
Kerr-McGee Nuclear . ... ... Converse 1,200
Total scheduled by 1980 .. . . ... . I 20,150
Potential mills after 1980 "',‘,""n'-’
Cleveland Cliffs ........ ... Campbell 1,000
Rocky Mountain Energy ... .. Fremont 1,200

Union Carbide ......... . . Sweetwater 2,000

\

\

would push the state’s total milling PR P
20,000-tpd mark by 1980. Paciyy oy L
The severance tax on uranium Produceq ; '
4%, levied on the assessed value of uran-m th%
comes out of the grf)und. but Governgr E:Iu Q‘:
talking about an increase in the Minery| t“**r.g:
reported that the goYernor, f‘orcwarned by 6 I
Proposition 13, may increase the mingry tax E‘I';[%r‘l
possible decrease in property taxes, 0 og
Uranium has been found in rock o vitg
geological age in Wyoming, even in Somg Sl!:ali) .
the most important economic depositg discgv&‘a““-h;
are in permeable sandstones of Tertiary , gy
geologists agree that the major contribygip "
uranium was Precambrian crystalline rock for ey :
cores of mountain ranges. Additiona| radi"ﬂcti‘,!:'”g’
al undoubtedly was supplied by volcanic a), fare Iy
the state during more recent geological periodsuz u
um was leached from these source rocks and pma m
in sandstones of much younger age. The majo; uz:lm
districts in the state are located in areas “‘herel?
once-dispersed uranium is concentrated along;:
fronts. '
Recently, discovery of possible economic Uranig
deposits in rock of Precambian age in the Sierra )iy,
and Medicine Bow mountains has stimulated intere
the search for uranium in other parts of Wyumy | |
according to a report released by the US Geo!ugi&. i
Survey.
Although there are no other producing uraim
deposits or reserves of this type in the US, 2 US#
spokesman said, deposits in two of the world's larg
uranium-producing areas—Blind River in Onlariu#
the Witwatersrand in South Africa—are found inse
lar quartz-pebble conglomerates.

Activity flourishes in all districts

Wyoming’s major uranium areas include ¢ ]
Hills, Powder River Basin, Shirley Basin, Coppr M;
tain, Red Desert, Black Hills, Pumpkin Buties &
Gap-Green Mountain, and Kaycee. Allh_OUB" P
tion and development drilling continues in all 8-
the most active areas, in descending order, 2 oy
River, Gas Hills, Crooks Gap-Green Mountai®:
Desert, and the Black Hills. ewt®

The southern Powder River Basin is well """ cq
becoming the state’s leading uranium-Prodieit i
‘winning out over the Gas Hills district, ¥
op place since the uranium industry DeBAT L g€
More than 10 companies are active in the "% ¢ g
area, with three mines—operated by m b

grmi—tom’
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an additional 6,200
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mill uranium in
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of milling

mills

Frergy, Exxon, and Kerr-McGee—already producing.
Of particular interest in Wyoming's uranium bonanza
ite the variety and number of compa
| niing. Only a few years ago, companic
bdustry within the state were few, and
bown, At last count, well over 40
“usly involved in uranium—in plann
milling, or putting together a consortium-

nies involved in
s in the uranium
all were well
companies Were
ing, exploration,

ducers

in

tpd

Two companies mine uranium but do not operate
mills. One company is scaling up a pilot solution mining
method to commercial production, a project that should
be completed by year's end.

Until recently, most of Wyoming's uranium produc-
tion came from open-pit mines. But with ore being
encountered at greater depths, underground mines are
assuming a larger share of production. Exxon, Kerr-
McGee, and United Nuclear are producing from under-
ground mines in the Powder River Basin. Other compa-
nies have similar plans.

[n-situ leaching is also taking hold in the state.
Wyoming Mineral Corp., 2 subsidiary of WcStmghOuse,
expects to have a 500,000-1b-per-year operation at ft:u'_ll
production by the cndlof next .}'ea.rf__cher Wyoming.

roducers glso are active In this area. Dn_nng. 123?-’;’
i uced about 700,000 Ib of U;Og in the

. ; 20,000 :
acing the total to about = ity plants prod . . L
e .. B ounced plans lll}ssnpl:-il:na"ily in Texas, Wyoming may add substantially
, ik 1108 to t'his figure in the next few years. [
_ o
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A 2f/z-yu backhoe loads
mining operations of Pathfinder Mines Corp.

Wyoming

Pathfinder Mines is largest in state

ON JuNE 15, 1978, Lucky Mc Uranium Corp changed
its name to Pathfinder Mines Corp., @ wholly owned
subsidiary of Utah International. When Utah Interna-
tional and General Electric merged in 1976, the common
stock of Lucky Mc was placed in a voting trust until the

year 2000 as a means of divesting Utah and GE of

management control of these asscts.

Nothing but the name has really changed, because
Pathfinder remains at the top of the production Iiﬁl‘ mn
Wyoming and it continues to expand mining and l:lil_llﬂl;’-
facilities. In 1977 it produced 5.1 million Ib of uranium
oxide, compared with 4.2 million in 1975. Pathfinder
brought its Big Eagle mine into production in May (?f
this year, after 10 months of overburden removal, and it
is expanding mill facilities at the Lucky Mc mine from
1,650 tpd to 2,800.

Lucky Me, the company’s oldest producing mine, has

moved enough overburden—300 million cu yd—in its
20-year life to have excavated another Panama Canal.
The main pit at Lucky Mc is 480 ft deep, %2 mi wide, and
about 5 mi long—and it still has not reached the main
orcbodies. Until August 1977, much of the stripping
work was done with a fleet of push-pull scrapers, but
when rocky overburden was encountered, the scrapers
could no longer be used efficiently.

A fleet of 85-ton Euclid trucks and two 12-cu-yd
Michigan front-end loaders replaced the scrapers, which
were then put into service at the new Big Eagle mine.
Mining equipment at Lucky Mc also includes 2'z-yd
backhoes and 25-ton trucks.

About 95% of the ore processed at the Lucky Mc mill
comes from open-pit mines. The remaining 5% is
produced at two underground operations —the West Gas
Hills mine, which is 300 ft deep, and the East Gas Hills

mine, which has penetrated heavy, sandy ground for

out a 25-ton truck at the Shirley Basin

more than 3,000 ft, orcb(x”“

methods are narrow and deep mmi."cﬁ
tical. The East mine has beg,, raklng “'3; g,
years. Total production fy, Ucing fph“l"' no ¥
m th O, 'al jan
about 1,600 tpm. Cse l“‘ﬁ "J,:'I Pn
. . o f | n
The stripping operation Stockp m‘h-_ i
in reclamation, and sandsione andes i P
disposed of in backfilling of Previ Shale U\r.;”‘v. and
surface waste dumps. |p , pr OUsly i et 196
minor modifications at mqs + OCeduyre ni 19¢
sL W om: dum- A
mines, ore pockets are idemiﬁtd .,\.-ng Uranjy % ml;
and clf:valmg. scrapers then me{icu;th Gc'itrm,’} .
in the immediate area of the ore, A Ously o Eb'
or Poclain HC300 backhoes load "?kl‘. c: b
dump trucks. The ore is assayed atrc inty \1\4-:‘ at
X-ray analysis for uranium Conteny ’a Pro
blending piles near the mine. Front and e, N1 re)
the blended ore and load it iy 1o 0 Oid, o ™
: It into 35, i, 6
haul, up to 7 mi, to the mijl|. M truge, ]
The Lucky Mc reclamation and reggq or
restoring disturbed areas a5 g edip e

00N a5 poggiy,  Haf M
w

burden disposal is completed_ if no fugy fs,
TC Ugp .t

is anticipa_led. A weather station esqy; A4l s
help_s n_10n|tor environmental conditiong I:- :
..qcmlarld central Wyoming sagebyyg; ste 2
in. per year. Pubescent wheat, Crested vy ey
whca_t grass, and yellow clover are used S;FL v !
reclaim disturbed area. iy

Two full-time engineers are em
satisfy state and federal environmental
They carry out baseline studies of all
environment, including soil, vegetation,
This information is then used to defipe Standug
which the land must be returned. Lag year 1&;;
revegetated 66 acres of land and regraded ghy
acres.

Lucky Mc is expanding its mill facilities o b
more of its own ore plus ore from the Big Fagkn
Modifications will be completed late this yeu ¥
additions include a new semiautogenous, one-siep e}
ing facility. Other equipment has been added towe
leach agitation capacity and to expand CCD thide=
and washing circuits. '

Leaching at the Lucky Mc mill is followed by “”"
extraction in a moving-bed resin circul and 0%
upgrading in a solvent extraction circuil

Lucky Mc's safety record is improving
lost-time accidents were reported. O ,
reported at midyear 1978. s, 8 i

At Pathfinder’s Shirley Basin Opem‘:m
recent change in mill equipment has be;;ck T
of a new yellowcake dryer to improve :w ot
mill modification, which was made & :at "
the addition of a cyclone Wash [ qiga”
through five successive cyclones lgditioﬂ ot
report in the CCD circuit. Thls;})ﬁ ;
throughput from 1,200 tpd to 1. P

Shirley Basin ore is milled in 27

no“"ﬂ
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Mt w
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jiminary crushing. There 3 g
:F’Et. gtatic-bed resin columns iract s
mgpalhﬁ"der has been mining the Shirle

1960, with production coming fr

d operations, to

Jergrou™™ ns, 10 a depth of

':;60_53, Solution mining maintained pri? ft, during
3 [hmugh 1970. The mill was completed uction from

Onveyors in {he

extrs 1
tract uranium follow.

