Jamuary 3, 1975

Mr., Leconerd G. Wilkerson
Minerals Leasing Specialist
Division of State Iands
Salem, OR 97310

Dear Hr. ¥Wilkerson:

The attached report is in answer to your letter of October 3, 1974.

The report is not based on any field inspection. It is based on a
literature séarch and what can be seen from a topographic map. A large
portion of the report's value would lay with the report's bibliography.
We have & copy of each raport listed in the bibliography i8 you would
have need to consult any of them.

If we can be of further service, please adviss.

Yours/pruly,
/,

N~ JESESE

A

Jerry J. Gray

Staff Geologist
JJe/ib " : ¥Mined lLand Reclamation
encl,
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Wik g Environmental Impact from Development of a Uranium Mine :

R T In the mine development stage, the enviropmental tempo increases.

P e ' A Mined TLafid Reclamation operating permit probably will be needed, because
- i close spaced development drilling will be needed to outline the ore body.
L Permanent roads will bé rieeded. Overburden will. be stripped and disposed;
office and equipment repair buildings will be built; and water control

and treatment will be needed. : :

The férmal reclamation plen presented to the Department should tend
to minimize the long term environmental impacts. However, druing the shori
term, the major environmental impact will be the visual one. This impact

"is not all negative. People will drive miles to see a mine in action. .
The development of a formal viewing site might be something to consider.

Environmental Impact from Producing Uranium Ore

Th® mineral production stage includes mining and, if any, milling.
During the course of the actual mining of an ore body by an open pit
method, dust and noise will be produced by blasting and the movement of
heavy equipment. Safety hazards of vertical walls will be created.
Parenthetically, in open pit mining, the danger faced by the underground
uranium miner from radon-daughtges radiation, is not a problem.,ﬁ/ In an
open pit, the radon-daughters do not have a chance to concentrate as they
could in a poorly ventilated underground minegi/lf the water table is
tapped, water will have 1o be discharged. Traffic along Thomas Creek road
will increase several-fold due to the employee vehicles and to the ore
trucks.
The mineral production stage can include a great amount of pro-
cessing or very little. At the minimunm, the ore would be crushed to 2
size convenient for transporting and seant out of State for further
processing. The only processing would be from 2 primary crusher which
could be located at the mine. In this case, the total environmental impact
~would be confined to the small area of the mine. However, if the ore is to
be concentrated to yellow ceke, the environmental,impacts multiply a
_thousand-fold, It is the mill.site that causes, or has the potential to
: cause, great and long lastipg environmental damages to life. 'The reason.
b v oo nfordthis ~damage-is "roughly.85:percent of ‘original radioactivity remains
L in: the milling wastes".:2/ < - : s ks, BRIE

R T #a mil] is bullt, it Sould draw on orve from deposits other than™ -
‘that which might be located on State land$.’ -Therefore, fhe mill site -
aould have & condentration of .radioactivity from several sources.: tw

3 The topograph mep. shows 'that the State:lend contains a level-area -
along Thomas Creek that could be used for a mill'site. A major environ-.
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Sin el Po 31ble LﬁVerﬁmental Impacts from—--
R s I - ,
ok January 3y 1975 V e
ST e M ! T :
= fd ;mental declSlon for the State to make is whether or not to a17ow, or
*+  on the other hand, to require that if a mill is o be built, that it is
to be buil} on. State land. If the mill were to be built on State land,
. the State would have better long term control of the radloactlve talllngs
and: thc radloactlve liquid effluents. . : ' v

: Env1ronmental consideration to be taken into account for the
ﬂ‘s1t1ng of a uranlum concentratlon mlll should 1nclude the follo"nnD

'l:' Lonﬂ term control of the talllngs are needed. Coverlng and
.veoetatlno seem.to provide a good measure of control. §/

2, Direction of the prevalllng wind.  Wind blowing across an
. abaadoned tailing pile will increase the background-radiation
for a distance of 1/2 mile down Wlnd._Z/

e e w"‘3. The talllngs should not be used for constructlon purposes
e i such as fill for building or sand for mortar.

4. a Liquid effluents must be controlled. The report by Beverly

" states that the radiocactivity released can be substantially
reduced by recirculation of the tailing pond liquid and the
liguids can be decontaminated by a barium chloride or barium
carbonate circuit. Figure 2, taken from Sceva 5/ report

shows that a mill located in Lake County could theoretically
not need to have a discharge into a stream or into an under-
ground water supply. This is so because, in Lake County, annual
evaporafion exceeds annual perci plta ion.

T T o ey
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Buverlyb,ﬁ.‘ g hnique 31"Pbual m TgOdS are . e@uiféu for Iranium®
‘Ml‘l We bte, Mlnlng nylaeerlng, June, lyta, pf 52 - :

i

‘ﬂéf' arlo, Jo»epn A.,aLd Charles L. Shortta Uranlum Cnapte*, Minernl

‘ _acts nnd Problems, U, S Bureau of Mlne , Eulletln OSO, 1970,‘p.h 313

=
-t
3

h-QFbaeraT Ruala 1cn Reacdrcb Coun01l Staff Culdaacn for the. Control % AR
of Radlatlon hazards 1n Uranlum Mlnlnb Report No. 8 (rev ), 1967, 60 pp.,vﬁm

~Rock; Ry L., Radlatlon—Vent*latlon Relationshlps 1n Slx Underground P
'Uranlum Mlnes, U S Bureau of Mlnes Informatlon C;rcular 8413, 1909, 17 pp.~

Sceva, Jack E., Water Quallty Con31derat10ns for e Metal Mlnlng S ;f*
‘Industry 'in the Pacific Northwest, EnV1ronmental Protectlon Aﬂency >
Report No. Reglon X~ 3, 1973, 69 pp. ' :
. 6. U. S Department of Health “ducatlon, and Welfare, Federal Water )
' Pollution Control Admlnlstratlon "Disposition and Control of Uranium -
Mill Tailings" Piles in the Colorado River Basin, Denver, Colo.,
U. 8. Department of Health, ‘Education and Welfare, lfarch,1966, 35 pp.

o Al Departmen of Health, Education and Welfare, Public Health
Services, and U. S. Atomic Energy Commission, Joint Project and
Report - "Evaluation of Radon - 222 Near Uranium Tailings Piles",
March, 1969, 29 pp.
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Oregon Environmental Quality Commission Changes Rules on Amax - For several

years the Oregon -Environmental- Quality Commission had .avoided reaching a
decision on approval of construction of the Amax aluminum plant at Warrenton.
At one time the Commission adopted a standard of an emission of 1 pound of
fluorine for each ton of aluminum produced. At a recent meeting, it suddenly
proposed a zero emission standard for the plant site and the nearby Young's

Bay estuary. 1If the standard of zero is adopted, Amax will have to abandon
the project.

Gold Miners Angered by State Rules Governing Placer Mining - Recreational gold
placer miners joined industrial gold miners in protests against Environmental
Quality Commission plans for enforcing rules passed in January 1972 governing
mining in wildernesses. These standards appear to be an administrative action
without basis of law. They are far more restrictive in their provisions in
regard to air, water, and noise controls than the standards being enforced
statewide. Most miners, both industrial and recreational, said that if the
wilderness rules are adopted, it will put them out of business, primarily
because of the permit' requirements and restrictive provisions.

Exxon Co. Explores for Uranium in South-Central Oregon - Exxon Co. has obtained
permission from the Federal Government to explore for uranium in the Fremont
National Forest im an area that surrounds a privately owned parcel of 240 acres
on which the State holds mineral rights. The State Land Board has agreed to
allow the company to explore the privately owned parcel for uranium. Environ-
mental impact statements will be required on both the Federal land and the
privately owned parcel should Exxon find uranium and decide to mine it.

Board Chairman Expresses Concern about Mined-Land Reclamation Law - At a
recent Governing Board Meeting of the Department of Geology and Mineral
Industries, the board chairman, R. W. deWeese, said "proper enforcement of
Oregon's Mined-Land Reclamation'Law is impossible with the income from the
current fee structure." He also stated that "until the State Legislature
indicates that it intends to do something, I will vote against changing the
fee structure." The Board Chairman has real and sufficient reasons to be
perturbed with the law. Enforcement is expected to be self-supporting through
the fees collected for filing and Yenewal of applications; however, because
of grandfather and other exemptive clauses in the Act, enforcement of the law
cannot be self-supporting. To date, the owners of 1,300 sites have been

; contacted. Under the present statute, not more than 100 of the total will

fall under the law, 300 have limited exemption, 600 have total exemption,
and 300 are inactive. The State Geologist will attempt to have the law aﬁgnded
[}
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October 24, 1974

Divieion of State Lands
Office of the Director
1445 State Street
Salem, ORegon 97310

Attn: MNr. Leonard G. Wilkerson
Minerals Leasing Specialist

Dear Nr. Wilkerson:

Your memorandum dealing with Exxon Company applications to lease
approximately 240 acres in Lake County for uranium exploretion is being
considered by this office and & full impect statement will be submitted.
<37 is pertinent to point out at this time that the Exxon Company is
required by Oregon State Statute ORS 517.750 et seq. to apply for end
cbtain a surface mining permit from the Department of Geology and
Mineral Industries prior to begimning ites mining development program.
Prom the description contained in Mr, Leon Sciba's. letter to the
Division of State lLands dated June 7, 1974, the development program
described es Phase II is considered to be 2 permit requiring activity.
The exploration progrem described as Phase I would probably be exempt
as provided by ORS 517.750 (11).

The permit requirements include the submission and approval of the
development and reclamation procedures and extend, not only to the lends
leased from the State of Oregon but would alsc include Mational Forest
Service lands. This latter requirement is detailed in the memorandum
agreement between the Nationail Forest Service and the State of Oregon,
Department of Geology and Mineral Industries, dated July 1, 1973, and
also the National Porest Service regulations 36 CFR Part 252,

Should the Division of State Lands lease the parcels described to the
Exxon Company, these requirements should be referenced.
Sincerely,

Standley L. Ausmus
Administrator
SLA/1b Mined Land Reclamation



October 24, 1974

Mr. Leon L. Sciba

The Exxon Compeny
Hinerals - Exploration
Ps Of Box 120

Denver, Colorado 80201

Ret Applications for State leases, lakeview
Project 3614, Lake County, Oregon

Dear Mr. Sciba:

The applications to lease all minemla'emept coal, o0il, gas and sulphur
on behalf of the Exxon Corporation on lands in Lakeview County, Oregon,
described as:

2 8 8 Range 18 EHast

Section 1: SWisei, lsm

Section 12: Niwwi,

has been referred to this office from the Oregon Diviséon of State Lands
for impact evaluation and comment. We are preparing a full response to
the Division of State Lands but I would like to take thie opportunity
to advise you of the requirements of the Oregon State Surface Mining

Reclamation Statute (JRS 517.750 et seq., & copy of which is enclosed for
your purposes.

In reviewing your letter to Mr. Wilkerson, dated June 7, 1974, it would
appear that Phase I of your proposed mining exploration program would

be exempt from the requirements of the Oregon Surface Mining .

(ors 517.750 (11)) Phase II and Phase III, however, would require an
approved application for a surface mining permit and the submission of

a development and reclamation plan approved by this Department. I am
certain that Exxon's established policy and practice and the restoration
procedures and landscape architect's plans would 1y meet Statutory
requirements for the reclamation of surface A lands in

It would be necessary to include a reclamation plan for Phase II if this
expanded pre-development program exceeds the area limitetions imposed by
ORS 517.750 (11) as it would appear to do. You should be further advised



Mr. Leon L. Sciba

page 2
October 24, 1974

that such applications, pérmits and reclamation plens extend to

National FPorest lands as well as the State leased’ 1anns, inasmuch as the
mineral uxploration and development are for locatable minersls. This
provision is detailed in the memorandum of agreement between the National
Porest Service and the State of Oregon dated July 1, 1973, and in the
National Forest Service regulations 36 CFR Part 252.

Please feel free to contact me should you have any questions or comments
regarding permit applications and reclamation plan development as required
by the enclosed Statute.

Sincerely,

tandley L. Ausmus
: Administrator
SLA/1b Mined ILand Reclamation
encl.
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OFFICE OF THE DIRECTOR vl il i O eyt

D s k.

1445 STATE STREET ®  SALEM, OREGON & 97310 ®  Phone 378-3805
October 3, 1974

OREGON STATE
LAND BOARD

TOM McCALL
Governor

Agency Addressed

CLAY MYERS
Secretary of State

JAMES A. REDDEN Gentlemen:

State Treasurer

The Division has received an application to lease approximately
WILLIAM S. COX 240 acres in Lake County for uranium exploration. The Exxon

et Company has obtained mineral rights on adjacent Federal lands and
proposes to exercise the same level of environmental protection
as is required by Federal authorities. The attached letter details
some of the planned control points.

The proposal to prepare a full scale Environmental Impact Statement

if mining is contemplated is somewhat contradictory because if

impacts are too high, the mining, which justified the exploration
expense, cannot be allowed. Prior to the State Land Board's
consideration of a state lease, we wish to obtain whatever examination
of this proposal you feel is warranted for the state-owned mineral
rights and your comments concerning the advisability of leasing the
parcels described in the attached letter. Please consider all

1mgacts through and including full development as an open pit uranium
mine.

e

We appreciate your cooperation. Please call us if you have any
questions concerning this matter.

Sincerely yours,

‘Z&owevé/ 4 WA[@VA»\

Leonard G. Wilkerson
Minerals Leasing Specialist

LGW/dr
Enclosure
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EXZON COMPANY, USA pl6l 07 100
POS% OFFICE BOX 120 . DENVER, CO’LORA-DO'502.01 ! G-’_i ,\‘!30:3}'“ " E@Eﬂ VE

. June 7, 1974 DIWSION gﬁl S;Q;% 74 @

MINERAL S DEPARTMENT
EXPLORATION

Re: Application for State Leases
Lakeview Project No. 3614
Lake County, Oregon

Mr. Leonard G. Wilkerson
Mineral Leasing Specialist
DIVISION OF STATE LANDS
Office of the Director
1445 state Street

Salem, Oregon 97310

Dear Mr. Wilkerson:

Mr. W. M. Bateman recently made application to lease all minerals
except coal, oil, gas and sulphur on behalf of Exxon Corporation, on the
following lands:

Township 38 South, Range 18 East
Section 1: SW4SEY%, SkSwWk
Section 12: N%NW%, NW4NEX

A reply to your letter to Mr. Bateman dated May 1, 1974, may be best
served by explaining some of Exxon's operating procedures for its exploration
programs. These procedures have been in effect for many years and are adhered
to whether the program is being conducted on Federal, State or Private ownerships.

It should be pointed out that the Lakeview area, in which the application
for lease is being made is within the Fremont National Forest and Exxon will
enter into a signed, cooperative agreement with the United Sta;gs_ﬁgxgs;_gggz&gg
detalllng 1ts operating procedures, prior to beginning its exploration program. ———77

&J‘V‘-
All Jand in which Exxon has an interest will be accorded the same environmental *“‘L:
protection. Lewsed Lo
———

4

The Proposed uranium Exploration Program,will consist of portable drilling
rigs, attending 4-wheel drive vehicles such as water trucks, pick-up trucks,
Broncos and Blazers, each equipped with muffler spark arrestors, fire extinguishers,
pick-axe and shovels, and inspected by a U.S.F.S. Ranger before operations begin.
Portable slush pits will be used and the drilling mud will be recycled. Care will
be taken to avoid contaminating the water shed and polluting the streams.

Exxon's drilling contracts require the drillsites to be kept free of all trash,

with a proviso tha i ly with the signed agreement could resulf
in a witholding of 10% of the total cost.




Mr. Leonard G. Wilkerson
June; 7, 1974
page 2 of 3

Drillsites are deliberately selected along existif _ d trails
to avoid new road construction. Bulldozers are used for removing slash,
landslides, fill-in of eroded areas in the road bed and the removal of
boulders. The bulldozer operator is instructed not to disturb native grasses
or the top soil unless absolutely necessary. Should this become necessary, the
disturbed area is reseeded with a native grass'EIEEE?E‘TEEBMMEﬂHEH*and supervised

by the U.S.F.S. at EXXON expense.
LN .

Exxon is proud of the reputation that it has acquired by the conduct of
its mining exploration program. This fact may be further emphasized that,
statistically, e ird hole drilled can be attributed to envi ent.
protection. Drill hole locations are deliberately selected along existing
roads and trails, which requires additional drilling to obtain sufficient
geological information that fewer holes, ideally located, could provide.

This operating procedure also requires greater hole depths, in most instances,
since drilling will occur at higher elevations than would normally be required
because most roads and trails are constructed along ridge lines.

An Exxon Geologist supervises each project. These gentlemen insure
the protection of Exxon's written or verbal agreements with the surface
ownerships. Every surface owner is contacted by an Exxon employee prior to
entry to explain Exxon's operations, with instructions to contact the proper
representative immediately if any of the commitments are violated.

A distinction should be made between Exxon's mining exploration program ;
and its mining development program.

The exploration program is designed to test, with drilling, geological
concepts that have been developed from exhaustive field studies which include
lithological and mineralization studies, geochemical analysis of rock-chip
samples, ground and/or air borne radiometric, magnetometer, gravity, and
induced polarization surveys.

Should an ore deposit be discovered, the exploration program is

expanded to _det ine the size and extent of the deposit and to evaluate
the economic feasibility of mining the ores. This process considers three
factors:

4

1) Per Cent of ore grade of the deposit.
2) Depth of the deposit.
3) Areal size of the deposit.

‘L$C' * This expanded program requires the random spacing of drill holes
approximately to % mile apart. Phase 2 involves.a pre-development program,

that is designed to determine the actual tonnage or pounds of the deposit.
Drillsites are spaced from 100 feet to 600 feet apart.

of millsites, smelters, road construction, etc. Prior to the mining operation,

//,//%xxon makes an Environmental Impact Study which it submits to_the Envi enta
R ey T

#ﬂ,'ﬁ gh5§§_§_i§_;hg_gg£22;_g££;nq operation which involves the construction




Mr. Leonard G. Wilderson
June, 7, 1974

Page€3 of 3

Protection Agency for its approval. This study observes all environmental regulations
established by Federal State and local agencies as well as its own regulations
£hat,"in some instances, exceed those of the regulatory bodies. The study 1ncludes
the restoration procedures and the landscage architect's plans that are to Pyl —"
1mp1éE§§§§§ when ET?T?? operations cease. Industry odds of discovering a viable

ore deposit approximate 100 to 1 and the average time from establishing a land
position, to exploring, to making a discovery, to mining an area is approximately
seven years.

Exxon's interest in the Lakeview area is of an exploratory nature only and
. . - p— e Fops e . e m—
in no circumstance is an ore alscoverz iMplied NOr 1s any mining operation
intended. The Lakeview area is in a geological environment that is conducive

to a potential ore deposit.

Exxon is a major Company excelling in the exploration, production, and
marketing of fossil and mineral resources with a Company policy that simultaneously
protects the environment and diligently pursues a sound geological and responsible
economical exploration program that could lead to the development of commercially
acceptable natural resource deposits.

I hope that this letter has answered your questions satisfactorily. We, at
Exxon, genuinely feel a strong obligation to be an excellent corporation as well
as private citizens and we welcome the opportunity to display our intentions
wherever we conduct our business.

Very truly yours,
. /j\
Leon L. Sciba

LLS/1d

cc: L. J. Burkett



MEMO DATE: June 24, 1986
ET0: Don H.
FROM: John B,

SUBJECT: Conversations with Jerry Gray

1) The material on Oregon uranium mines and EPA radon rules which
Jerry forwarded to you, requires some explanation. Basically, his comments
to inquiries from DEQ were relating to mining potential, to him it was a
routine question of a mining nature. The manner is which his statements are
presented and their context in the material which he provided to you is
misleading. He forwarded the material to you so that the agency would be aware
and could handle it in its regulatory scheme as it saw fit. Jerry“g\understand%ng”

_of how he must separate regulatory issues from assessment issues, the pile
of paper that was ultimately forwarded to him took his assessment Eomments
out of context and presented them in an inaccurate fashion. I suspect the
Hoffman statements are also inaccurately reconstructed.

