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Docket Copy 


JUL b-196 


(Revis	 1954)	 .	 Docket No. DMEA 


Commodity 


Contract No. Idm—E 


UNITED STATES OF AMERICA
DEPARTMENT OF THE INTERIOR


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


EXPLORAT0N PROJECT. CONTRACT' 


JUL 51956 
It is agreed this ------------------------------------day of --------------------------------------------------, 195, between the 


United States of America, acting through the Department of the Interior, Defense Minerals Exploration 
Administration, hereinafter called the "Government," and 2 


atnox'at4onorthDaktscorpor*tton----------- --


'vvhosem- -ilin--
----------------------------------------------111--Noth--Da1ota ----------------------------------------------------.- ---------------


hereinafter called the "Operator,". as follows:	 . 


ARTICLE 1. This contract is entered into under the authority of the Defense Production Act of 
1950, as,amended. It consists of this form (MF-200), the attached Exhibit "A," Annex I, and0. 


---------
The Operator shall not transfer or assign this contract or any right thereunder without the written 


consent of the Government. 


ARTICLE 2. Operator's property rights.—(a) The land which is the subject of this contract (here-
inafter called "the land") is in the State of . , County of -------------------------
and is described in Annex I. 


(b) The Operator represents and undertakes that: 	 rigita to flesicn (1) The Operator is the 4 	 . ----------------------
in the land, in possession and entitled to possession for all of 
and by virtue of a	 -----.recorded in Book -----------------, page --------------------
official records of sai?1 Cbun1 Tãn . 


(2) The Operator's right, title, or interest (whether as owner, lessee, or otherwise) is subject 
only to the following claims, liens, or encumbrances: 


(c) The Subordination Agreement of the holder of any claim, lien, or encumbrance listed above, 
and (if the Operator does not hold the legal title) the Consent to Lien of any holder of. the legal title 


'If sufficient space is not provided in any blank, use an extra sheet of paper and refer to it in the blank. 
2 Insert name, and if an organization, its nature (corporation and place of incorporation, partnership with names of 


partners, etc.).	 .	 .	 . 
'State on a separate sheet marked "Annex I" the legal description or enough to identify the property, particularly 


excluding any areas from which the production is not to be subject to the Government's percentage royalty. 
Insert "owner," "lessee," "contract purchaser," "locator," etc. 
Insert "the entire interest," "the mineral rights," "an undivided one-third," etc. 


'Insert "deed," "lease," "contract," "location notice," "patent," etc. 
'If not recorded, so indicate by inserting "an."
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of the land (lessor, seller, optionor, etc.), are aftached, as follows: ---- t1Mfl	 pied. 
-Ruth--


(d) The Operator shall preserve and maintain his right, title, and interest in the land and his right 
to the possession thereof for the purposes of this contract, and shall devote the land and all existing 
improvementh, facilities, buildings, installations, and appurtenances to the purposes of this contract. 
Until the lapse of the time within which the Government may make a certification of discovery or 
development without any such certification having been made, and after any such certification has been 
made, the Operator shall neither transfer, convey, nor surrender the land nor any right, title, or interest 
therein, nor permit nor suffer any claim, lien, or encumbrance thereon, without expressly referring to and 
providing in the instrument of conveyance, lien, or encumbrance for the preservation of the Government's 
right to a percentage royalty on production and lien for the payment thereof. If the Government makes 
no certification of discovery or development within the time limited in Article 8, it Shall thereafter have 
no claim against the land or any production therefrom except for any production referred to in Article 
8(b)(1).	 ;; 


ARTICLE 3. The exploration project.—The. project is a search for'.indicated or undeveloped deposits 
of ------------------------------------------------------------------------------------The work to be performed 
is described in Exhibit "A." The Operator on or before --------.!j126------ -shall commence 
the work, and on or before ---- -13c.tober..3i 1956-----------(unless the Operator's obligation to prosecute 


the work 


8tci1)'"° 
ARTICLE 4. Performance of the work.—(a) Operator's responsibility.--The work shall be per-


formed with reasonable diligence, efficiently, expertly, in . a workmanlike, manner, in accordance with 
good mining standards and State regulations for health and safety and for liability insurance covering 
employment; and with suitable and adequate equipment, facilities, materials, supplies, and labor, to 
bring it to completion within the time fixed. - 


(b) Independent contracts.—To the extent that the allowable costs are estimated in Exhibit "A" 
with express reference to performance by independent contractors on a unit-price basis (such as per 
foot of drilling, per foot of drifting, per hour of bulldozer operations), the work may be so performed; 
but if the reference in Exhibit "A" to any such independent contract requires the Government's 
approval thereof, payments ufider such contract will not be allowable costs unless the Government gives 
its written approval of the contract. Any such independent contract shall refer to some 'specific and 
identifiable part of the work, and shall be subject to all of the pertinent terms and conditions of this 
exploration contract; but the Government shall not be considered a party thereto, and its rights under 
this contract, including the right to terminate its contributions, shall not be affected thereby. Regard -
less of the provisions Of any such independent contract and regardless of the Government's approval 
thereof, the Government will participate in payments to the independent contractor only on account of 
work performed in accordance with the provisions of this exploration project contract, and only to the 
extent that the Government deems the unit prices for the work under the independent contract to be 
reasonable;	 .	 ..,'. '. .	 , 


(c) Government may' inspect.—The Operator shall consult with and inform the Government on all 
phases, of the work as it progresses. The 'Government' may éntèr at all reasOnable times to inspect the 
work under the contract, and also after a certification 'of discovery or development to inspect production 
operations and underground 'workings. The operator shall provide the Government with all reasonable 
means of access for such inspections.,... 	 ''	 .	 ..	 .	 ,, 


ARTICLE 5. Contribution by the Governihent.—The estimated total allowable, cost' of the project, 
set forth in Exhibit "A," is the sum of 
The Government shall contribut.e 	 percent of' the allowable , costs as they are incurred in a total sum 
not in excess of $ lCj Provided, That until the Operator has 
rendered to the Government 'his final report,' and any final auditing required by the Government h'as been 
made, and a final settlement of the contract has been made, the..Government may withhold. from. .thé last 
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I	 I 
voucher or vouchers such sums as it sees fit not in excess of 10 percent of the estimated total cost of the 
work or not in excess of the amount of the Government's contribution to the cost of property which is or 
may become subject to disposal as provided in Article 9(c), whichever is greater. The Government will 
make its contribution on the basis of the monthly vouchers referred to in Article 7(b),. but all payments 
by the GOvernment are provisional only, subject to audit, until the account between the Operator and 
the Government is finally audited and settled. "Costs incurred" mean costs that have been paid or have 
become due and payable, or that in the opinion of the Government have become. an  obligation. The Gov-
ernment may make payments directly to independent contractors and suppliers for the account of the 
Operator rather than to the Operator. 


ARTICLE 6. Estimated costs.—(a) Categories of costs.—The allowable costs of the work to which 
the Government shall contribute are limited to those that are direct, reasonable, necessary, and that are 
estimated in Exhibit "A" by categories as specified in this article. If any category or subcategory is 
omitted from the estimate of costs, or if the word "none" is annexed to the listing thereof, costs under 
such category or subcategory are not allowable. Any excess over any estimate which is indicated as 
the maximum of any category, subcategory, or item, either as to requirement or related cost, and any 
excess over the estimated total allowable cost of the work, shall not be allowable. Any excess over the 
estimate of any category, subcategory, or item, either as to requirement or related cost, not indicated 
as a maximum shall be allowable within the limit of the estimated total allowable cost of the work. To 
the extent that excesses over maximums other than the estimated total allowable cost of the work may 
be necessary for the performance of the work, the Operator shall incur such excesses for his own account 
without contribution by the Government; but except for any such necessary excesses in categories, sub-
categories, or items thereunder the Operator is not obligated to incurS ore than his agreed percentage 
of the estimated, total allowable cost of the work 8ee Article 13, 


To the extent specified in this article or in Exhibit "A" the following categories, subcategories, and 
elements thereof are maximums; but if not so specified either here or in Exhibit"A" they are not maxi-
mums, and may be exceeded within the limit of the estimated total allowable cost of the work: 


CATEGORY (1)—INDEPENDENT CONTRACTS.—WOrk to be performed under independent contracts 
(see Article 4(b)). The estimated total amount of this category and the estimated cost of each unit of 
work for performance under an independent contract are maximums. 


CATEGORY (2)—PERSONAL SERVICES. 
Subcategory (a) —Supervision.--411 elements of this subcategory (number of supervisors, 


periods of employment, rates of pay, and total) are maximums. 
Subcategory (b)—Technical services.—All elements of this subcategory (number of technicians, 


periods of employment, rates of pay, and total) are maximums. 
Subeategory (c)—Labor. 


CATEGORY (3)—OPERATING MATERIALS AND SUPPLIES.—Includes such items as drill bits and steel, 
explosives, fuel, pipe, power, small tools costing less than $50 each, timber, track. 


