PINAL MINERALS & MINING, LTD,

P.0. DRAVWER 1010
MIAMI, ARIZONA 85539

April 30, 1979

Mr, FitzRandolph

State of Arizonra

Atomic Energy Commission
2929 M, Indian School
Phoenix, Arizona

Dear Mr, FitzRandolph:

This Tetter is in reference to our recent conversations concerning renewal
of Pinal Minerals and Mining Radioactive Material License.

Pinal Minerals and Mining plans are continuing as outlined in previous
reports, Ve are hopeful that research and development will demonstrate that
In Place Leaching is economically and environmentally feasible in the Drippine
Springs quartzite, Our total operation is about the size of an operation

that 2 major corporation would use for a pilot plant to generate sufficient
data for determining mine planning and mine method baseline environmental
data,

Our plans have always been to conduct our operation in such a fashion as
to permit P& and the AAEC to generate meaningful data for a possible
new industry in Gila County,

To date we have ran Leach Tests by Heap Leaching on a prepared pad, As
outlined in our report we are presently leaching on a very small Dump Leach
which is located on top of the orebody. When leaching is completed on this
Test Dump Leach, the material will be removed and placed on our Heap Leach
pad,

Plans are to study the rock formation below the Test Dump Leach to determine

if it is feasible and satifactory to both PM&M and the AAEC to continue

with @ In Place Leach Test, The In Place Leach Test is envisioned to cover

an area of approximately 200 feet by 300 feet, If research demonstrates that
we should proceed with the In Place Leach Test, the Monitor Wells will be placed
in areas approved by the AAEC, Pinal Minerals and Mining has never had any
plans to run the In Place Leach Test until a report is prepared on test work

to date and until detailed In Place Leach plans are approved by the AAEC,

Based on the foregoing and our discussion we will appreciate it if you
will confirm that the application have been reinstated,

Singerely,

_/,
homas A, CTary

General Partner

cc John licKlveen, Ph, D,

70332 790430
PER” < ADOCK 04oog%32
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‘ ARIZONA ATOMIC ENERGY COMMISSION
RADIOACTIVE MATERIAL LICENSE

Pursuant to Chapter 4, Title 30, Arizona Revised Statutes, and the Arizona Atomic Energy Commission Regula-
tions for the Control of lonizing Radiation, and in reliance on statements and representations heretofore made by the
licensee designated below, a license is hereby issued authorizing such licensee to transfer, receive, possess und use
the radicactive material designated below; und to use such radioactive material for the purpose(s) and at the place(s)
designated below. This license is subject to all applicable rules, regulations, and orders now or hereafter in effect

and to any conditions specified below, ‘}’g accordance with letter dated May 26, 1978, signed by

Iy
o 3. License number  4-9 is hereby amended in
. _4ts entirety:
1. Name Pinal Minerals & Mining, Ltd. :
P.0. Box 1010 4. Expiration date May 31, 1979

2. Address  Miami, AZ 85539 e
5. Amendment #1

6. Radioactive material

s (fhemncul am—i./‘.o; physr;c—a-l form 8. Maximum quantity licensee may
(element and mass number) possess at any one time
A. Natural Uranium A. Ore being, or having been, A. Quantity contained on
leached with Acid. a 25,000 square foot
heap leach pad.
. Natural Uranium B. Ammonium Diuranate B. 100,000 pounds
containing U308

9. Authorized Uses:
A. Heap leaching.

B. Recovery of uranium from leach solutions.

CONDITIONS

10. The authorized place of use is on land in th. wWortheast Quarter of Section 31,
Township 2 South, Range 15 East, Gila and Salt River Meridia’ with said authorized
place of use to further be entirely located within 500 feet - tance of Section 32
of the aforementioned township.

11. The Licensee shall comply with the provisions of Article 4, "Standards for Protec-
tion Against Radiation" and Article 10, "Notices, Instructions and Reports to
Workers; Inspections", of Arizona Regulations for the Control of Ionizing
Radiation.