2) There may be a need for the agency to have a coordinated release of the
COMA study in early August. Mining companies will pickup the reports here in
response to the press re]ease./ Farmers who work land and own surface rights
but do not own mineral rights in the Bend area may not be able to get the report
in a timely fashion. Accordingly, they could be victimized by mining company
people who begin staking claims on their surface land for the mineral rights.

. To avoid this, Jerry recommends a release in the Portland office like we normally
have but a concurrent release 1in the Bend area which will get information to the
farmers in timely and equitable fashion. I indicated to him that the Splitfﬁ’//

¢state aspect of this particular study poses unique problems and that you and I
would work out the best way to handle them. Nobody is anxious to manage a
report release in the Bend area, but on the other hand this particular situation
warrants some sort of unique treatment.

JDB:ab /
cc: Jderry G
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AND MINERAL INDUSTRIES L3~ g
BAKER FIELD OFFICE DEPT 4 e
2033 FIRST STREET . e GE’O.[.OG]

BAKER, OREGON 97814

June 30, 1978

Mr. Don Hull

State Dept. of Geology & Mineral Industries
1069 State Office Bldg.

Portland, Oregon

Dear Don:

There is a uranium claim staking boom going on in the McDermitt area.
I was there June 14-15,

It talked with Brian Broskey of Cordex, Tak Matsumoto, an associate of
Locke Jacobs and Martin Alexander of Alexander Enterprises, Inc. Companies
and individuals who have located claims in Oregon include Cordex Exploration
Company, 573 East Second Street, Reno, Nevada; Alexander Enterprises, 452
Center Street, Sublimity, Oregon 97385; and Locke Jacobs, Box 10386, Reno,
Nevada, 89510. Martin Alexander told me that Western Nuclear recently leased
about 6,000 acres of the land they hold. He also said that St. Joe Minerals
has a crew staking claims in the area and were using a helicopter. The McDermitt
motel owner told me that a Continental 0il Company crew was’doing somthing'in
the area. A helicopter and backup truck belonging to Hosking Fxploration Heli-
copters, Salt Lake City were parked at the airport. Another helicopter was
parked at the motel across the street.

The area of interest extends west and southwest from McDermitt including
the Bretz and Opalite mines, Disaster Peak and the eastern flank of Kings
River Valley. Most of this area lies within the McDermitt caldera.

On my way home I stoppediat the Malheur County Court House in Vale and
looked up the pertinent claim entries. Locke Jacobs and his associates had
filed at least 468 claims in Oregon. The associates names include George
Allen, Barry Bradshaw, Tak Matsumoto and Richard W. Forman. Their latest
entry was 4-28-48., Alexanders had filed 154 claims. Their latest entry was
on 5-8-78, John Livermore located claims for Cordex.

Cordex did some drilling in and near the old Bretz workings within the
last month or two., Locke Jacobs was drilling east of the Bretz with a new
Gardner-Denver rotary rig.

On the 15th on my way to the Steens Mountain area I drove by the Kings
River area which is about 35 miles west of Orovada. Chevron had several cats,



drill rigs and related equipment working in that é;ea._ They were working
near the base-of a thick rhyolitic flow. Their prospect area is several
miles long.

Sincerely,
HOWARD C. BROOKS
HCB/a
CC -~ JOhn Mn VJest, U.S.BuMu e Salem

cc = Dick Appling, Jr., U.S.B.M. = Spokane
cc - Jerry Gray, DOGAMI. - Albany
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INTRODUCTION

face radlometrlc method and the ;g@; ing areas of anomalous
rawmhnﬂhweﬂm%Jmm@@MWUMQWWmhﬁ@w%ofme
inherent depth limitations of this. type-of-explorationythe CeOPHYEICHL
Research and Development Branch of the Us S. Atomic Energy Commission
is developing supplementary geophysical and geochemical techniques.
This report describes the mobile geochemical laboratory we have placed
in operation and the geochemical procedures used in field studies.

Prior to the design and development of our mobile geochemical
field laboratory, consideration was given to other methods of handling
and testing field samplese Our choice of method was guided by the
following considerationss:

l. There sre same analyses which necessitate rapid determinaticn
because of natural instability such as pH and bicarbonate
analyses. Many variables are introduced during transit by
temperature changes and container effects. These could be
minimized with a mobile field laboratory.

2o An effective reconnaissance may depend on easily and quickiy
obtained analytical data to guide the day to day progress
and to maintain close coordination with rapid radiometric
surveys. Again, only a mobile field unit could provide this
information rapidlv and economically,



3¢ Better economics are obtained by less sample handling, and
better coordinated field applicgtions can be made from
analytical data obtained dlrectly on.the jobe

4o The design had to be sufficiently versatile to permit flex-
ibility for the research aspects of our program as well as
for the routine tests.

THE MOBILE GECCHEMICAL FIELD LABORATORY

A three-room, thirty foot house trailer was converted into a
highly versatile geochemical field laboratory. This was accomplished
by the relocation of one partition, installation of service benches,
the utilization and expansion of storage compartments and the addition
of special services and equipment.

As shown in Figure 1, four separate work areas are provided in
this design. Room 1 serves as the chemical preparations area where
digestions, fusions, filtrations or other treatments can be made prior
to final analysis. Room 2 houses analytical equipment such as the
automatic titrimeter, spectrophotometer, torsion balance, etc. This
room alsc provides the bulk of our storage for replacement glass ware,
hardware and instrument supplies.

Room 3 is reserved for office space with provision for drafting
and map displaye

Room L, which was the original shower stall, was converted to
a fluorlmeter room and serves as a dark room for black light studiese.

The trailer has been in service for more than a year and has
proven very satisfactory., Only minor additions such as the installa-~
tion of a fume hood. are planned in the near future.

Several work areas are worthy of a more detailed description
since they contribute vastly to the successful operation of this labe

oratory unit, Figures 1, 2, 3, L and 5 can be used to follow this
discussion.

4

The design had to provide safe storage during rough transit for
laboratory glassware and liquid chemicals. This was accomplished
largely by compartments for individual pieces., The storage wells
beneath the counter top and along the forward wall are typical
examples of these compartments. Five pound acid and solvent bottles
are stored in this area (Figure 2). Each bottle fits into a eircular
guide hole through a spacer approximately 7 inches above the bottom
of the welle As shown in Figure 2, the well covers are hinged and
fit flush to provide a major part of the L6 square feet of counter top
in the preparation rooma

b



Figure 1A
Geochemical Trailer

Figure 2
Preparation Room (Right Side)
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~ Another useful feature used throughout the design are the writing
boards which pull from beneath the counter top at convenient locationse

" “The drawer handles have been fabricated to serve as dowel holders.
Dowels are inserted through the handles and into inserts in the floor
and serve to lock the drawers during transit.

Of utmost importance to field geochemistry is an adequate source
of demineralized water. For this purpose the trailer is equipped with
a Barnstead Bantam Demineralizer, (Figure 3). Raw water is pumped
into the trailer with an electric pressure pump. This unit can be by=
passed if municipal water is available. The demineralizer intake
is a direct connection from the main line so as not to tie up the
water supply to the sink., Because of comparatively slow delivery from
the demineralizer, a five gallon storage bottle (J» Figure 1) was
installed to provide a more rapid delivery upon demands The transport
lines for the demineralized water are tygon tubing encased in metal
electrical conduit fastened to the ceilinge, An overflow line from the
storage bottle back to the sink was also installed. The demineralizer
(Figure 3) employs a mixed bed system of anion and cation exchange in
a replaceable cartridge. On top of the unit is a direct reading conduc-
tivity meter, calibrated in ohms per milliliter and parts per million,
to show when the cartridge is exhausted.

To provide a gas supply for the flame photometer a compartment
(R, Figure 1) was designed to hold | standard tanks of acetylene and
oxygen. This compartment was constructed with a reinforced, hinged top
and cabinet door end to facilitate replacement of these tanks with a
minimam of lifting. Retainer cleats on the floor to mateh the guide
holes in the cabinet cover secure the tanks during transit. An
exhaust hood (Figure li) was provided for the flame photometer to pre-
vent heat damage to the ceilinge.

The spectrophotometer and automatic titrator were secured by
straps attached to the cabinet topse.

Some of the original trailer equipment was retained and used with-
out alteration. This included the cooking stove, which is used as a
hot plate and drying pven, the refrigerator and an oil burning heater,
DESCRIPTION OF EQUIPMENT

Geochemical Field Laboratory

The field laboratory is equipped with the usual items pertinent
to the digestion of rocks, soils and vegetation prior to analysis. The
removal of colloidal clays and silica from natural water and soil
leaches is accomplished by using Mandler Bacteriological Filter Candles,
size number 3, with porosities of L, 7, 9 and 12 depending on the

G
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Figure 3
Preparation Room (Left Side)

Figure &
Instrument Room (Left Front)
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particle size of the material, Figure 6/'shows the filtering rack
with the solution to be filtered on the top shelf. An sutomatic

decantation syphon which is started with a pressure bulb transfers
the solution inte the Mandler filter tubes. The filtrate is caught
in the 500 ml side arm suction flasks, the vacuum being provided by
a Wegner Vacuum Pump (Figure 2). An Eberback variaple speed labora~
tory shaker provides the agitation necessary for soil leaching.

The Phosphor fusion burner, (Figure 7), consists of a ring burner
above which is a motor driven dish-mounting plate. The dishes are
supported by fused quartz rods, Lmm in diameter. A detailed descrip-
tion of this equipment can be found in Trace Elements Investigation
Report 578 (Machine for Preparing Phosphors for the Fluorimetric
Determination of Uranium, by R E, Stevenson, Wo He. Wood, Ks G. Goetz,
and C. A, Horr of the United States Geological Survey)e.

In addition, several standard analytical instruments such as a
‘Beckman Model B Spectrophotometer, a Beckman Model K automatic titri=-
meter and a Jarrell Ash Model JA=2600 Fluorimeter are included as
permanent features of the mobile geochemical laboratory.

A11 electrical power is supplied by an external 5 KW generator
which is transported in the tow trucke

Grinding Unit

The necessity of a mechanized sample preparation unit became
evident during early field operations in order to keep pace with the
output of chemical analyses. To house preparation equipment the
original stake-bed tow truck was replaced by a 1% ton truck with a van
body. The front section of the van body was designed for storage and
includes a 350 gallon water tank with cupboards built in above the tanke
A vertical pulverizer and chipmunk jaw crusher are mounted on a work
bench with their respective motors mounted underneath as shown in Figure
8s An exhaust fan mounted in the wall back of the pulverizer removes
most of the dust during operation. The grinding units are cleaned with
compressed air furnished from a compressor mounted under the opposite
work bench, 4

The rear floor area of the van is kept clear to transport the
5 KW power generator. The generator is hoisted into the truck by means
of a swing=out hoist located in the right rear corner of the vane

Carborne Secintillator

The scintillator is mounted in a standard 4 wheel drive Willys
Jeep station wagon. (Figure 9)e The instrument was manufactured by
Sherwin Instrument Company and reads 120 cepeSe from a microroentgen
source per minute. The seven inch plastic crystal is shock mounted on

wlle
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Figure 5
Instrument Room (Left Rear)

Figure 6
Soil Leach Apparatus
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Figure 7
Phosphor Fusion Burner
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Figure 8

Grind

ing Unit
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the roof and is protected by an aluminumticusinge. The counter is
shock mounted inside the Jeep in view of the driver., An Esterline
Angus recorder is Shock mounted in front of the counter and is also
visible from the-driverts seat (Figure 10)s A second rate meter
gimilar to the one in the counter is mounted on the dash in direct
view of the driver. The Esterline Angus recorder is synchronized
with the Jeep to operate at a rate of 3 inches per mile. This equip=
ment can be operated conveniently by one mane

Soil Sampler

The soil sampling drill is mounted on a Willys Jeep pickup trucke.
(Figure 11)s The truck was loaded with 1000 pounds of concrete to offe
set the thrust of the hydraulic piston which drives the sampling drill
into the ground., The soll sampler was constructed and installed by
a local machinist (who is also the patentee)s The drill bit designed
by AEC recovers a 30 inch soil samples 3/ inch in diameter, provided
‘this maximum depth is available. The soil sampler has been found te
be very efficient. Drills and drill stems with sbtandard fittings have
been provided which will recover soil samples at any depth up to 12
feet if desired from a deep soil region. The portion of the core
sample collected or analyses is selected by inspection through a long
open slot in the drill,

SOIL SAMPLE PREPARATION PROCEDURES

Drying Procedure

Soil samples with average moisture content are air dried over-
night at room temperature. Samples with high moisture content are
placed under a bank of infra-red lamps to hasten removal of excess
moisture. When the sample no longer has a muddy consistency, the
heat is removed to avoid baking the soiles The dried samples are
passed through a 2mm soil sieve to remove rocks, twigs and other
debris. The sieved portion is then rolled on a rubber rolling mat
until thoroughly mixed, (usually fifty rolls are sufficient),

Water Leach Procedure

Twenty grams of soil and LOO ml of demineralized water are added
to a 500 ml Erlenmeyer flask, stoppered tightly and placed in the
carrier of a mechanical shakers

After one hour of agitation the flask is removed and placed on
the top shelf of the filter rack (Figure 6) where the dense portion is
allowed to settle. This usually requires 15 minutess A glass siphon,
extending from about 1/l inch above the settled solids to 1/l inch
above the filter candle, is used to transfer the leach solution to the

allim
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Figure 9
Scintillator Equipped Vehicle

Figure 10
Scintillator Vehicle, Interior View
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Figure 11
Soil Sampling Vehicle
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/
bacteriological filters, With proper adjustment the level of the
solition in the filter will reach equilibrium before it overflows
and will maintein an automatic feed during operation., Intermittent
suction is applied to the filter flasks to maintain a contimous
flow without plugging the filter and degassing of the filtrate,

The filtrate is transferred to a pint polyethylene bottle and
set aside for future analyses.

Acid Leach or Fusion Procedure

Between 5 and 10 g of the sieved sample are pulverized to pass
a 100 mesh sieve. After thoroughly mixing on a rolling cloth, the
sample is ready for acid leaching or fusion andlysis. These analyses
utilize standard techniques.

Rock samples are handled similarly to soil samples except for
crushing and pulverizing prior to sieving.

WATER SAMPLE PROCEDURE

Collection Procedure

Duplicate water samples are collected in pint pelyethyene bottles
having bakelite caps with polyseal liners. This type of cap provides
an air tight seal which helps preserve the original gaseous content of
the water. The samples are allowed to settle and any foreign material
is separated by filtration through a bacteriological filter,

General Tests Procedures

The conductivity of the filtrate is first determined in order to
get an approximate value of the dissolved solids in the sample. A 50
ml sample of the water is pipetted out for pH, CO§ and HCO§ determinae
tions. Another sample (100 ml) is treated with NaHSO and passed
through a small anion exchange column to separate the uranium as the
bisulfate complex (see analytical procedures).

Just what constitutes proper treatment from the time of collection
of the sample until the uranium analysis can be run is still under
investigation. If sediment is present in the original sample, acidifi=
cation can contaminate the sample by leaching elements from the
foreign material and also would destroy the carbonate content of the
sample which is largely responsible for the solubility of uranium in
normal waters. Thus, we prefer a means of filtration when collecting
the sample to preserve its true identity. Our mobile geochemical field
laboratory definitely helps to minimize any changes which normally
occur during transit to a central laboratory for analysis., This is
especially important in helping to control the variaples being considered
in our research programe.

=17=



DESCRIPTION’OF ANALYTICAL/PRDCEDUFES

" The following analytical procedures have been used in the geo=
chemical field laboratory during past field operations. Standard
procedures are used where applicable with minor changes to fit
existing field laboratory equipment,

Uranium in Waters

1. Cover end of 24", 8mm glass tube with " x 3" piece of 80 mesh
nylon and slip into a 1 inch length of 3/8 inch ID tygon tubing.

(Figure 12).

2, Fill tube with approximately 1 go-treated Amberlite IRA=L0O0,
Prepare resin by washing in filter paper fumnel with 100 ml, N/l,
NaOH about 8-10 times, rinsing with distilled water until neutral and

dry overnight at room temperature.

3 Plug top of tube with ball of 80 mesh nylon,

e Attach tube with resin to apparatus (Figure 12) pour a few
ml of distilled water in funnel, enough to wet resin. Put clamp on
bottom rubber connection after resin is wet. Keep enough water in
funnel to replace the trapped air., Get all air out of upper part of
system by tapping with stirring rod, Open stopcock on separatory
funnel long enough to get level of distilled water to top of constriec-
tion of fumnel,

5. Filter sample to be tested if turbid.

6o Put 100 ml sample in 100 ml volumetric flash and add aproxie
mately 1 go (small scoop) of Sodium Bisulfate. Shake until dissclved,

Te Pour into funnel and oper stopgock--adjust flow to approximately
1 drop per second., Time the percolation from start to finish, Percola-
tion time for 100 ml should not be less than 10 minutes.

8o Take tube eontaining resin out of system and dry under infra-red
lamp until all water is evaporated--resin turns dark brown (approximately
30 minutes)o

Notes If suction is available, dry with suction under infra-red lamp
for 15 minutes,

9. Take end plugs out of tube and pour into clean platinum or
gold dish carefully, avoiding spillage.



; Separatoryvfunnel

e

Water sample

e Rubber tubing

Nylon wad

Ion exchange resin o Glass tubing

Nylon screen

Tyzon tubing

B

FICURE 12

APPARATUS FOR EXTRACTION OF URANIUM FROM WATER
(DETAIL)
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10. Heat resin in platinum dish skﬁwly. Place wire screen and
thin, asbestos pad over burner and heat with low flame until resin

turns black. Fsise heat gradually until resin ignites. Allow to
burn slowlye . - .

Note: This step may be done on rotary type burner. (Figure 7).

1le Take wire screen and asbestos off burner and turn back to
low flame, Put dish and resin on triangle over burner and heat until
carbon film is burned off,

12 Put dish and resin in muffle at dull red heat and allow to
ash until only a few particles of ash remain in dish, or increase
burner flame until resin is ashed. Remove from heat and zllow to cool,

13, Add 1.0 to 2.5 grams flux (amount depends upon size dishes
used and amount of uranium in sample) to dish and heat slowly to fusion
" over Bunsen flame. Do not allow platimum dish to get hotter than a
dull red glow, Shake after fusion and hold at dull red glow. Agitate
for 1 mimutey, then cool and tap dish until phosphor falls out. Deter-
mine fluoresesnce with reflection type fluorimeter,

Note: See "Test for Uranium in Soils" for alternate procedure using
rotary type burner.

Flux:
Sodium Fluoridee~9 parts by weighte
Sodium Carbonate--li5.5 parts by weight.,
Potassium Carbonate--45.5 parts by weighte
Grind and mix intimately.

Uranium in Soils

lo Pulverize sample to pass 100 mesh sieve.

2, Place 1 gram of soil sample into a 15 x 150mm. culture tube,
graduated at 5 ml ardd 10 ml.

3. Heat tube and contents to destroy organic matter, cool and
place a glass gtirring rod in each tube.

he Add 1=3 HNOq to the 5 ml mark, mix acid and soil thoroughly
by means of the stirFing rod. Place tube in a water bath for 25
minutes, stir frequently.

S Add hot distilled water to the 10 ml mark, mix well, place
tube in water bath for 5 minutes, stirring at least twice during the
5 minutes, Remove from bath and place in a tube rack, with a fine

=20



jet of cool distilled water rinse the stirring rod, while removing
it from the tube (care must be exercised at this point so that the
level of the solution does not exceed the 10 ml mark). When the
temperature of-the tube has reached room temperature, adjust the
volume to 10 ml with demineralized water,

6o Stopper the tube with a rubber stopper and shake tube and
contents until they are thoroughly mixed, replace tube in rack
and allow the contents to settle for 5 minutes.

To Filter contents of tube through a dry Whatman #L41 Filter
paper, catching the filtrate in a dry 15 x m culture tube.

8¢ Weight 9,5 grams aluminum nitrate and transfer it into a
clean dry 60 ml separatory funnel. (Be sure stopcock on the funnel
is closed),

9. Pipette exactly 5 ml of filtrate into the funnel, warm
contents by placing funnel in a beaker of boiling distilled water and
effect solution by repeated shaking., When solution is complete, cool
the sample to room temperature.