CATEGORY (4)—OPERATING EQUIPMENT. 
Subcate gory (a) —Rental.—The number of each object to be rented [6 mine cars, 1 truck], the 


rate. of rental [$100 per month, $5 per hour], and the total of this subcategory are maximums. 
Subcategory, (b)—Purchases.—The estimated total of this subcategory is a maximum. 
Subcategory (c)—.Depreciation.---All elements of this subcategory (time periods, rate of depre-


ciation, and subcategory total) are maximums. 
CATEGORY ( .5)-.--INITIAL REHABILITATION AND REPAIRS.—Estimates under this category include all 


requirements and related costs, such as labor, materials and supplies, and supervision at a rate not higher 
than provided for in Category (2), and shall not be duplicated under any other category. The estimated 
total of this category is a maximum. 


Subcategory (a) —Initial rehabilitation and repairs of existing buildings, fixtures, and installa-
tions (exclusive of mine workings) .—The estimated total of this subcategory is a maximum. 


Suboategory (b)—Initial rehabilitation and repairs of . operating equipiusnt.—The estimated 
total of this subcategory is a maximum.	 .	 .
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CATEGORY (6)—NEw BUILDINGS, FIXTURES, AND INSTALLATIONS (ExcLusIvE OF MINE WORKINGS).—
Estimates under this category include all requirements and related costs, such as labor, materials and 
supplies, and supervision at a rate not higher than provided for in Category (2), and shall not be dupli-
cated under any other category. The estimated total of this category is a maximum. 


CATEGORY (7) —MIScELLANEOUS.—Repairs and maintenance (other than initial) of operating equip-
ment, analytical work, prints and other reproductions, accounting, Operator's share of payroll taxes, 
liability insurance covering employment, travel, communications, and any other items of requirement or 
cost that do not fall within any of the first 6 categories. 


THE ESTIMATED TOTAL ALLOWABLE COST of the work is a maximum. 
(b) Nonallowable costs.—The following costs are not allowable for contribution by the Government: 


(1) Costs of the land, such as rental, depreciation, depletion, or other cost of acquiring, owning, 
or holding possession; 


(2) Indirect costs, such as general overhead, corporate management, interest, taxes (other than 
payroll and sales taxes), insurance (other than liability insurance covering employment), damages 
to persons, damages to property (other than necessary repairs or replacements of equipment or 
other property used in the work) 


(3) Previous work performed or costs incurred before the date of this contract; and 
(4) Deferred payments.—Any costs incurred by the Operator under any rental-purchase agree-


ment, installment-purchase agreement, or any agreement for the purchase of goods under the provi-
sions of which payment of the full purchase price is deferred more than 90 days from the delivery 
of the goods; unless the purchase agreement is approved by the Government in writing. 
(c) Reductions in costs.—The Operator shall account for and give the Government credit for any 


incidental benefits, credits, or money received in the ordinary course of business in prosecuting the work 
(as by salvage or sale of materials or equipment, furnishing of room or board, furnishing of power or 
services to third persons, rebates or discounts on purchases, etc.), in' the same ratio in which the Govern-
ment contributes to costs; and such amounts shall be treated as a reduction in costs incurred so that 
they are available for use within the limit of the original estimated total cost. This provision does not 
apply to receipts from production which are subject to the Government 's percentage royalty under the 
provisions of Article 9.	 See Az'tcie i3. 


ARTICLE 7. Reports, accounts, 'audits.—(a) Operator's records.—The Operator shall keep suit-
able records and accounts of the work performed and of any production in which the Government may 
have an interest; and shall preserve those with respect to work performed for at least three years after 
final payment by the Government, and those with respect to production for at least three years after any 
obligation to pay royalties to the Government has terminated. The Government may inspect and audit 
said records and accounts at any time, either by itself or by a certified public accountant. If the Gov-
enment elects to audit said records and accounts relating to the exploration work by certified public 
accountant, it may do so as a cost of the work to which the Operator shall contribute.. The Comptroller 
General of the United States or his representative, until the expiration of said three-year periods, shall 
have access to and the right to examine any pertinent books, documents, papers, and records of the 
Operator. All of the Operators vouchers and records and accounts relating thereto and the Govern -
ment's payments thereof remain subject to adjustment until final audit by the Government. If work 
under this contract is carried on in conjunction with any other operations, or if labor, supervision, 
services, materials, supplies, equipment, facilities, or other requirements for carrying on the work are 
also used in connection with other operations, the costs shall be segregated and 'accounted for on a basis 
and by methods and accounts that are satisfactory to and approved by the Government. 


(b) Progress reports and vouchers.—The Operator shall provide the• Government with five copies 
of monthly progress reports in three sections as follows: (1) Operator's Monthly Report and Voucher 
showing detailed costs incurred during the reporting period; (2) Operator's Unit Cost and Progress 
Report showing the various types of work performed during the reporting period and costs incurred for 
each type of work; and (3) a Narrative Report of the work performed during the reporting period includ-
ing adequate engineering-geological maps or sketches, drill hole logs and locations, and assay reports on 
samples taken concurrently with advance in mineralized ground. (Forms for reportig under (1) .and 
(2) above will be provided by the Government.)
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• (c) Final report.—Upon completion of the work or termination of the Government's obligation to 
contribute to costs, the Operator shall furnish the Government with five copies of a final report (in 
addition to the final progress report and voucher). This final report shall include a geological and engi-
neering evaluation of the results of the work performed under the contract with an estimate of the ore 
reserves resulting from such work; complete assay data, adequate geological and engineering maps or 
sketches, and a summary of the work performed and related costs incurred. 


(d) Report of sales.—The Operator shall provide the Government with suitable accounting and 
documentary evidence covering all production to which the Government's percentage royalty relates, such 
as copies of smelter or concentrator settlement sheets, and certified accounts of production and sale or 
other disposition of production. 


(e) Compliance with requiremen'ts.—If in the opinion of the Government any of the Operator's 
reports, records, or accounts are insufficient or incomplete, or if the Operator fails to make them, the 
Government may procure the making or completion of such with suitable attachments as an expense of 
the work to which the Operator shall contribute. The Government may withhold approval and payment 
of any vouchers relating to insufficient or incomplete reports, records, or accounts. 


ARTICLE 8. Repayment by Operator.—(a) Certification.—If the Government considers that a 
discovery or development from which production may be made has resulted from the work, the Govern-
ment, at any time not later than six months after a sufficient final report and. final account (see Article 
7) has been rendered, may so certify in writing to the Operator. Such certification shall describe broadly 
or indicate the nature of the discovery or development. . 


(b) Royalty on production.—The Operator, as principal if the Operator is the producer, or as surety 
if the Operator is not the producer, shall pay to the Government a royalty on all minerals mined or 
produced from the land, as follows: (1) regardless of any certification of discovery or development, 
from the date of the contract until the lapse of the time within which the Government may make such 
certification, or until the total net amount contributed by the Government without interest is fully repaid, 
whichever occurs first; or (2) if the Government makes a certification of discovery or development, 
within a period of ten, years from the date of the contract, or until the total net amount contributed by 
the Government without interest is fully repaid, whichever occurs first. 


(c) Basis for computation.—The Government's royalty shall be a percentage of the gross proceeds 
(including any bonuses, premiums, allowances, or other benefits) from the production sold, in the form 
sold (ore, concentrates, metal, or equivalent), at the point of delivery (thef. o. b. point); except, that 
charges of the buyer arising in the regular course of business, and shown as deductions on the buyer's 
settlement sheets, on account of the cost of treatment processes performed by the buyer, sampling and 
assaying to determine the value of the production sold, and freight paid by the buyer to a carrier (not 
the Operator), shall be allowed as deductions in arriving at the "gross proceeds" as that term is used 
herein. Any costs of treatment processes, sampling or assaying, or transportation, performed or paid 
by the Operator or by anyone other than the buyer, are not deductible in arriving at the "gross proceeds" 
as that term is here used. The term "treatment processes," as here used, means those processes (such as 
milling, concentrating, smelting, refining, or equivalent) applied to the crude ore or other production after 
itis extracted from the ground, to put it into a commercially marketable form; excluding fabricating or 
manufacturing. 


(d) Unsold production.—If any production (ore, concentrates, metal, or equivalent), after the lapse 
of six months from the date the ore was extracted from the ground, remains neither sold nor used by 
the Operator in integrated manufacturing or fabricating operations (for instance, if it is stockpiled), 
the Government, at its option, as long as it so remains, may require the computation and payment of 
its royalty on the value of such production in the form (ore, concentrates, metal, or equivalent) it is in 
when the Government elects to require computation and payment. If any production is used by the 
Operator in integrated manufacturing or fabricating operations before the Government makes its elec-
tion, the Government's royalty on such production shall be computed on the value therof in the form in 
which and at the time when it is so used. "Value" as here used means what is or would be gross income 
from mining operations for percentage depletion purposes in Federal income tax determination, or the 
market value, whichever is greater.	 • 


(e) Percenitages of royalty.—The percentages of the Government's royalty shall be as follows: 
One and one-half (1½) percent of amounts ("gross proceeds" or "value") not in excess of eight 


dollars (8,OO) per ton of production in the form in which sold, held, or used, plus ofle-half (1/2) 
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percent for each additional full fifty cents ($ 0.50) by which such amounts exceed eight dollars ($8.00) 
per ton, but not in excess of five (5) percent of such amounts. 