12. Radioactive material shall be used by, or under the supervision of, Thomas A.

‘lll! Clary.
3. The Licensee shall comply with the provisions of R12-1-318 and R12-1-321 of
Arizona Atomic Energy Commission Regulations for the Control of Ionizing Radiation.
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AAEC's (Cont.) Pan_____ol_i_?..u
Jon. 1967 ARIZONA ATOMIC ENERGY COMMISSION
RADIOACTIVE MATERIAL LICENSE
SUPPLEMENTARY SHEET License Number 4-9

Amendment #1

14.A. The Licensee shall employ a radiation consultant acceptable to the Arizona
Atomic Energy Commission for the purpose of: (a) monitoring and reporting
radiologic emissions and potential emiscions to the environs, correlate
with meteorologic and plant operation data as appropriate; (o) runitorir ,,
evaluating and reporting radiation exposure and potential exvosure to
workers; (c) making recommendations to the Licensee regarding such emissions
and exposures,

B. The radiation consultant is John McKlveen, Ph.D. and/or his firm, Aradtek, Inc.
15. Except as specifically provided otherwise by this License, the Licensee shall
possess and use radioactive material described in Items 6, 7 and 8 of this

License in accordance with statements, representations and procedures contained
in application and letter dated February 23, 1978, as amended by letter dated

May 26, 1978.
~ e o
%\ %\amw\_
“tynn FitzRan
. Health Physicist 11
DATE ISSUED:

May 31, 1978
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Jon. 1967 ARIZONA ATOMIC ENERGY COMMISSION
. RADIOACTIVE MATERIAL LICENSE

SUPPLEMENTARY SHEET License Number____4=9
Amendment #2

Pinal Minerals & Mining, Ltd.
P.0. Box 1010
Miami, Arizona 85539

In accordance with letter dated August 23, 1978, initiated by John W. McKlveen,
License No. 4-9 is hereby amended as follows:

S S _—

Items 6, 7, 8 and 9A are amended:

6. Radioactive Material 7. Chemical and/or 8. Maximum Quantity
(element & mass number) Physical Form Licensee May Pussess
At Any One Time

A. Natural Uranium A. Ore being, or A. Unspecified
having been,

. ’ leached with acid.
S. Authorized Use:

A. Heap leaching. In situ leaching.

Condition 15 is amended to read:

15. Except as specifically provided otherwise by this License, the Licensee shall
possess and use radioactive material described in Items 6, 7 and 8 of this
License in accordance with statements, representations and procedures contained
in application and letter dated February 23, 1978; as amended by letter dated
May 26, 1978; and letter dated August 23, 1978.

TP
S A bty
Oh FitzRandoTph

Health Physicist V

DATE 1SSUED:

.September 15, 1978

5p
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AAEC'3 (Cont.) bage _of _ _Puges
Jan, 1967 ARIZONA ATOMIC ENERGY COMMISSION
RADIOACTIVE MATERIAL LICENSE
SUPPLEMENTARY SHEET License Number __ 4-9
Amendment #2

Pinal Minerals & Mining, Ltd.
P.0. Box 1010
Miami, Arizona 85539

In accordance with letter dated January 15, 1979, signed by Thomas A. Clary,
License 4-9 is hereby amended as follows:

Condition #14.B is amended to read:

14.B The radiation consultant is John McKlveen, Ph.D.

.»/’
.

f B W il
e

:<‘iynn F‘itzRandETth
Health Physicist V

Date Issued:
February 8, 1979




APPLICATION FOR LICENSE TO MINE AND FROCESS URANIUM ORE
AT THE LUCKY BOY MINE

PINAL MINERALS AND MINING, LTD.
Post Offize Drawer 1010
Miami, Arizona 85539

Thomas A, Clary and Richard C. Mayberry
General Partners

Prepared by

ARADTEK, INC,
Post Office Box 408
Tucson, Arizona 85717

ik

W. McKlveen
ice President

Submitted to:

ARIZONA ATOMIC ENERGY COMMISSION
2929 West Indian School Road
Phoenix, Arizoma 85018

May 1978



TABLE OF CONTENTS

Section 1. Background and Description of
PrOpOﬁed ActiVities ...O'.....l"...........'0...1..