¥y Basin Property

4nce (4]
sift M conventional

90 X i
]I“iniﬂs was converted 10 open-pit methods In 1971 and
Last year, more than 250,000 tonsh .

ore was

pnﬂuctd fr e shmey Basin Area 2 mine, whic
ot three more years to go before it is mir;cd o
e Area 3 mine, to the northeast, reserves wil| ?m' Ak
gt least ;’ flusr{t}ht:‘ll‘(‘;oycars Ordmining- ‘ (i
all, ilhion cu of
In od at Shirley Basin. {n ]9'?7("),‘“:;-12“1::::?1“ i
ilion € yd of overburden, 18 million fromcf\Te(TV;d e
¢ million from the new Area 3, where slrip‘pin db s
only Jast yf_',art 1 ' £ began
Siripping of Area 3 eventually will swec
qill 0 the southeast. When comypleted,b\:r}?:p/\i:;u;d l_hc
ill be 172 mi long and 2 mi wide, but it will notnl;::nt:
Single pi.l- ;
Overburden i being removed from an oval pit, which
yill go down 270 ft, to the top of the ore zone. Dc{alh will

remoVv

gxxoN's HIGHLAND MINE AND MILL complex, 60 mi
| northeast of Casper in the Powder River Basin, chalked
up new records during the first quarter of 1978. Produc-
tion was 13% higher than in any previous quarter since
operations began in 1972. The mill processed more than
287,000 tons of ore during the first quarter, for an
average of 3,230 tpd, and produced 830,000 b of
yranium oxide.

At surface mining operations, overburden is being
emoved from the third pit and mining there will begin
soon. Pit No. 1 was mined out in 1977.

Pits are designed to be stripped in 40-ft benches,
maintaining a slope of 50° to 52°. Ramp grades are held
to 2 maximum of 7%, and road width is at least 100 ft.

Waste is backfilled into mined-out pits when possible;
otherwise, it is disposed of in dumps on the surface.
Dump height is held to 25-35 ft. When completed, slopes
are reduced to 3:1, covered with topsoil, and mulched,
seeded, and fertilized. Exxon moves about 42,000 cu yd
;’f overburden daily, or about 15 million cu yd annual-
Y.

Mining is carried out with five
hydraulic backhoes. Normally, tWO uni '
mine ore and two to work in dewatering di

fifth is held as a spare.

The ore fleet consists of three
rucks. Elevating scrapers remove w
and around the sides of the ore pockets.

Exxon has already reclaimed 550 acres— et

‘ “?'fuunh of the land it has disturbed. IF} o, ad
L Slimated 3,000 acres will be disturbed by mining &%

"

s to Bacuyd
s are assigned 10
tches. The

50-ton and three 35-ton
aste directly above

additional

not exceed 300 ft. About six months of
he Area 3

over A

: bL_lr"_icn removal will be necessary before 1
mine 1s in ore.

2 includes two

Primary strippi ; :
ary stripping equipment in Area
14 LectraHaul

»

I] ;}E:OEH}{} 15-yd shovels loading into
ke trucks. Fourteen 24-yd 657 Cal scrapers are

used in waste removal,

~ In Area 3 mine, a 20-yd P&H 2300 shovel 15 stripping

into seven new Euclid 170-ton trucks.

3 Pathfinder’s Big Eagle mine, south of Jeffrey City,
egan producing ore in May of this year. The minse

main stripping pit is divided into nine subpits, of which

nnly_ two are now producing ore.

Blg Eagle uses two types of over
equipment. One fleet consists of three
loaders, four 75-ton trucks, and two 85-ton trucks. The
other group consists of 12 twin-cngine 657 push-pull
scrapers and three single-engine self-loading scrapers.

- The mining unit is made up of two backhoes and three
22-ton trucks. Auxiliary equipment includes four Cat
1)95,' four motor graders, and a rubber-tired dozer.

Big Eagle has been stockpiling topsoil as part ol ot
overall reclamation program. Overburden from the first
two subpits goes to a surface dump, but subsequent
overburden will be returned to mined-out pits. O

burden removal
12-yd front-end

Exxon sets new production records at Highland

milling operations. The cost of reclaiming land is about
$2,000 per acre. The company and the University of
Wyoming are cooperating in studies of 53 plant species
for seeding. Exxon will spend $2.5 million to $3 million
to reclaim tailings pond waste.

An underground mine on the north edge of the

property is expected to reach design capacity of 800 to

round miners at Exxon's H

get' friction bolts and wire mesh for rock support.

ighland operation install ‘Split
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A grade-control techniclan samples ore near the ripper-equip-
ped bulldozer (right) at Exxon’s Highland open-pit mine. At left, a

1,000 tpd by the end of 1978. The main shaft is 700 ft

deep. The intake air shaft is located 3,000 ft away. (For

a detailed description of the underground mine, see E/MJ,

December 1977, p 61.)

Underground development is also proceeding from the
bottom of the shaft of the company’s new Buffalo mine.
Designed capacity will be 1,000 tpd. The circular
concrete-lined shaft, 14 ft in diameter and 715 ft deep,
houses two skips in balance, hoisting from a single
station. Haulage is on the 605-ft level. A Nordberg
double-drum hoist handles the ore skips, and a Card
hydraulic hoist handles the man-and-materials cage.

Production haulage is done by 6-ton locomotives and

110-ton Card side-dump cars.

At Exxon’s Highland mine, in-situ leaching may reach
the commercial stage within the next two years. By the
end of 1978, the company hopes to have completed its
application to expand the solution mining project. On the
western rim of the property, the company is running
pilot tests using an injection well and four observation

Western Nuclear nears expansion goal

WESTERN NUCLEAR INC., a wholly owned subsidiary of
Phelps Dodge Corp., is in the midst of a major expansion
that will raise its yellowcake production capability in the
Jeffrey City area from 600,000 Ib per year to 2 million Ib
per year in 1979. The company’s Split Rock mill, just
north of Jeffrey City, has undergone a major modifica-
tion and modernization program.

Mine development includes sinking of two shafts on
Sheep Mountain, not far from Western Nuclear’s Crook
Gap mines. The mine expansion, including moderniza-
tion of present operations, has been budgeted at $14.8
million. '

At present, 12,000 cu yd of overburden per day is
102
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2/>-yd backhoe loads ore into 35- or 50,

s

: 50-ton e ¥
Each truck is subsequently sampled at 5 Drnh:?“"‘-# ™
Ower %

roomITESR Z%32% _.111% -E‘ -:.-%

wells, 90 ft from the injection well. Th,
prevent solution introduced into the injection ™
escaping the 90-ft perimeter of the teg area O‘Idl
data are not yet sufficient for Exxon 1o prm
full-scale solution mining. et
The Highland mill processes 3,000 1pd, 501
than the original design capacity. The inc'm;‘
achieved primarily through modifications ey,
changing electric motor horsepower ratings, L»,__:
process lines, and refinements and additions 10 g
mentation. A minimum of new equipment wum'
Uranium extraction features a one-stage closeg,
impact crusher, a single open-circuit rod mil »
stages of acid leaching, five stages of countercs
decantation washing, one-stage sand filter clarifcs
four stages of solvent extraction using tertiary amins
four stages of stripping using ammonium sulphaie
stages of precipitation and thickening, dewatens!
centrifuge, calcining by six-hearth roasters, and pet

ing. []

Ob‘tr‘fauq

.

taken out of the McIntosh pit, and 22,000 X
is removed from the Mclntosh South pit -
One-half of the mill's daily production com® © |
open-pit mines and one-half from Wester :
underground operations. ; hm_m
All mining of ore is done during the 82V ' ©_ gz
and ditching are done at night t0 remﬂ‘fc““
50 that mining can continue at full pace o
Mining is done by a backhoe-truck ;0 0!
backhoes are equipped with 2.73-¢% .
loaded into 15-cu-yd trucks. o
A fleet of 6S-t:: ore trucks take :;'cr:; ity
from the mine site, 12 mi south of
e =N /

-



” which is 2 mi north of the town
gl Mo waste in the Mcl o
rim ntosh pit s r
Cmoved by six

[nt€ :

| scrapers. This phase
fz;p;ed of the operation is
o

s are backfilled }vilh overburden rem

gent pits. Topsq:l is stockpiled for u Ov.cd from
T mation. Waste piles will be sloped c(s;c in l'ultfrc

* i1, and seeded with grasses, ~Fe¥ened with

ies of Western Nuclear’
cr:::: and hard to follow. AJl :r:?:ﬁrﬁ:’;": mi]f'cs

“ndergruund mines are now in enes EPOSl‘ls.
ps varying from 150 to 1,400 ft. Shee hf;n' o
. 2is still under construction. P/l

Geveral mclho:-‘i "Ill‘f-‘ employed in minin

in Western Nuc ear’s underground mi

shallower mines, for example, is n;:;iszf}?f:S 1;
; dlined tunnels. Ore is blasted from the wall and igal:iid
by gmall front-end loaders, which drop the ore through
zzlies 10 2 i_owcr level, where it is stored to await
ransport by rail to the hoisting shaft. From there. the
ore I8 hoisted to the surface by a doublc-drum‘skip

hoist- 4 ;

The deepest mine in operation is Sheep Mountain No,
. Ore is skipped 19 the surface by a double-drum hoist
with a 4-ton capacity.

Western Nuclear’s expansion of yellowcake produc-
jon at the Split Rock mill has been scheduled in
smges.-aboul 1.3 million Ib in 1976, 1.5 million in 1977
and 1978, and 2 million 1b in 1979 or 1980, a rate that is
planned to continue for the following six years.

Western Nuclear shut the mill down in the second

g and hauling

Rocky MOUNTAIN ENERGY Co. dedicated its 1,000-tpd
Bear Creek uranium mine-mill complex north of Doug-
las, Wyo., on Sept. 22, 1977—16 months after the start
of construction in May 1976. The operation is an
outgrowth of a six-year, $24 million joint exploration
venture with Mono Power Co., a subsidiary of Southern
California Edison Co. Rocky Mountain Energy Co.
(RMEC), a subsidiary of Union Pacific Corp., is the
operating partner in the joint venture.