10, Pipette exactly 10 ml of ethyl acetate into the cool
separatory funnel, stopper tightly and shake vigorously for 2 minutes.
Place funnel in a funnel rack for 5 minutes, carefully draw off the
bottom laver until the top layer is just about to start flowing into
the stopeock of the funnel, (Do not lose any of the top layer, but
be sure that the bottom layer is completely removed.) The top layer
contains the uranium, so great care should be taken at this point,

11l. Fold a Whatman #40 -~ 5,5 ¢m paper and hold it in the top
of a clean, dry 25 ml mixing cylinder. Carefully pour the ethyl
acetate into the paper by inverting the separatory funnel and pouring
the ethyl acetate out cof the top of the separatory fumnel. As soon
as the ethyl acetate has passed through the paper, stopper the
cylinder with a ground glass stopper.

12, Place a clean gold or platinum dish in a shallow pan and
add water to the pan so that the bottom is covered and half the dish
is immersed in water. (This is to keep the dish from getting too
hot when the acetate is ignited.) Clean and thoroughly dry a 2 ml
pipette. Pipette 2 ml of the filtered ethyl acetate into the gold
or platinmum dish and ignite.

Notes Procedure if no phosphor burner is available. (Steps 13, 1k
and 15,) Steps 16, 17 and 18 are to be used in place of
13, 14 and 15 if a phosphor burner is used.
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13, After the acetate has been ignited, place the dish on a
gteam bath and evaporate any residue, to dryness. Then carefully
heat the dish over a Meeker or Fisher burner, until the fumes of
nitric acid residue stop being evolveds, - Then heat to a dull redness
to burn off any organic matter. Cool and add 2 g of the NaF, KpCO3,
NapCO3 fluxe ~

1, Fuse the flux in the oxidizing flame of the burner with
swirling to pieck up the uranium. Remove the flame and pick up the
solidifying flux on the sides of the dish, Immediately contimue
heating. Keep flux molten at a very light pink stage for one minute.
Cool on an aluminum plateeo

15, Knock the wafer from the dish and read the fluorescence on
a suitable instrument or any visual comparison with standards under
ultraviolet light.

Procedure if phosphor burner is used:

16, After the acetate has been ignited, place the dish on a
steam bath and evaporate any residue to dryness, cool, then place the
dish in the phosphor burner, add 2 gram flux. Be certain the dishes
are level in the holders.

17. Light the burner, start the dish holder in motion, adjust
the flame so that the flux is about three-fourths molten, (2 to 3
minutes), tilt the burner, by raising the handle (Figure 7) until it
comes to rest against the stope Continue heating until flux is
completely molten and two minutes longer. Return burner to original
position, stop motion, level dishes. Place in motion for ancther
mimute, extinguish the flame and allow motion to continue until flux
solidifies, cool,

18 Remove the wafer from the dish by inverting the dish and
tapping it gently on the bottom. Anneal the wafer on a hot plate at

approximately 759 C for L5 mimitese Place in a dessicator to cool.

Read the fluorescence on a suitable instrument.
4

Reagents

Nitric Acid 1=-3
Aluminum Nitrate C.P. grade
Ethyl Acetate

Flux

Same as for uranium in water test.
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Determination of Calecium and Magnesium in Water and Soil Ieach
Solutions

Combined Caleium and Magnesium 7

“'Test Procedure

Pipet 50 ml of the water sample into a 250 ml flask., Add 1 ml
of the buffer solution and mix by swirling., Add four drops of the
indicator, Titrate with the standard sodium versenate solution.

At the endpoint, the solution should be clear and should change from
wine=red to pure blue with no reddish tinge remaining. In daylight
the coler beyond the endpoint is sky blue, but under a tungsten
filament Jamp it is almost colorless,

If titration takes over 20 ml of Na, Vers. use 25 ml sample and
make up to 50 ml,

Reagents

lo Buffer solution. Mix 67,5 g of ammonium chloride with 750 ml
of concentrated ammonium hydroxide and dilute to about 1 liter,

2o Indigator. Mix 005 g of analytical reagent grade Eriochrome
black T (F2hl) with Lo5 g of hydroxylamine hydrochloride; dissolve
5 g of this mixture in 100 ml of alcchol, methyl, Dissolve in diethan-
olamine or triethanolamine., No other salts or solvents.

3. Standard calcium chloride solution., Dissolve 1,000 g of pure
calcium carbonate in a little dilute hydrochloric acid. Dilute to
exactly 1 liter and store in a glass stoppered bottle; 1 ml of this
solution is equivalent to 1,000 mg of calcium carbonate.

o Standard sodium versenate solution. Dissolve L.00 g of
analytical reagent.grade disodium dihydrogen versenate and 0.5 g of
magnesium chloride, MgClpe6 Ho0 in 750 ml of water., Pipette out
25,0 ml of standard solution of calecium chloride, add about 1,0 ml of
buffer solution and four drops of the indicator. Titrate with the
standard sodium versenate solution according to the procedure described
in the following section. The sodium versenate solution prepared as
indicated should be gquivalent to more than 1,0 mg of calcium carbonate
per milliliter. Using the volume required for the titration and the
total volume of the standard solution, calculate the volume to which the
solution must be diluted to make equivalent to 1.0 mg of calcium carbon-
ate per milliliter. Make required silution, mix and restandardize.

Determination of Calcium

Test Procedure

Measure 50 ml of the sample and transfer to a casserole. Add 2 ml
of 1.0 N sodium hydroxide to the sample and stir. Add 0,20 g of calcium
indicator and stir (a calibrated dipper is sufficiently accurate for
this purpose). If calcium is present, the sample will turn salmon-pink.



Add titrating solution slowly from the burette with contimued
stirring. When approaching the endpoint, the sample begins to show
a purple tinge. The endpoint is a final change to orchid-purple,
Once-the endpoint ds reached, additional titrating solution will not
produce any further color change. The endpoint should always be
checked by adding an additional drop of titrating solution and
observing whether any further color change cccurse.

If the color fades due to interfering substances, pipette new

sample and add 2=l drops of hardness sulfide solution before adding
the indicator,

Reagents
lo Sodium hydroxide-«le0 N solutione

2o Versene titrating solution. The same as for the total cal-
cium and magnesium teste

3o fMalcium indicator. Mix well 0,20 g ammonium purpurate with
100 g of C.B sodium chloride. Grind the mixture to 40=50 mesh.

Lo Sulfide Solution. Dissolve 10 gram NaOH in 100 ml of water,
Dissolve 5 gram Na,S in 100 ml of water. Cool the two solutions, mix
together and dilute to 1 liter,

Calculations

Titrate against 25 ml of standard CaCly solution containing
Ca** equivalent to 1,000 mg of CaCOy per ml,

25,0 ml of Ca012
ET“N&Q versenate

= mg of CaCOy equivalent to 1 ml Nay Versenate

Mg of CaCOy equivalent to 1 ml Na ver, x 1000 = Factor for Nay Ver.
Eq, W&, of CaCOg (50) x 50

Ml of versenate x fdctor = Me/1 Total Calcium and Magnesium when 50 ml
sample is used.

Me /1 Calcium + Magnesium = Me/1 Calcium = Me/1 Magnesium,

Me/1 Calcium x 20 = Ppm Calcium,

Me/1 Magnesium x 12,z = Ppm Magnesium,

Sodium arnd Potassium

. Sodium and Potassium are determined using a Beckman B, Flame~
photometer, Two series of standards are prepared, a strong series
containing 5, by 3, 2, 1 me/l and a weak series containing 1, 0.8,

2



°6 Osliy 062 me/l of sodium and potassium chloride. These standards
are used to prepare a curve from which jhe percent transmittance of
the unknown is eonverted to me/1 sodium or potassiume.

AJ

pH=Carbonate-Bicarbonate

Carbonate, bicarbonate, pH are determined using the Beckman Model
K Titrimeter., An aliquot of sample containing not more than 1,0
milliquivalent of carbonate plus bicarbonate is takens In the
majority of cases, a 50 ml sample will suffice. The procedure is
similar to the APHA method (1) except indicaters are not used. If
chloride is to be determined the aliquot from this series can be used,

Chlorides

Chlorides are determined by the standard Mohr method(2).
Carbonates

Alakli carbonates are determined by Gravimetric loss of Carbon (3)
Dioxide. Rapid evaluation of alkali carbonates in soils by this
method requires a minimum of equipment and time but will produce an

accuracy of * 5%,

Lead=Copper=7Zinc

The procedures given in the Geological Survey Circular 161 (L)
are used,

Total Iron in Water and ILeach Solution

The Bipyridine spectrophotometric method (5) for iron is used,
With this method the only interfering substance of much importance
in ordinary water seems to be 003 which 1s easily removed.

Phosphate in Water and Leach Solutions (6)

The amineo-naphthol sulfonic acid method for determination of
phosphate in water gnd leach solutions was chosen because of its
accuracy, speed and reproducibility. This and the iron determination
mentioned above indicate the advantage of a spectrophotometer.

CONCLUSIONS

The geochemical field laboratory and its auxlliary units have
operated successfully during field operations in the Southern Black
Hills and Mt, Spokane areas. The mobile laboratory is adaptable to
making analytical determinations using colorimetric, gravimetric and
titrimetric methods. The analytical procedures used are determined
by the problems encountered in a geochemical-geophysical recomnaissance

for uranium. It is_ qugseen.that ganchamiatrx g&x.hﬁwgﬁ.nnnsidenable

radlometrir anomalies are 1nconclusive‘ev1dence of‘mineralizationo
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Uranium

Uranium minerals vary in color from black or dark gray and brown and
yellow to greenish yellow or orange yellow. Field investigations throughout
the world have shown uranium in hearly every type of rock, and discovery of
uranium in places where ite presence was unsuspected has greatly increased
the likely areas to prospect.

Various uranium minerals have been found in the voleanic rocks of Oregon.
Much of the mineralization is thinly disseminated and to date has not proven
to be economic. Two deposits in the Lakeview area of Lake County in south-
central Oregon have a record of production extending over a period of years.

A large treatment plant was constructed and both underground and open pit
mining was conducted at the White King Mine. An open pit mine has also been
operated at the nearby Lucky Lass property. Occasionally uranium coatings
are found in geodes, their presence being detected by the fluorescenee of the
secondary uranium minerals., The first such occurrence was discovered in the
Mutton Mountains of Wasco County about 1947. Since that time other localities
have been found and a considerable amount of semiprecious gem material has
been sold containing this element.
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Uranium mine
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Preliminary core drill

|

By CHRIS MOORE, editor
Daily Argus Observer
McDERMITT—A public meeting
this week informed people of this
area of impending plans for the
proposed uranium mine west of
this small town and just inside
the Oregon line. About 80 people

from both sides of the Nevada-

Oregon state line attended to
hear Placer Amex, Inc. explain
what is involved in the project.

The company officials told the
group it has. completed a drilling
program of approximately 470
holes on the mineralized zone of
the Aurora urapium property in
Malheur County. This is some 10
_miles west of McDermitt. The
analysis of the drill results in-
dicate 15 million tons of an
average grade of a half of one

percent ore, equivalent to one

MALHEUR COUNTY!' Judge Ernie Seuell talks tfo a

pound of uranium oxide per ton.
Sandy Laird, manager of mines
for Placer Amex, said there are

till a lot of studies to be com:

pleted prior to Jearning whether
the operation could be
economically viable. Before the
go-ahead is given, the company

will have to complete a study of

the following factors:

1. Engineering and develop-
ment of a processing method to
recover the uranium from the ore
in salable form.

9. Marketing forecasts and a
sales commitment for the long
term delivery of the yellowcake
product. '

3. Environmental conditions
and the . acquisition of all
operating permits.

4, Preparation of a detailed

feasibility study which includes -

o SO e et amdtennty sarviCes.

all the factors necessary to
develop the property, including
economics.

Following the community
meeting, mine officials were to
meet with a number of agency
representatives regarding the
necessary permits which will
have to be acquired before the
company invests in a plant to
recover the uranium. Those
meetings were Wednesday and
today. 3

The community meeting was
Tuesday night. The importance
of siting was addressed by Jim
Smolic, metalurgist for Placer
Amex.

“Siting for a mill and the
tailings ponds are critical,” he
said. “Many places such as next
to a town, on a flood plain or a
river bank could make for
problems,”’ Smolic noted, but
said the uranium ore and the area
proposed for the mill and ponds
are some distance from any of
these. .

The Tuesday night meeting was
attended by members of the
Malheur County, Ore., county
court and some members of the
Humbolt, County, Nev. court and
county officials as well as in-
terested area residents. Few
questions were asked of the
company and later during a
coffee hour few concerns of those
people were revealed.

Concerns which did surface
involved possible influx of
residents and an increase  in
students in the school. As the city
straddles the state line and the
school is in Nevada, Oregon
students are tuitioned into the
school. Some residents objected
to a development which would
see all the mine’s taxable
development in Oregon while city
and school services costs would
be born by Nevada.

“Actually, we are the forgotten
corner,”’ commented George
Wilkerson, a rancher who has
holdings in the sourthern part of
Malheur County ard in Nevada.
«All Oregon and Malheur County
wants from us is our tax dollars;
then they ignore us.”




ing completed

SITE of the proposed uranium mine.

4

The mine development could
mean a large increase to the
valuation of that part of Malheur
County. However, it is likely that

the families providing the 100 to '

150 person labor force, will live in
the Nevada side of the state line.

Already the company has
prepared and submitted to the
Oregon State Department of
Energy a preoperational en-
vironmental program to monitor
the proposed site of the mill and
the tailings disposal area over the
next 12 months. The Tuesday
night session was to provide
community residents with a
review of the project status and
discuss the environmental data
acquisition program.

Yesterday and today a number
of Nevada and Oregon agency
representatives  will  visit
McDermitt to familiarize
themselves with the project area
and to discuss the proposed en-
vironmental data collection
program. Because of the project

location and siting conditions, it
is'important to get agency input
and approval of this data
acquisition program.

Smolic explains that the data
collection program will establish
baseline conditions prior to
project operation, estimate
impacts of - the proposed
operation, and determine ap-
propriate corrective actions after
operations commence.

He said “We are very serious
about selecting a site for the
uranium mine and tailings. We
are very concerned about the
environmental effects. We don’t
want to contribute to disruption
of the environment.”

Laird did express concern that
the biggest effect would be on the
area’s population. ‘“This mine
would be bigger than the
McDermitt (mercury) «Mine
which runs 4-5 days a week. We

‘would have more employees, run

long hours and more days.” He
. (Continued on page 6)




® Uranium

(Continued from page 1)
continued, “We want to attract as
many from the local labor force
as we can, but if it is necessary,
some will be brought in in ad-
dition to the engineering and
managerial staff.”

A brief questioning of local
citizens following the evening and
the next day revealed little
concern over. the uranium mine
except for p0851b1e straining of
local services in the tiny border
town. A service station attendant
said, “‘I’ll have to wait and see. It
isn’t built yet and they sure have
an awful lot of regulations to
meet.”’

Wilkerson who with his brother,
Fred grazes cattle on a BLM
allotment adjacent to the
proposed site, commented,
“We’ll work with them. But the
restrictions of the agencies on

developing compames are really
tnticch ?? &
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Jranium strike
in South End

Uranium has been discovered in
the Trout Creek Mountains in. the
extreme southeast corner of Harney
County. The deposit is part of an
extensive pocket of the radioactive
mineral discovered by exploratory
. drilling along the rim of a volcanic
caldera in Malheur and Humboldt
(Nevada) counties.

Anaconda  Corporation has
staked 320 claims in the Harney
County portion of the deposit, and
Bureau of Land Management
officials expect the company to file
mining plans soon with the Burns
district office.

“The ore, although low-grade, is
very close to th& surface,”
explained Ed Fivas, BLM Vale
district geologist. ‘‘So it's financial-
ly attractive. About one pound of
uranium could be extracted from a
ton of the ore.”

Anaconda, Chevron Resources,
Inc., and eight other compames
have staked over 5000 claims in
Malheur County and almost 400
claims in Harney County. They
expect the crater and surrounding
area (over 100,000 acres) to yield
about 15 million pounds of the
element. At $43-850 a pound, that’s
about $750,000,000 worth. It has

been estimated .that up to half of
the income will ultimately remain in
the county economies.

“The companies are planning to
hire as many local people as
possible,” Fivas said.

The uranium will be brought out
through an open pit mining
operation similar to the cinnabar
mine in McDermitt. Fivas says the

~area has already been heavily

impacted by cinnabar (mercury ore)
mines, but the mining companies
still plan to stockpile as much
overburden (topsoil) as possible.
Then they will fill and reseed the pit
with crested wheat. The proposed
excavation will temporarily remove
part of an existing BLM seeding, so
the companies . will reimburse
ranchers who have AUM allot-
ments in the seeding.

“The uranium is found in black
sedimentary rock,” Fivas said. It
was apparently deposited by
sedimentation from seven large
lakes that covered the area five
million years ago."

e o
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Uranium: tailings site designation

criticized by property cwners

The designation of the entire 258 acres
owned by Precision Pine in Lakeview as
a uranium mill tailings site by the federal
government may have a negative impact
on industrial growth, and local officials
are hurriedly attempting to change that
designation,

Representatives of the state and
federal energy departments, state
Health Division and federal consultants
were in Lakeview for a hearing last
Wednesday night, August 29, laying out a
program by which the government will
purchase and maintain the radioactive
portion of the tailings site to minimize
future health hazards. But property
owners and others with an eye to
industrial development in Lakevie
disagree with the definition of the site.

Under the so-called Uranium Tailings
Act of 1978, the United States Depart-
ment of Energy is cooperating with
several states in stabilizing and cleaning
up several hazardous sites in western
states. The uranium tailings pond site of
the Lakeview Mining Company, now
owned by Precision Pine, is one of those
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sites.

The program calls for the state to
purchase and maintain the site.

The hearing in Lakeview was one of a
series in which the definition of the site
and location of other sites will be
determined. Local property owners and
governmental representatives have until
September 14 to make comments to the
state on what should be included.

The main point of the local hearing, it
turned out, was that the definition of the
site at Precision Pine is claimed to be too
broad, taking in areas which the state
Health Division has declared to be free
from any radioactive contamination.

Part of the land involved is an area
zoned Industrial, and earmarked for
industrial development. But under the
provisions of the program, if the land
remains classified as part of the tailings
site, development could be halted or at
least slowed considerably.

Lakeview Mining Company was one of
many in the United States to process
uranium ore in the decades from 1942 to
1970. The local plant operated from 1958

PRECISION PINE

TAILINGS SITE--This map shows the various
components of the property now owned by
Precision Pine. All of the area enclosed by the

¥

site.

T 77

to 190, A\ftler processmg operations
ceasel and many mills shut down.
includihg that in Lakeview, tons of
uraniun mill tailings remained at the
inactive sites. The Lakeview tailings
were located on a four-acre parcel nearly
one-half mile west of the mill.

In 1966, the Colorado Department of
Health found that the mill tailings from
the Climax Mill, located south of the
Grand Junttion metropolitan area, had
been used exiensively in Grand Junetion
for the constryction of homes, schools
and other bulldings. The principal
hazard was in the form of radon gas.

This finding spukred the Oregon Healt
Division to investigate the conditions o
the Lakeview uranium mill site. Work
began here in 1972.

Radon is what is called a daughter of
uranium. Uranium tailings, as they give
off radioactivity, break down into
radium, which further breaks down into
radon, a gas. That gas can escape from
the site into the air. The hazard comes in
possible inhalation of radon, which can

(Continued on Page 4)
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line is currently classified as part of the tailings
Miil owners and others in Lakeview are
~entesting that definition.
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Tailings site con

(Continued from Page 1)

cause lung cancer,

Through several investigations, the
Health Division discovered no tailings
had been used in building sites in
Lakeview. It also participated in a clean-
up program with ARCO, which then
owned the property. Nearly all radio-
active material at the mill an
surrounding property was gathered and
placed at the old tailings pond, which was
then covered with 18-24 inches of earth,
and planted with wheat.