(For instance: the royalty on an amount of five dollars ($5.00) per ton would be one and one-
half (1½) percent; on an amount of ten dollars ($10.00) per ton, three and one-half ( 3½) percent.) 
(f) Time for computation and payment.—The Government's royalty shall be computed and paid 


currently upon each lot sold, held, or used in integrated operations, as the case may be, as above provided 
in this article. 


(g) Lien for payment.—To secure the payment of its percentage royalty, there 'is hereby. granted to 
the Government a lien upon the land or the Operator's interest in the land and upon any production of 
minerals therefrom, until the royalty claim is extinguished by lapse of time or is fully paid. 


(h) Notice to purckasè3s.—The Operator, shall give notice of the"Government's claim for royalty 
to any purchaser of the prdduction, and shall authorize and direct such purchaser to pay the royalty 
directly to the Government and to furnish the Government with copies of the settlement sheets. If the 
records of any production and sales or other disposition of production, whether the production is by the 
Operator or by others, are not made available to the Government, the amount of the royalty may be 
estimated by the Administrator, Defense Minerals Exploration Administration, or his successor, and his 
estimate thereof shall be final and binding upon the Operator. 


(i) No obligation to produce.—Nothing in this contract is to be construed as imposing any obligation 
on the Operator or the Operator's successor in interest to engage in any production operations. 


(j) Government not obligated to buy.—Nothing in this contract shall be construed as imposing any 
obligation on the Government to purchase any minerals mined or produced from the land. 


ARTICLE 9. Interests in purchased property.—(a) Title and ownership.—A1l costs under this 
contract shall be incurred by the Operator in the Operator's own name' and for the Operator's own 
account; but any property acquired to the cost of which the. Government contributes shall belong to the 
Operator and the Government jointly in proportion to their respective contributions, although title thereto 
shall be taken in the name of the Operator. 


(b) Preservatio'n., of property.—Until the final disposal of any property in which the Government 
has an interest the Operator shall preserve and protect same for the best interest of the Government, any 
reasonable and necessary costs thereof to be treated as an allowable cost of the project. After the com-
pletion of the work or termination of the Government's obligation to contribute, or when such property 
is not in 'use for or needed for the work, the Operator shall neither use it without the written ccinsent of 
the Government nor without paying a 'reasonable rental to be fixed by . the Government for its interest. 


(c) Disposal of property.—Upon .the completion wQrk or termination of the Government's 
obligation to contribute to costs, or when the property i iio 1ongerneeded for the work, the Operator 
shall promptly dispose of salable Or salvageable property in which the Gov4ernment has an interest 'for 
the joint account of the Governrneit, and the Operator, ei'ther by return to the vendor, by sale to others, 
or purchase by the Operator or the Government at a price at least as' high as could be obtained, from 
others unless the Government in writing waives its interest in any such property Without advance 
approval of the sales price.by t'he Government the Operator shall not sell at any price any item of property 
the cost of which, was 'more than $500, and shall not sell at.less. than 25 percent of the purchase price any 
item of propertywhich cost $500 or less. The Government, in lieu of approving 'the sales price for any 
such item, may itself purchase the item at' the best price which the Operator is able to obtain or himself 
cares to give. Property' remaining upon any termination of the work shall be considered in ..groups or 
categories (such as drill steel, or explosives,' or pipe, or 'rails), and if the original cost of 'the remaining 
unexpended portion of 'any such group or category is less than $50, the Government waives its interest 
therein. If necessary to accomplish' the disposal of any. item the Operator shall -'dismantle,. and sever it 
from the land, ,the cost thereof to be treated as a cost of the project. 	 . .	 ' 


(d) Default of the Operator re disposaL—If within 90 days after the completion of the work or ter-
mination of the Government's obligation to contribute to costs, or . after the property is no longer needed 
for the work, or after such further time as the Government may in writing allow, the Operator has failed 
to sell or otherwise liquidate or dispose of any property in which the Government has an interest, the 
Government, at any time prior to final 'settlement under the contract, may pursue one of the 'following 
two courses: (1) the Government, by written notice to the Operator, may place upon such property what 
i' its opinion is a fair valuation thereof, not in excess of the cost less 1.66 percent per'month from the 
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date such property was purchased under this contract to the termination of said 90-day period; and such 
property shall thereupon be considered and accounted for as having been purchased by the Operator at 
the valuation so fixed by the Government; or (2) the Government may enter and take possession of such 
property wherever it may be found, and remove and dispose of it for the joint account of the parties. 


ARTICLE 10.. Termination of the Government's obligations.—(a) If in the opinion of the Govern-
ment operations at any time have failed to achieve anticipated results that indicate the probability of 
making a worthwhile discovery, and in the opinion of the Government further operations are not justi-
fied, the Government may give the Operator written notice thereof, and thereupon: (1) the Government 
shall be free of all obligation to contribute to costs not then incurred other than such as may be allowable 
under the provisions of the contract as necessary and incidental to winding up, reporting, and accounting; 
and (2) the Operator shall be free of all obligation to prosecute the wOrk:ther than such as may be 
necessary and incidental to winding up, reporting, and accounting. 


(b) If in the opinion of the Government the Operator is in any manner in default under the terms 
of the contract, the Government may give the Operator written notice of such default with a specification 
of reasonable time within which the default must be cured; and if the Operator fails to cure such default 
as required, thereupon: (1) the Government shall be relieved of all obligation to contribute to costs not 
incurred when the notice was given, other than such as may be allowable by the provisions of the contract 
as necessary and incidental to winding up, reporting, and accounting; and (2) the Operator shall be free 
of all obligation to prosecute the work other than such as may be necessary and incidental to winding up, 
reporting, and accounting. The remedy provided for the Government in this paragraph "(b)" is in addi-
tion to any other remedy provided in this contract, and in addition to any Other remedy the law may 
provide for breach of contract. 


(c) The giving of any notice by the Government under the provisions of this Article 10 shall not 
affect the Government's rights as provided for in the contract with respect to a percentage royalty; and 
such rights shall be fully preserved. 


• ARTICLE 11. Notices to be given by the Government may be delivered to the Operator, or may be 
sent by registered mail addressed to the Operator at his mailing address stated in this contract. If 
mailed, notices are deemed to have been delivered five days after the date of mailing. 


• ARTICLE 12. Officials not to beniefit.—No member of or delegate to Congress or resident commis-
sioner shall be admitted to any share or part of this contract or to any benefit that may arise therefrom; 
but this provision shall not be construed to extend to this contract if made with a corporation for its 
general benefit. 	 . 
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Executed , in sextuplicate the day nd year first above wtitten. 	
.


aApp4i. 


........... TH'E UNITED STATES OF AMERICA - 


Admntstrstor, Defense Mtners 
xp1oistioz Adainistr&tXon 


ratorfl	 .., 


By	 . 


EtV 7	 C, 


I,	 FflI.e1A?dc F. (J2LS 7 Re4 5	 , certify that I am the
------- --------------secretary of the corporation named as Operator herein; 


that	 2D,41LL4------------------------who signed this contract on behalf of the 
Operator, was then	 of said corporation; that said contract
was duly signed for and in behalf of said corporation by authority of its governing body, and is within 
the scope of its corporate powers. .	 . 


U. S. GOVERNMENT PRINTING ('FEICE 	 16'-70G17-1
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Faflon State of 


'a


_EQLQ1Qflfl1.! 	 Qn1 
EXPLORATION PROJECT CONTRACT 


Operator 


Docket No. DMEA-__________________ 


Contract No. 1dm-S_________________ 
Contract Date________________________ 


MF-203 


Revised March 24 1955


CONSENT TO LIEN 


To the United States of America: 


Refei' rin'g to. that certain' land in the County of


	


ntana	 , d e s cribed as follows:1/ 


TownshiD 10 North — RanEe 61 East. M.P.M. 