Production at Bear Creek has since been increased to
1400 tpd of ore, a rate that will be maintained unql
1990, RMEC's total reserves at Bear Creek are esti-
mated at 4 million tons.

The company announced recently that the Bear Creek
mill will process 150,000 tons of uranium ore over @
three-year period for US Energy Corp. of Riw.:rwt't. The

ing arrangement, one of the first of its kind in the
#ea, is slated to begin before yearend, when US Energy
Sants delivering uranium ore from properties near

g : gy is the operator of properties owned by St.
Energy Corp., a?:ubaidiary of Detroit I;dxsop Cz.é
tan Kaycee Ltd. When uranium ore IS dchv?r .

tolling agreement, US Energy and its aﬂih_&t_e,
g Co., may each acquire 10.5% interest 1n

uart :

R i s -1""““_&‘1 autogenous mill replaced the
dad Capacil- 'Cf‘lf!-hmg and rod and ball milling units
Mill o nc.f '\\i-}s Increased in the resin-in-pulp circuil‘_
sdided ?0"‘;‘:_ 18 1,500 tpd. Wet storage capacity was
ey ing the autogenous mill, totaling about
I iwo 25 x 50-ft tanks, with actual storage

c i :
é&a;rﬁlyofc!"c“dmg on the thickness of the slurry.
¢ is leached through 11 leach tank ircui
of Expecaiias g clantiare e ach tanks. A circuit
the leached pulp .md I:n:cr's - KerS'wFlon% dc%and‘s
tolerates fines, c‘lariﬁcalic::u“i' ”’:3 “35“1"-“"]3“[9 C_“'C“‘l
iy of the leach liquor is not
cx::m ;CSIn-tn-pulp circui‘f was modified by adding two
ustion tanks to the eight that previously made up
the cu-c!.ul and by splitting the flow into two five-stage
exhaustion circuits to save wear and tear on resin. Resin
ﬂ.ows. countercurrent to pulp through the exhaustion
circuit, and Tubbcr-lincd Rotex screens were installed in
the c:_chaustlon-circuit separators as another means of
reducing resin breakage. Air lifts replaced pumps for
pyip‘transfcr in both the exhaustion and elution
circuits.

The resin-in-pulp elution circuit was expanded from
14 to 18 tanks and split into two nine-stage elutions.
Resin solution separation between stages of this counter-
current circuit is performed by cone separators.

Solvent extraction through Denver mixer-settler units,
ammonia precipitation, thickening, centrifuging in a
Bird centrifuge, and roasting in a hearth roaster precede
the packaging section. []

Rocky Mountain Energy is newest producer

the properties operated by US Energy.

(For a detailed description of the Bear Creek complex,
see E/MJ, October 1977, p 76.)

RMEC’s major thrust at the present time is explora-
tion and development of uranium reserves elsewhere in
Wyoming. Work on significant uranium reserves at
Copper Mountain, for example, is being conducted as a
joint venture by RMEC, Great Basin Petroleum Co.,
and Mono Power Co. A $20 million program is under-
way to delineate further the extent of orebodies, to
determine mining techniques, and to provide data for
mine and mill design and for permit applications. If the
program is successful, the project could be in production
by 1982.

RMEC, the operator, has a 30.3% interest in the
project, with Great Basin holding 30% and Mono Power
the remaining 39.7%. The Copper Mountain property is
100 mi west of Casper in the Owl Creek Mountains.
Recoverable reserves, estimated at 10 million Ib of U3Os,
may be increased by drilling on two orebodies whose
extent has not been defined.

RMEC also announced this year that it plans to spend
$12 million to develop uranium reserves on two proper
ties in Wyoming using in-situ leaching methods of
extraction.
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Development work will be conducted at NIn€ Mll-c
Lake, north of Casper, and at Reno Ranch, approxi-
mately 85 mi north of Douglas.

Other participants in the development progr
Mono Power Co. and Halliburton Co. The partners 5 4
been investigating in-situ leaching technology since |9?’
and have successfully demonstrated the commercial
feasibility of the technique at the Nine Mile Lake
facility since 1976. Following additional investment t0
establish wells and construct processing facilities, 1t 15
anticipated that production from the two sites will reach
500,000 Ib of uranium oxide annually in 1981.

am arc
ave

Producers and newcomers push development plang

WYOMING URANIUM ACTIVITY spans a wide range of
companies in various stages of exploration, mine devel-
opment, and mill planning. Exploration activi_ly.
reviewed in greater detail elsewhere in this issue, contin-
ues at a fast pace despite governmental red tape. Footage
drilled in 1978 is expected to exceed 17 million ft, up
from 15.4 million ft in 1977, when it accounted for
37.6% of the US total.

Large petroleum companies lead the drilling activity,
followed by smaller petroleum and mining companies
and independent operators. In general, drilling depths
are increasing and ore grades are falling. However,
significant exploration successes are still being
recorded.

At the Hauber mine in northeastern Wyoming,
Homestake Mining Co., in cooperation with a utility
company, is completing the third year of a four-year
exploration and development program. The mine, which
produced 350 tpd from a 400-ft shaft in 1957, supplied

ore to the Edgemont, S. Dak., mill, which is now shut
down. TVA recently purchased the mill, but no plans for
reactivation have been announced.

Petrotomics mines and mills again

Milling operations have resumed at the 1,500-tpd
Petrotomics plant in the Shirley Basin, after a three-year
layofl. In early 1975, Getty Oil and Skelly Oil acquired
Kerr-McGee Nuclear Corp.’s one-half interest in Petro-
tomics Co. The mill, with a capacity of 1,500 tpd of
uranium ore, had been closed since November 1974,
following temporary termination of uranium mining
conducted there by KGS-JV, a joint venture of Getty
0il, Skelly Oil, and Kerr-McGee.

Although the Petrotomics mill was idle during 1975,
equipment was kept in operating condition, and refur-
bishing and process improvements were made in antici-
pation of resuming production in the area in 1977.

The mill is now processing ore from UJV, a joint
venture of Getty and Skelly. UJV holds properties in the

Shirley Basin estimated to contain 6.9 million tons of
in-place reserves having an average grade of 0.19%
uranium oxide, or 3.8 Ib per ton. Sections 4 and 33 are
estimated to contain 4.5 million tons of in-place ore
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For the past several years, RMEC
Inc. have been engaged in a joint veny,, M
hydraulic mining_ of uranium-sandston, thro:m'::«‘
hole. This lt:ch_rlliiluc employs a water jo to hapd
slurry the granium ore so trhal i nja_\- be Pum .
The test was performed in Powmd' Y

]
Cloy, te
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surface. ; o |
:;t:sin‘ with encouraging re:sulls. der R.‘\ lﬂ”
(The Bear Creek operation of Rocky Moung d‘d

gy was described in a paper, “mse,;smcm“'n[r_h :
of

X

Technology at Bear _Creek Uranium Cg,_ » e G I

the AMC mccl_ing in 'Las Vegas in OC‘Obcrhtm“u e

E. A. Lang, a vice president of the company | T“?BH ::d
\-..

=

PR

reserves of 0.23% ufanium ox_idc. Constrygy;
facility for mine equipment maintenance b,
1975, along with removal of overburden,

At present, the Pclrgtornics mill is also Processiy
from the Jenkins project of Utility Fuels : ]
miles away. "y

Getty reached ore in January 1978 in pe Seet, ¢
mine. Ore processing began in June. At the '“habi{im }
mill, a new yellowcake dryer and an improyeq ;"1
collection system have been installed. W

More than 40 million tons of overburden have
removed from the 4-33 mine. Over the estimateq 10-yegy
life of the mine, more than 200 million tons of °Vtr'im.
den will be excavated. Stripping is done by twg PkH
2300 shovels with 27-cu-yd buckets loading intg Usi
Rig M120 Lectra Haul trucks.

Mining is done with Cat 2%4-cu-yd backhoes loading
into 35-ton Euclid trucks. Mine waste is removed
three Marathon LeTourneau Model 1700 front-e
loaders with 13-cu-yd buckets, an M-LT Model 13
with a 15-cu-yd bucket, and a Hough Model 580 fron
end loader with a massive 25-yd bucket. The MIX
trucks haul mine waste. Petrotomics will be experiment:
ing in overburden loading and removal with a Unit Rig
“Unimatic” bucket wheel loader, which has been beeled
up for the job.

-
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Union Carbide adds heap leaching

Union Carbide’s Gas Hills operations have r&iw‘_“
to stronger uranjum demand by stepping up ¥
production and mill throughput and by installing b
leaching operations. The company's Gas Hills urame
mill has set production records for the last two yea®

Capacity of the Gas Hills mill has been exp_arﬁ:
500,000 tpy of feed. Mill throughput has been 7
by speeding up the mill, increasing the sinnE::#.
cyclones, and adding ion exchange capacity. The &
ny expects to produce 1 million b of uranium @
mm that will be 1,200 ft long, 600 ft wide:?

 Major cquipment at Union Carbides o0 "




Push_[oaded Scrapers, self-load;
front-end loader, ang 35-::3 Sr:::l:lpfjrs‘ .
r-dum

menting with Cater.

jpludes

6“"‘:_ The company also is exper;
m‘“r.s new D10 dozer. A beta-ga
" control at the pit.
‘rﬁill equipment includes a jaw ¢ry
cuited rod mill that grinds to min
¢ h qanks in series comprise the lea.
countercurrent decantation wag
 ifiers. Slimes rcpcc:lrt to a thicken
ammonia pH adjustment is mag i
'ﬂdefﬁo“" Eighl cou_ntercurrent resin:n(‘):m:ucsl::ner
qract uranium. Resin strip takes place through gﬁ;

ex
ells. followed by a ff)ur—stagc ammonia strip. Yel|
cake is Prccipuatcd with ammonia. o

sher and ap Open-
us 28 mesh. Eight
c?u circuit, followed
hing cyclones and
er and sand o tails,

federal-American expands in all directions

A major expansion 0!‘ the Federal-American Partners
granium mill in Wyoming will triple the current 1,000-
tpd capacity at a cclst‘of about $34 million. In addition,
{he partners arc gearing up for a major mining opera-
ion, in cooperation ’Wllh the Tennessee Valley Authori-
ty, 10 supply uranium concentrate for TVA nuclear
power plants.