Then in 1978 Congress passed the
Uranium Mill Tailings Radiation Control
Act to stabilize, control and dispose of the
radioactive mill tailings at 22 sites in the
nation, including Lakeview’s.  These
sites are eligible for federal funding for
the clean-up and stabilization.

The 1979  Oregon  Legislature
authorized the state Department of
Energy to enter into agreements with the
federal department to implement the act
at the Lakeview site. The Lakeview
hearing was for the purpose of identify-
ing the boundaries of the site. All written
comments about the boundary identifica-
tion must be submitted to the Oregon
Department of Energy by September 14.
The department will then make a
recommendation to Governor Atiyeh,
which he will use in making a
recommendation to the U.S. Department
of Energy. -

In 1976, as part of the federal investiga-
tion of the tailings situation, the firm of

his comments

tested

Ford, Bacon and Davis surveyed the
Lakeview site. On the basis of that
survey, it recommended that all property -
owned by Precision Pine be included in
the boundaries, That designation drew
fire from Nat Stock, co-owster of
Precision Pine and his attorney Wally.
Ogdahl. 3

“That doesn’t have anything to do with
radiation levels,” Stock said, referring to
the definition of the site along property
ownership lines. He claimed that the Act
states that sites are defined as the area
where tailings are actually stored, plus
any area which is contaminated, but
Robert Overmyer of Ford, Bacon and
Davis said the wording is ambiguous.

Ogdahl said the designation of the 258
acres as the tailings site would impose an
economic hardship on the owners and on
the community as well.

Under the provisions of the Act, he
said, Precision Pine and any other
businesses on the site would have to sign
a waiver of liability concerning any
remedial action taken at the site. This
means, among other things, that if the
mill were shut down during the clean-up
operations, Precision Pine could not hold
the government liable for losses.

Ogdahl also pointed out that such
provisions might inhibit industrial
development on the site, one of two sites
where such development may occur in
Lakeview.

““We oppose the inclusion of the rest of
the site under any definition,” Ogdahl

said, pointing out that the Health

Division’s monitoring had revealed that
radiation levels there are no higher than
normal background levels elsewhere in
the Lakeview area.

‘Overmyer encouraged Ogdahl to make
in writing to the
Department of Energy before the
September 14 deadline.

Don Goddard and Michael Pollock of
the Oregon Department of Energy said
comments would be considered by them
in making a recommendation to
Governor Atiyeh. After Atiyeh makes his
recommendation to the federal
department, all eligible sites will be
designated in November.

Following that designation, the sites
will be classified by priority, based on the
level of public health risks involved.
Goddard said the Lakeview site would
probably have a medium priority, which
would mean no action would be taken for
several years.

The state energy department intends to
acquire the tailings site, and to take
whatever steps it deems necessary to
limit the public health risks, Goddard
said. The state’s actions will not be
limited to the recommendations of the
federal government, if it feels further
actions are necessary.

In addition, any person who knows of
property which may be contaminated by
tailings may apply to the state
department for inclusion in the remedial
action program. Forms for application
are available at the County Commission-
ers’ office in the courthouse.

All  written comments on the
designation process should be sent to the
Department of Energy, Labor and
Industries Building, Room 111, Salem,
Oregon 97310.
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Site said clean

(Continued from Page 1)

And those figures could actually be
high, he said, because of the way the
statistics were figured. The numbers
used were based on a known incidence of
lung cancer among uranium miners, who
breath known amounts of radon during
the course of their work. The process
used to arrive at the above figures is
known as “linear extrapolation.”

Overmyer and Don Goddard of the
Oregon Department of Energy said that
such linear extrapolation may actually
overestimate the effects. Because
inhalation among the 2,280 population is
at random and very low levels, the
radon may not have near the effect that
it would on miners. There may be some
“threshold” for radon inhalation, below
which the effect is not nearly as great,
they said.

Goddard said that, while there is a
continuing debate about the effects of low
level radiation on humans, the levels at
the Lakeview site are far below the levels
usually referred to in such discussions.

i

“There is more radiation there than
before the tailings were put there,”
Goddard said. “How much, I don’t know.
1My general feeling is it’s very, very
ow.”

To refer to studies on the effects of low
level radiation in connection with this
site is “misleading,” he said. The levels
present at the tailings site are “ultra-low,
if you will.”

Usually, in such discussions, figures of
several thousand millirems (a unit for
measurement of radiation exposure) are
used, while exposure from the local site
amounts to perhaps dozens of millirems.

The officials testified that radon
emissions at the tailings pond are higher
than in areas where no tailings exist, but
that some radon is emitted by the earth
everywhere under certain conditions.

“Uranium is found to some extent in
soils everywhere,” said Overmyer. “Itis
a trace element.” He said that radon
levels within the five mile radius of the
tailings were ‘‘generally very low,” and
that readings returned to background
levels within one-half mile of the site.
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Uranium Reduction PlantSold to Aflantic-Richfield

(Continued trom Page 1)

- homa City announced its sub-

sidiary, Kermac Nuclear Fuels,
had obtained ownership of the
plant, and on November 12,
1964, a group of Lakeview In-
vestors organized as Oregon
Pacific Industries bought the

plant with the intent of getting |

‘an industry into it. This group
-included Don Clause, Jim Far-

leigh, Jim Olson, Roy Matchett |

‘and Nancy and Ed Taylor.

On March 10, 1966, sale of
the plan by Oregon Pacific to
Continental Mining and Milling

 Company of Chicago was an-
nounced. The latter firm an-
nounced extensive plans for
processing uranium plus other

circuits for a number of min-
erals. These plans did not mater-
ialize, and a mortgage against
Continental was foreclosed in
1967 by Commercial Discount
Corporation which took owner-
ship and has now sold to Atlan-
ta-Richfield.

The uranium story in Lake
County began in 1955. In July
discovery of the White King on
Augur Creek, 12 miles north-
west of Lakeview, was announced
by Don Tracy, Wayland Roush,
John Roush, Walter Leehmann

Sr. and Jr., the prospect having
been found in March by Tracy.

from Nevada and Calitornia.
The Lucky Lass owners did

The following week, Don Lind- | some extensive open pit work

'sey, Bob Adams, Clair Smith
‘and Choc Shelton announced
discovery of the Lucky Lass,

‘about one mile from the King.

These events set Off whole-
| sale prospecting and claim taking
| in wide areas of the county,
} with upwards of 3000 claims
| filed. That fall, both of the
| original discoveries were leased
' to Thornburg Brothers of Grand
Junction, Colo. The latter, Dr. '
Garth W. Thornburg and Vance
Thornburg, joined with the
Richarson-Bass interests of
Fort Worth, Tex., and the Mur-
chison Trusts of Dallas, Tex., to
form Lakeview Mining Company
which explored the properties
and in 1958 built the reduction
plant.

The plant initially processed
ore from the King and some fror
the Lass. When underground
mining operations at the White
King proved difficult and expen-
sive, the operation shifted to
open pit and this method pro-
duced all the ore it could by
late 1959. The King was shut
down then, and the mill con-
tinued operating for about one
year, using ores shipped in

|
in 1964, shipping its ores to |

' Salt Lake City for processing.

In July, 1966, the White

| King group of 19 claims was

leased to Western Nuclear, Inc.,
of Denver, and in December of
that year, Don Tracy announced
he had leased his Lucky Lass
group of claims on Thomas
Creek to that firm. Since taking
the King lease, Western Nuclear

has done extensive core drilling,
which is stil going en. ,
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program to clean up the potential hazard.
What is happening currently is the result
of this process.

In 1978, Congress passed the Uranium
Mill Tailing Radiation Control Act. One
part of that act extends the authority of
fhe Nucléar Regulatery Commission
over the disposal of tailings, and allows
therStates to assume that authority, as
Oregon has through the EFSC. Another
part of that act established a “Remedial
Action” Program,” in which the U.S.
Department of Energy, in conjunction
with the state, determines the required
actions at each known tailings site, and
does what is necessary.

So far, the state Department of Energy
has entered into cooperation with its
federal counterpart to accomplish the
goals of this act; the local site has been
identified; it has been given a priority
listing; and preliminary studies have

:i been made. What remains is for detailed

! studies to be made and action to be taken
~ on the basis of those studies.

The entire property, some 250 or more
acres, was once owned by the Lakeview
Mining Company. It processed uranium
ore from local mines for about one year,
then went out of business. The property
has passed through several changes of
ownership, and finally was bought by the

Atlantic Richfield Com (ARCO).

““In 19731t was discovered by the Oregon

Health Division and other agencies that
~{hie Tailings pile was uncovered to the
—eleme v

.used by motorcycle riders. In addition,
the tailings were exposed to wind and
were blowing into the air when the wind
was strong.

At -that time, the Environmental
Protection Agency used a mobile scanner
to attempt to pick up readings or radio-
activity from 1,345 structures in
Lakeview, finding no tailings anywhere
but at the mill site.

In 1974 ARCO removed much of the
equipment that had been used in the
uranium mill from the site, covered
many “hot spots’” and covered the
tailings pile with about two feet of earth
under governmental supervision.
Several surveys of the entire area were
made in the next few years.

In 1978, Precision Pine bought the
property, and completed much of the
clean-up work which had begun, under
the direction of the Oregon Health
Division.

These previous cleanup measures were
intended, said Don Goddard of the
Oregon energy department, to provide
for the “short-term safety” of local
residents, and they have done so. The
remedial action program is intended to
ensure the long-term safety of the area,
taking into account any possible future

“changes in land use, geology or
hydrology, he said.

In light of studies made so far, the state
has designated the entire parcel to be a
“tailing site,” for the purposes of the
program, and it has been rated a medium
priority project for remedial action,

The site designation, as well as any
future actions in the program, hinges on
standards for clean-up of tailings sites
being developed by the Environmental
Protection Agency (EPA). Those
standards, originally scheduled to be
published last fall, have been repeatedly
delayed. (Continued on Page 2)
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tinued from Page 1) |

um mill and tailings,” which has
been proven by objective study, he
d. Such a study will begin soon, with
cooperation of the Lake County
lic -Health Department, Oregon

, if such a study does
rmine that we have higher cancer
than the rest of the state, it is very
y because we're closer to the sun
the rest of the state,” Shaw said.
statements were echoed by James
, Lake County rancher who is

involved in various aspects of public
service, including a state health advisory
board. T

“I would just hope that you wouldn’t
jump to any conclusions before we have
some facts,”" he cautioned the Energy

Ith Department and others™ """ Facility Siting Council concerning the

possible health effects of urattium mining
or milling, :
Concerning  standards  adopted
recently for the siting and operation of
uranium mills in Oregon, Gordon Tracy
of Lakeview, who administrative
assistant to the county commissioners

e )

e e

and who also is involved in mining, said

the standards are adequate.
“You should know that part of our
community does have confidence in these

~ standards,” Tracy said.

He was responding to statements by
Igou and others, notably Tess Thomas
and Chris Platt of Lakeview, Radiation
Education Council representatives, to
the effect that mining and milling of
uranium would be disastrous to Lake
County. :

Platt said the rules were inadequate at
several points, including those provisions

o — —

for tailings pile safety.

She also pointed out several things she
said would happen to the area should
such activity take place. Among them
were decreases in land values; various
health problems associated with radio-
activity, including higher cancer rates;
decreases in tourism; contamination of
farm land and livestock with a
subsequent inability to market local
products; and the long-term pollution of
the area’s land, water and air. -

“I don’t believe this is the time for the
multi-national companies to come here,
to strip our land of its non-renewable
resources and leave us with 99 percent of
the waste material for us to deal with for
thousands of years,” Platt said.

Sally Bourgeois, another Radiation
Education Council member, said she was
concerned about the effect uranium
mining could have on local water tables.
Other instances of such mining have
drastically lowered water tables, she
said, and that could compound an
existing problem in Lake County.

Tracy said he saw no conflicts with real
estate values, and no hazards posed to
land, crops and livestock from the siting
standards. He said he was concerned
about the possible dangers from uranium
mining and processing, but urged the
EFSC to proceed on as swift a course as
is safe.

‘Frank Vaughn of Lakeview voiced
similar opinions, and pointed out that if
Lake County water contains some radon
levels, it is because the water sources
have always been in contact with
naturally-occurring uranium ore bodies.

“The ore bodies are here, and through
percolation methods, this water has
passed through these ore bodies for
thousands of years,” Vaughn said.

Michael Pollock, another energy
department staff member working with
the EFSC, said the state knows of
substantial exploration going on at the
present in Lake County, especially by
Western Nuclear Corp., which holds the
White King and Lucky Lass leases, but
there are no plans for beginning uranium
mining locally in the near future.

The state is not aware of any plans for

~ development of uranium mines in Oregon

- written comments,

except those of Placer-Amex in Malheur
county, Pollock said.

A company has to submit an applica-
tion to the state before it can process any.
uranium in the state, under current law.

‘The siting council has authority to accept

or deny any application, based on the
standards recently adopted.

Brother Raphael Wilson, chairman of
the Energy Facility Siting Coiuncil, said
statements or
material are welcomed by the counci
from the public at any time. /
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said. Such a study will begin soon, with ™~ ..

the cooperation of the Lake County
Public Health Department, Oregon

involved in various aspects of public
service, including a state health advisory
board.
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jump to any conclusions before we have
some facts,” he-cautioned the Energy

Health Department and others: " Facility Siting Council concerning the
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determine that we have higher cancer
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likely because we're closer to the sun
than the rest of the state,” Shaw said.
His statements were echoed by James
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Uranium mining measure
planned for November vote

By CLAY EALS
Correspondent, The Oregonlan

EUGENE — Members of a coalition
of anti-nuclear and humans rights or-
ganizations announced Monday an ini-
tiative petition campaign to place on the
November ballot a measure to ban ura-
nium mining and milling in Oregon.

Lynne Lahr, spokesman for the Ura-
nium Resistance Coalition, said the
group needs the validated signatures of
54,600 registered voters.

The 1979 Legislature excluded ura-
nium mill tailings from a previous ban
on radioactive waste storage in Oregon,
and the state Energy Facilities Siting
Council recently adopted rules and reg-
ulations for uranium mill siting in Ore-
gon.

Ms. Lahr said Placer-Amex and oth-
er companies are interested in uranium
milling and mining in Southeastern Ore-
gon. She said a citizens group in Lake

Or V) ?/;//ffo

County is also circulating petitions to
put an ordinance on the ballot to pro-
hibit uranium mining in the county.

She said the coalition is opposed to
uranium mining and milling because of
its release of radioactive particles into
the atmosphere and groundwater and
its “integral role” in nuclear power and
weapons programs. Also, she said the
uranium mining and milling “has tradi-
tionally been carried out at the expense
of native American land, where large
deposits of the resource are found.

Sponsors of the petition drive are
Lloyd Marbet of Boring, and Kenneth
Bender and Ted Whitney of Portland.
Groups in the coalition include the
American Indian Movement, Clergy and
Laity Concerned, Forelaws on Board,
the Lake County Radiation Education
Council and the Trojan Decommission-
ing Alliance.
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0 on mines

Dear Editor vj BN
There is a statewide voter

initiative petition circulating now

that will have significant impact on

the health and safety of I-Iamey, :

Lake and Malheur County resi-
dents. It simply states: ‘‘Prohibits
uranium Wm the
state of Oregon.

Last October, the Burns Times-
Herald reported that ten com-
panies have staked more than
5,000 claims on BLM land all along
the McDermitt Caldera, including
the Trout Creek Mountains, a
major watershed supplying South
End cattle operations. In Lake
County, indications are that
uranium mines and mills near
Lakeview, which have already had
disastrous impact on residents
there, may be re-opened.

This past January, the Energy

Facility Sitting Council approved

rules and regulations for uranium
mining, so little recourse remains
to stop the energy companies but
the will of the people.

Why stop uranium mining and
how will it affect us? Here are a few
points to consider:

(1) The Lakeview area is the only
place in Oregon to have a uranium
mill site. Although the mill ran for
only two years, 130,000 tons of
peisonous. radiocative tailing
(waste material from the refining
process) were left to blow around
for 15 years Lakeview has the
highest breast, lung and pancreatic
cancer rate in the state.

(2) Eastern Oregonians are
accustomed to making a living
from the renewable resources of the
land. If we allow uranium mining,
it will endanger not only lives, but
also the quality of our water and
grasslands. South End ranchers
are squaring off with the BLM over
temporary range curtailment. But
uranium mining and milling could
permanently destroy these same
lands.

(3) The risk among miners of
death and cancer far out-weighs
the advantage of having a job. A
government study of 3,500 Utah
miners showed a lung cancer rate
five times the national average.
The United Mine Workers estimate
80-90 percent of all uranium miners
will die of lung cancer.

(4) Nuclear power plants, which
are fueled by uranium, are an
insane and short sighted gamble of
lives for the sake of electricity.
Accidents and terrorist sabatage
are a direct and daily threat to
anyone within 200 miles of a
nuclear power plant. The Bonne-
ville Power Administration recent-
ly chalked up an 88 percent
increase in the cost of its power.
The reason? Cost over-runs on two
Washington state nuclear plants.

\-ﬁ"‘”

Americans all across the country_

have come out to protest the

nuclear power gamble. The Nuclear !

Age has finally come to Harney
County, or at least it has been
placed at our door step. The grim
facts on nuclear power are clear -
extreme danger to life, high cost,
unmanageability - the list goes on.
We would be wise to ban the
profit-hungry energy multina-

tionals and maintain what we have

now - clean water and air, good
grass and forest lands and uranium
atoms spinning peacefully far
below the earth’s surface.

We need 65,000 signatures to

- place the Ban Uranium Mining and

Milling Measure on the November
Ballot. Anyone interested in
adding their name to the side of life

may call 573-7470 to 51gn the

petition.
R. Bruce Bartley
P.O. Box 1011

Burns, Oregon 97720 »

i




July 2, 1976

Mr, William P, Jud, Geologist
Atlantic Richfield Company
1500 Security Life Building
Denver, Colorado 80202

Dear Bill:
Thank you for your letter of June 15 concerning uranium deposits in Oregon,

Only two mines ever operated in Oregan - the White King and Lucky Lass -
and both of these shut down more than 15 years ago.

We feel that we do hawve some occurrences that should be re-examined and re-
evaluated, and I hope that your company would be willing to spend some time
in our State.

Mr, Norman V. Peterson, who works out of our Grants Pass office, has spent
the most time on uranium deposits in our State and is in the best position
to answer the questions you sent to me, I am therefore sending your letter
on down to Norm and I think he will contact you very shortly,

For your informatiom I am enclosing a copy of our February 1959 ORE BIN
which contains a report by Norw on the Lakeview uranium deposits. I would
also recommend that you purchase a copy of our Bulletin 66 (Geology and
Mineral Resources of Klamath and Lake Counties, Oregon) - price $6,50.

I hope that you will be hble to take the time to come to Oregon this summer
and meet with us personally so we can give you a better idea of uranium
exploration activities and mineral potential.

Sincerely yours,

Raymond E, Corcoran
REC:jr State Geologist
m‘l.
cc Norman V., Peterson



AilanticRiciifieldCompany

1

Synthetic Crude and Minerals Division
Resource Development Group-U.S.
1500 Security Life Building

Denver, Colorado 80202

Telephone 303 573 3533

H. S. McAlister !
Exploration Manager
Uranium and Other Minerals nebeiy

)

June 15, 1976 JUN

Mr. R. E. Corcoran

State Department of Geology and Mineral Industries
1069 State Office Building

1400 S.W. Fifth Avenue

Portland, Oregon 97201

Dear Sir:

" Atlantic Richfield Company is compiling data on uranium

deposits, uranium research, and exploration activity. Will
you tell us about the uranium situation in your State?

Several categories of information are of particular interest.
These include the following:

Known Radioactive Mineral Occurrences

Where are the radioactive minerals in your State? What kind
and size are the deposits? Are any of the deposits commercial
or being mined?

Ideas For Prospecting

Where do you recommend looking for uranium, and in which geologic
environments? Is uranium associated with particular host rocks or
indicated by other geologic features such as large areas of
uranium-poor rocks upstream from geochemical traps?

Is uranium associlattd with lineaments or other surficial features?
What features do you consider to be guides for uranium prospecting?