E 


[2
	


Sect
	


S 


________________________________________________________________________________________	 ____________________ , 


which is the subject of a proposed exploration project cont ct, hereinafter called the "contract " 


with the United States of Ame\ca, hereinafter called 	 e "Government;" in consideration, of the


contract and as an inducement to\he Government to en r into it the undersigned hereby--


1 Undertakes and agrees t,iat propert in which the Government may acquire an interest 


or equity under the contract may be diuiantled severed from the land and removed as may be pro-


vided, in the 'contract; and the Governme•t's interest and equity in such property shall be'pr'ior. 


and superior to any adverse right or clai 	 f the undersig/ned 


2 Grants to the Governm at a lie upon all of the undersigned ' s right title and 


interest in the land and upon any production o \minerals therefrom to secure the payment to the 


Government of a percentage roy ty on production\s may be provided for by the contract / and 


represents and undertakes tha there are no claims \iens or encumbrances upon the undersigned's 
right, title or interest	 the land prior to that ibeby granted to the Government other than 


the following /


	


N	 - " -'t' '-"i 


	


C	 ..	 ( 


3 Undertakes and agrees neither to commit any act nor a sert arty claim in conflict 


with the rovisions of this Consent to Lien and to gi'fe advanoe notice f the Government's righ4s 


under t is Consent to Lien to any subsequent transferee mortgagee encumb ancer or lessee of any 


of th undersigned's right title, or interest in the land and 
I	 ,	 - 


Either (a) insert the legal description of the land or (b) strike out the Qrds " as follows" 


/ and insert " in a lease [or col)tract d'eed or other document] dated _____ ____________ ______ 


and recorded in book	 page	 -- official records of said countyN., If (b) is


used, the book and page of recordation cannot be dispensed with If the space Provid'&\is insuf -


ficient, use an Annex, and refer to the Annex in the space 


/ Mining or production from the land is not required and in the absence of' production there is no 


obligation to repay the Government 


	


/ Write "none" if that is the case	 Do not leave lines blank
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MF-203 


Revised March 24, 1955
FjeQn1y 


EXPLORATION PROJECT CONTRACT 


Operator 


Docket No. DMEA-___________________ 
Contract No. Idm-E_________________ 


Contract Date__________________________ 


CONSENT TO LIEN


To t.he United States of America: 


Referring to that certain land in the, County of 


tana\	 , described as follows:1/ 


Tomship 1Oorth, Range 61 East 


SE Section 7,'SW Section 8 


All, of Sections 1.7 


MAY28
State of 


which is the subject of a propose exploration project cont ct, hereinafter called the "contract," 


with the United States of America, hereinafter called e "Government;" in consideration of the 
contraôt and as an inducement to the overnment to en r into it, the undersigned hereby--


1. Undertakes and agrees that ropert in which the Government may acquire an interest 


or equity under the contract may be dismant d severed from the land, and removed, as may be pro-
vided in the contract; and the Government' terest and equity in such property shall be prior 


and superior to any adverse right or clai of t undersigned; 


2. Grants to the Governmftt a lien upo'\ all of the undersigned's right, title, and 
interest in the land and upon anyAroduc tion of mine\als therefrom to secure the payment ' to the 
Government of a percentage royay on production as mk be provided for by the contract;/ and 
represents and undertakes .thay"there are no claims, liens\or encumbrances upon the undersigned's 


right, title, or interest i/the land prior to that herebgranted to the Government other than 
the' •'o'1lowing:	 / 


3<' Undertakes and agrees neither to commit any act nor asse' any claim 'In conflict 
with th,/provisions of this Consent to Lien; and to give advance notice of\e Government's rights 


undeyhis Consent to Lien to any subsequent transferee, mortgagee, encumbran ' r, or lessee of any 
of ,,tiie undersigned's right, title, or interest in the land; and 	 \ 


)_/ Either (a) insert the legal description of the land, or (b) strike out the words'as follows" 


'and insert "in a lease [or contract, deed, or other document] dated __________________________ 
and recorded in book - page ______________ official records of said county." ! (b) is 


used, the book and page of recordation cannot be dispensed with. If the space provided is insuf-


ficient, use an Annex, and refer to the Annex in the space. 


/ Mining or production from the land is not required, and in the absence of production there Is no 


obligation to repay the Government. 


J Write "none" if that is the case. Do not leave lines blank.
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MF-203 
Revised March 24, 1955 


To the United States of America:


- 
EXPLORATION PROJECT CONTRACT 


Operator______________________________ 


Docket No. DMEA-___________________ 


Contract No. Idm-E_________________ 


Contract Date - 


CONSENT TO LIEN


MAy287956 


\	 Referring to that certain land in the. County of 	 Fallon	 , S4te of 


Ml tana	 described as follows:].! 


Bill ings\, 
the. fo1lo


ease, dated September 28, 19; George P. Cox an /Ruth E. Cox of 
Montana, the Lessors, and the undersigned Lesse,,s, covering 


described lands; the SE* of Section 7; t"e SW of Section 
AU of Sectin 17; All of Section 18; all in Townsh


	
10 North, Range


61 East M.P.M. 
which is the subject of a ' 9posed exploration project contract, hØ'einafter called the "contract," 
with the United States of A' rica, hereinafter called the "Go,Iernment;" in consideration of the 


contract and a an inducement cthe Government to enter int,9/it the undersigned hereby--


'1. Undertakes and agree' \that property in wh,i'h the Government.thay acquire an interet.. 


orequityunderthecontraót may be d1mantled, severpd from the land, and removed, as may be pro-


vided in the contract; and the Governm's inter,It and equity in such property shall be prior 
and superior to any adverse right or cláim\of thundersigned; 


2. Grants to the Government a	 e upon all of the undersigned's right, title, and 


interest in the land and upon any produc on of morals therefrom to secure the payment to the 


Government of a percentage royalty on roduction 	 may be provided for by the contract;/ and 


represents and undertakes that ther are no claims, ens, or encumbrances upon the undersigned's 


right, title, or interest in the and prior to that he eby granted to the Government other than 


the fo11owing:/ 


3. /ertákes and agrees neither to commit any act norrt any claith in conflict 


with the pr9.visions of this Consent to Lien; and to give advance notice ohe Government's rights 


under this'Consent to Lien to any subsequenttransferee, mortgagee, encumbra\cer, or lessee of any 
of the,4cidorsigned's right, title, or interest in the land; and 


none 
),/ Either (a) insert the legal description •of the land, or (b) strike out the woIs "as follows" 


and insert. "in a'lease [or contract, deed, or other document] dated 	 \ 
and recorded in book -- page . official records of said county.\If (b) is 


used, the book and page of recordation cannot be dispensed with. If the space provided"is insuf-


ficient, use an Annex, and refer to the Annex in the space. 


/ Mining or production from the land is not required, and in the absence of. production there is no 
obligation to repay the Government. 


j Write "none" if that is the case. Do not leave lines blank.







4. .Consents to all amendments and assignments of the contract without notice thereof, 


and agrees that this Consent to Lien shall extend and apply thereto. 


5. Added provision:	 none	 ___________________________________________ 


Uted this ' 7 "day of March	 -' 19k. 
.,J:OE	 •ISAFU I.& SO 5, A C -Partnership'


certify that I am the ____________ 


(Secretary, etc.) of thecorporation named herein; that ______________ 
____________________ who signed this agreement was then _________________________________ (President 
or Vice—President etc ) of said corporation that said agreement was duly signed for andin behalf 


of said corporation by authority of its governing body, and was within the scope of its corporate 


powers.	 '	 . 


[Corporate Seall 


Interior—Duplicating Seotion, Washington,	 7ll







UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION


DEC 22 55 


So. 157 Howard Street 
Spokane 11. , Washington


December 16, 1955 


Mr. George C. Seifridge, Chairman" 
Operating Committee, DMEA 
De:partinent of the Interior 
Washington 25, D. C.


Re: New application (Uranium) 
•	 Burmac Exploration Corp. - 


Cox Lease 
Faflon County, Montana 


Dear Mr. Self ridge: 


Enclosed are three copies of an application submitted 
by Dole D. Dallas, President, Burtnac Exploration Corporation, 
P. 0. Box 836, Williston, N. D. We have retained one copy for 
our files.


Sincerely yours, 


Verne C. Frykiund, Jr. 
for: A. E. Weissenborn 


Executive Officer, DMEA 
Field Team, Region I, NW Dist. 


Enclosure as indicated - 


cc: USBM (2) 
Alvord







CF!V	 I 
EC 12 195.L. 


U. S. G. S.
PKANE. WASKI 


fle ( r) 'r' L 


BURMA C EXPL ORA TION CORPORA TION 


DR. DONALD TOWSE, Exploration Manager 	 December 7 , 1955	 DOIS D. DALLAS, President 
926 PARK AVENUE	 POST OFFICE BOX 836 
DICKINSON, NORTH DAKOTA	 WILLISTON, NORTH DAKOTA 


Field Executive Officer 
DMEA, Region 1 
South 157 Howqrd St. 
Spokane 4, Washington 


Dear Sir:


Enclosed is an application for aid in an exploration project pursuant 
to Defense Minerals Exploration Administrat±on Order l, under the 
Defense Production Act of 1950, as amended. 


Supporting data is enclosed. The majority of our program to date on 
this prospect has been witnessed by USAEC geologists. 


We propose to carry' out the suggested program under the direction of 
our Exploration Manager, Dr. Donald F. Towse. 


We recently conferred with G. M. Young, President of Young Cores, Inc., 
P. 0. Box 5086, Oklahoma City, Oklahoma, and were advised that within 
a few days after he receives notice from us his company will have a drill 
on our prospect. We have found his work very satisfactory. 


The following 
four files:


t' 1.


	


•	 v2. V3. 


	


•	 L-6. 