In both Wyoming and Canada, all Federal-American

production is committed under long-term contracts that
specify 2 floating price to reflect anticipated increases in
world uranium prices.
Stripping capacity has been increased by 450,000 cu
yd per month with a new Marion 191M shovel equipped
with a 15-cu-vd bucket, and several new pits have been
opened up. The company’s scraper fleet stripped the
overburden from the Clyde-Bret pit, and mining has
begun there. It then moved on to the Sagebrush-
Tablestakes site and from there it went to the Sunset
property. Stripping is now in progress on the East Gas
Hills Cap property.

In addition, an underground mine is being developed
to produce ore at the 1,050 level. The main shaft is
expected to be completed in late 1978 or early 1979.

A new mine for American Nuclear

American Nuclear Corp., in conjunction with the
Tennessee Valley Authority, plans to begin construction
of the Cotter Ferguson mine in late 1978. Work will
begin upon receipt of the mine permit from the state

Department of Environmental Quality. The mine will be
located south of the Lucky Mc mine of Pathfinder Mines

Corp. The Federal-American Partners mine, in which
American Nuclear is a 40% partner, also is nearby.
The Cotter Ferguson mine will be on the Pe@?' claim
#0up, in an established mining district, and mining and
eclamation methods will be similar to those being used

< VECT panies in the area.

The project will require a capital investment of 3530
-':“W'tap known reserves of 7 million 1b of L‘? s-

ng will be carried out by a truck-shovel combina

fieet of 170-1on rear-dump trucks
_Thc mine will have sey id
with waste from each p
Reclamation will procee
of the pits to be refilled
the last two pushbacks,
recreational lakes.

en individual pits, or pushbacks,
It placed in the preceding one.
d as mining progresses, with all
and revegetated except possibly

which may be developed into

Capital investment a i i i
- nd mine operating costs will
i‘ceed $300 mﬂ!lon during the 10-year life of the mine.
t peak production, the mine will move 22 million cu yd

of material annually, and mine production will be
375,000 tpy. About 1 million Ib of uranium oxide will be
produced annually.

American Nuclear continues to work with TVA on
ﬁv_e exploration projects and has identified a total of 32
million Ib of uranium oxide, in which American
Nuclear’s net interest is about 14 million Ib. Additional
reserves are being proven in this year's drilling program.
American Nuclear and TVA’s exploration budget for
1978 is $5.6 million, up from last year's budget of $3.4
million.

In addition to general exploration on the properties, a
considerable amount of close-spaced development drill-
ing is being done to pinpoint reserves found in earlier
exploration.

TVA and American Nuclear have invested about $2.8
million to drill out the Peach property. An additional $1
million is budgeted for feasibility studies and preproduc-
tion planning for the Cotter Ferguson mine. The two
firms also have done extensive exploration on top of
Beaver Rim and south through the Sweetwater claims.

American is attempting to identify the deep hidden
valleys in the Sweetwater area by using seismic tech-
niques. So far, drilling indicates good correlation with
the seismic results as deep as 1,100 ft.

Startup at Morton Ranch scheduled for 1980

United Nuclear Corp.’s Morton Ranch mine may be
in full production by early 1980, as construction could
begin as early as the last quarter of 1978. The mill will
take about 15 months to complete. Estimated cost of the
mill alone is slightly less than $35 million.

The mine will be located on the Morton Ranch, which
is about 18 mi north of Douglas and encompasses about
26,000 acres.

United Nuclear is working on the tailings disposal
plan, environmental reports, and radiological assess-
ments. A series of three settling ponds has already been
constructed. UNC has been mining some uranium from
the first pit for metallurgical testing, and on the northern
portion of the property, Teton Drilling Co., a subsidiary
of UNC, is doing development drilling to block out
orebodies. _

[n addition to the open-pit mine, United Nuclear is
developing an underground mine on the northern edge of
the property. The main shaft is 740 ft deep. T@c_k anfl
development work is at the 630-ft level. Drtftmg is
expected 10 extend about 3,000 ft from the main shaft.
The underground mine also is slated to be in full
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production by 1980.

United Nt;cluar and the Tennessce V“““. mllhnmff
estimate that the properties contain 1.4 million Ib.;-,.-
uranium oxide. As half owner, TVA would get 2
million Ib, or 5% of its identified needs through 1990

Kerr-McGee mines Bill Smith underground

A new underground mine in the Powder River basin
has returned Kerr-McGee to the ranks of Wyomins
uranium producers. The company's Shirley Basin mines
were shut down in 1974 after being mined out.

Kerr-McGee's drilling program has included explora-
tion in the Red Desert and Green Mountain districts,
which has outlined potentially mineable reserves, and
drilling in the Powder River Basin.

The production shaft for the new Bill Smith mine was
bottomed out in November 1974, and the main shaft
station has been equipped at the 870 level.

The mine will be worked by modified room-and-pillar
techniques. The haulage level of the mine is equipped
with 36-in.-gauge track. Haulage is carried out by an
8-ton Plymouth locomotive and 110-cu-ft cars.

The 14-fi-dia, concrete-lined shaft is equipped with a
Nordberg double-drum hoist and two 110-cu-ft skips in
balance,

Kerr-McGee’s future uranium development plans,
which include several open pit and underground mines,
have run into trouble with state agencies. A final deci-

sion to settle the disputes should be made in the near
future.

Mullen Mining well into four-year project

Mullen Mining Co., operating in the Shirley Basin,
relies entirely on large crawler-tractors and a fleet of
tractor-scrapers to perform stripping at the four-year
Jenkins project. Some 21 million cu yd of overburden
will be excavated, at the rate of more than 36,000 cu yd
per day.

The scraper hauls tend to be long — 3,000 ft to 5,000 ft

State makes it tough to get okays for new projects

STATE AGENCIES AND ENVIRONMENTALISTS are raising a
red flag to halt major uranium expansion in Wyoming.
The Wyoming Industrial Siting Council, for example,
has rejected a proposed compromise and ordered Kerr-
McGee Nuclear Corp. instead to file for a permit for a
proposed $600 million uranium complex in Converse
County.

Minerals Exploration, a subsidiary of Union Oil Co. of

one way—and the I:nining “Ompany ke
surfaces well maintained. The dumpg are j U
mined areas of the pit, which make baciihpfw
ay)
t

relatively flat.

Overburden bench areas are f:)flen large. Wi
and push-loading dom:_on a slight dﬂwnhnl“h e
speed push-loading by its ﬂ_ect of 12 Cq 65?’““‘1
scrapers, Mullen chose a pair of 425'fWhp B anq&;
tractors. Their sp_ccd and ‘POWCT make a:lj‘\!ﬁ,' ,
tcam each one with two lighter Cay lo\rﬁautl .
push-load balance in the pll: aiﬂlﬁ

[n the heavy, wet, consolidated sang and o

he pit, the scrapers Y iy s
upper levels Of‘ L pers cap ¢ | peg!
45-cu-yd load in 25 sec. Bather than Chain_-lzkt n, W\Lf"ﬂl
succeeding scrapers rnalflng one long ¢y d:d"‘“\ nl’°
bench, they work the width of the ey i Wy W geve

passes. This system gi'ves a §mmlhcr pit Surface 0o
faster spotting of incoming  scrapers, and', .
nonproductive tractor time during a Jop
back to the beginning of the cut,

With production ranging from 35,000 (o 50,000
per day on two shifts, equipment availabil;, m:s“ll'ﬁ
high.

gThe: Jenkins project being stripped by Mully
managed by Uranium Supply Services Corp. fo, UZ-B
Fuels Inc., a subsidiary of Houston Industries |y, iy

& retyn, iy

Wyoming Mineral: Solution mine at Irigara

Wyoming Mineral Corp., wholly owned subsidiary
Westinghouse, plans commercial development of il
Irigaray uranium solution mine in southeastern Johng,
County.

The mining method consists of injecting liquid int g
underground uranium formation, dissolving the yrgi
um, and then pumping it to the surface. The compan,
which has been mining uranium solution at the rate o
100 gpm at the site, plans to increase the rate to 1000w
1,600 gpm. Planned capacity of the leaching proces
500,000 Ib of uranium oxide annually—equal to the
yield from mining about 750,000 tons of average-grade

ore. []

stafl agency either to dismiss the company’s applicaie®
or to accept amendments incorporating the changes

The Wyoming Outdoor Council, an environmertdé
group, has also made its objections known 10 M‘“":
Exploration and to the state. Minerals Explor2t" i
hoped to be in produc ion by Septcmbcr 1977. Blﬂ' :
permit application was denied twice by the WY
E " i]. When the pefm“ ﬂ

California, is under pressure from the Wyoming Envi-  finally granted after the plan had been resubm
ronmental Quality Council, which charges that the  Wyoming Outdoor Council charged that the sta¢ 1;

company has made significant changes in plans since its ¢y had
‘wmm,mkwmamimmm lowe

a 3,000-tpd mill in the Red Desert of southwestern
Wyoming. As a result, the council has authorized its

4

ked important issues, such @ Py
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United Nuclear and the Tennessee Valley /"\uthorlt)li
estimate that the properties contain 11.4 million b o
uranium oxide. As half owner, TVA would get 5.7
million Ib, or 5% of its identified needs through 1990-

Kerr-McGee mines Bill Smith underground

A new underground mine in the Powder River Basin
has returned Kerr-McGee to the ranks of Wyoming
uranium producers. The company’s Shirley Basin mines
were shut down in 1974 after being mined out.