How do you recommend looking for uranium? Does geochemistry,
airborne radiometrics, or another technique work in your area?
Which techniques are usually tried for uranium exploration in
your geologic environment and which seem to work?

Studies

What programs are underway in your State to study uranium? Is
work underway or already accomplished by the U.S.G.S., E.R.D.A.,



Mr. R. E. Corcoran
State Department of Geology and Mineral Industries
Page 2

your own State Survey, schools and universities, or others? Who
is a good source for information on theée programs? Will you
give me names and, addresses of people researching uranium in
your State? -

Activity

Without violating confidentiality, will you give me an idea of
the exploration activity going on in your State? Which areas are
receiving exploration effort, what is being done, and what
geology is under examination?

References

Bibliographic and reference information on your State's uranium
will be appreciated.

T will appreciate all the information you are able to give.

Sincerely,

W. F. Jud

WFJ:cr




Agencies Drag Feet

On Uranium Claims

By JACK ANDERSON

WASHINGTON — Powerful
-nining companies have hus-
tled off with more than $9 mil-
lion in uranium ore from pub-
lic lands while our federa!l
protectors have twiddled their
thumbs. Much of the illegally
mined ore was sold right back
to the government.

This sad news for the tax-
payers is revealed in a sup-
pressed report to Interior
Secretary Walter Hickel’s of-
fice from his Bureau of Land
Management. The report
presents stark evidence that
the BLM has fallen down
badly in supervising public
uranium lands, but succecded
well in sheltering the giant
mining companies.

THIS column was explicitly
refused access to files contain-
ing the report, but obiained a

copy anyway from under
Secretary Hickel’s nose. The
report states that on “16
claims preliminary

examination indicates lack of
a valid discovery.” This
makes illegal all ore taken
from the claim.

“The value of ore produced
from these claims is estimat-
ed to be $7.5 million,” the re-
port goes on. “Another 20 to
184 claims may also be in this
category. We do not have the
production figures for these.”

Besides these 16 claims,
there are another 59 — ac-
counting for $1.5 million more
in illegally , taken ore
“known to have been located
and developed (but) null and
void” from the start. Finally,
“there may be another 50 to
100 claims in this category”
where mining did not begin.
Interior officials  privately
confirmed that the $9 million
estimate was given them by
Atomic Energy Commission
specialists.

UNDER law, the govern-
ment can file suit up to July,
1972, to get back the $9 mil-
lion. But unless action is tak-
en swiftly, the Nixon adminis-
tration, so touchy in public
about the national purse, will
watch the funds drain out the
bottom of it.

At the AEC, which shares
blame for the dawdling, the
talk is of go-and-sin-no-more
legislation instead of a vigo-
rous effort to recover some of
the $9 million.

_Here is the shoddy story of
w the public has

changed:

In the late '40s and early
’50s, the U.S. was buying ur-
anium wherever it could. Min-
ing companies dug ore from
publci lands on which the
claims were questionable or
illegal, but the AEC was glad
to get it.

FROM 1948 to 1955, the AEC
put aside land to make sure of
a uranium reserve. Gradually,
the desperate need for ore
ended. But some companies
were already mining on the
public lands, both legally and
illegally, and the mining went
right on.

Some of the ore was han-
dled by Union Carbide and
Vanadium  Corporation  of
America, two mineral giants.
Whether they knew claims
were suspect has never been
determined.

In 1963, Interior won an ad-
ministrative test case involv-
ing another mineral firm,
Climax Uranium Co. After
backing and filling for two
years, Interior asked the Jus-
tice Department to try to get
back some of the value of the
illegally taken ore.

For three more years, Jus-
tice,  Interior and the AEC
shuffled papers, but no court
action was taken. All the
while, the ore kept coming out
— $1.1 million in fiscal 1968,
for example, from dubious or
illegal claims.

AT LAST, in November,
1968, Justice conceded there
had been “extensive removal”’
of ore from the public lands,
but suggested some kind of
legislative remedy. Since then,
the three agencies have been
“considering.”

The confidential report to
Hickel's office says $525,000 is
needed to press the whole $9
million claim. On the $7.5 mil-
lion portion, “no funds have
been budgeted or are present-
ly available for investigations
and contests.”

As for the additional $1.5
million loss, only $35,000 has
been programmed by Interior
“for uranium trespass work in
fiscal year 1970.” Even if ac-
tion is started, chances of re-
covering the taxpayers’ mil-
lions are iffy.

House Interior Chairman
Wayne Aspinall has proved a
beloved friend of mining inter-
ests, particularly in his native
Colorado, site of most of the
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Lag in Uranium OreS upervisio;z Cited

Powerful mining companies
‘have hustled off with more
than $9 million in uranium
ore from public lands while
our federal protectors have
twiddled their thumbs. Much
of the illegally mined ore was
sold right back to the govern-
ment,

This sad news for the tax-
payers is revealed in a sup-
pressed report to Interior
'Secretary Walter J. Hickel's
1office from his Bureau of
Land Management., The report
presents stark evidence that
the Bureau has fallen down
badly in supervising public
uranium lands, but succeeded
well in sheltering the giant
mining companies.

This column was explicitly
refused access {o files contain-
ing the report, but obtained
a copy anyway from under
Secretary Hickel's nose. The
report states that on “16
claims . . . preliminary exam-
ination indicates lack of a va-
lid discovery.” This makes ille-
gal all ore taken from the
claim,

“The value of ore produced
from these claims is estimat-
ed to be $7.5 million,” the re-
port goes on. ‘“Another 20 to
184 claims may also be in this
category. We do not have the
production figures for these.”

Besides these 16 claims,
there are another 59—account-
ing for $1.5 million more in
illegally taken ore—‘“known
to have been located and de-
veloped (but) null and void”
from the start. Finally, “there
may be another 50 to 100

|
; By Jack Anderson

claims in this category” where ing another
mining did not begin. Interior|Climax
officials privately confirmed|backing and filling for two)governments

mineral

Uranium Co. After

firm,

California antismog case with
a petition opposing the federal
proposal con-

that the $9 million estimate|years, Interior asked the Jus-|sent agreement and asking for
was given them by Atomic|tice Department to try to getJ a public trial of the antitrust
Energy Commission special- back some of the value of the | conspiracy -suit against the

ists. -

$#9 Million Drain

Under law, the government
can file suit up to July, 1872,
to get hack the $9 million, But
unless action is taken swiftly,
the Nixon administration, so
touchy in public about the na-
tional purse, will watch the
f\;nds drain out the bottom
of it.

At the AEC, which shares
blame for'the dawdling, the
talk is of go-and-sin-no-more
legislation instead of a vigor-
ous effort to recover some of
the $9 million,

Here is the shoddy story of
how the public has heen short-
changed:

In the late 40s and early
50s, the United States was
buying uranium wherever it
could. Mining companies dug
ore from public lands on
which the claims were ques-
tionable or illegal, but the
AEC.was glad to get it.

From 1948 to 1955, the AEC
put aside land to maket sure
of a uranium reserve. Gradu-
ally, the desperate need for
ore ended. But some com-
panies were already mining
on the public lands, both legal-
ly and illegally, and the min-
ing went right on.

Some of the ore was handled
by Union Carbide and Vana-
dium Corporation of America,
two mineral giants. Whether
they knew claims were suspect
has never been determined.

In 1963, Interior won an ad-
ministrative test case involv-

illegally taken ore.

Legal Runaround

For three more years, Jus-
tice, Interior and the AEC
shuffled papers, but no court
action was taken. All the
while, the ore kept coming
out—=$1.1 million in fiscal 1968,
for example, from dubious or
illegal claims.

At last, in November, 1968,
Justice conceded there had
been “extensive removal” of
ore from the public lands, but
suggested some kind of legis-
lative remedy. Since then, the
three agencies have been “con.
sidering.”

The confidential report to
Hickel’s office says $525,000 is
needed to press the whole $9
million claim. On the $7.5-
million portion, “no funds
have been bhudgeted or are
presently available for investi- |
gations and contests.”

As for the additional $15|
million loss, only $35,000 has|

been programmed by Interior’

“for uranium trespass work in|

four major auto companies.
The automakers, and their
politically powerful Washing-
ton lobby, have been accused
of conspiring over a 16-year
perind to delay research, de-
velopment and installation of
|effective air pollution control
equipment on motor vehicles.
The congressional interven-
tion is being organized by Rep.
Ed Roybal (D-Calif.), who has
written a private letter to his
colleagues urging their sup-
port.
| “From a nationwide public
‘health standpoint,” Roybal
twrote, “we know that deadly
lcar exhaust fumes cause more
than 50 per cent of America’s
total air pollution, and medical
evidence has associated these

[toxic substances with higher

rates of serious illness and

'mortality from asthma, emphy-

lung cancer,
|bronchitis and heart disease.

“In addition,” the private

sema, chronic

fiscal year 1970.” Even if ac-|letter continues, “federal au.
tion is started’ chances of re.?thol'ities esfimate that nation-
covering the taxpayers’ mll.Wide property damage caused
lions are iffy. &by corrosive pollutants con-
House Interior Chairman taminating the atmosphere
Wayne Aspinall has proved a amounts to some $13 billion a
beloved friend of ‘mining in.|Yyear.
terests, particularly in his na-| “The offer to settle out of
tive Colorado, site of most of court, and avoid an open trial,
the illegal claims. threatens to forfeit the pub-
. lic’s right to know and be fully
Anti-Smog Move informed of the true facts
Several congressmen are about this alleged conspiracy.”
preparing to jump into the| r 1569, Bei-McClure Syndicate, Ine.
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Oil Shale Giveawc/zy‘F eared

Hickel Denies Sen. Hart's Charge on Aluminum Ore Lease

By Spencer Rich sued to date and will he up to, Hart said he had heard ru- that the lands involved must
Washington Post Statf Wier | Hickel, mors that the Interior Depart- be considered essentially as
Sen. Philip A Haet (D- The hasic question is what|ment was considering cancel shale lands — rather than any-

VMaeh elarveed vesterday that would happen to the shale in ing a scheduled series of hear: 'thing else - and thercfore ah
the Taterior Department Smay (Hhese areas af the dawsonite ings hefore a hearing exam ‘snlutcly governed hy the 1930
be about to give away a huwe ! leases gre issued. In most of |iner in Denver and simply executive order against shale
portion of the Government's|eight leases, the dawsonite pranting the leascs, Ie saidilcases. Thus, the arngmvm‘
otl shale land.” and the shale are intermingled [the department's reply, dated | runs, no leases could bhe lssucd
The charee, which was im..and it would probably be im-' Sept. 18, “was not encouraging lon the Ihasls of dawsonite or
modiately denied by Interior| Possible to remove the daw-‘sincc it indicates that the dv-‘uthnr mincerals heing present,
Socretiry Walter J, Hiekel, in :;:“;L“l “‘ll“‘{’u‘ removing the pa;t:iq(;nt Igsc;:jouﬂ}v ‘t'l""sédg"'\l‘aw Firms Involved
volves about 20,000 acres of Shaic rock also, ing dispensing” with the hear- ) e
sovernment-owned shale lands| _ 11art, who is chairman of the\ing, ‘_“0?12 t?:reeelg:rte- 1;::;; g\?p(}(l){!';’:~‘
in Colorado. This acreage may lh:'-nate ,A““”"“t subcommit-| o, estion Under Review ‘ e y ‘
hold as much as 70 billion bar-|tee, said yesterday that

panies called Wolf Joint Ven-
wls ol i RRBVAR 'Hickel rules th «on.| Interior officials conceded |ture, Ridge Minerals and Rock
le(r\laalomn‘i)lnwagf-‘:rl\y ’,,‘,’8?;“&2‘: ite ltzas‘e;l ;:a;r ;et f;;f,e‘éafﬁ: }that the records in the case|School Joint Venture, A major

$200 hillion at today's market SPite the existing 1830 prohibi-ihad been “pulled back” from interest in these firms is held

B (4 FEAE ; Denver last summer but said by the Advance Ross Corp., !
1‘%0&. [ i ‘:\'l"?:l" B—Lam:'tantx?ﬁcalrf;s}gf t}?ﬂthey had since been returned one of whose lawyers in the
ne of the firms secking to | ©o 0 7 L S A *|and that the purpose had been | case is the law firm of Mudge, |
obtain the land has been rep- ¢ight leases involved in the| ; i ERTT ek ATy Guthri d Alexander
rosented for several years in proceedings  would rf'alize}t? review new.‘ |r.1fmmat10n.‘Aose, k-u nefan k F d
the proceedings by " Mudge, What amounts 10 an enormous | L ne department s‘_:sf*p&. 18 let- 8po esman for the |rm)sa1.
Wase. (iuthrie and Aloxandor. Windfall by getting the shale|ler to Hart said, "\Ve are ryoxv‘last vear — when the Presi-
e Dinmior Taw [irr;1 of Presi. also. |considering whether the fac- dent was still with the firm —
= g v p LIEST . ‘tual information presently that Mr. Nixon was not per

”(_’m \l‘\@ and Attorney Gen-| Head Start Feared ‘available to the department sonally invelved in that case.
eral John N. M“"'_’f'” | While they might eventually jand developed by it over the' Another attorney of record |
r_ho lf'i_nd_m w“.wh Har( TC- have to pay rovalties on what-|past years is suflicient to war- for Advance Ross is Chapman,[
f““‘e_d Is pail of 11 million ayer shale oil they realized|rant a final departmental deci-| DiSalle and Friedman, the law |
acres . of '51.]‘*1"'1)”’”22 ._lm,‘d“ from the leases, they would |sion without recourse to a firm of former Interior Seere-
h”"“'t?l‘:”::é* p':\mﬁ]; r'(y‘p‘i)‘\{‘;’r‘-ll}avo the advantage of obtain-|hearinz.” 'tary Oscar Chapman (under
aBlo n’“ within the ‘;‘ha‘lo‘rnck ling the shale by the back door,\ Hickel ‘SBI(] vesterday that ;Presldelnt Truman). ‘
Cannual oil use in the TS, is before .anyone else 'had an op-|“no decision has been made”| Martin L. Friedman (fqrmer{
nAbout 5 billion barrels.) portunity to xz_et it, in advance lon whether to ;ssue_tho leases, c_ounsel to thf Demoqrane I\'a-;
Oil is worth about‘ 'S'i a bar- of 1the ostaphshment of any‘that “nqhody is going to give Itional Commlttee) s.ald Friday
" ‘the United Stal‘o; bt general policy for lease of‘away vil shale or any other ?hat the basic work in the case
oo B . e o t>h' i shale resaurces, and without valuable resources in our cus-|Is being handled by Tom
m,t e ; ‘X]a} 3 S‘?Ewle . 010' Ithe competitive bidding which [tody as long as I am Secretary | Nicholson of the Chicago law
::nu(?h ro: tor(;;qkea:h:\n ‘(‘Xlis expected to characterize the of Interior.” He said the deci- firm of Mayer, Friedlich.'
ationh profitable l"ma:‘ b hfz‘en‘gnv_erl'nmenl's shale disposal |sion to be made was basically |Speiss, Tierney, Brown and .
found. About four-f{fth o t,'\e»‘pollcms when they are formu-|a legal one of whether the|Platt. Reached by phone,
52 = 1€ lated at some time in the fu- companies seeking the lcases

. g Nicholson said he knew of no,
iiéggstla;o(itio;s 1{1?1;(31%;523 tu'r"efh' ) were entitled to them underlproposed doci.sion at present
Iveh thes CiRited. Siatos, ‘ is coiuIAd cost the pubh(:‘;the law. tiby. the Interior Department.
: ) .\ur!mld millions of dollars,”] The argument usually mad'e Friedman also said he knew of
No Policy Set {said Hart. ‘ |against granting the lcases is|no decision on the leases.

Up to now, the government —————ov o . L | The approximately 20,000
has never developed a final ‘acres covered by the eight pro-|
policy on what to do with its posed leases (the companies
shale lands, and since 1930 it jlinked to Advance Ross are;
has barred all leasing and asking for about 7,100 of the|
claims on the shale in order to 20,000 acres are in one of the
hold it as a public asset until a |richest shale areas. ,
policy is set. ; Interior officials told The|

In 1966, a number of mining 'Washington Post last year the |
firms made applications to {20,000 acres might hold as!
lease portions of the shale ‘much as 35 billion to 70 billion |
lands in order, they said, to 'barrels of oil. The latter, if it!
get at another mineral con- could be recoveréd economi-!
tained in the lands — dawson- Ically now or (as isfmore likely)i
ite, an aluminum-bhearing ore. at some time in the future,|
A decision on these appli-| ‘would be worth $310 billion in

. ; |
cations has never been is- the market place.



MEMORANDUM

September 29, 1965 -
To: H. M. Dole
From: R. S. Mason
Subjeect: Oregon Pacific Industries Meeting at Department of Planning

and Development, September 21, 1965.

Present were: Senator Gordon McKay
James Farleigh
Donald Clause
Allen Bruckner, P.P.&L.
Bob Drager
Don Costello
R. S. Mason

Officers and principals (all of Lakeview) are: James Olson
Roy Matchett
Nancy Taylor
Donald Clause
James Farleigh

The meeting was called for the purpose of bringing Farleigh and Clause
together with representatives from the Department of Plamnning and Development,
Pacific Power & Light Company, and the Department of Geology and Mineral
Industries., No copies of any réports were available, although Clause did

pass one or two around for inspection. Copies of parts of several reports

~ 7 ~
i

and a contract were made subsequently.

Here is a quick summary of events. Oregon Pacific Industries acquired
interest in the lakeview mill in November 1964, and after a brief interlude
during which a New York group known as RIMSCAP agreed to advance money to put

the mill in operation - and subsequently backed out - OPI regained control and



now is in a position to deal with anybody. The First National Bank holds a
mortgage of $i.56,000 against ‘the property, but other thaﬁ this there is no
indebtedness. OPI has put up $60,000 of their ewn.‘

Galligher Corporation has surveyed the mill a.nd- has agreed to an operating
contract, if the financing can be secured, by which they will place the mill
in operation within 30 days and operate it on a fixed fee plus percentage of
the profits arrangement. Galligher estimates that the ore can be milled for
$5.75 a ton. Various reports by consulting engineers indicate that $750,000
is requirec} to put the White King back into operation, refurbish the mill,
and acquire and outfit several other mercury and uranium properties which
would be tributary to the mill.

Although the White King produced only 131,355 pounds of U308 during its
three years of ;::peration and the average grade was 0.15 percent U30g, the
OPI people maintain that the grade of the remaining ore is considerably higher.
Howard Dutro has reported to them that the White King has 811,000 pounjdmg of [«
0.25 percent U30g remaining.

Oregon Pacific has a contract with the AEC to deliver yellow cake at
$8.00 a pound through Jamiary 20, 1967. The contract is a peculiar one in
that the lakeview mill can treaf. only those ores which come from mines which
have an allotment, and the AEC has told the Lakeview people that if they get
rolling they will divert mining production from several California and Nevada
properties to their mill rather than econtinue tc ship it to Moab, Apparently
the uranium ore at these various mines is compatible with the Lakeview flow
sheet, Unfulfilled allotments for the White King amount to 240,000 pounds
and the Imcky Iass 40,000 pounds of U30g.

The OPI people feel that they are on firm ground in attempting to
reactivate the mine and mill since the value of the mill building and utilities



1

ialone is sufficient to cover any expected irdebtedng/ss (see attached letter
from Galligher, 6-3-65). Apparently the junk value is high, and a Canadian
firm has indicated that they would buy them out if and when.

As to the economics of the proposed venture, the following comments are
offered. If the operation is to be restricted to the current AEC contract
which expires January 20, 1967, the time table is exceedingly cramped, since
in my opinion no steady production can be expected from the mine until the
spring of 1966, This leaves less than a year to pay off any indebtedness.
The OPI people also contemplate buying, outfitting, managing, and mining ores
from four oi- five other scattered properties. This will be expensive, diffi-
cult to supervise, and of doubtful econcmics. Production from the AEC
allocation mines in California is hopefully about 100 tons per day. This is
probably a maximum and leaves the balance of a hundred tons which must come
from the White King-Imcky lass properties.

Present plans call for revising the flow sheet at the mill so that lead,
mercury, silver, and molybdenum may be recovered in addition to the uranium.