L-9.


enclosures, in order, are included separately bound in 


NF-l03 
Supplemental Information to MF-.103 
Plat of lands under lease to Burmac Exploration Corp. 
Mining Lease Copy, Assignment of Lease, & Assignment of Lease 
Proposed Exploratory Drilling Program under DMEA 
Report of Exploratory Work in our prospect 
Topographical Map covering the center of our prospect 
Test Hole Map showing holes drilled to date 
Cross Sections based on data acquired to date 


Yours Truly, 


BURMAC PLORATION C RPORATION 


BY:
DOIS D. DALLAS, President







(Revi	 1952)	 4ED STATES DEPARTMENT OF TINTERIOR 	 42R1O35.2.\ 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


APPLICATION FOR AID IN AN 
EXPLORATION PROJECT, PURSUANP 12 195 


DMEA ORDER 1, UNDER THE D.EFENSEU.S.G.S. 
PRODUCTION ACT OF 1950, AS AMEItjE. wAsH


Not to be filled in by applicant 


Docket No. 
Metal or Mineral 
Date Received 
Estimated CosIa,..ái ---


-'Prticipation (Government %) 
-.	 '-'_: -	 -. 


INTRUCTI$ 
1. Name of applicant.—(a) State here your full legal name, in the form in which you will wish to contract, and your 


mailing address:	 iac	 QrQ iiQa,a	 Qorporajn____ 
---------------------- ':: 


----------------------Wi11isto, hkL_____________________________________________________________________________________ 


(b) If other than an individual, add to your name above whether a corporation, partnership, etc., and the name of the State 
in which incorporated or otherwise organized. A North Dakota C orp oration 


(c) If a corporation, add to above statement, titles, names and addresses , of officers. Attached 
(d) If a partnership, add to the above statement the names and addresses of all partners. Not Applicable 


2. Gcneral.—Read D1V[EA Order 1, "Go' rernment Aid in Defense Exploration Projects," before completing this application. 
Submit this application and all accompanying. papers in quadruplicate (four copies), with your name and address on each 
sheet of the application and on all accompanying papers. Where sufficient space is not provided on the form for all required 
information, state it on an accompanying paper, with a reference in each case to the instruction to which it refers by number. 
Comply with all applicable instructions; or, if not applicable, so state. File the application with Defense Minerals Exploration 
A dministration, Department of the Interior, Washington 25, D. C., or with the nearest field executive officer thereof. 


3. Applicant's property rights.—(a) State the legal desciiption of the land upon which you wish to explore, including all 
land which you possess or control that may be benefited by the exploration, an4 excluding any land or interest in land which is 
not to be included in the exploration project contract 	 18TOWflShijD 


Q,Jge----6--- COUn-


----Ajp1ican	 t---- e----çn----on----
(b) State anyrnine name by which. the property is known. Cox Lease 
(c) State, your interest in the land, whether owner, lessee, purchaser under contract, or otherwise	 Le 


(d) If you are not the owner, submit with this application a copy of the lease, contract, or other document under which 
you control the property. Attached	 , S 


•	 (e) If you own the , land, describe any liens or encumbrances on it----------- No--


(f) If the land consists of unpatented claims, add to the description above, the book and page numbers for each recorded 
location notice.	 A	 . Not A.pplicable 


4.' Physical description.—(a) Describe in detail any mining or exploration operations which have been or now are being 
conducted upon the land, including 'existing mine workings and production facilities. State your interest, if any, in such 
operations. Also describe accessibility of mine workings for examination purposes. See a cc ompanying reports 


(b) State 'past and current production, and ore reserves, if any, giving quantities and grades. Not Applicable 
(c) Describe the geologic features of the property, including mineralization, type of deposit (vein, bedded, etc.), and your 


reasons for wishing to explore. Illustrate with maps or sketches. Send with your application (but not necessarily as a part 
of it) any geologic or engineering report, assay maps, or other technologic information you may have, indicating on each 
whether you require is return to you.. Attached 


(d) State the facts with respect to the accessibility of the project: 'Access roads, distances to shipping, supply and residence 
points. Railroad cuts through property,'highway &rural roads cross lands 


(e) State the availability of manpower, materials, supplies, equipment, water, and power. 
All easily available







5. The exploration pro ject.—(a) State Snineral or minerals for which you wish to e 	 e 
- ----


(b) Describe fully the proposed work, including a nap or sketch of the property showing a plan (and cross sections if needed) 
of any present mine workings, and the location of the proposed exploration work as related to such features as contacts, 
veins, ore-l$earing beds, etc. Attached 


(c) The work will start within 3O----- - days and be completed within ----------months from the date of an exploration 
project contract. 


•	 (d) State the operating experience and background of the applicant with relation to the ability to carry out such explo-
ration project, and also that of the person or persons who will supervise the operations. At t ached 


6. Estimate of costs.—Furnish a detailed estimate of the costs of the proposed work (you will have to use a separate sheet), 
under the following headings. Add the totals under all headings to give the estimated total cost of the project: Attached 


(a) Independent contra.ets.—(NOte.—If the applicant does not intend to let any of the work to contractors, write "none" 
after this item. To the extent that the work is to be contracted, do not repeat the cost of the contract-work in subsequent 
items.) State the cost of any proposed independent contracts for the performance of all or any part of the work, expressed in 
terms of units of work (such as per foot of drilling, per foot of drifting, per hour of bulldozer operations, per cubic yard 
of material moved, etc.). Attached Supplement 


(b) Labor, supervision, consultants.—Include an itemized schedule of numbers classes and rates of wages, salaries or fees 
for necessary labor, supervision and engineering and geological consultants. At a che d 
• (c) Operating materials and supplies.—Furriish an itemized list, including items of equipment costing less than $50 each, 


and power, water and fuel. Attached 
(d) Operating' equipment.—Furnish an itemized list of any operating equipment to be rented, purchased, or which is owned 


and will be furnished by the Operator, with the estimated rental, purchase price, or suggested use-allowance based on present 
value, as the case may be., Attached 


(e) Rehabilitation and repairs.—Furnish a detailed list showing the cost of any necessary initial rehabilitation or repairs 
of existing buildings, installations, fixtures, and movable operating equipment, now owned by the Operator and which will be 
devoted to the exploration project. Not Applicable 


(f) New buildings, improvements; instailations.—Furnish a detailed list showing the cost of any necessary buildings, fixed 
improvements, or installations to be , purchased, installed , or constructed for the benefit of the exploration projectN at Appl i c abl 
• (g) Miscellaneous.—Furnish a detailed list showing the cost of repairs to and maintenance of operating equipment (not 


including 'initial rehabiliIation or repairs of the Operator's equipment), analytical work, accounting, workmen's compensation 
and employers' liability insurance, and payroll taxes. Attaci-ied 


(h) Contingencies.—Give an estimate of any necessary allowances for contingencies not included in the costs stated above. 
NOTE.—No items of general overhead, corporate management, interest, taxes (other than payroll and sales taxes), or any 


other indirect costs, 'or work performed or costs incurred before the date of the contract, should be included in the 
estimate of costs. Attached 


7. (a) Are you prepared to furnish your share of the cost of the proposed project in accordance with the regulations on 
Government participation (Sec. 7, DMEA No. 1)'?	 Yes' 


(b) How do you propose to furnish your share of the costs? 


Money	 Use of equipment owned by you ' 	 Other See Co st s 
Attached 


Explain in detail on acompanying paper. Burma c contributes t e clani cal sup e rv is ion, 


CERTIFICATION	
some equipment & expenses 


The undersigned, whether as an individual, corporate officer, partner, or 'otherwise, both in his own behalf and acting for 
the applicant, certifies that the information set forth in this form and accompanying papers is correct and complete, to the best 
of his knowledge and belief. 


Dated -------Dacber4..,:-----------------------------------, i5


C EXPLORATION CORPORATION 


BY92L*'	 - 
DOIS DR DALLAS, President 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation to any depart-
ment or agency of the United States as to any matter within its jurisdiction. 


U. S. GOVERNMENT PRINTING OFFICE	 16-66551-1
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SUPPLEMiNTL flFORMATIO TO 


c:	
DMA FOI 


Qestion No.	 . 


1.	 C) Corporation Officers: 	 $	
c4 r 


Dois D. Dallas, President, reistered professional engineer, 
North Dakota, and New 1tIexico 
P. 0. Box 836 
Wil].lston, North ]akota 


Donald F. Towse, Vioe-resident and Exploration Manager 
926 Park Avenue 
Dickinson, North Dakota 


Frank Jestrab, Seoretary and Legal A4visor, a member of the firm 
of Bjella, Jestrab & 1'Ieff 
RQOIn 18, Hedderich Building 
Williston, North Dakota 


William J. McCabe, Treasurer 
410 Reeves Drive 
Grand Forks, 1Torth Dakota 


5. D) Technical qualifloations. 


Donald Towse, exploration manager, Burmac Exploration Corporation. 


Education Massachusetts Institute of Teohnoloy, B.Sc, in Geology, 
1948, Ph. D. in Geology, 1951. 


Experience Geologist, Amerada Petroleum Corporation, in wyoming, 
?iifl-time and part-time, 1948 to 1951. 