Section 2. The Site and Smonnding monment Sessees v
Section 3, The Mine, Leaching Pad and Recovery Plant .eeeecesccces
Section 4., Environmental Impacts of Plant Construction sensinsense

Secticn 5. IEnvironmental Effects of Mill and Mine
opemtiﬂna “OOOO..Q..O......0...'....0.‘....0.0....

Section 6, Persomnel and Environmental Measurements
md I’Ionitorim .O..........‘.l....‘.........I.......

SQCtion 7. ACCidenta and Mimmentd Effects L I I I R e

Section 8, Economic and Social Effects of Plant
Construction and OpPeration .ieeeeeceeecccccsccccnses

Section 9. ReClamatlon and Restomtion D R I R A,

References

...0...l."...............0..0."......‘.Q.‘....l.......

AppendixI mr@ncy Infomtion ..O.....O......l'.‘..........’...

Appendix II Documents Related to Licensing

Page No,

17

21

21

24

26

26

28

31

35



1. BACKGROUND AND DESCRIPTION OF PROPOSED ACTIVITIES

Pinal Minerals and Mining, Ltd,, proposes to operate an cpen-pit mine and
leaching operation at an area of uranium mineralization on the southern slopes
of the Pinal Mountains approximately 17 miles south of the Town of Globe, in
Gila County, Arizona. The on-site recovery plant will use an ion-exchange resin
to strip the uranium from the leach solution, During full production operations
the plant is projected to yield about 200 lbm of vellow cake (U3°a) per day,

The uranium will be stored in a large tank until sold and preferably removed by
the purchaeser, The entire process is described in Seetion o

The uranium deposits were originally identified in the early 1950's, lixr,
G. A, Stacey and others residing in Clifton, Arizona, staked the lucky Boy
deposit on or about 1953 with subsequent leasing to Phelps Dodge Corporation
and then to Tulsa Minerals Corporation. Exploration included bulldozing challow
cuts and drilling numerous vertical holes. A series of underground workings
were developed and consisted of a 200 foot adit that connects to a 65 foot
incline from which about 130 feet of levels and slopes were developed., There
are also about 130 feet of workings on the adit level surrounding the top of
the incline. Updip from the main workings along the shear zone that influenced
mineralization is an adit about 60 feet long, Between March 1956 and June 1967,
Tulsa Minerals shipped approximately 2,430 tons of ore with an average grade of
0.18% 0308' (1) Pinal Properties, Ltd. acquired the property by a mining lease

agreement from Shepphard, Johnson and Clary on April 19, 1377. Vhereas no



further underground development is anticipated in the foreseeable future, the
existing tumnels may be used for future in-situ leaching as described in
Section 3.

Since July 1977, approximately 53 additional test holes have been drilled
on-site. Vhereas these surveys have yet to delineate a specific direction to
the orebody, the results have identified a reserve approximately 100' x 3CO!
with an average thickness of 50 feet and an average grade of 0.075% USOS’

Based on ground density and 70% recovery of uranium, calculations yield 126,000
lbm of recoverable UBOB’ Estimating a sale price of $50/1bm the proven recover=-
able uranium has a gross value of about $6,300,000, The drilling operations
have indicated the mineralization trend is greater than 200 feet in width and
450 feet in length and radiometric surveys revealed an anomalous area 1,000 feet
by several hundred feet in width., When this area is included the Lucky Boy
deposit has geologic potential for containing 1,000,000 1lbm of recoverable U308’

It is anticipated that the facility will employ up to 20 full-time persommnel
who will work three shifts, 365 days per year for approximately 3 years. The
mine, recovery plant and testing operations will cost about $1,000,000 of which
about $500,000 will be preoperational expenses. At present, the facility has
been constructed and pilot operation has demonstrated "proof of concept.”
Approximately 1,000 lbm of uranium has been recovered,

At the conclusion of mining and recovery operations the facility will be
decommigsioned in accordance with the Arizona Atomic Energy Commission legisla-
tion which is currently being evaluated by the State legislature. If the legisla-
tion is not acted upon favorably the restoration will be effected by the operator
and will include the removal of all equipment and facilities, reasonable clean

up and decontamination of the plant environs, return of the rock tailings to the

pit area, covering with overburden to minimize future radiation releases, reason-