. This new circuit will require én appreciable time to install and to run in -
perhaps too much time to make it feasible in view of the January 20, 1967,
deadline.

The operators are contemplafting reprocessing the mill tails to recover
mercury and molybdenum., Whether this would be profitable or not remains to
be seen., There would be no mining cost, and recovery of the tails ponded
adjacent to the plant should not be expensive. Any recovery above cost of
production would, of course, help the situation but this is a completely
untried procedure.

Oregon Pacific Industries admittedly knows nothing about mining and milling.

They are anxious to develop payrolls for Lakeview and to earn some money for



Athemselves. They would welcome (a) financing to get-them rolling, but (b)
would also weiébme a joint vemture which would bring in management and know-how
for the operation. A third possibility would be an outright sale to an
operating company. Failing in all this they can junk the mill.

In reviewing the information supplied by Messrs. Farleigh and Clause
at the meeting on September 21 and at two subsequent visits by them to the
Department the next day, and after examining copies of various reports and
contracts provided by them, the following comments are offered. The only
information on the ore reserves apparently is that by Howard Dutro, who has
told OPI thﬁt 811,000 pounds of U30g remain at the White King in ore averaging
0.25 percent. No mining engineering reports have apparently been made and no
data exists which shows mining costs, ore-to-waste ratios for either under-
ground or open ﬁit operations, costs for eeopening the mine, lead time necessary
to get into production, and rate of production. In the conferences and also
in the copies of the reports the recovery of other metals besides uranium is
discussed. No geologic data has been presented to indicate the abundance of
© these ancillary metals at the ﬁhite King and exactly how they occur. The
thought here is that a possibility exists that in order to hold up the grade
of the U30g a considerable amount of these metals might have to be wasted.
In other words, no metallurgicai balance has been worked out - or even thought
of by OPI - for the raw ore at the White King. OPI has submitted a memorandum
on the White King ore reserves prepared by Clemons M, Roark, President of
lakeview Minerals, Inc. Certain figures on the grade and tonnage at White King
are contained in the memorandum, but the overall conclusions are suspect not
because of their content but rather because of possible bias introduced by the

author who at that time had an interest in the proposed operation.



Howard Dutro, a geologist on the original Thorpburg mine staff, and now
a consultant ét"'Denver, has prepared a report on reserveé at the White King
ard a copy has been promised us by OPI. Unfortum.t.ely Dutro is rumored to
have some tie~in with Galligher Corporation and apparently was instrumental in
securing the attention of Phillips Petroleum as a possible operator. Phillips
has met with OPI but has taken no announced action.

Other companies which have been approached to date, through suggestions
made by Planning and Development and Pacific Power and Iight are General
Machinery and General Chemical. Several other companies, including Hecla and
Cordero, ha:ve also been suggested to OPI.

The role played by Planning and Development in this matter is quite
similar to that of this Department. P.&D., along with P.P.&L. and G.M.I., is
trying to put the OPI people in contact with possible investors or operating
companies. In doing this, care is being taken to make no representations of
any sort. Caution is also being exercised in dealing with all parties to point
out that the agencies are acting as liaison agents only. Considerable advice
- has been given OPI by the Depa‘rtment of Geology and Mineral Industries con-

cerning the need for factual material, mine reports, etc., which they lacked.

/‘%



Bendix I

Field Engineering  P.0. Box 1569

- Grand Junction, CO. 81501
Corporation Tel (303) 242-8621

A Subsidiary of
Th ndi i
August 30, 1977 e Bendix Corporation

Grand Junction Operations

State of Oregon

‘Department of Geology and
Mineral Industries

1069 State Office Building

Portland, Oregon 97201

Attn: Norman V. Peterson

Reference: Unsolicited Proposal entitled "Exploration for Uranium
and Geology of the Bear Creek Valley-Sams Valley Areas
of Southwest Oregon (BFEC file #NFCP10074)

Dear Mr. Peterson:

The referenced proposal has been evaluated by the cognizant technical
personnel of Bendix Field Engineering Corporation (BFEC) and a joint
ERDA/BFEC review committee. A decision has been reached not to include
your proposal in the current program plans of the National Uranium
Resource Evaluation (NURE) as the areaof interest offered by your
proposal is not considered a priority area and therefore cannot be con-
sidered for funding at this time. If this project is included in future
program plans your organization will be contacted.

We have retained your proposal for our files, but will return it upon
your request.

We appreciate your interest in the NURE program and thank you for your
efforts. ‘

Sincerely,

BENDIX FIELD ENGINEERING CORPORATION

ichard E. Tobias ‘

Subcontract Administrator
RET:1f

cc: JGriggs- BFEC/PISD
RBarnett - ERDA/NPO
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ROB&RT W. STRAUB

GOVERNOI

RECEIVED-PTLD
DEC 1o 19//

DEPT OF GEULUGT
OFFICE OF THE GOVERNOR

STATE CAPITOL
SALEM 97310

December 13, 1977

To All Agency Heads:

CHRISTMAS AND NEW YEAR'S SCHEDULE FOR STATE EMPLOYES

This is a reminder that the legal state holidays for
Christmas Day and New Year's Day will be observed on Monday,
December ‘26, and Monday, January 2. State offices will be
open to the public on Friday, December 23, Tuesday, December 27,
Friday, December 30, and Tuesday, January 3 with staffing on
those four days arranged in such a manner as to allow a maximum
number of employes to enjoy extended time off by using the
additional day of leave provided for in many collective bar-
gaining agreements while maintaining adequate public service.

In accordance with Personnel Rule 74-100(7), I hereby
authorize one additonal day of leave with pay for employes of
record as of December 23 who are excluded or unrepresented in
collective bargaining matters. This additional day of paid
leave may be taken at an employe's option on the workday before
or after Christmas Day or the workday before or after New Year's
Day. This authorization is subject to the minimum staffing
requirements cited above.

In those cases where an employe must work during this
additional day of paid leave to provide necessary services,
the employe shall be credited with compensatory time off at the
straight time rate. Such ‘compensatory time may be utilized by
the employe at any time during 1978. The Personnel Division
will answer any questions you may have.

I would like to take this opportunity to thank all of
you for the past year of service to the people of the state of
Oregon and to extend best wishes for the holiday season and
the coming new year from my family to you and yours.

Sincerely,

Governor

RWS/js



OREGON PROJECT NOTIFICATION AND REVIEW SYSTEM

STATE CLEARINGHOUSE /?Ecg/yf
| D.
Intergovernmental Relations Division qug?, Py
240 Cottage Street S.E., Salem, Oregon 97310 Oto, 15 7
Leslie Lehmann, Coordinator Ph: 378-3732 " O g ’
! . | tl/(:'/

STATE A-95 REVIEW CONCLUSIONS

APPLICANT: Ore. Dept. of Geology & Mineral Industries
Exploration for Uranium & Geology of the Bear
PROJECT TITLE: Creek Valley-Sams Valley Areas of S.W. Ore.

DATE: January 19,1977

The state has reviewed your project and reached the following
conclusions:

— No significant conflict with the plans, policies
x| or programs of state government have been
identified and your proposal is endorsed as
presented.

Relevant comments of state agencies are attached
and should be considered in the final design of
your proposal.

Potential conflicts with the plans and programs
of the state agency(s) have been satisfactorily
‘resolved. No significant issues remain.

Significant conflicts with the plans, policies or
programs of state government have been identified
and remain unresolved. The final proposal has been
reviewed and the final comments and recommendations
of the state are attached.

NOTICE,TO FEDERAL AGENCY

The following is the officially
assigned State Identifier Number:

7612 2 r50
This number should be used on all

correspondence and particularly on
SF 240 as required by OMB A-98.

A copy of this notification and attachments, if any, must accompany
your application to the federal agency as required by OMB A-95,
Comments of the appropriate local reviewing agencies must also be
included.

PNRS #2



CIo0ON PROJECT NOTIFICATION AND REVIEW SYSTEM
STATE CLEARINGHOUSE ST

Intergovernmental Relations Division
240 Cottage Street S.E., Salem, Oregon 97310

Leslie Lehmann, Coordinator "Ph: 378-3732
PNRS STATE REVIEW
Project #: 7612 2 750 Due pate: _ JAN 14 1

To Agency Addressed: If you intend to comment but cannot respond by the

return date, please notify us immediately. If no response is received

by the due date, it will be assumed that you have no comment and the file

will be closed.

' PROGRAM REVIEW AND COMMENT

To State Clearinghouse: We have reviewed the subject Notice and have
Feached the following conclusions on its relationship to our plans and
programs:

(X) It has no adverse effect.

( ) We have no comment.

( ) Effects, although measurable, would be acceptable.
( ) It has adverse effects..

( ) We are interested but require more information to evaluate theg
proposal.

.( ) Please coordinate the implementation of the proposal with us.

( ) We request review of the final application.

o~
~

State agency permits are required to implement this project.
(list below) X

( ) Additional comments for project improvement. (Attach if necessary

REMARKS (Please type or print legibly)
QE@A}NMSSANCE EX PLoRATION FOR URANIWM AND (EBLOGY 1A THE
Zenn CRee AND SAMS VALLEY AREAS OF Jdackson Covuty,

HISTORIC PRESERVATION CFF:CE
STATE PARKS & RECREATION SHANCH
525 TRADE STREET SE

Agency &Wﬁ@n 9730




RECEIVED.pr,p

! DEC 20 19/,
| DEPT OF GEULULY
Vi b s
Field Engineering "0 807500
Corporation e )
Grand Junction Operations A Subsidiarv of
December 15, 1976 The Bendix Corporatio

Department of Geology and Mineral Industries
1069 State Office Building
Portland, Oregon 97201

Attn: Mr. Raymond E. Corcoran
/O -7

Subject: Unsolicited proposal, entitled "EXPLORATION FOR URANIUM AND GEOLOGY
OF THE BEAR CREEK VALLEY--SAMS VALLEY AREAS OF SOUTHWEST OREGON"

Dear Mr. Corcoran:

Thank you for the subject proposal, which was forwarded by Mr. C. L. Greenslit
to the Subcontracts Section of Bendix for processing. A comprehensive
evaluation by our cognizant technical personnel is required to properly assess
the merits of your proposal, as applied to ERDA operations in Grand Junction.
This evaluation may require consultation with ERDA or other U. S. Government
agencies and personal contact with you or your organization.

You may be assured that the information contained in your proposal will not

be disclosed by BFEC to anyone other than representatives of the U. S. Govern-
ment and will not be duplicated, used, or disclosed in whole or in part by
BFEC for any purpose other than evaluation. Any disclosure of this proposal
by BFEC to the Government will be on the same conditions as agreed to herein.
However, to avoid misunderstandings which could arise now or in the future,
cited below are the conditions under which BFEC will evaluate your proposal:

1. By evaluating this proposal, neither the Government nor BFEC
assumes any obligatiog to contract with you or your organization
to pursue work in accordance with or related to the referenced
proposal.

2. If this proposal is deemed to be meritorious with respect to the
National Uranium Resource Evaluation (NURE) program, and funds
are made available for its undertaking, BFEC reserves the right
to determine whether such undertaking will be accomplished by
accepting your proposal or by accepting another proposal secured
after competitive solicitation, following generally the policy
expressed in ERDA Procurement Regulation 9-4.52.

3. Unless a formal written contract is entered into, no obligation of
any kind is assumed by, nor may be implied against, BFEC or the
United States Government.



December 15, 1976

Any correspondence concerning these guidelines and other associated business
matters should be addressed to this office.

Please communicate your agreement in the above conditions by signing and
returning a copy of this letter for our files.
agree with these conditions, we will, upon receipt of such notice, return
your unsolicited proposal without further action.
NURE program is appreciated.

AGREED:

/? g/ (/'

e

\

If you are unable to

Your interest in the

Sincerely,
BENDIX FIELD ENGINEERING CORPORATION

2 . ]
(e lipe Crrf,

Carolyn Griffin —
Subcontract Administrator

/e 75/3/4’5
C3oz) 242 -862/ X 355

2/, /9 7&

State of Oregon

Department of Geology and Mineral Industries



Mr, Charles L. Greenslit, Manager
Grand Junction Operations

Bendix Field Engineering Corporation
P.0, Box 1569

Grand Junction, Colorado 81501

Dear Mr., Greenslit:

December 9, 1976

I am enclosing six copies of a proposal to conduct a uranium exploration

survey in Bear Creek and Sams valleys of Jackson County, Oregon,

1 believe that the study outlined in the proposal would complement ERDA's
National Uranium Resource Evaluation (NURE) program as I have seen it des-
eribed in a number of ERDA news releases.

As we note im the proposal, the Bear Creek Valley - Sams Valley sedimentary

rocks have many geologic characteristics that are indicative of uranium
deposits in other areas, So far as we kaow, there have not been any pre~
. vious field studies in this area to determine its uranium potential.

1f you have any specific questioms concerming our proposal, please feel

free to call me.

REC:ir

Enecl,

cc Eugene Grutt

cc Donald L, Curry -
cc Norman V., Peterson

Sincerely yours,

Raymond E. Corcoran
State Geolpgist



OREGON PROJECT NOTIFICATION AND REVIEW SYSTEM
| STATE CLEARINGHOUSE

" .sIntergovernmental Relations Division DEC;gw’ﬁ
240 Cottage Street S.E., Salem, Oregon 97310 U197
Leslie Lehmann, Coordinator Ph: 378-3732  DProrgy

PNRS STATE REVIEW
Project #: /7612 2 750 Due Date: JAN 14 1

To Agency Addressed: If you intend to comment but cannot respond by the
return date, please notify us immediately. If no response is received
by-the due date, it will be assumed that you have no comment and the file
will be closed.

' PROGRAM REVIEW AND COMMENT

To State Clearinghouse: We have reviewed the subject Notice and have
reached the following conclusions on its relationship to our plans and
programs:

(><jﬂ It has no adverse effect.

() We have ﬁo comment .

( ) Effects, although measurable, would be acceptable.
() It Qggladverse effects.

() We are interested but require more information to evaluate the
proposal. '

() Please coordinate the implementation of the proposal with us.

() We request review of the final application.

() State agency permits dre required to implement this project.
(list below)

() Additional comments for project improvement. (Attach if necessary)

REMARKS (Please type or print legibly)

A f'/» : (x o .z
Agency \L,LJL'A/ /‘[}( // BYL// - f A A Edn



OREGON PROJECT NOTIFICATION AND REVIEW SYSTEM

74 NOTIFICATION OF INTENT TO APPLY FOR FEDERAL AID
Forlr Internal 1-8] 4
Use Only PNRS # 7 6 1 2 2 7 5 0 /" Page One
12 APPLICANT o (45 46] DIVISION 179
02 Preg. Dept. Geol, & Mineral Industties "
12] APPLICANT ADDRESS STREET (45| 46] CITY | [60 | 76] ZIP (80
03 | 1069 State Office Bldg Portland 97201
12] CONTACT PERSON [45| 46] AREA CODE  [48 49] PHONE [55] 56] EXTENSION [59
04 |R. E. Corcoran 503 229-5580
12 PROJECTTITLE  Exploration for uranium and geology of the Bear Creéek Valley- b
01 | Sams Valley areas of southwest Oregon
12] PROJECT LOCATION—CITY PROJECT LOCATION—COUNTY PROJECT LOCATION (79
11 SEC: T:
Jackson
R:
SUMMARY PROJECT DESCRIPTION (ATTACH SUPPORTING DOCUMENTS AS NECESSARY—SEE INSTRUCTIONS ON BACK) |
05 The proposed study will consist of a reconnaissance exploration of about
12] 71
06 | 150 square miles in the Bear Creek Valley and Sams Valley in Jackson County, Oreg.
12] M
07 Thé study will include a radiometric reconnaissnce of all accessible outcrops
12] . 71
og | and a soils test for radon gas using the Track Etch, Terradex method.
12) B (71
09
12] 7
10 . |
AMOUNT REQUESTED—FEDERAL FUNDS NON-FEDERAL MATCHING FUNDS OTHER ‘ TOTAL i
12 12]  (A) Grant [19]20] (B) Other [27 | 281 (C) State  [35| 36] (D) Local  [43| 44] (E) FUNDS [5] | 52) (F\ FUNDS ~i
$22,1,00.00 2,060.00 |
12] TYPE OF OTHER FEDERAL FUNDS (See 12B) [45 » 46] TYPE OF OTHER NON-FEDERAL FUNDS (See 12E 79 |
13 |
n 12], FEDERAL PROGRAM TITLE 71
14 | National Uranium Resource Evaluation (NURE)
12] FEDERAL AGENCY NAME [45 | 46] FEDERAL SUB-AGENCY NAME 79
li Energy Research and Development Admin,
17 (A) TYPE OF APPLICANT: (Check (X) the single most applicable box)
. INTER- 4 SCHOOL SPECIAL COMMUNITY SPONSORED N N
STATE STATE COUNTY ciry DISTRICT DISTRICT ACTION ORGANIZATION OTHER
12 D13 Ow [d1s 16 017 18 19 ] 20
(B) TYPE OF ACTION: (Check (X) as many boxes as apply to this action)
NEW CONT. SUPPLT INCREASE DECREASE ]1 ‘ INCREASE DECREASE
GRANT GRANT GRANT DURATION DURATION ‘ CANCELLATION | DOLLARS DOLLARS
T 21 0 22 0 23 ] 24 [ 25 1 0 26 | O27 — 28
(C) HAS DISTRICT CLEARINGHOUSE BEEN NOTIFIED? | () review RE. | (E) ENVIRONMENTAL | (F) HOUSING RELOCATION
QUIRED by A-95 IMPACT i REQUIRED
Yes No Yes No Yes No | Yes No
029 X330 Date: []31 [X32| 133 X 34 35 T 36
(G) ESTIMATED APPLICATION FILING DATE: 41] MONTH (42| 43] DAY  [44 45) YEAR 146
Jan, 1, 1977 Jan, 1 ‘ 1977 _
Form PNRS-1  Page 1



ADDITIONAL INFORMATION—ALL APPLICANTS

A. Is the project consistent with the city or county
comprehensive plan, zoning and subdivision ordinance?

No [] Yes [

B. Is the proposal consistent with statewide land use goals?

No [] Yes [

C. Is the proposal consistent with state and regional plans?

No [] Yes []

Will the project have an impact on a neighboring jurisdiction?

g2 |8 |F |F

No [ Yes []

If so, is the project consistent with the comprehensive plar:
for that jurisdiction?

No [] Yes [

Explain deviations if any, from pertinent plans.

V. Federal Catalog number (or Public Law no. and title)
V. Has funding agency been notified? No [] Yes X] Date: 12/9/76
If project includes state funds (12C), identify agency Geology & Mineral Industries

VI.

VIII.

STATE AGENCIES ONLY

(a) IS PROGRAM BUDGETED []

(b) STATE SHARE

NON-BUDGETED []

GENERAL FUND CASH OTHER FUND CASH IN KIND
$ $ ¢ 2,060,00
(c) FUNDING METHOD FEDERAL SHARE STATE SHARE TOTAL
First Year 0, 88 ¢ 22,L00,00 o 12 ¢ 2,060.00 0,100 _2k,L60.00
Second Year % $ % $ % $
Third Year % $ % $ % $

(d) WILL PRCGRAM REQUIRE HIRING OF NEW STATE EMPLOYEES? NoX] Yes [ Number

(e) Will accounting for this grant be administered by the Executive Dept. Accounting Division? Yes [[] No K]

PLEASE ATTACH ANY ADDITIONAL NARRATIVE OR REMARKS

Farm DNIDS 1 Pana 2
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UNITED  STATES e

'ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION (’M
GRAND JUNCTION OFFICE
GRAND JUNCTION, COLORADO 1501

March 29, 1976 ||
%

Mr. Raymond E. Corcoran

State Geologist

Dept. of Geology & Mineral Industries
1069 State Office Building

Portland, Oregon 97201

Dear Andy:

Your recent letter has been referred to me for response. As I promised
in our telephone conversation of March 18, 1976, I am enclosing copies
of news releases describing most of our geological contracts and agree-
ments. Those in which State Surveys are involved are checked with a
pencil. You will find our National Uranium Resource Evaluation (NURE)
program briefly described in these news releases.