Geologist, North Dakota Geological Survey, 1951 to 1954. 
Consulting geologist, part.-tiine 1951 to 1954, full-time 1954 to 


date, in oil and uranium geology, for Butler Bros., St. Paul, Minn., 
Central Oil and Uranium Corp., Dickinson, N. Da., Northgate Uranium 
and Oil Corp., Ft. Atkinson, Wiso., Wahpeton Exploration Company, 
Wahpeton, N. D., and many individuals. 


Vice president and exploration manager, Burmac Exploration Corp. 


Supervised and. executed airborne and ground exploration for uranium 
and evaluation drilling programs in the takotas, Montana, and Wyoming 
area continuously for the last year-and-one-half. 


Member, American Institute of Mining and Metallurgical Engineers, 
Member, American Association of Petroleum Geologists, Member, the Society 
of the Sigma Xi, Member, North Dakota Geological Society, Member, North 
Dakota Academy of Science. 


6. A) It is contemplated that we will use the services of the Young Cores, 
Incorporated, Oklahoma City, Oklahoma, for drilling, or a comparable 
drilling firm. We have previously contracted this C inn f or drilling 
on the 011ie Prospect. 


This firm has performed satisfactorily with the following equipment 
Rig # 95 Young Exploration Company, Oklahoma City 7, Oklahoma. Post 
OCice box 5086. 
Type-Built by Young Machine Company, Oklahoma City, Oklahoma 
Compairs to Failing #750, or Franks Model 44 


Built in September, 1953 
Mud pump sixe--4*. by 6	 '	 .• 
Size hole drilled--4* inches 
.Pipe--.Mayhue 'Jr. 2"and three/eights by 10 feet' 	 .	 , 


Tool joint 3 inch diauieter. 
Tower--26 feet from. groung to top' of mast when' raised. 
Truck--International R 16.0: 	


'	
: '	 ' 0 


Power to rig delivered by a. split shaft powe±takeof from the truck 
engine, with a combination hydraulic and automatic pu11dowi.	 : 
Rig. rated for a , 750 C oot , hole .. '.	 .'	 S	 .	 . 


Kelly--15 ft in length--round fluted
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C 0 P Y	 BUR	 EXPLORATION CORPORATION 
P. . Bx 836 


MINING LEASE INILLISTON, NTh DAKOTA 


THIS AGREEMENT, dated this 29th day of September, 1955 between 


	


I.	 GEORGE P. COXand	 of614 Burlington Avenue, Bill.... 
ings, Montana, hereinafter called Lessor, and JOE CRISAFIJLLI and SONS, 


•:	 consisting àf JOE CRISAFULLI, Sr. ,: JOE CRtSAFtJLLI, Jr.,: PRA CRISAFULLI,, 
and ANGELO CRISAFULLI, a partnership of G]endive, Montana, arid ARTHUR M. 


SCHMITZ of Wibaux, Montana, hereinafter called Lessee, WITNESSETH: 


WHEREAS, Lessor is the owner of the following land in Fallon County, 
Montana:


Township 10 North, Range 61 E.M.P.M. 
Section 7:	 SE* 
Section 8: SW* 
Section 1'?: ALL 
Section 18: ALL 


containing 1600 acres, more or less, and desires to lease said land for 
the purpose hereinafter expressed; 


NOW , TBEREFORE , in considerati on of tk suni of TEN DOLLARS (lO. 00) 
arid other consideration, receipt and sufficiency of which Lessor hereby 
acknowledges: 


1. Lessor hereby leases said lands, ino]uding such surface as 
,:.. • lessee may r.easonablyrèquir . tocOndtiOt its operationshereunder,	 '


exclusively to lessee, solely for the purposes Of exploring for, devel-i 
oping, niriing, removing and marketing all the fissionable materials, 
including but not limited to uranium and thorium, and any non..fission-


	


. .	 able materials assooited therewith, inc]411ng but not limited to:vrai * . 
diuin and manganese, underlying said lands. Lessee shall have rio rights 
or privileges hereunder to explore for, develop or remove other minerals, 
including oil and gas, and Lessee T s rights hereunder with respect to use 
of any particular portion of surface shall be subordinate to the rights 


. of any present orfiiture'oil and gas lóssees actually öngaged in dril.lig 
operations on such particular portions of said surface. 


2:. This lease shall continue for a period of two (2) years from 
the date hereof and so long thereafter as any operations shall be con-
ductOd hereunder. If, during the. primary term, however, the United , . 


.	 States of America, orbuyera duly autborized.by it, shall suspend the :	 •: 


	


. .	 buying of fissionable materials, thénif.. there is no other lawful . 	 . 
market for such materials, the priary term of this lease shall be 
extended by a period equal to that of the suspension, and if the pri€. 


.., .. : mary termhas expired a.tthe tinie'ofanysuch suspension,the lease, if 
'. then st.Il ine.xistence,shall contiueirexienceduring the period 


. ,. of suspension, notwithstanding lessee.'s ;::failtire to 'conduct operation3 
hereunderduring. thatP610d1, and fOr':,areaso±iable time thereafter to 
permit lessee to resume .operatioxi8 hereunder : after the lifting of the 
suspension. The term 'operations "' as herein used and the term I?mining 
operations ' as hereinafter used in paragraph 3, shall each mean the 
production of ore in paying quatitities. 


3. If miring operations are not commenced on the leased ]and 
wtthin one year from the date hereof, this lease shall then terminate 
as to both parties, unless on .or before that date there shall be paid 	 . 
tendered to the lessor or for lessor t s credit in the Security Trust & 


Savings Bank at Billings, Montana, or its successors, which shall 
continue as depository regardless of changes of ownership in said ]ands, 
the sum of One Thousand. ,Stx Hundred: and noJlOO Dollars. (l6OO.00), 
which shall opera te as a: rental aridpérmit1essee to defer the corn-
menoement of suoboperations for twelve.,rnonths frônisai'd date, In 
like manner, upon like payments or tenders, the commencement •f such 
operations may be further deferred for successive periods of twelve 
moths. Lessee may at any time release this lease as to all or any 


•	 •	 ••	 •	 •	 .•	 .	 .	 .	 • 
N .	 •	 .	 •	 •	 ••	 .	 •







! ' .


	 . 
part of the leased lands, and lessee shall thereafter be under no fur. 
ther liability or obligation as to the lands released. Tn the event of 
a partial release, the aforesaid annual delay rental shall be reduced 
proporti onately. 


4. Lessee sh4l pay lessor a oyalty of l2% on any of the afore4. 
said minerals mined and marketed hereunder. The royalty shall be com-
puted on the price received by lessee for crude ore at the mine, including 
bonus payment s and pr exniums , but excluding any allowance s for transpor 
tation or development. tf the lessor owns ]ess than the entire undivided 
fee simple esta te in the aforesaid minerals, then the aforesaid 
rentals and royalties shall be paid to the lessor only in the proportion 
which lessor t s interest bears to said entire undivided fee. 


5. Lessee shall pay all royalties in full to lessor, or deposit 
the same to lessor's credit in the aforesaid bank, on or before the 20th 
day of the calendar month succeeding the month in which marketed, arid 
shall at the same time furnish lessor with verified monthly statennts 
showing the minerals mined and marketed hereunder. Lessor shall have 
the privilege at lessor's expense of verifying such statements by 
ination of lessees books and records. At lessor's risk, lessor or 
lessor's representative shall have access to the leased lands and any 
workings thereon at any reasonable time, for the purpose of examination 
and inspection and to make extracts from lessee's books and weight 
sheets showing the produution from the leased lands. 


6. Lessee shall satisfy in full and as due all taxes and assess-
ments duly levied against its property and its interest hereunder, and 
all liabilities arising in any way out of its operations hereunder, and 
will indeninify lessor against all loss and expense arising in any way 
out of lessee's failure to satisfy any such liabilities. 


7. The estate of either party hereto may be assigned in whole 
or in part, provided however, that the lessee's rights hereunder o 
interests herein may not be assigned or sublet, in whole or in part, 


.. H :wi,thoutlesaee ? sconsent in writing;.but.lessee shall not.be obligated 
to recognize any change of ownership in lessor's interest, however 
accomplished, until thirty day8 after lessee has received the original, 
or duly certified copy, of the recorded instrument or court decree 
evidencing the same. 


8. No default by lessee in the performance of any of lessee's 
express or implied obligations hereunder shall result in termination of 
this lea se, but if any such default remains unaired for more than thirty 
days, or such longer period as may be reasonably required diligently to 
correct such default, after written notice thereof by registered mail to 
lessee at its principal ofrice, then lessor may at its option termin4. 


ate this lease. 


9. Lessee agrees tbat upon termination of this lease for any 
.. 'reason 'it will duly.record in the county in which 'the lea8ed land lies, . 


a release or other instrmnent establishing of record the termination of 
the lease and of lessee's rights thereunder. 


10. Lessor designates___________________________________________ 


of 
as_the person to whom all notiees hereundér shall be given, and lessor 
hereby relinquishes and releases all right of dower, courtesy and home-
stead, if any. 