Kerr-McGee’s drilling program has included explora-
tion in the Red Desert and Green Mountain districts,
which has outlined potentially mineable reserves, and
drilling in the Powder River Basin.

The production shaft for the new Bill Smith mine was
bottomed out in November 1974, and the main shaft
station has been equipped at the 870 level.

The mine will be worked by modified room-and-pillar
techniques. The haulage level of the mine is equipped
with 36-in.-gauge track. Haulage is carried out by an
8-ton Plymouth locomotive and 110-cu-ft cars.

The 14-ft-dia, concrete-lined shaft is equipped with a
Nordberg double-drum hoist and two 110-cu-ft skips in
balance.

Kerr-McGee’s future uranium development plans,
which include several open pit and underground mines,
have run into trouble with state agencies. A final deci-

sion to settle the disputes should be made in the near

future.

Mullen Mining well into four-year project

Mullen Mining Co., operating in the Shirley Basin,
relies entirely on large crawler-tractors and a fleet of
tractor-scrapers to perform stripping at the four-year
Jenkins project. Some 21 million cu yd of overburden
will be excavated, at the rate of more than 36,000 cu yd
per day. |

The scraper hauls tend to be long— 3,000 ft to 5.000 ft
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h 1o procluction and milling, W
;ﬁ"xerr-MC(‘cc and Minerals Expl

FEF

i 4B~ lative effect of mines p| oration projecys
ns mwm t . pal'll"lcd rOI' lhe ?
Ty Wd‘ appears certain to draw mgre envir R
% palleng®: Ten t]? 1 pmlecbls are proposed rOrg:'h"Zemal

: xt three years ! are;
3 .yin the ¢ y Y such companies 4 a

. Western Nuclear, Pathfinder Union

‘l() Elrbjdc COTIOCO and
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gefore the latest §etback, Minerals Explorai

he an mine and mill de"t’-lopmcm g Sweon had
2 aium project, northwe.st of Rawlins. The c::twater
th pad begun construction of a new 90-yp; hmpéfny
e ment in Rawlins for the mine e mmous:ng
g . Plans t{allcd for about 1 million | per yc;():)kf
s f (08 production—from a 3,000-tpd mine and mj] In
3 planning and development stage for 21, yeqrs
p | Minerals Exploration has already invested more thalr;

526 million in the project.

Although the Wyoming Industrial Siting Council now
requires Kerr-McGee to submit a permit application
vithin a year, the council is allowing development of one
wrface mine in the meantime, provided the number of

employed does not exceeed 150 at any one time.
The council also exempted the company’s Bill Smith
underground mine from provisions of its ruling. Develop-
ment of the full complex will require public hearings and
prgparation of a socioeconomic study, and also may
require deposit of advance funds by the company to
mitigate adverse environmental impacts on the commu-
nity.

Before the council’s decision, a proposed compromise
would have allowed Kerr-McGee, without permit, to
develop four surface mines in addition to the Bill Smith
mine, which currently produces 700 tpd of ore.

The company’s overall plan calls for development of

. e

from the National Uranium Resource Evaluation
pogram (NURE) in efforts to locate and c\’é}i“ate
wranium deposits. Geologists of Bendix Field Engineer-
ng Corp.'s field office at Casper, Wyo., are evaluating
iteas encompassing the states of Wyoming and North
Dakota and parts of South Dakota, Montana, Nebraska,
m I Wisenasin, and Michigalﬂ ; flice in the latter
¢ primary task of this regional 0
%rt of 1977 was the evaluati:: of specified qm"'dmngh-m
0determine areas favorable for the occurrence of urani-
Surface and subsurface investigations, follow-up
estigations of aerial radiometric surveys: and hydro-
“hemical and stream-sediment sampling Prograr
% being ugeq i these studies. Work on the quadrang!
N was started last year, and a numbe;d 0
‘studies and projects have been complet il
underway within Wyoming that ar¢ ¢
syl et~ o 10970 include:

THE STATE OF WYOMING is receiving its share of help

hased in ;
Among other P in as the others played out.

CleVClund-C[ifﬁ iampamcﬁ with prospccts in Wyoming,
develop its s ron Co. is Pushing ahead with plans to
area, abm;[ 7 ﬂll.lm Properties in the Pumpkin Buttes
Cl::\f(:lancl-CIv[‘fmI northeast of Edgerton and Midwest.
Is reportedly plans 1o open 20 uranium

mines in the area in 1 s :
700 people. in the next 20 years, employing 500 to

Plans to develo
Cleveland-Cliffs,
Nuclear Resourc
Commonwealth

P the property—a joint venture of
Getty Oil Co., Skelly Oil Co., and
S .I"C- (a wholly owned subsidiary of
1976. Full-scal Edison Co.)—were announced in late

- ¢ mining and milling could begin in 1982,
according to the companies.

Clcvleand-(.‘liﬁs‘ exploration for uranium in Wyoming
b_“'San in 1967. Four million ft of drilling has been done
since the start of the operation —most of it on a 150,000-
acre tract in the Powder River Basin.

A low-capital-cost system for mining and milling
low-grade uranium deposits is scheduled for commercial
testing early in 1979 in the Gas Hills district. Mullen
Engineering, of Casper, Wyo., filed a permit application
in July. The system was developed by Mullen for Adobe
Oil & Gas of Midland, Tex., which has been exploring
claims in the state owned by Vipont Mining of Engle-
wood, Colo.

In the Pumpkin Butte area of Wyoming, near Edger-
ton, Continental Oil is conducting environmental studies
for a mine site that would cover 1,280 acres.

Urangesellschaft USA, subsidiary of a West German
company, is preparing to open a 3,000-tpd mine and mill
in the Poison Basin, near Baggs, where uranium was
formerly mined. The operation is expected to cover 3,000
to 6,000 acres. [ ]

NURE evaluates promising quadrangles

® Cheyenne quadrangle. The geologic environments
being evaluated in this study are Tertiary and Creta-
ceous sediments of the Denver and Laramie basins, and
the Precambrian igneous and metamorphic rocks of the
Laramie range.

® Casper quadrangle—including the Granite Moun-
tains, Shirley Basin, the northern portion of the Laralmic
range, and parts of the Wind River Basin, Powder River
Basin, and Great Divide Basin. Rocks in the area range
in age from Precambrian to recent. Three .major urani-
um districts—Crooks Gap, Shirley Basin, and Gas
Hills— produce from Tertiary sandstones.

s Rawlins quadrangle. This study area mf:ludcs a
variety of geologic environments, from the fluvial sand-
stones of Tertiary basins to the Precambrian rocks of the
adjacent Medicine Bow and Sierra Mafirc Ranges. Some
of these Precambrian rocks are approx!mately equivalent
in age and lithology to uram.um-.beart_ng t__-:onglomcratﬁ
of the southern Canadian Shield in Ontario. O =

!
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fown fo
fpump¥ THE MOST VISIBLE URANIUM PRODUCERS in Colorado and
of pesf Utah are the mill operators— Union Carbide, Atlas

Minerals, Cotter Corp., and Rio Algom—but the scat-
tered, usually small uranium deposits in these states
make them one of the last strongholds of the small mine
operator. By one estimate, 150 mines are being worked
0 a greater or lesser degree in western Colorado and
eastern Utah, with about two-thirds of them on the
Colorado side of the state line. Exploration drilling is up
sharply, with utility companies financing much of the
action, and three relatively new companies—Plateau

rees, Energy Fuels, and Pioneer Uravan—have
amnounced their intention to build mil!s.

Pioneer Uravan plans a 1,000-tpd mill to ! e
Slick Rock, Colo., in a joint venture With 2 utility
“mpany. Kaiser Engineers has the engineering des;gr;
®ntract, Dames & Moore will conduct geotechnica
Sudies and design a tailings pond, and Kilborn/NUS is

“Paring an environmental study. :
A less conyentional source of U;Os will be ‘apﬁvg
»w Wellman, which has announced plans 10 f

be built near
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Wide-ranging activity marks
uranium boom in Colorado and Utah

byproduct uranium from beryllium ore at its Delta,
Utah, mill. The $1 million plant will have a capacity of
20,000 to 40,000 Ib per year of U;Oq.

Energy Fuels plans mill at Blanding

An aggressive newcomer to the uranium business,
Energy Fuels Nuclear Inc. is planning to build a 2,000-
tpd mill at Blanding, Utah. The company, headed by
Bob Adams, former president of Western Nuclear, will
have a 60% interest in the plant, with two Swiss utilities
holding the remainder. Western Knapp has the engineer-
ing and construction contracts for the mill, which will
include a vanadium circuit.

Energy is currently operating ore buying stations at
Blanding and Hanksville, Utah, where uranium ore from
as many as 150 mines is purchased at prices based on the
Nuexco exchange value for yellowcake. Many of the

mines are owned by Energy but subleased to indepen-
he mines on their own account. The

dents, who operate t . .
company also plans to develop and mine several acquired
125
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properties, with the goal
its mill feed from properiies tha \

Among the properties in which |‘l. e
interest is the M1 Vida mine, formerly Charles © ; |
the 1950s uranium boom (E “
September 1953, p 73) Minerals West is lhcluf:!tf:iﬂ‘“‘:i
partner In this venture. Adams expecls Mi '1 ;‘_ﬂ-
produce mill feed averaging 0.13% U,0x when reactl ‘
tion is fully on stream in early 1979. Energy also has
numerous other mineral interests in southeastern Utah,
including properties south of Green River.

of producing as much as 70% of

{ it controls.