-2-




able contouring to natural conditions, and neutralization with Mescal
limestone,

2. THE SITE AND SURROUNDING ENVIRONMENT

2.1 Site on Use

The site of the proposed "lucky Boy" is in Sections 31 and 32, Township 2
South, Range 15 East, among a series of sharply dissected cuestas in the Mescal
Mountains on the southern slopes of the Pinal Mountains, It is west of the
Pioneer Pass Road and about three-quarters of a mile southwest of the former
Pioneer Stage Station., The old stagecoach route from Winkelman to Globe, now a
rough dirt road, passes to the east of the site and provides access to the site
from either Globe directly via Pioneer Pass or from the turnoff to the Dripping
Springs Wash which intersects State Route 77 about 20 miles south of Globe.
Figure 2.1-1 shows the general location while Figure 2,1-2 SPIineates the
specific topographical features at the site.

The land includes unpatented mining claims shown as Paula #1 through Paula
#14, recorded in Gila County Book 381, pages 708-721; unpatented mining claims
shown as Tuesday No.'s 2, 4 and 6, recorded in Gila County Book 431, pages 433,
435 and 436; Arizona State Prospecting Permits PP-33777, PP-47883, PP-47884,
and PP-47885., In addition, Pinal Properties, Ltd. has applied for an Arizona
State Mineral Lease on the W/2, NW/4, NW/4 and the W/2, SW/4, NW/4 of Section
32, Township 2 South, Range 15 East, all on PP-33777. It is anticipated that
applications will be made for additional state mineral leases when the orebody
is further defined., Mining operations should be expected to disrupt the lands
described within the claims specified, The recovery plant and appurtenees are

located on less than one acre and these facilities are not expected to expand,
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2.2 Demogravhy

The egite is located in an area which has seen considerable previous mining
activity, Numerous abandoned, seldom worked or small scale open-pit and under-
ground mines exist in the vicinity but no large operation is currently in progress
within 5 miles of the site. There is one house at the old Pioneer Stagecoach Stop
(Pigure 2.1-2) about three-quarters of a mile northeast of the recovery plant.
One caretaker is present during the week while the owner and his wife (who are
also partners in the Iucky Boy Mine) frequent the home on weekends. The 1970
census wi‘hin Enumeration District #43, shown in Figure 2,1-1, identified 76
homes and a population of 261.(3) Table 2,2-1 summarizes the population infore

\
mation for the surrounding towns,(4151€)

2.3 Regional Historic or Cultural Landmarks

No historie places have been reported in the vicinity or the site.(7)
Furthermore, nc ruins, artifacts or other indications of historical significance
have been identified during exploration and environmental surveys on the mining

proverties.

2.4 Geologv

A generalized stratigraphy of the region is shown in Figure 2.4-1.(8) In
most cases, the uranium mineralization occurs in the middle of the upper menber
of the Dripping Springs Quartzite.

The host rock for the Imcky Boy devosit is weakly metamorphosised silt =
stone and lies about 40-45 feet above the barren quartzite, At the surface the
rocks are bleached and somevhat iron stained, The uranium deposit is about 170
feet stratigraphically below the Mescal Limestone level.

Rocks in the immediate vicinity of the deposit are tilted into a cuesta in

: : 1v 1. 50> 2im OEO o — bundant
vhich the strata strike generally N, 50 W. and dip 25 ©SW. Fractures are abundan

-6—
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TOWNS AND SETTLEMENTS IN VICINITY OF LUCKY BOY MINE

DIRECTION FROM SITE

NNE

SSE

N

SSE

DISTANCE

17

12

17

17

12

TABLE 2,2-1

YEAR

1970
1975

1970
1960
1970

1975

1970
1975

1970

POPULATION

74333
9' 200"9 ’ 350

1,283
3,350
3,394

3,750-4,000

4,975
5300-5,650

974

CHANGE

+26.5%

+1.0%

+7.0%

+10,0%

-130596
(from 1960)