11. Lessee agrees to compensate b ssor for all dange to improve. 
monte, including structures, fences, roads or waterholes, and to surface. 
In this connection, lessee shall repair and restore any fences and gates 
damaged by its operations, and any other improvements and shall back-
fill, drag and level any excava tions, holes and areas where the surface 
is rutted and broken by lessee's equipment and machinery ,, in each 
instance to the extent necessary to and in a manner sufficient to prevent 
soil erosion and to permit reseeding, and will reseed all such areas 


•	 •:	 ••	 '	 '••'	 ."••"'.'•	 •	 '	 •	 '	 '	 '•.'.'	 •r	 •



























øovember 7, 1955 


6	 To: Directors, Burinac xp1oration Corporation 
From: Donald Towse, Exploration man.ger 
Subject: Proposed exploratory drilling program, 011ie prospect. 


1. Area: This plan covers the Cox lease on the south half of section 18, 
T.1ON.,R.61E., Fallon county, Montana. 


a. Purpose: A regular program of exploratory drilling w.11 outline the 
stratigraphy, geologic structure, orbodies', andthe geological factors 
that control the ore deposition. 


This program is not designed to block out ore or prepare the property 
for mining. 


3. Geology Four ho1e have already been drilled on the rortheast part of 
the property. One of these radioactivity logs indicated a uranium bearing 
bed 2,4' thick with an average assay of 0.26 percent uranium oxide. That 
was hole number 126 in our previously-oompleted drilling progrsn. 


Thirty-two holes have been drilled on section 17, iimnediately to the 
east. Several of those indicated ore-grade mineralization, and one small 
ore-body is indicated. 


Five holes were drilled in the north..hal of section 18, and one, just 
north of the half.-soction line, was ore-bearing. 


Four holes drilled 400 feet south of the south line of section 18 and 
four hundred feet apart were not ore-bearing. 


The south h.lf of section 18 lies on the lower part of the ridge that 
div.ides the 011ie prospect and is on the northern slope of that ridge. An 
orebody now being prepared for mining is about one-half mile south of section 
18 in "AREA A" of section 19. The ore-bearing bed is covered over most of the 
south-half of section 18, except in a few small gullies where it has been eroded. 


I-ti is proposed to drill exploratory holes çi a regular geometric pattern 
over the property where the ore-bearing bed is covered. That bed is more than 
70 feet deep in the SWSW of section 18. Only the deep tests on a wide spacing 
will be drilled there, unless those tests disclose an economic deposit there. 


4. Plan of work: Samples from all holes will be logged for lithology and all 
will be logged with a. Geiger counter logger. Ore-bearing beds will be sampled 
if possible for assay. The drilling will be based on a regular square geoniet-
nc pattern and will be divided into the following phases 


a. Test holes to a depth of 150 feet will be drilled on 1000 foot 
intervals, Purpose of these holes will be to outline geologic structure and 
to discover deeper ore-bearing beds or beds whose lithologic character may 
indicate that they should be explored in more detail. Most of the remaa.uiig 
drilling will be directed toward exploring the beds at shallow depths in which 
ore is already known in the area, unless the deep tests indicate that another 
course should be followed. 


b. Additional holes will be drilled tothe main ore-bearing bed at 
400 foot intervals, 


0. Another series of holes will be drilled at 200 foot intervals 
where information gained from series "b" indicates that the rock types and 
structure are favorable, or where miner.1ization was found, 


d. Where mineralization ha been found, a more detailed pattern of 
ecp1oratory drilling on patterns 100 or 50 feet apart will be planned and 
drilled. Twenty percent of these holes will be cored for assay and radiometric 
control of the Geiger counter logs. 


From holes we have already drilled, L estifliate that, in the above program 
the following numbers and depths of holes will be required 


For series a, b, c, above' 


	


10 holes 150 feet deep, total 	 1500' 


	


20 holes 70 feet deep, total:	 1400 


	


35 holes 60 feet deep, total 	 2100 


	


40 aoles 50 feet deer, total,	 2000 


	


100 holes 40 feet deep, total 	 4000 
subtotal	 11000 feet 


For detailed drilling	 2000 
Total footage	 13000 feet
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BURLIAC EXPLORATION CORPORATION 
Exploration Office 


(	
926 Park Avenue 


Dickinson, North Dakota 


REPORT OF EXPLORATORY 1ORJ( Oi TBE OLLIE PROSPECT 
FALLOII COUNTY, MONTMIA. 


tnmary 


The 011ie prospect, in T. iON,, R. 6o and 6i E., Fallen County, Montana, has 
outcrops and in drill holes in Fort Union sandstone and carbonaceous shalo


RECEr


oPeQnt 2 1G5 


A totaF of 5799 fdöt of test holes hate been th±lIod, and L1.790 yards of obtrdehave 
been mOd off one ore-body. 


Mineralization is ctht'ql1Od by chniioi-type,sandstone structures with thin carbonaceou 
shale stringers. Assays of ore range from 0.10 to 1.72 prcont uranium oxido Drill 
holes in ore indicate an average 'botweon 0.20 and 0.23 percent. 


Three small areas of concentrated 'öre are indicatod by present drilling. A few thousand 
tons of ore are semi-proven to data. 


Much more exploratory and development dri)ling and exploratory mining and tronching must 
be done before reserves are adequately provon or tho property is thoroughly explored. 


Location 


The 011ie prospoct is a block of uranium leases of about L1i.80 acres north of the town of 
Ohio in Fallon County, Montana. The leases lie in T.10N1, R 6OE. ; S ection 2L.; and in 
T, hON., R. 61E., in Sections 7, 8, 16, 17, 18, 19, 20, 21 ,. 28, and 29 


The block is bisected by a graded county road and a spur line of the Northern Pacific 
Railroad. Most of the area is easily accessible by county roads and farm trails There 
is no running water in the block; most of the farmers have stock water ponds and shallow 
water wells. 


General_GeoloL 


Surface formation is the fresh-water deposited Paleocene Fort Union formation. This 
consists ina1y of soft sandstones with some shale partings and lignite beds. There is a 
general alternation of sandstono, lignite, and shale beds in the section, 


Assays of ore have ranged from 0.10 and 1.72 percent uranium oxide, and from zero to 
0.53 perceat vanadium oxide. Radioactivity logs and a few assays of drill cuttings 
indicate that the average tenor of the ore beds will vary from OlO to 0.23 percent 
uranium oxide. 


Mineralization is confined to places whore to sandstone grades laterally to gray shale 
and lignite. Drilling indicates that sedimentation was varied and irregular, and that 
channel-type structuros of sandstone arc present. Ore is present whore thin stringers 
of carbonaceous material intorfingor with the sandstone. Where the sandstone and shale 
sequence has boon trenched, the beds are contorted and faulted in local spots, but in 
genoralth doposits are nearly flat-lying. Two or more ore beds may be present in any 
one place, but more often only one bad is present. The ore beds are lonticular, and hon 
one pinches out, other ore may be found in beds a few foot higher or lower in the section. 


Pxp1oratory work 


Preliminary field mapping and aerial radioactivity surveys were donoby Burinac geologists 
in the early part of August. 


During August and September 160 tcst holes wore drilled. Those varied from 5 to 90 feet 
deep, and the total footage drilled was 5799 feet. Most of the holes wore drilled on a 
regular pattern on 200 foot centers. A few areas were drilled on smaller intervals in 
order to got detailed data. 


M9st of the holes wore not sampled; but radioactivity logs vtero run in all, using a 
Victoreen Geiger counter uith deep-hole probe iTo cores were taken, for the formation 
waá n èdatod to coring with the equipment used. A few holes wore samplod tà dhock 
the radioactivity logs with assayod samples. Samples wore taken by drilling dounto 
the desired depth, then circulating out all cavings with air, and then drilling carefully 
to the total depth while catching all cuttings blown from the hole.
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Data on the holes drillod are given on the large map and in Tables 2 and 3. 
In October a large pit was dug in the UE:SE* of Scetj 19, in order to expose the oró 
beds for assaying and amenability tests and to begin stripping for a test ore shipmoni 


A total of L.79O yards, consisting mostly of soft sand, was moved. Of this L1.720 yards*th 
bul1daed; 70 yards wcro moved by drag-l±no. This work was just finished as this report 
was being finished. 


General geologic structuro is simple with very low dips, but in detail the structure may 
be complicated anihoro by	 ipi and soft-rock deformation. The Ohio prospect lies
on the east f].aik Of th Bak-GIondvo antichine and on or near the axis of a minor 
northwesterly p1ung.	 anic1in1 hose. 


The topography is gontly rol1ing One major line of hills runs through the block from 
near the centor of Section 20 noxthwoster1y to tho southwest quarter of Section 18. 


Mineral ization 


Ore-grade mineralization is present near the base of a sandstone bed that crops out in 
the southvrost quarter of Section 20 and tho southwest quarter of Section 17. Elsewhere 
the bed is covered with from 2 to 90 feet 	 shale and soft sandstone overburden. 


Aerial scintillator survoy showed significant anomalous radioactivity in the north half 
of Section 16, the northeast quarter of section 17, the south half of Section 18, the 
southeast uartor of Sbction 19, and the west half of Section 20, all in T..lON., 
R. 6lE.; and in the northeast quarter of Section 2L., T. lON, R. 6OE. No significant 
radioactivity was found outside of this area. Within it, the ore is covered by enough 
overburden to mask any radioactivity in the higher hills. 