1ergy h0|d\' an

star producer during

Plateau Resources schedules 750-tpd mill

A wholly owned subsidiary of Consumers Power Co.
of Michigan, Plateau Resources has expanded rapidly in
the Colorado Plateau area since its formation a little
more than two years ago. The company moved into a
new headquarters building in Grand Junction, Colo., in
May 1978, and its plans call for building a 750-tpd mill
at Shootering Canyon, west of Blanding, Utah. Its total
payroll has grown to about 150 employees.

Plateau Resources is developing three small mines in
the vicinity of the planned mill site, all reached by adits
into canyon walls. The company also operates a buying
station at Blanding, purchasing ore from small operators
and stockpiling it.

In an active exploration program, Plateau had as
many as 14 drills working in 1977, but the number has
dropped to about eight in 1978. The company’s geolo-
gists have taken a look at most of the areas of active
uranium exploration in the western US.

If permitting procedures stay on schedule, Plateau
could begin construction of a mill in the Shootering
Canyon early in 1979. The Nuclear Regulatory
Commission is the governing body. Mountain States
Engineers has the contract for design and construction of
the mill, and production could begin 14 months after

start of construction.

GE buys ore in a competitive market

Establishment of a uranium ore buying station at
Naturita in 1975 by General Electric Uranium Manage-
ment Corp. (Gemco) sparked a surge of acﬂﬁtymm
small mine operators in the Uravan district. The Gemco

buying contracts provided for payments to be based on Vv

prevailing spot prices for U;Og, while established buyers
match such terms because their U;Oq production was
committed to long-term contracts at prices substantial
Gemoo is now taking deliveries of 5,500 to 6,000 tpm
of uranium-vanadium ores at Naturita, with marmmg
fm- about 15 shippers per month, The -oompguy has
signed about 65 ore buying agreements, and since its
operations began in 1975, it has taken deliveries from 35

lied by a recovery factor of 0.95, p, !

average range of E/MJ prices for 987, fuscdr,l:"hirq
plied by a recovery factor of 0.80, pyy Or?Q?"\
adjustment factor for UsOs grade. Adjug My
upward for ore grading more than (00 o ¥
downward for ore grading less than 0 300, UU‘Q‘ Y
tions range up to $24 per ton for ore Sradl'o" ";:
U,0s, and deductions range UP 10 $16.00 pe :EE Oy,
grading 0.10% U;04. Gemco is not obligayeq :f%‘
buying agrecments 1:0 accept—nor is the seller
to offer—ores grading less than 0.10% yq %
grading less than 0.50% V,0s.

Most of the Gemco contracts are five-yes, agr
signed in 1975, when the company had lityje Cumum%
from other potential buyers. Now, other pyre
entered the market, and the small minerg are g,
contracts that are even more attractive (hy, mﬁ:‘l
Gemco. '

The ore Gemco is purchasing will be Processeq :
yelloweake to satisfy the needs of General Elwﬁcé

The Gemco station weighs in all truckload b niu
on an 8 x 60-ft Toledo platform scale that s bal
daily and i_nspccted and certified every six monthy 4
representative sample of about 10 Ib is take, lron
several points in each load for moisture determinagiy,
and uranium and vanadium grades are subsequepgy
calculated on a dry basis. 3

Following two stages of crushing, which reduce all o
to minus 1'% in., a link-belt bucket sampler takes 2 |3
sample that is reduced to minus % in. That produy
subjected to a 10% or 20% cut, which is then reducedy
minus % in. Another 10% cut is taken, blended, and sy
to about 30 Ib for drying.

This fraction is reduced to minus 20 mesh, blendd,
split three ways, reduced to minus 100 mesh, =i §
blended again. The final sample is split twice, and fu
sample pulps are made from the last split.

For uranium assay, a sample is given a mixed 2
digestion, which is diluted, and interfering metal ionsi®
removed by precipitation with cupferron and filtration®
reduced temperatures in an acid solution. Resid\\li
‘organics are destroyed by heating with perchloric 26t
lenium, tellurium, and arsenic are distilled of *

e bromides by mixed halogen acids. The ¢

i then run through a Jones Reductor contd™
nated zinc to reduce the uranium 0 3:‘
2. Any +3 valence uranium is air-oxidi
. m is titrated with standard perm
80 __ N usi '. tmid as an indicator. [ a4
- To assay for vanadium, a sample is digested ©
‘mixed acid, diluted, and reduced with ferrous &
ium sulphate. The vanadium is preferentially

gy,
¥ Ny ::'
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ram at its Moab, Utah, urapiym
s Atlas Minerals has, over the past ch:’
L SCvera

rflllcld throughput above 1,200 tpd. The compypy
I‘-jﬂ“““y to raise capacity to 1,500 et B «'D|“Ins
P laled the ,ngcpulty of Atlas cnginccr.;. o
pained production while replacing older :2.0 have
" installing new thickeners, filters, o S

umps. : v
inate bottlenecks that would im]fcde ?;;:e’;iczlpts
ore

anadium
| vears,

g

o chim

m;;rhapﬁ the most significant addition has p,
«-thickener CICD washing section th il
city in the plant’s acid leaching sect;

pat about 450 tpd. Three 65-ft 1hicgkcn::;0:mtioo:1209(tjp?

it comPrise Ehc new installation. Atlas is now addi‘ t
qnother new 65-ft first-stage leach thickener and a 45:%
clarifier-

gix new Eimco drum filters have increased capacity i
the Atlas mill’s gmd filtration circuit, and nine pcler);a:
drum filters equipped with string discharge have been
stalled in the alkaline leach circuit to facilitate
pandling of sticky ores.

A central control panel and additional instrumenta-
tion are also being installed in the alkaline leach section
and new caustic and chlorate storage tanks are alread;;
in place.

In the yellowcake drying section, the hearth furnace
has been rebuilt and a dust collector and scrubber
replaced.

A resin-in-pulp circuit that has not been used in recent
years will be dismantled to make room for additional
new equipment.

(For a more complete description of the Atlas mill
operation, see £/MJ, January 1976, p87.)

Atlas draws most of its mill feed from its own mines;
13 operations were supplying 70-80% of the total early in
October. Most of the ore is trucked to the Atlas mill
from Lisbon Valley, 35 mi to the south, or from the
Green River area, 55 mi north.

A A P

at has raised

Ranchers reworks Naturita mill tailings

Ranchers Exploration and Development Corp. started
up its Durita uranium tailings treatment project at
Naturita, Colo., in December 1977, and as of March 31,
1978, the plant had produced 90,389 Ib of U3Os and
478,714 Ib of V,0s. The Naturita operation will have a
I6-month life, treating 630,000 tons of tailings, after
which the plant will be dismantled and moved to Duran-
2, Colo., where it will treat an additional 1.46 million
1ons of tailings. Ortloff Minerals Services Corp. has the

mg_i"“’iﬂs. procurement, and construction contract for
m"ls"i“& dismantling, moving, and reconstructing the
L
n" two tailings dumps are thought to contain abou.t 2
Million Ib of U404, and after early testing of the leaching
Stcuit, Ranchers estimated that 65% of that total could
be_ Tecovered. Since startup at Naturita, Ranchers has

close-mouthed about the performance of the plant.
iy Was not allowed to see the operation during a visit
' 'f_#z'um"an mineral belt in July 1978

=~ November 1978

Atlas Minerals mill flowsheet
BRI W
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The Naturita processing facilities include three clay-

lined leaching tanks, each measuring 400 x 1,000 x 20 ft,
25 acres of clay-lined evaporation ponds, four plastic-
lined solution collection ponds, and a water storage
reservoir. The tailings are dried, crushed, and agglomer-
ated in a 33-ft-long, 12-ft-dia, rubber-lined rotating
cylinder, where the sand-like particles are also sprayed
with sulphuric acid to ensure that they are thoroughly
exposed to the leaching fluid. Prills formed during
agglomeration are trickle-leached with sulphuric acid.
The leach liquor then advances to a conventional solvent
extraction circuit.

Tank trucks transport the U;Oj in slurry form to
Kerr-McGee's conversion plant at Sequoyah, Okla. The
uranium production is committed to Virginia Electric
Power Co. Vanadium is shipped in solution to Union
Carbide’s plant at Rifle, Colo.

Ranchers also operates the Small Fry mine in the Big
Indian district, 30 mi southeast of Moab, Utah. As of
April 1978, the joint venture operation, in which Chaco
Energy is a participant, had stockpiled 145,000 tons of
ore, and a milling arrangement was being sought. Recent
mine production has been described by the company as
satisfactory in terms of tonnage, but grades have been
disappointing. Ranchers’ share of production during the
first three quarters of fiscal 1977 (ended March 31,
1978) was 22,776 tons of ore containing 50,504 1b of
U30s.

The Small Fry was mined during the early 1950s, but
low grades—O.lO% to 0.12% U;Og—resulted in shut-
down after only 68,000 tons of ore had been produced.
Ranchers’ reserves surround the old workings.

Access to the Small Fry is gained through a 600-
ft-long decline, and production, by a lcantractor. comes
from deposits in the Mossback formation that average 6
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o
y lease tracts

(monthly royalty data)

Thousang dollars
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1978 |

to 10 ft thick. Good ore continuity, absence of water, and
good haulage permit highly mechanized operations.

1975 1976 1977

DOE centers uranium activity in GJO

The Department of Energy’s Grand Junction office
(GJO) makes its presence felt in Colorado Plateau
uranium activity through its administration of Federal
land leasing for mine development—and throughout the
US as contract administrator for the National Uranium
Resource Evaluation program (NURE). The depart-
ment’s lease tracts have turned into a moneymaker,
producing more than $1 million in royalties during the
month of May 1978.

In a program that began in 1974, 25,000 acres in 43
tracts have been leased—38 in the Uravan mineral belt
of Colorado, four in Utah, and one in New Mexico. The
tracts range in size from 20 acres to 2,500 a
leases are valid for a 10-year period and can be ex
for another 10 years at the option of the
When the program began, ore
were estimated at 900,000 tons co;
U;0s and 20,000 tons of V;0s.
regarded as having good

eries, and substantial reserves have bee, dey,

74.
19F.usmru: W. Grutt Jr., who recently rey;p .