Since the inception of the NURE program three years ago, we have let only
one agreement that includes the State of Oregon; that is an agreement
with Lawrence Livermore Laboratory (LLL) for water and stream-sediment
sampling of several western states. In addition to sampling by LLL as
part of our national hydrogeochemical survey, work contemplated in Oregon
includes coverage as part of our national aerial radiometric survey,
which is being contracted to private service firms.

During the past few months, we have been in the process of transferring

the ERDA Grand Junction Office contracting function to Bendix Field
Engineering Corporation, our prime contractor. Correspondence regarding
contract matters, and particularly unso]1c15§§:%9nxrgg;%proposals, should
be directed to the following, with a copy ta“Mr. Grutt:, 2
Mr. Charles L. Greenslit, Manager

Grand Junction Operations

Bendix Field Engineering Corporation

P. 0. Box 1569

Grand Junction, Colorado 81501

uTIO
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776-191°




Mr. Raymond E. Corcoran -2 - March 29, 1976

-
ra

It would be helpful to receive a summary of your department's capabilities
and interests. Much of our future contracting will be accomplished by
Bendix requests for proposals, either of single organizations having a
unique appropriate capability, or of multiple organizations.

It was good chatting with you again.

Sincerely,

Lol § Lo

Donald L. Curry, Adsistant Director
Resource Division

Enclosures:

PR No. 14, dtd 6/18/76
PR No. 29, dtd 8/8/76

PR No. 76-2, dtd 1/14/76




_ UNSOLICTTED URANIUM EXPLORATION PRGPOSAL

Submitted to
ENERGY RESEARCH AND DEVELOPMENT ADMINISIRATION
by
STATE OF OREGON DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES

1069 State Office Building
Portland, Oregon 97201

TITLE OF PROPOSED PROJECT:
EXPLORATION FOR URANIUM AND GEOLOGY

OF THE BEAR CREEK VALLEY - SAMS VALLEY AREAS OF SOUTHWEST OREGON

Principal Investigator: Norman V, Peterson, Economic Geologist
Department of Geology and Mineral Industries
P.0. Box 417
Grants Pass, Oregon 97526

PROPOSED STARTING DATE: May 1, 1977
PROPOSED COMPLETION DATE: December 31, 1977

AMOUNT REQUESTED FROM ENERGY RESEARCH
AND DEVELOPMENT ADMINISTRATION . . o ¢ ¢ ¢ o o o o o o o o« o« & $ 22,400

OREGON DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES. . . . . . . . . 2,060

TOTAL PROJECT COST. . . . . . . . S 24,460

$
ENDORSEMENTS

Principal Investigator: Approving Administrative Official;
Name : Norman V. Peterson ,«’7 Raymond E. Corcoran
e //((
Signature: [Z//Jékz;£;4h~// ;;;) .g A T eLALe
Title: Economic Geologist State Geologist
State of Oregon Department of Geology State of Oregon Department of Geology
and Mineral Industries and Mineral Industries

Date: December 9, 1976 December 9, 1976
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EXPLORATION FOR URANIUM AND GEOLOGY
, OF THE ;
BEAR CREEK VALLEY - SAMS VALLEY AREAS OF SOUTHWEST OREGON

The proposed study will consist of a reconnaissance exploration of about
150 square miles in the Bear Creek Valley and Sams Valley in Jackson County,
Oregon (see index map) to determine the potential for uranium mineralization.
Bear Creek Vélley and Sams Valley are underlain by a thick sequence (8,000
feet to 9,000 feet) of early Tertiary continental sediments including shales,
sandstones, and conglomerates, Cross-bedding, cut and fill structure, and
the lenticular nature of the sediments indicate a low relief, fluvial environ-
ment, and the zbundant carbonaceous material (sub tropical flora) indicate
a moist- humid;climatic environment. The lowermost sediments tend to be
arkosic with a change to tuffaceous sandstones and shales in the upper part
of the section. The Ashland granite pluton and early Western Cascade
Volcanics (Little Butte) are presumed to be the source rocks for the sedi-
ments, |

A survey of the literature about sandstone type uranium deposits in
cseneral (Craig, Brooks, and Patton, 1273) shows that the Bear Creek Valley -

¢
Sams Valley sedimentary rocks have many of the characteristics that are
indicative of uranium deposits in other areas.

Fischer (1975) in a paper at the 1975 Uranium and Thorium Research and
Resources Conference at Golden, Colorado, summarized the "exploration guides
to new uranium districts and belts' as follows:

"The principal U.S. source of uranium is deposits in continental, len-

ticular sandstone beds. Beds of this type are probably the best hunting
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ground for grouﬁé of significant new deposits - in reality, new districts
and belts - that will be needed to satisfy future réquirements for uranium,
A model, cvolved from the major productive districts énd belts, presents
geologic relations that may be useful as guides in selecting the beds and
areas most likely to contain significant deposits.

"Host rocks favorable for large uranium deposits are sandstone lenses
interbedded with mudstone; these mudstone beds or some overlying beds commonly
contain volganic ash, Sedimentation on a low-lying terrane with a high water
table, yielding nonoxidizing conditions of water-saturated beds, is indicated
by the preservation of coalified fossil plants, which are present in almost
all host beds. During ore formation the host beds dipped gently, owing to
initial stream gradient or slight tectonic tilting. The ore-forming solu-
tions were ground waters that moved downward by gravity. The ore formed
slowly under étable conditions, at shallow to moderate depths, in zones a
few miles to a few tens of milgs from the depositional or erosional edges of
" the host beds, at places where adequate reducing conditions were encountered,
The reducing agents are obscure and perhaps varied. Roll-type deposits seem
to have formed relatively late after accumulation of the host beds, whereas
tabular-type deposits may have formed relatively soon after sedimentation,

"Sandstone units having some or all of the lithologic characteristics
favorable for uranium deposits are numerous and widespread in the United States
and they occur in areas of different geologic setting and history. If new
districts are to be found at tolerable costs, geologic guides will have to be
used to select for exploration the sandstone units and areas most likely

to contain groups of significant deposits."



¢

£

The Bear Cgéek Valley apd Sams Valley sediméntary rocks have many of
the physical properties and geologic relations listéa above that would
indicate a favorable environment for uranium depositsland are deemed worthy
of a preliminary evaluation. There are no records to indicate that any
exploration for radioactivity has ever been done.

Two radioactive occurrences are reported in the presumed source rocks -
one a short distance to the northeast in rhyolite tuffs of the Little Butte
volcanic rocks, and the other in pegmatite dikes of the Ashland granite
pluton,

Previous work

Wells (1956) mapped the sedimentary rocks as Umpqua Formation of Eocene
age., He suggested that the lower part were of marine origin, grading upward
into continental deposits, water-transported, and air-transported clastic
rocks of volcanic origin. The stratigraphy of the sediments in the Bear Creek

Valley has been described in alPhD thesis by McKnight (1971). However, the

' continuation of the sediments northwestward into Sams Valley has not been

described in any detail.

Work proposed

4

The proposed study will consist of the following:

(1) A ground (foot and vehicle) radiometric reconnaissance of all access-
ible outcrop areas in Bear Creek Valley and Sams Valley using a sensitive
detection device (Gamma Ray Scintillometer or portable Gamma Ray Spectrometer).
The readings will be used to make an isorad map of the area.

(2) Make a grid survey for radon gas using the Track etch, Terradex method.

This technique involves placing a small radiation sensitive plastic detector



v
housed in a sm;Ii sampling cup in shallow holes (2% feet aeep) in the ground.
These detectors measure the concentration of radon gas and where measured
can be used to indicate the presence of anomalous uranium mineralization,
A detailed description of the track etch technique is attached. The mater-
ials, analysis of the exposed detectors as well as contour maps showing radon
gas concentrations will be furnished by the Terradex Corporation.

(3) Collect and analyze 10 water and stream sediment samples from
strategic locations to determine uranium content.

(4) In conjunction with 1, 2, and 3 above, we will do a geologic recon-
naissance to correlate the little known stratigraphy in Sams Valley with the
already described Payne Cliffs Formation in the Bear Creek Valley. The
information froﬁ this part of the study will be incorporated in a preliminary
report and geologic map.

Organization and Facilities

The State of Oregoﬁ Department of Geology and Mineral Industries has com-
* plete office, accounting, editing, drafting, analytical facilities and staff
to carry out the proposed work, except as noted in (2) above. The material,
readout, and interpretation of the radon gas grid survey will be contracted to
& .
the Terradex Corporation. All parts of the proposed work will be carried out
concurrently and the project would begin May 1, 1977, and be completed by
December 31, 1977.

Principal investigators will be Norman V. Peterson, Economic Geologist,
State of Oregon Department of Geology and Mineral Industries, Grants Pass
Field Office, P.0. Box 417, Grants Pass, Oregon 97526, and Monty Elliott,
Assistant Professor, Southern Oregon State College, Ashland, Oregon 97520,

A resume’ for each is attached.
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ESTIMATED PROJECT COSTS

Field supplies: maps, sample bags, bottles, etc. . . . . .
Analytical work for 10 water and soil sediment samples. . .

Material, interpretation, reports, and maps for
radon gas survey (500 cups). « « o « & o o o o o . e .

Rental of scintillation counter or gamma ray spectrometer
(Geometrics 408-734-4616 6R 101A) - 2 months . .

Salaries:

Principal Investigator, N.V. Peterson - 4 mos. . .
Principal Investigator, M.A. Elliott - 1% mos. .

Field Agsistant = 3 MOS« .
Field expenses - per diem . . . . « « &+ « &« « .
Transportation (5,000 miles). . . . . « « . .
Drafting - base maps, geologic map. . . . « « « « « « « - &

4

Administrative costs (20 percent of Salaries & Wages). . .

TOTAL., « « « « « « o &

5 250

200

8,900

500

6,400
2,100

1,800
850
750
650

2,060

$ 24,460



NORMAN V. PETERSON 7

.

Norman V, Peterson: Age 52, Present position: District Geologist, Grants Pass Field

Office, State of Oregon Department of Geology & Mineral Industries.

Educational history: University of Oregon: 1956 - Bachelor of Science, Geology;

1957 - Master of Science, Geology; 1957 - Graduate Assistant.

1957 - present: Field Geologist for the Oregon Department of Geology & Mineral Industries.
Have spent all of these 16 years in the Grants Pass Field Office. Geologic studies at the Grants
Pass field office have been'of a great variety and include academic as well as economic
oriented projects. Commodity studies include uranium, limestone, and geothermal resources.
Main responsibility has Eeen as a volcanologist in studying the varied and interesting volcanic

history of Oregon.
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DATA SHEET
Monty Arthur Elliott

Basic Facts

ABC & v o s o o & = Military « « o o o o 1=Y
Height. « « ¢« « « « 5=8 Handicaps. . « « « « Eye glasses
Weight. « « « &« o o 190 Police Record. . . . None

Race. « ¢« « ¢« « « « Caucasian Credit Rating. . . . Excellent
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URANIUM EXPLORATiON WITH THE TRACK ETCH TECHNIQUE

H, W, ALTER, TERRADEX CORP.

J. E. GINGRICH, TERRADEX CORP.

ABSTRACT

The Track Etch* technique for uranium exploration has been
used on a. large number of uranium exploration programs representing
a wide spectrum of geological environments. Initial results have
been promising in most of these surveys and new uranium ore bodies
have been found by using this relatively new technique.

The Track Etch method utilizes small solid state alpha track
detectors to measure the radon gas emitted by uranium ore bodies
and it can thus detect uranium mineralization buried at depths
too great to be measured with surface or airborne scintillometer
techniques. The method is also simpler, more reliable and more
sensitive than the emanometer methods previously used for radon
detection.

The environments in which the Track Etch technique has been
employed have included sedimentary deposits in New Mexico and
+ Wyoming, vein-type deposits in Colorado and Australia, and deposits
covered with glacial till in Canada. This paper will discuss the
basics of the Track Etch technique, how it is being applied in
the field, and will review some case histories from several field
surveys.

* Track Etch is covered by U.S. and Foreign Patents of Terradex
Corporation, Walnut Creek, California.
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Introduction /

The natural radioactivity associated with uranium makes it
possible to prospect for uranium ore bodies using radiometric mea-
surement methods. The instruments usually employed (scintillometers
or Gieger counters) do not measure the uranium radioactivity directly
but are sensitive to the gamma radiation in the natural radio-
active decay products (primarily Bismuth-214) which are present
in all rocks and soils containing uranium mineralization. Because
these instruments are sensitive to gamma rays they must be used
relatively close to the source of radiation or the radiation becomes
so attenuated by the intervening materials that it cannot be meas-
ured accurately. Airborne gamma-ray surveys are normally conducted
at altitudes of a few hundred feet and they detect only surface or
near-surface mineralization buried less than one foot. Portable
hand-held gamma detectors must also be used within a foot of buried
uranium mineralization to adequately detect its presence. When
prospecting for deeply buried uranium with gamma sensitive instru-
mentation it is necessary to first drill an exploratory hole to the
desired depth and then proi:2 the hole with a gamma detector to
determine the presence of uranium mineralization. Because of the
gamma attenuation characteristics of soil and rock the drill hole
must be in, or very close to, the uranium mineralization in order
for it to be detected. Thus sub-surface mineralization becomes much
more expensive to locate using gamma ray detection techniques.

Uranium also produces several alpha emitting radioactive decay
products which -are not directly detected by gamma-sensitive instru-
mentation. (Figure 1) One of these alpha emitting decay products
is radon gas. A small amount of radon is continuously released
from all uranium mineralization and this radon can move from sig-
nificant depths through the covering rock and soil to the surface
where it can be detected with the proper equipment. The mechanisms
which cause radon movement to the surface are not well understood
but its transport is related to meteorological "pumping action"
that occurs due to variations in barometric pressure and air tem-
perature changes which cause sub-surface gases to move considerable
vertical distances. These mechanisms however also cause wide
variations in the radon concentrations at the surface and some
researchers have found changes of as much as a factor of 100 in a
twenty-four hour period at a single location. It is this variation
in radon concentrations at the surface that makes it difficult to
use radon concentration measurements as a guide to buried uranium
mineralization.

The possibility of using radon as a uranium prospecting
tool was first suggested nearly 50 years ago but it has only been
in the last 20 years that it has been used to any appreciable extent.
This is partly due to the fact that earlier exploration efforts
were concentrating on the more easily found surface or near surface
deposits where gamma sensitive instrumentation is effective. As
the discovery of new ore bodies at greater and greater depths has
become increasingly expensive using gamma sensitive instrumentation,
new and improved methods including those utilizing radon measurements

have been increasingly used.
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' During the last few years several types of radon measuring
Anstruments (sometimes called emanometers or "sniffers") have been
developed. They usually consist of a small gas chamber covered with
an alpha-sensitive phosphor which is optically coupled to a photo-
multiplier. The chamber is filled with soil gas pumped from a
shallow hole in the surface soil. Each scintillator pulse from

the phosphor is counted for a short period of time. The equipment
thus measures the total alpha radiocactivity from the radon in the
soil gas sample. '

These instruments are relatively complex both electrically
and mechanically and the phosphor coated sample chamber is subject
to surface contamination from radon daughter products. The biggest
problem with the radon emanometer however is that it measures only
a .short-term soil gas sample which is usually not indicative of
the average radon concentration in the immediate area. Because of
these factors and others many users of radon emanometers have
achieved only limited success in locating new uranium ore bodies
on the basis of the instantaneous radon measurements.

The Track Etch System

A new technique called Track Etch for radon measurement has
recently been developed which eliminates the major problems of the
emanometers. It is also very simple and easy to use in the field.
The Track Etch technique is based on the utilization of a newly
discovered radiation sensitive plastic detector. These detectors
are placed in small sampling cups that are placed in shallow holes
in the ground where they measure the soil gas radon concentrations.
(Figure 2) The detectors are sensitive to the alpha particles emit-
ted by radon and they are processed in an etching solution to
provide visible track-like images of the alpha particles, hence
the name Track Etch. The detectors are unique in that they are not
sensitive to light or to the gamma or beta radiation produced by the
various elements in the soil and in the way they are used in the
sampling cups they are only sensitive to the alpha emitting radon
isotopes within the sampling cup.

In a typical uranium gxploration program, sampling
cups containing Track Etch detectors are placed in holes, about
2% feet (70 cm) deep over the area being explored. (Figure 3)
The sample holes are located in a grid pattern between 30 and 1000
meters apart depending on the size of the area being explored, and
the dimensions of the expected ore bodies. After the cups are in
place, the holes are covered and the cups are left undisturbed for
several weeks. By leaving the sample cups undisturbed for this
period of time, a meaningful average radon concentration can be
measured. At the end of the sample measuring period, the cups
are recovered and the detectors are processed and read to determine
the number of alpha tracks recorded and hence the average radon
level at the sample location. To obtain the maximum amount of in-
formation from the Track Etch readings, the data are usually pre-
sented in the form of radon contour maps or graphs.
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The Track Etch system like other radon detection methods can
also indicate the presence of near-surface thorium mineralization
since thorium produces the alpha emitting thoron gas (Radon-222).
(Track images in the detectors are essentially the same for any
gaseous emitter.) Since thoron gas is a very short lived isotope
(55 seconds) thorium will be detected only if it is present a few
feet from the sampling cup. This potential interference problem
can be avoided by measurement of each sampling point with a spectral-
type scintillometer which detects the presence of thorium.

The Track Etch system like many geophysical and geochemical
methods requires the accurate determination of the background (radon)
level for the area being surveved. Thus a minimum of about one
hundred sampling stations should be used to statistically determine
the general background value with the desired accuracy. Experience
with a large number of exploration programs has shown that the back-
ground levels can vary by as much as an order of magnitude in
different exploration areas around the world. These variations
are due to differences in surface and near surface uranium min-
eralization and in differences in general rock types in the explora-
tion areas.

Field Test Results

The Track Etch methods for uranium exploration have been
employed in nearly 200 exploration programs in a variety of geo-
logical environments. Some of the initial work was carried out
in the sedimentary deposit areas of western United States and the
vein-type deposits of Australia. Most recently several successful
programs have been carried out in Canada. The following results
are typical examples from some of these programs and while they do
not discuss details from the full range of Track Etch experience
they illustrate a few of the results from varied types of explora-
tion programs.

Sedimentary Basins - Western United States

In one sandstone area o% the Western U.S. the usual method
for uranium exploration required the drilling of 500 foot explora-
tory holes on a planned pattern and radiometrically logging the
holes with scintillometer probes. There were no surface gamma
radiometric anomalies to assist the exploration efforts in this
area. The specific area selected for exploration was along a gen-
eral trend of known mineralization but where no exploratory dfilling
had been completed on the property of interest. Track Etch sampling
cups were placed in a regular square grid vpattern on 150 foot centers
in an area approxinately one mile long and one third of a mile
wide. The resulting radon contour map is shown in figure 4.
Three anomalies were detected on the property with a number of
detectors reading more than three times background. In the follow-
up exploratory drilling program over the highest anomaly the
third exploratory drill hole produced the first signs of mineral-
ization and the fourth hole which was drilled in the down-dip direct-
ion from the anomaly intersected a uranium ore body at a depth of
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i 330 feet. The initial intersection showed 9 feet of ore with
a grade of 0.34% U30g. Subsequently more fhan 40 holes were dril-
led in the .area with most intersecting ore grade material. The
ore body has now been delineated to the’ p01nt that it is known
to contain several million pounds of uranium and it is expected
to be mined in the near future.

The most significant factor in finding this ore body using
the Track Etch radon technique is the fact that it is at depths
ranging up to 360 feet and that it is covered by several sandstone
sequences with some shale stringers and thin layers (2 - 3 feet)
of coal in the intervening beds. The water table in this area is
about 350 feet so it can be assumed that the radon is penetrating
through essentially dry cover. In addition to the drilling around
the primary anomaly some exploratory drilling was done in areas
with low radon values and no significant uranium mineralization was
found. One test hole drilled into a second anomaly has shown some
mineralization but its full extent has not yet been fully evaluated.

Vein-type Deposits - Western United States

Several Track Etch programs have been completed in the hard-
rock environments of the Rocky Mountains where the usual targets
are vein-type deposits. The Track Etch technique is particularly
attractive for these areas because of the rugged terrain usually
encountered which makes it difficult or impossible to survey using
airborne radiometric techniques and where exploratory drilling
is very expensive.