1/2 HR DRIVE

32,000

31,186

32,000

48,000

31,186
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and trend in several directions, but the dominant ores trend northwestward and

dip steeply to the southwest, Drilling to date indicates a northeast trending

orebody of secondary mineralization, whereas it is more likely that the primary
mineralization is sinuous, W trending and bedding controlled, This is due to

the predominate fractures being normal to the strike of the beds,

Fajor minerals and elements present include metatorbernite, bassetite and
iron minerals., lMinor amounts of fluorescent opal, a yvellow uranium mineral
tentatively identified as uranophane, goethite, jarosite, gypsunm, Beuranophane,
pyrite, pyrrhotite and chalcopyrite have been either identified or are suspected
to be present.(l) Although uranium is the only mineral Present in quantities
that warrant mining, the copper which is extracted during the leaching operations

may accumlate in sufficient quantities to be marketed as by-products,

2.5 Seigmolosy

Figure 2,5-1, 2 genexal epicenter loca‘ion map for Arizona, reveals that the
Lucky Boy line is located in an area vhere a few quaternary fault traces have
been identified and earthquakes recorded. Although the exact dates of the small
earthquakes around Globe could not be determined, a literature surver revealed
that *hey wvere probably less than IIT on the modified Mercalli scale and none
occurred after 1973, The most recent seismic activity of any significance occurred
in the Prescott area during the first quarter of 1976, Several tremors were
reported, as well as itwo moderate-sized earthquakes which produced intensities
of IV and VI on the modified lercalli scale.'”~4) maple 2.5-1 defines the

modified Mercalli scale.

2.6 Hydrology

Zxcept for short periods during spring rains and following summer thunder=

storms, all streams and washes in the vicinity of the mine are dry., The nining

-

-
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area is located around the confluence of two small ravines which provide inter-
mittent runoff capability for several acres of hills vhich slove upward to the
north and east., A diversionary ditch is being dug in the easterly ravine to
route any flow away from the mine area and into the wash further south., The
northernly ravine constitutes the mining area and the small, infrequent water
flous can be tolerated. During btulldozing cperations at the confluence of the
revines in mideilay, 197€, the underlying soil was obecerved to be damp, lioisture
should be anticipated hcneath the stream bed.

There are a fev small springs with trickle flows or seepage. These are
shown on TFigure 1,2-2, Vhereas perched water pockets should be anticipated and
standing water has been observed at low points within the mine, the main water
table has been estimated to be around 600 feet. No wells or exploratory drillings

nave been attempted to this depth.

2.7 Meteorolozy

The site is located in a semi-arid region of the Sonoran Desert which
experiences the same overall airmass and moisture patterns that influence the
remainder of the state, Briefly, during the winter months a westerly flow of
air introduces moisture from the Pacific and Gulf of California, resulting in
periods of rain and drizzle. Heaviest rainfall generally occurs between January
and March, Thereafter, the air flow begins to reverse and transport moisture
in from the Gulf of Mexico, The increased humidity coupled with high temperatures
and vertical instability creates intense local thunderstorm and squall line acti-
vity, primarily during July, August and September.

While abundant weather data exist for Phoenix and the adjacent valley areas(15-17)
the different topography prohibits extrapolation of the information to the site.

Therefore, a battery powered remote meteorological station is being erected



adjacent to the recovery plant and will continuously menitor wind speed, directicn,
temperature, humidity and precipitation. Data will be collected, studied and
tabulated until decommissioning of the facility, In ihe oeantine, the following
general observations can be made about local meteorolog.

The majority of the time the weather is clear with abundant sunshine and lov
relative humidities, Tenreratures may exceed 45°C during the summer months and
short periods of freezing may be experienced during the winter. Sunny days and
clear nights produce large diurnal temperature fluctuations vhich approach 25«
50°C. Zxtended periods of calm will prevail during the evening, night and early
morning with a high probability of stable inversicns and fumigation conditions,
Increasing winds, turbulence and unstable conditions are concomitant with availe
able daytime solar radiation. Although annual rainfall amounts and precipitation
rates are very site specific, the property should exvect an average of between 4
to 6 inches per year, The proximity %o large mountains and rugged terrain suggest
increased localized thunderstorm activity and high winds during storm passage,
the result of orographic lifting and unstable vertical convection. Thus, there
should be more storms with greater intensity in the vicinity than the 23 thunder~
storms Phoenix experiences per year, the majority occurring July through

(15)

September.