JO, outlined its activities and oy, ** Napg,
(lfr;g?ugl Resource and .Tech.nology mﬁctign:l;::‘:ﬁ:
Colorado School of Mines in March 17"}y
staff totals 92 employees, 14 of whom gp e g
cight field locations, Grutt said. Major o -

: - 4
units are the Resource Div., the Suppjy - a';glﬁ:‘
:

and the NURE Project Office. .

The Resource Div. prepares f‘rsllrpales of
and potential resources and maintains fielq o, "y
companies active in exploration and mining In g0
to its Grand Junction staff members, the Re&our:m‘
is served by geologists stationed at Casper, y, " Dy
querque, N. Mex.; Austin, Tex.; Reno, Ney . Sp:lh
Wash.; Anchorage, Alaska; Atlanta, G o, °
burgh, Pa. " : Htt

The Supply Analysis Div. compiles indusry
tion information, prepares forecasts of uranjyy,
tion capability, and studies the economics of f‘;ﬁ:
supply.

p'I]"hc; NURE Project Office manages ap eXtenc:
resource evaluation program, currently the Major geti:
ty of the Grand Junction office. Its staff works yjg,
various groups of Bendix Field Engineering Corp., (the
NURE “on-site” contractor), and with DOE laborggg
ries, USGS, universities, and other organizations gy,
NURE contracts. Bendix does most of the Planning for
NURE under the guidance of the Project Office, ¥
Bendix effort is organized into a Geology Div., a g
Acquisition and Development Div., an Advanced Tech-
nology Div., and a Planning and Information Systens
Div. Bendix currently employs about 430 people.
‘The NURE program administrators are now givig
emphasis to completion of an in-depth evaluation ofall

dy been made. The plan is to produces

that will assess the priority areas of the
issued yearly. The fint
appear early in 19
less favorable for uran-
ompletion by 1984.
million in fisal
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Union Carbide: Mainstay of wes

UNION CARBIDE OPERATES two processing facilities in
western Colorado —a uranium mill of about 1,250-tpd
Capacity at Uravan and a heap leaching operation al
Maybelle. At the latter, ore is layered in 300,000-ton
hc_.aps. and leaching, which cannot be done during the
winter, proceeds for seven or eight months of the year.
Uranium is recovered from the leach solution by @
moving-column ion exchange plant, yellowcake is precip-
itated from the solution, and the product is shipped t0
Union Carbide’s Gas Hills, Wyo., mill for reprocessing.
The Gas Hills plant is also the site of a heap leaching
facility.

The company has no current plans for expansion at
Uravan, but it is developing a promising deposit in the
La Sal district in Utah that might, according to some
observers, become the basis for a new mill. The Uravan
mill extracts both uranium and vanadium from the ores
of about 20 mines. Fifteen of the mines are operated for
Union Carbide by contractors, with the number of
employees at each mine ranging from two to 20. Union
Carbide itself operates the Deremo, King Solomon, and
Sunday mines in Colorado and the La Sal and Wilson
mines in Utah.

In the course of its history, the Uravan mill has
processed ore from more than 200 mines, with individual
mines delivering from as little as 100 tons to more than 1
million tons. Union Carbide credits the early small-mine
operators for much of the development of trackless

tern Colorado productig,,

mining methods now in use in the 4 ‘

:%‘:cr:::u;?ncﬁ operated by Umo?Il ?‘"bidc c:::::?
supply about 85% of the L:"'a":'J“ mi ced‘. ly

Before development begins, nion Carbide mjp, 5
ners analyze siX al}crnatwcsdforl.mmc entries; y :::
shaft, trackless decline, tmck' ec 1:111.:i Ic\fcl tracklegs ad’l
from a canyon wall, trac‘k adit, and declinc or 5, ﬁtk:
with conveyor belt. Vertical shafts are favoreq Whey
depths are over 500-600 ft and no canyon wal| ig nn:
enough for adit entry. Trackless dec_lmcs, limiteg N
about a 12% slope, sFrctch out the time requireg (1
development, but capital cost on the ?,u,face 5 low
with declines than with shafts. The ma.JOr disad\'ama
is high maintenance costs f'or the decline through long
stretches of the Brushy Basin mudstone.

When a canyon wall exposes the host Saj Wagh
sediments in proximity to the ore, an adit is usua))y the
best means of entry. Since all haulage from the fy, o
then trackless, there is little merit in transferring Muck
to rails for movement from the mine.

Union Carbide has considered conveyor belt mMainline
haulage, but high capital costs for such installations have
been a deterrent.

L ep————— o | e

Trackless mining at Union Carbide

Mining procedures in the Uravan district vary—oftey
quite markedly—from one mine to the next, and opera-

Key:
® Ore hole
© Mineralized hole

o Barren hole

, Drifts

( Stoped out aress
| &




caution that generalizatio
ions. However. a i
0 ptions. | °T+ 2 good picture of
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Uravan Districy in Scult?:
\ " by G. ),
Harvey's Paper, whj
ence of Uranjum
Nevada in April

ns .
are subjecy ¢ man

district draws primarily on
Prcszﬂwd at the First Confer
held at the University of
dividual orebodies in th i,
M,I.?zomal as well as "“-‘fticzlug?::: dlstr_n:l
: 5 S. Thick

put “high-grade” ore seams average 3y f,
do not exceed 8 ft. Other deposits are !ent?“d usua][}.
thicknesses up to 8 ft, widths up to 50 fy ICu]Zr. with
lengths up to 200 ft. The floors and backs u‘nc?:]alsmkc
may contain ore-in-waste pockets that must be foucdagd
test holing. Occasionally, two deposits at different nl :
tions occur very close to each other or even overla;:::};
other.

Compressive strength 'of the host rock varies from nil
to more than 20,000 psi but is more commonly in the
range of 12,000-18.000 psi. When not complicated by
the presence of mudstone splits and fractures, it is
self-supporting over widths of 30 to 40 ft. Shafts or
declines to 'the host sandsto_ne must pass through the
Brushy Basm‘mudsmne, which is self-supporting only
over narrow widths. Openings large enough to accommo-
date mobile production units may require complete roof
support with timber or steel.

“The generalized terms used to describe the Uravan

mining methods are ‘open room with random pillar,’
Harvey states. “The mining of ore is started on either an
outcrop (rare occurrence at this late date) or at an ore
intercept in an exploration hole at the terminus of the
entry. Development then generally progresses along the
ore trend, with attempts being made to stay in ore. As
the orebodies broaden beyond 20 ft in width, and
depending on roof conditions, pillars are left wherever
possible in waste or low grade.

“Other than leaving pillars, roof support is adequately
maintained by emplacement in random patterns of Scott
“Split-Set™ tubes, 4 to 6 ft long. Rarely is timber or steel
support needed except when overlying sandstone
contains mudstone splits, which must either be remc-.ved
or supported with timber or steel sets and lagging.
Occasionally, roof bolts with landing mats and/or real-
lock fencing can be used to safely support back and walls
in these cases. !

“Underground declines with maximum grades of 1272
13% are the primary means of chi}ngfﬂg working elleval;
tion necessitated by fast-plunging of mumho%%
orebodies, Others in the district use grades of up to 207,
but Ucc operators have avoided these excesses mﬂ:ﬁ
most of their mines have sufficient water to ma

raction somewhat of a problem on the steeper tramming
."! A lI [ ;

“Roadway maintenance has evolved from o "Ot-rl;
10 surfacing with mine waste, to surfacing W'
BN rensl. Sosus chemminal application has l
d with moderate success. Small sections of asphalt
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tilation fans and for other minor uses.”
Evolution of mining methods

‘Tr‘ack!ess equipment was introduced in the Uravan
district in the 1950s, with 1- to 3-ton haulage units
loaded by track-mounted loaders. The first rubber-tired
loader used successfully at Union Carbide mines was the
N!elroe “Bobcat.” From 1962 to 1970, the Bobcat paired
:v:th 3-ton-capacity “Young Buggies” or Getman

chotcrctes“ were the mainstays for loading and
moving rock in stoping areas, Track haulage was still the
main method of transport over longer hauls to shaft
hoisting stations or to the surface.

Modified farm tractors pulling mine-made trailers
came into use in the 1960s and demonstrated their

usefulness for long-distance trackless haulage, although
poor traction limited grades to 7-8%.

Union Carbide introduced the prototype of Eimco's
912 2-yd LHD into the Martha Belle mine in 1967, and
the company soon put 12 of the units to work in its
various mines. The 912s were used for hauls of up to
1,400 ft (beyond which productivity dropped to unac-
ceptable levels) and to load S5-ton-capacity Young
Buggies. Subsequently, 1-yd Eimco 911s were intro-
duced and proved to have some advantages over the 2-yd
machines. They could load 5-yd haulers while operating
in a more confined space and having better capability for
cleaning faces than the larger machine. The 1-yd loader
and 5-yd hauler remain standard equipment in Union
Carbide mines.

As workings moved farther from shafts and dump
points, the company sought larger haulage units. In
1974, a 10-ton Eimco hauler began working in the
Deremo mine with outstanding success, and in 1976,
Union Carbide purchased eight more of these units.

Jacklegs are the main drilling tool in the district. “As
many as six different drill machine manufacturers are
represented in the many hundreds of drill machines in
the district,” according to Harvey. “Since the rock is
somewhat soft and rounds are drilled rather rapidly,
there was little interest in working with drill jumbos, and
drilling methods have not kept up with the advancements
in the loading and hauling systems. In addition, the
rather erratic behavior of the ore occurrence has been a
deterrent in drilling deep rounds in the ore faces.
Obviously, a 10-ft vs. a 6-ft hole can seriously increase
dilution because of the increased chance of penetrating
waste rock.” , ;

In development headings, the economics of drill
jumbos are more attractive. In 1972, a new boom was
fitted with a used 3%:-in. drifter and rpounted on a 3-ton
Young Buggy running gear. The. unit proved e.ﬁ‘ectnfe.
Later, Union Carbide mounted single b@c__ams m;h ;—m.
valveless drifters on S-ton Young Buggies, an these
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jumbos now commonly drill out 10-ft-
rounds.