One Track Etch test survey was undertaken in an area of known
uranium mineralization surrounding several mines and prospects in
the major uranium producing district of the Front Range of Colorado.
This is an area of intense surface leaching and associated thick
colluvial cover which renders conventional airborne or surface
radiometric prospecting techniques inadequate. In addition the
terrain relief is extreme and the targets are small, averaging 3 to
5 feet wide by 100 to 200 feet long making it difficult to use
conventional exploratory drilling methods to locate the mineral-
ization. The test survey‘using a random grid on 500 foot centers
produced excellent Track Etch anomalies over all of the known
significant mineralization in the district. An anomaly over the
Schwartzwalder Mine was more than eleven times background where the
mineralization was at a depth of approximately 150 feet. Three dif-
ferent surveys conducted in one small area over a span of 18 months
identified one large anomaly each time the measurements were made
and demonstrated the repeatability of the technique in this environment.

Meta sedimentary Deposits - Northern Canada

An orientation study using Track Etch was conducted in
Northern Canada over a known metasedimentary ore body which was
covered by glacial till. This program was the first conducted in
this environment and it was done for the purpose of determining the
applicability of the technique in such glaciated environment.

The uranium deposit consists of several pitchblende-bearing lenses
associated with gently dipping fracture zones in paragneisses and
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granites of Archean or Aphebian age. Mineralized zones were
outlined by drilling and they occur at depths ranging from 10 to
60 feet in thickness. Approximately 160 Track Etch sample cups
were placed in shallow holes), averaging 2% feet in depth along
grid lines at approximately 200 foot centers. .Sampling extended
well beyond the boundaries of the known ore zone.

The survey results were plotted on a radon contour map as

. shown in figure 5. A number of high readings from the Track Etch
detectors were found over the ore body with a peak value of more
than 50 times the background value measured for the surrounding
area. The highest value was obtained where there is known ore
grade material in mineralized lenses at several depths ranging
from 60 to 260 feet. Other anomalous readings were obtained over
ore grade mineralization at depths ranging up to 350 feet.

Recent experience from two other test programs in Northern
Canada is worthy of note. Tests were conducted over known ore
bodies covered by perma-frost and in both instances significant
anomalies were detected. These results tend to confirm the porous
nature of the perma-frost cover and suggest the usefullness of the
Track Etch technique in this environment.

Australian Experience

A number of exploration programs have been conducted in
Australia using the Track Etch method. The environments explored
have included several surveys in the Alligator Rivers area of the
Northern Territory, the Frome Lake Embayment of Scuth Australia
and several sedimentary areas in other parts of the country. One
of the earliest test programs was conducted over a known ore body
in the East Alligator River uranium district. There was no indica-
tion of the presence of this ore body from normal aerial or ground
radiometric surveys although the presence of anomalously high
radon concentrations in the area was known. Track Etch detectors
placed on a 100 by 500 foot grid clearly located an anomaly over
the known ore body with the highest reading more than 40 times
background. The ore body was at a depth of 250 feet covered pri-
by sediments and the water table in the area was relatively near
the surface (10 to 80 feet) clearly indicating from the results
that the signal was not substantially attenuated by the thick
water cover. (Preliminary results from other programs seem to
indicate that there may even be an enhancement of the signal in
areas with a high water table.)

In another Australian test program in the Frome Lake area of
South Australia a survey was made over an ore deposit in a Lower
Tertiary paleochannel sand which was at a depth of 330 feet. The
ore averaged 12 feet in thickness at an average grade of 0.25% U30g.
The whole area was overlain by a sequence of relatively impermeable
Upper Tertiary lacustrine clays. The Track Etch radon map of this
area identified several low order (2 to 3 times background) anomalies
over the known ore body. The anomalies were displaced about 300
feet from the center of the ore body for reasons not yet clear.
The low order of the anomalies probably reflects the thickness of
the overburden and the impermeable nature of the clay cover.



Regional Surveys

During the last year and a half the Tiack Etch technique has
been used on-several regional exploration surveys in the U.S. and
Australia by placing the sampling cups on very wide centers ( up to
5000 feet between points ). These surveys have usually been per-
formed in new exploration areas where there may have been some
weak airborne or surface anomalies but where no major mineralized
areas had been discovered. In these situations the Track Etch
results are expected to be especially valuable since the results
can be used to guide the initial exploration drilling which often
is done very blindly since little is usually known about the sub-
surface geology. Results to date indicate that in the areas tested
there are broad anomalies that are due to known increases in min-
eralization and the variations in readings have been attributed
to changes in sub-surface geological units or geological structure.
Follow-up surveys using closely spaced sample points around the
regional anomalies have further defined the detailed variation in
local mineralization and these results are being used to guide
detailed exploratory drilling. The promising results from these
regional surveys already completed has proven the value of the
Track Etch method in this mode of use.

Conclusions

The Track Etch technique for uranium has proven to be a val-
uable tool for uranium exploration in areas where the more conven-
tional surface radiometric techniques are not effective. The
method of sampling eliminates the probelms of variability in radon
measurements encountered with other techniques and the simplicity
makes it both highly reliable and easy to use in the field. It
is particularly attractive for preliminary surveys and for explor-
ing in remote areas where there is usually a limited amount of
field support available.

Experience with the Track Etch system has indicated that its
use can result in significant savings in exploration drilling costs.
Exploration drilling can be reduced by up to 90% by utilizing the
Track Etch radon contour maps to guide the initial drilling phases.
In addition, valuable information about the sub-surface geology
can be obtained which can be very useful not only in uranium ex-
ploration but also in exploration for other minerals. Experience
has shown that the Track Etch radon technique can operate effectively
in most any terrain from tropical areas of Australia to the perma-
frost covered arctic regions of Canada.
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Figure 4. Track Etch Map from Grants Mineral Belt Discovery
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Figure 5. Track Etch Map from Northern Canada Survey
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Abstract

The reported occurrence of uranium end radium ore in Mutton
Mountain in central Oregon was investigated in the laboratories
of the State Department of Geology and Mineral Industries. The
samples submitted were studied by fluorescent, electroscopic,

and spectrographic methods. No ore of commercial value was in-
dicated.
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REPORT ON URANIUM FROM MUTTON MOUNTAIN
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I. Introduction

On Mareh 13, 1945, the announcement was made in The erogonun" by
Jack A, DeMent of Portland, Oregon, that radium and uranium had been
discovered in an ore specimen from l”lntton‘ Mountain on the Warm Springs
Indian reservation in central Oregon.

The specimen was found by Mr. Joseph Davis of Tigard, Oregon. The
specimen submitted to the State Department of Geology and Mineral In-
dustries was mainly chalcedony with a partial coating of apaline mater-
ial which exhibitod' pale yellow-green fluorescence.

On April 3rd and 4th, Mr. Davis made a field trip to the locality
and brought nine specimens from the surrounding territory to the State
Department of Geology and Mineral Industries to be examined for uranium
and radium.

The following methods of testing were useds

1. Fluorescent light

2. Electroscope (aluminum leaf)
4

3. Spectrograph
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1 See clipping in appendix of report.



II. Description of Samples

Vi
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A description of the samples tested is given in Table I.

Since a com-

plete petrographic examination of all samples from Mutton Mountain was not

warranted, a description reference is given, which indicates the source of

the description of each sample.

.General
Ref, No.  Leb, No.
U-1 P-3499
U-2 P-3500
U-3 P-3501
U4 P-3502
-5 P-3503

SA. ’lwr;‘l; L?)
&\,

- 1 o™~
s Ve

S R13

A vein of grayish rock showing out-
crop of about 50 x 100 ft. about
150" down slope directly under field
of fluorescent material described
under sample U-10.

A visible 6-foot outcrop above and to
right of field containing sample U-10.

An outerop of grayish pebbly material
in center of field containing sample
U-10, which runs for about 2 miles in
a northwesterly direction.

Right alongside of the U-3 material is
a sizeable veln of goft rose-~tinted
rock or sandstone. About a 4~foot
showing with a top covering of seil.

Brownish-black dike of material on
edge at vein of cliff in a locality
about 5 miles to the east of the

area described under U-4. However,
this area also has some fluorescent
agate of a different type from that of
sample U-l0 - same yellowish fluores-
cence but not so bright. Vein, or as
much of it as is exposed, runs about
10 x 300 ft. Lies on edge.

/ ;
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Deseription
Reference

Howard and
Joseph Davis

Howard and
Joseph Davis

Howard and
Joseph Davis

Howard and
Joseph Davis

Howard and
Joseph Davis

%
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)
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Ref. No.

U-6

-7

U-10

U-11

General

Lab. Ho.

P-3504

P-3505

' P-3506

P-3507

P-3521

P-3521-a

. TABLE I (cont.)

Description

Grayish to green outcrop approximately

100 x 200 ft, Some fluorescent agate

on either side.

Resembles obsidian., Outcrops approx-
imately 15 x 100 feet up and down hill.
About 50 feet higher up, there occurs

a 20-foot caprock composed of what seems
to be an unusually yellow lava rock. No
fluorescent matter in wvicinity.

Found at an elevation of about 3000 ft.
Qutcrops seem to continue for miles
showing same material.

Coal-like material outcrops at a 2000
ft. level on same mountain.

First sample submitted by Joseph Davis.
This sample was & geode from the Clarno
formation and probably of upper Eocene
age. The geode is of chalcedonic mater-
ial which has a botryoidal structure.
The sample possessed a partial coating
of material (described under U-ll) which
fluoresced a pale yellow-green color.

Fluorescent coating found on sample
U-10. The coating is nearly all opaline
material.

Uraninite ‘(pitchblende) from standard
mineral collection of the State Depart-
ment of Geology and Mineral Industries.
Specimen is from Bohemia.

Carnotite - lioab district, Utah.

Torbernite - Mt. Painter, 8. Australia.

Opel - semi opal - fluorescent. lievada

Degcription
Reference

Howard and
Joseph Davis

Howard and
Joseph Davis

Howard and
Joseph Davis

Howard and
Joseph Davis

W. D. Lmrry

W. D. Lo'ry

Descriptive
list in stan-
dard collec~-
tion.

Descriptive list
in standard col-
lection.

Descriptive list
in standerd col-
lection.

Descriptive list
in standard col-
lection.



Uraninite, carnotite, and torbernite are known’;ourqcs of uranium.

Schoeller and Powell? describe them as follows:

(1)

(2)

(3)

(4)

"Uraninite is a complex mixture of oxides, described by Dana as
a 'uranate of uranyl, lead, usually thorium (or zirconium) often
the metals of the lanthanum and yttrium groupsj also contains
nitrogen in varying amounts up to 2.6 percent'. A black, pitch-
like heavy mineral; sp. gr. 9.5; H. 5.5 HNon-magneticj brittle;
conchoidal fracture. Cubic, sometimes found as octahedra.

Streak brown black to olive-green and shining. There are several
varieties of this mineral. Cleveite contains about 10 percent
of yttria earths; broggorite shows a ratio of UO3 to other bases
of about 1l:l; Uraniobite contains much thoria and the maximum
observed amount of nitrogen."

"Pitchblende is a black, amorphous, hydrated oxide containing
unlf traces of thoria and }lre earthsj sp. gr. 6.5. It is found
in veins with sulfide minerals, while uraninite occurs in pegma-
tites.”

"Torbernite (copper uranite) copper uranyl phosphate (H. 2.5

8p. gre 3.5), is a brittle emerald green mineral with pearly to
adamantine luster and micaceous cleavage. It is tetragonal,
occurring in thin, transparent tables or in micaceous aggregates."
"Carnotite, hydrous potassium uranyl vanadate, consists of a yel-
low crystalline powder or incrustations on sandstone and quartz
and in crevices of rocks."
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Fluorescent opal was studied because it is beliéved that its fluorescence
is caused by small amounts of uranium3, 3

3 W Denver Equipment Company publication, vol. 8, no. 3, March,
» Pe &V.
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lines were sensitive to 0.1% uranium when a 50 mg sasiple was useds

.

Arc Intensity
424k o 25 '
42463 2t

The 4241.7 A line was eliminated because of the interference of gircon-

ium at the same nvol&agth.

Analyses were then made of the following samplest

U=l U-8

U=2 -9

U-3 U-10

U=4 U-11

U5 Carnotite

U-6 Torbernite

U7 Fluorescent opal

Following are the conditions under which the spectra of the samples were

: recordeds

1.
2.
3.
he

5.
6.
7
8.

9.
10.

Plate Nos.: 837 and 839
Ranget 3650-5000 A
E-33 plate

220 volts -~ 5 amps for 30 secs. then 13 amps to
completion

5% light

Iron standerd -~ 5 amps for 30 secs.
New uppers

50 mg sample

Carriage at 10
Develop 5 min. at 70° F,



The results are given in Table II,

10% uranium

1% ursnium

0.1% uranium
0.01% uranium
U-1

U-2

U-3

V-4

U-5

U6

-7

U-8

U-9

U-10

U-11
Pitchblende

Carnotite

Torbernite

Fluorescent opal

.

TABLE II

Fluorescent Light Electroscope
Bright yellow 7.75 div./min
Bright yellow, but less 0.75 div./min
than 10%
None Not tested
None NHot tested
None No radioactivity
None No radioactivity
None No radioactivity
Rone No radioactivity
None No rgdioactivity
Hone No radioactivity
None Ho radioactivity
None No radioactivity
None No radioactivity

Pale yellow in parts, but No
none when crushed

radiocactivity

Pale yellow, but none Ho radioactivity
when crushed

None 14.5 div./min
None 15 div./min
None 3.3 div./min
Bright yellow No radicactivity

_Spectrograph
Strong
Medium

Weak

Not detected
Not detected
Hot detected
Not detected
Not detected
Not detected
Not detected
Not detected
Hot detected
Not detected

Not detected

Not detected

Not tested -
ingufficient
sample

10-1% uranium
10-1% uranium
1-0.1% uranium



IV. Discussion

.

The results obtained by each of the three sotliods whiss the Sandand
samples were tested for each sample are in agreement., The same sample was
used in each method and the results are as would be expected.

It is evident that there is no detectable urenium and hence no radium in
samples U-1 to U-9.

The fluorescence of the coating of sample U-l0 and the coating itself,
sample U-11l, is undoubtedly due to a surface or particle size effect or to
activation b& a minor constituent and the uranium content, if such is the cause
of the fluorescence, is much less than might be supposed, This fact is sup-
ported by spectrogrephic results.

Since crushed samples of uraninite (pitchblende), carnotite, and torbern-
ite were not available in sufficient quantity for electroscopic determinations,
the indication of radicactivity in these specimens is qualitetive only. Thus
it is not expected that electroscopic and spectrographic results should be cor-
.relative for these materials. .

The fluorescence of the opal is undoubtedly due to the uranium content,*
but the ratio of radium to uranium is so low as to render the sample incapable
of affecting the electroscope.
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1. The uranium ltandlrdirilﬁﬁ and 1%) and specimens known to contain uran-
ium (pitchblende, carnotite, torbernite, and fluorescent opal) varied
in their reaction to fluorescent light. All of the above-mentioned
materials except the fluorescent opal reacted to the electroscope,
and all except nfaninito, which was not tested, contains some uranium,
according to spectrographic results. Therefore, the fluorescent light
cannot be considered a specific test, the electroscope provides a meas-
ure of radiocactivity, while the spectrograph determines uranium only.

2. None of the samples from Mutton Mountain were indicative of uranium
ore of commercial value. That the fluorescent coating of the chalcedony
is an indiéatiou of & nearby uranium deposit is a possibility, but until
samples are obtained which indicate some radiocactivity, the report of
the discovery of uranium in Mutton Mountain must remain of academic
interest only.



ORE SPECIMEN HAS RADIUM

Discovery of radium and uranium in an ore specimen from Mutton
Mountain on the Warm Springs Indian reservation in central Oregon was
announced Saturday by Jack A. Dement, Portland research chemist.

Dement said the radioactive elements were found in a fragment of
chalcedony, which he described as "an agate-like silica material."
Presence of the elements was indicated by an electroscope, ultra-violet
light, spectroscope, peracid reaction and the fluoride bead test.

The specimen examined by Dement was found by Joe Davis, Tigard, who
turned it over to Dr. H. C. Dake, editor of "The Mineralogist." Davis
said the material is to be found in abundance in the locality where he
picked up the specimen.

Uranium Amount Vital

Dement said the quantity of radiocactive material in the specimen
had not been determined, since the richest part of the fragment was in
the nature of a coating over material which showed less radioactivity.

Fay W. Libbey, acting director of the Oregon State department of
geology and mineral industries, points out that chalecedony is not ordin-
arily found with uranium. The radiocactive substance would be expected
to be an accidental coating or deposit over the core of chalcedony.

In that case the abundance of chalcedony in the area would be no
indication of the amount of uranium to be found.

If the uranium is abundant, or relatively abundant, Dement's dis=-
covery is of supreme importance, he indicated; but if it is found only
in minute quantities, it is merely one more interesting item to add to
Oregon's geological wonders.
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“ASTRALITE" FLUORESCENT AGATE
Explanatory Notes

"Astralite®, so named because of its vivid fluorescent qualities was dis-
covered in August 1944 by Joseph and Howard Devis in the Mutton Mountain dis-
trict adjacent to the Deschutes River, Wasco County, central Oregon.

Material is black agate in nodule and geode form found only in one area
covering about fifty acres. Occurs on surface and under soil -~ some specimens
measuring two or three feet across. All of it is highly fluorescent (urenium
yellow and a dark green - the latter wherever black inclusions show.)

No claim is made by discoverers that this material contains radium - this
report being an independent observation by party unknown to writer.

Finders would have preferred to keep location secret and feel that news—
paper publicity was unfortunate, for the reason that if the location goes onto
public record it would result in an influx of amateur rock collectors to the
area who would destroy much of the rare material out of curiosity.

Due to publieity of the radium report and the stimulus of official interest,
the undersigned decided to make a field trip to the locality for the purpose of
finding pitehblende and to bring back semples of same if possible - or if no
pitchblende to be found, to bring in any other samples of outcrop ocecurring along
with the fluorescent agate. Field trip was made on April 3rd and 4th and the
following specimens brought backs

#1 - A vein of grayish rock showing outcrop of about 50 x 100 ft.
about 150" down slope directly under field of fluorescent
material described above.

#2 - A vieible six foot outerop above and to right of same field.

#3 = An outerop of grayish pebbly material in center of same field
which runs for about two miles in a northwesterly direction.

#4 - Right alongside of the foregoing grayish material, is a sizable
vein of soft rose tinted rock or sandstone. About a four foot
showing with a top covering of soil.

#5 - Brownish black dike of material on edge at rim of c¢liff in a
locality about 5 miles to the east of the area mentioned above.
However this area also has some fluorescent agate of a different
type from the above described - same yellowish fluorescence but
not so bright. Vein, or as much of it as is exposed, runs about
10 x 300 feet. Lies on edge.



Hotes

#6 - Grayish to green outcrop approximately 100 x 200. Some fluor-
escent agate on either side. /"

#1 - Resembles obsidian., Outcrops approximstely 15 x 100 feet up
and down hill. About fifty feet higher up there occurs a
twenty foot caprock composed of what seems to be an unusually
yellow lava rock. No fluorescent matter in vicinity.

#8 - Found at an elevation of about 3000 feet. Outcrops seem to con-
tinue for miles showing same material.

#9 - Coal-like material outcrops at a 2000 ft. level on same mountain.

Special attention should be given to specimens 1 to 5 as these were taken
from heaviest fluorescing area. An odd fact noted was the constant occur-
rence of all kinds of rocks in the creek running below for a distance of
several miles - or all the way to the Deschutes, This seemed to be a coat-
ing left by water or possibly a molten substance which covered not only
agates, but common basalt rocks with a thin veneer of uranium salts. One
specimen noted seemed to be a conglomerate shot through with bright ker-
nels of fluorescing matter asbout the size of almonds. A specimen of this
rock was turned over to Smith's Agate Shop about two months ago and they
may still have it on hand.

Howard S. Davis
Joseph Davis

Rt. 1’ Box 501
Tigard, Oregon
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