(18)

Table 2.7-1 shows that local winds may exceed 70 mph during the
storm, A survey of storm data revealed 1577 was a typical year.(15'17)
Finally, the rains and adverse weather experienced during the first quarter of
1978 did not create any problems at the pit mine, leach pad and reservoir, or
recovery plant.

Tornadoes are a possibility also and Arizona has been identified as being
vithin a Class II tornado intensity region.(l9) This infers that characteristic

tornadoes may possess maximum winds of 300 mph, travel at 60 mph and possess a

radius of 150 feet., As summarized in Table 2.7~1, two funnels were reported
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in 1977 but neither touched the ground. Many probably go unnoticed due to the
gparse population and large uninhabited areas. Using the statistical methods
advanced by Thom, the probability of a tormado striking within a 50 mile radius
of the site, assuming an average of about 1 per year within this area, is about

9:10'6 per year or a recurrence interval of about 116,000.(20)

TABLE 2,7-1

High Winds Reported During 1977 Thunderstorms

Date ¥Wind Sveed {gpgl Location

Feb, 70 6 miles south of Safford
Mar, Tormado Yicinity of Iuke AFB
June 64 Phoenix
July 75 Chandler
July Tornado Yavapai County
Aug. 50 Tuecson
Oct. 60 Buckeye
Jan. ('78) 52 Phoenix
2.8 Ecology

Vegetation is largely grass and low=-growing desert plants except in the draws
where mesquite and other woody plants are plentiful. Open grazing is permitted
and cattle have free access to the sparse vegetation in the vicinity of the mine,
Wildlife indigenous to the area include cottontail and jackrabbits, deer, javelina,
mountain lion, bobecat, and ground squirrel, Various forms of lizards, snakes,

including rattlesnakes, and perhaps gila monsters may be encountered,

2,9 Background Radiological Characteristics

Barly radiation measurements at the site revealed radiation in the area of
\
mineralization to be between 0,05 and 2.0 mR/hr.(l’ These levels were confirmed
during an April, 1978 survey conducted by ARADTEK, INC., In addition, isolated

loose rocks with various radiation levels up to 1 mR/hr can be found throughout
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the general mine area., These were deposited during previous mining operations.
During the April 1978 preoperational survey by ARADT®E, INC., radiation

measurements were made using a Pressurized Ion Chamber (PIC) and a conventional

Geiger Mueller Counter (Victoreen Thyac III with GM tube exposed). PIC measure=

ments were made 3 feet above ground to conform with standard procedures while

G readings were obtained at the surface. Representative soil, vegetation,

water and manure samples were obtained and assayed for uranium and representative

daughters, The results, presented as Table 2,9-1, confirm that the uranium is

out of equilibrium,(l) reveal that uranium daughters are present in the soil

and silt in the wash south of the mine (see Locations 14-16), and that said

radioactivity is being taken up by local vegetation (see Locations 15, 16).

1G_PAD AWD RWCOVERY PLANT

5.

The Lucky Boy operations consist of a mine, leach recovery area and 2
process plant to remove the uranium from the leach solution.,

Uranium bezring ore is blasted to prover size in place and transvorted to
the heap leach pad by a front-end loader or equivalent vehicles., Previcusly,
ore preparation included the use of a crusher. However, the eguipment was
cumbersome and created additional dust and radiation monitoring reguirements.
Consequently, it has been removed in favor of ineplace blasting.

The 100'x 200' leaching pad was bladed out of the west side of the Northe
South ravine between the pit mine and the recovery plant. To neutralize acid
spills and retard seepage, the pad material is composed primarily of Mescal
lipestone. A four inch layer of black-top, with a higher than normal oil content
to inhibit seepage, was poured atop th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>