Two-boom jumbos have not been co
one man cannot handle the rapid dri :
Drilling speeds are 4-8 ft per min when dri
holes.

ANFO is used at the rate of 3.4-4 |[b per ton of rock
broken, with the relatively high rate being attributed to
the high incidence of small headings. AN FO is deton-
ated with 1-in. x 8-in., 60% dynamite cartridges, and a
6X cap and fuse are used to initiate the blast.

Ventilation of increasingly complex workings has
called for ever larger vent raises. Drill equipment has
changed from churn drills capable of producing 3_6'
in.-dia holes to raise borers, often contracted from raise
boring specialists. Union Carbide has purchased an
Ingersoll-Rand RB-6 capable of backreaming 84-in.-dia
holes. In 1976, the machine was used to drill 6,400 ft of
hole, and more recently it has averaged up to 1,300 ft per
month. The average penetration rate for the 11-in. pilot
bit has been 20 ft per hr, and the backreaming rate to an
84-in. diameter has been about 14 ft per hr.

deep development

nsidered, becausc
Il rates achieved.
lling 10-ft

Two Union Carbide mines

The Deremo mine, 80 mi by road from the Uravan
plant on the Colorado-Utah state line, is serviced by
three 750-ft-deep vertical shafts, the oldest having been
in service since 1958. A crew of 115 produced 103,000
tons of ore and 90,000 tons of waste in 1976, using
rubber-tired equipment for all haulage from face to shaft
station. Overall productivity was 6.9 tons per man-shift,
while that of production crews was 24 tons per man-
shift.

Two Eimco 912s were used primarily for loading in
development drifts, and the cost to operate and maintain
the eight-year-old units, usually working long hauls,
averaged about $2.01 per ton of ore and waste, excluding
operator costs. Operation of 10 Eimco 911s and two
Wagner STIB LHDs used primarily in stope loading

cost 51¢ per ton of ore and waste, excluding operator
Costs.

For three Eimco 980 trucks averaging 9.0 tons per
load at hauls averaging 3,000 ft, operating and haulage
costs, per ton of rock, were: fuel, 7.8¢; tires, 4.2¢;
servicing, 19.5¢; repair labor, 7.4¢; and repair material,
3.5¢. The total is 42.4¢ per ton of rock.

Eleven tractor-trailer units, usually operating over

medium-length distances, yielq an
cost of 94¢ per ton of rock 415

Two 5-ton Young Buggies used 5 pe a,_!*
on short hauls at 4.1 tons per 1y © \
operate.

There are 80 jacklegs in the iy, o\
drill jumbo. A used Allis-Chyl. "
grader was purchased in 197,
maintenance.

Union Carbide’s new King Solome,
a showcase for innovative Mining mc’:h ¢ by
other mines. Located on Atkinson Me-Od‘ oy ™
the Uravan mill, the orebodies wcrcsla‘
Carbide by the_ Energy Research ; Caseq
Administration in 1974, Ng dcvclupnd :
place on the property before thy dal;ﬂem by
rences were Known 1o exist at thyee un‘db L o, "s
tions within its boundaries. eTBIwM'_“

Union Carbide mine planners electeq |
by a trackless decline, and m"s”ucuoomh'h.
ground for surface facilities ip Fcbru: o oo
approach required driving 1,250 fy of dqu 1915
slope, with steel sets and lagging used i S:nnal.:.
600 ft of the total in the Brushy Basiy Shale,
a breakthrough to an old adit from (e rim' A
opening for ventilation, an escapeway, and ap"“"ité
Two-yard-capacity LHDs accomplisheq mastm
mucking and hauling in the decline before a s.m?{
Buggy was added for hauling, In 1975, Uniog C‘:;

: : . ihy
miners drove 4,990 ft of drift and in 1976, 97004
drift, with additional connections being maﬁc m
Worcester and Golden Cycle mines. Ay Midsupg
1978, 19 men were working underground in l‘ﬁ'osh:
producing 500 tpd. -

Production equipment at King Solomon ind|
1- and 2-yd-capacity LHDs, three 3-ton-capacity Y|
Buggies hauling 4.5 tons per trip, three T-930 Ex
trucks hauling 8.4 tons per trip, and a complemes:
push feed drills. A single-boom jumbo with 2%
valveless drifter on a 5-ton Young Buggy frame peries
the development drilling.

Straps and mesh are used for roof suppon,T_h!’
is so dry that water must be trucked in for drll ¥

and other uses.

Early performance at King Solomon is considered®
good. For example, productivity of miners react
tons per man-shift during December 1976, whil
productivity reached 15.6 tons per man-shift. [
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Cotter Corp. moves ahead on several fronts

A $30 MILLION EXPANSION of the uranium-vanadium
mill at Canon City, development of several small mines

on Departmcnt. of Energy leases in the Uravan ‘mineral
belt, and continuing production at the primary-vein

Schwartzwalder uranium mine about 8 mi northwest of
Golden, Colo., highlight the activities of r Corp.. a

Expansion at Canon City will uiplgn:“ F"’:
capability to 1,200 tpd through an altl:lllw l
which will accept feed both from ;ﬁﬁ ld‘“

ch is wnzﬂ‘"’%

and from Cotter's western Colorad

the construction program, whi '-, illo




Early in 1978, Cotter also started up a 60-
catalyst processing plant at Canon City. The facility
inmfpomm_ ammonium carbonate and sodium hydrox-
ide leach cnrt:t.nts cgpable of recovering a variety of
metals—including nickel, tungsten, and vanadium_
from spent catalysts.

Cotter’s western Colorado mining properties are being

developed by Dave Blake, an independent mining
contractor based in Nucla, and other contractors.
Blake's work at the Long Park No. 21 mine, which will
produce 150 tpd, provides a fine illustration of how
modern trackless mining equipment can be successfully
applied in a small-scale operation. Included on the Long
Park No. 21 equipment list are two 10-ton-capacity and
one 13-ton-capacity Eimco rear-dump trucks that trans-
port ore and waste to the surface via a 1,850-ft decline, a
single-boom Gardner-Denver drill jumbo mounted on a
“Young Buggy” chassis, and a Case 950 tracked loader.
An Ingersoll-Rand raise borer owned by Union Carbide
was contracted to open a ventilation raise, and a Dosco
continuous miner owned by Cotter Corp. was used to
drive the 10 x 11-ft decline. The decline is shotcreted
throughout its length to protect against air slack.

tpd spent-

returned to investigate the area, which had been known

as a copper prospect since the late 1800s. Using second-

ary copper minerals as a uranium guide, he discovered

first a geiger response, then fluorescent secondary urani-

um minerals, and soon after that pitchblende. Details of
tl_le deposit’s discovery, geology, and development are
discussed in “Mining and Geologic Developments at
Cotter Corp.’s Schwartzwalder Uranium Mine, Jeffer-
son County, Colo.,” a paper by Jim A. Pachis, Cotter’s
Front Range district geologist. The paper was presented
at the 14th International Minerals Conference of AIME
in Vail, Colo., Aug. 11, 1978.

The locally mineralized, steeply dipping Illinois fault
hosts the Schwartzwalder ores. In the mine, the fault can
be seen as a breccia structure with mineralization on the
second level, as an unmineralized shear zone on the ninth
level, and as a mineralized coarsely crustified open fault
with post-pitchblende calcite on the 11th level. The ore
strike length is unusually short in comparison with the
mineralized dip length, Pachis observes, demonstrating
the critical importance of wall rock control and fore-
warning the exploration geologist. (See diagrams.) The
source of the mineralizing fluids remains unknown.

Cotter is operating two 1,000-ft-capacity Diamec
exploration drills at the Schwartzwalder. For every foot
of rock cored, the drills reveal about 100 Ib of UsOs.

Mining operations currently deliver a product grading
0:32% Uy0s to s ors sorfiug plant at the susfhes, hers
it is upgraded to 0.55% by two photoradiometric ore
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100-ft vertical intervals extend downward from the fraction assays about 25% more U;Og than the plus 1-in.
surface 1o an eclevation of about 4,430 ft. Development  fraction, and it is not treated further. Another screening
crews are currently opening the 16th level using a jumbo  creates plus 2-in. minus 6-in. and plus 1-in. minus 2-in,
for drilling. fractions that are conveyed separately to two photo-
Shrink stope methods, with jacklegs and stopers for  radiometric ore sorters. Before entering the sorter, the
drilling, are used to extract steeper veins. Slushers, plus 2-in. fraction is washed to remove fines that might
trackless loaders discharging into Young Buggies, and  cause contamination.
|-cu-yd-capacity front-end loaders expedite transfer of A feeder arranges ore particles in three lines on 2

ore and muck to ore passes. that advanees at 200 ft per min through
In the steep, wide areas of the Illinois vein and in some

other areas of the mine, Cotter crews make use of an
“Air-Trac" down-the-hole drill. After charging down-
the-hole patterns with ANFO, the production M e pf Ehﬂ shadows cast by the ore
“bulk"-blasted them, leaving ore and waste combined. particles. The belt then advances through a shiclded

After mining terminates in a vein, stopes are sealed off  gamr unter that measures the radiometric value of
top:mntthcmpeofmdmwmtq_ ne the ; LR
mine ventilation. About 250,000 ¢fm ofn&h
througll the shafts by 75-hp fm.. Th# m,;_- -

3 mm, a camem above it identifies -
Iham and location, and an analyze
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