On swfaoo survey, significant radiation was found in many places near the edges of the 
block whore the ore-bearing bed crops out or is lightly covered. Radioactivity of 150 
to 300 times background was found in the NW6VT- of 5 ection 20; 150 times background in 
the NWW. of Section i; 50 times background in the SESW of Section 20; 0 times 
background in the NESE of Section 19; L.O to 50 times background in the i:; of Section 18; 
and 2 to 10 times background in the SVT-SE* of S ection 16. 


The uranium is localized by thin càrbonadoous lignitic shale scams, in which there is a 
high uranium content. Uranium is present in the sandstones above and below the shale 
seams; the sandstones are somewhat harder and stained lightly with yellow and brown 
colors, as contrasted with the softer and lighter colored adjoining non-mineralized 
sandstones, 


Ore extends from 2 to 10 inches into the sandstones on either side of the shalo seams. 
There is little visible mineralization. Some yellow uraniin ininorals have boon found in 
the sandstone, and rare specks of autunito or meta-autunito are visible in the shale 
seams. Presonce or amount of urano-organic mineral aro unknown at this time. 


Radioactivity logs 


The Victoreon deep-hole probe was used in all holes. The instrument usod was calibrated 
in counts per minute, but by running twin logs with it aad an ASE.C. instrument calibrated 
in milliroentgons per hours, it was possible to derive a calibration ratio and to oxpross 
the logs in mn/hr. 


Data wore plotted and continuous curvos plotted across the ore bods. It was assumed that 
0.70 inr./hr. indicated 0.10% uranium oxide, and that 1.0 mrs/hr. indicated 0.15% uranium 
oxide. 


In most cases lines wore drawn on the logs at the depths where radioactivity first reached 
and then whore it foil bolovr the 1.0 mr./hr. valuo. The interval between lines is 
reported as ore thickness; Th average radioactivity in the ore interval was calculated 
graphically and thon converted to equivalent percent uranium oxide (ouo) by using a 
curve with values as follows: 0 . 70 mr./hr.-o.lo%; 1.0 mr./hr.-o.15%; 1..o rnr./hr.-O.2O%; 
1.9 mr./hr.-o.25%, 


This procedure was chocked by a channol sample at hole #1 and a cuttings sample in hole 
#Aj1	 R03its of the check wore as follows: Hole #1, oU0 (log): .21%, assay: .32%;
Hole #A1L., oU3O8 (log): .17%, assay: .21%. in the first hole the assay is 1.56 times 
the log reading, and in the second hole it is l.2L. times. Accordingly, a factor of 1.30 
was used to convert log values to estimated true values.
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These techniques of calculation may be influenced in their results by natural spread of 
ore in the sides of the hole, by spread of radioactivity, or by variation in radioactive 
equilibrium. In area "A", however, the sample chocks were reasonably close0 In other 


areas the results are only an indication0 


Ore Bodies 


Mineralized holes wore scattered in the area0 Those are shown on the map and listed in 


Table 3 . In three spots some detailed drilling was done0 Holes and detailed areas are 


shown on the map0 


Area UAI? is mon1y in the NE-SE* of Section 19 . Th0 excavation work was done there, 
between the holes #A7 and #Al2. A preliminary reserve estimation places the maximum total 
there at 3000 tons, average assay . 2 13%, average thickness 1.1)4 feet, average overburden 
13.6 feet. Samples arc oo few and drilling density is too small to make more than an 
approximation. Reserve figuros will have to be revised downward if the sevcral beds are 


lenticular and not connected. 


Cross-soctions 1 through Lj. are in area "A O These show the features of the dopoit. No 
definite correlations are shown between hb thallow, medium, and deep beds. It is not 
known how much of the depth variation is due to local folding and faulting and how much 
reproscnbs different lonticular beds. lyluch of t s probably due to lenticularity, and 
the reserve figures will haik to be revised downward. 


Area "B" is a geno-ally deeper orobody in the SE--SW* of Section 20. 	 rill±ng isntt 
suffibient for resorvo estimatos Cross-sections 5 through 7 show the foattu"os there, 
In some of the holes the ore is too thin and poor to be mined economically at that doptho 


Area "C" is in the i1W-SW-- of Section 17. No osimates have been made for that area. It 


is shown in cross-sections 8 and 9 


Present development indicates that the ore in the sha1lowo' beds already drilled will be 
found in small lenticular bodies. Exploration is far from complcte and other such ore 
bodies may be found. 


SimIlar rocks arc to be found at greater depths, and doopoz' drilling may discovoi better 
and deeper ore than that now known. 


Much pattern and dot.i1 drilling and test stripping and mining is yet to be done to 
thoroughly explore the prospect.


October 30,. 1955 


BURMAC EXPLORATION CORPORATION 


By
Donald Towse, E ploration Manager







%. U0	 oU308 !205 


1. 316 
2. 09 
3. .21


TABLE 1. 


Assayer 


Jerome ,Donvor 
I1• 


U. 


It 


U. 


It 


It 


A. E. 


It. 


'I 


It 


:II 


It 


.u.. 


14. .12 
5 0.00 
64 403 7C 0.00 
8. .O5 .13 
9& 403 .10 .23 


10. .1l .05 
11. 410 .i4 .10 
12. .50 .53 .53 
13. .17 .13 


• 114. .05 .140 
15 . 1 . 72 1.30 10 
i6. .15 .22 
1 7 . . 5 1 .51 37 
18.	 .08
	


Jerome ,Donvcr


19. .08 ---	 ---
20. . 053 .20	 •--- Chem. & Gool. 


Lab., Casper 
21. • .o6i ..o14	 --- It 


22. .030 .018	 --- 11 


23. .o6i .083	 .--


214. .006 .0014	 --- Jcromo,Donver 
25. .068 .073	 --- It 


26. .031 .017	 ---
27. .011 .008	 ---
28. .027 .021	 --- " 


ASSAY DATA 


Location and Romrks 


i3 channi nocr. hole R, NIVSW* S00 20 
lob A-li, 6j7', cuttings sample. 
Hole A-l146 7--10',	 It 


Hole 1514): 3)436, 
Hole 1514; 36-38' . 	 " 
Hole 145A j 36-38 I, 
Ilolo 145A , 38-14O, 
NENE- Soc. 18, 
lot North of above sample #8 
.3 miles cast of roads in S.oó. 20 1 channel. 


1- 4 .doop, nccr above sample 10 
West side of road, Sec. 19. 
10" channel above sample #12 
East side of road, Soc. 20k. 2L.' doop. 
8; feet North of sample #i14 
711 channel . uthor sample #15 
Surface sample * mile West of ±ad; in SOc.. .19 
Hand augoi hole, sample from i-6, in 


Soc4 20,. 
Sample 1 5 j auger hole 50', Sou	 of #18. 


Sand, NSW* Sec • 20. 
Road cut, NE-NE* S oc. 18. 
10" channel; sand at NE corner Soc. 18. 
12" channel; carbonaceous soil, in road cut 
in 1'EE* Soc.. 7. 


10' S.. ofHolo 5., 1-2' deep 
10'S.. of Hole 5, 3-14' doop 
10' S. of Hole #5. , LT-5' deep 
10' S.. f Hob0 5, -6' deep 
Hole 'j-28, 2'14"3'2" deep 


TABLE 2,. LIST OF TEST HOLES 


lob Total Ore Drilled 
Number Depth Thicknoss* by. Romarks 


1 5'9" 13" plus Hand auger 10' west of R-l; assay .32% 
2 5' 2..c' Hand auger 50'	 south of	 ,-1 


5 7.I 1.2' Burmac Hossfold drill 
6 11' 0...5' 
7 8..' -- •11 


8 121811 -- .11 


9 l2' -- It 


11 5' --
It 


12 61' -- it 


12' --


15 11' --
16 12' --	 . U 


17 10' --	 . It 


214 i14' '1 Incomplete log. 
25 l0-' -- It, 


26 8*' 1.7' 
27 11' -- It 


28 6'14" 0.2' Posthobo digger 
2 .9 095' 
30 20' 1.9' Burmac Hissfold drill 
31 7*' -- I' 
32 27' 1.2' 


35 lOb'
--


36 5' -- Posthobo digger 
38 114' Burmac Ackor drill Incompboto log. 


36 -- Young Exploration Co. 


145 14' 2.1' Burmac Ackor drill.







I
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Hole Total Oro	 Drilled 
number Depth Thicknoss* by


L1.5A )t.Q' -- Young 


146 145' - 
149 140 --


50 50' 
56 5O 1.3' 
66 60' -- U 


7)4 140' --


75 50' 2.7' 
75A 50' - 
76 50' --
79 70' 
80 60' -- ft 


88 50' --
97 50? -- U 


98 60' --
107 60' 1.14' 
112 60' 1.8' 
117 70' 0.6' 
125 50' --
126 145' 2.14' 'I 


127 140' 
151 30? 0.14' 


153 140' --
1 514 55' 2.0 
156 60' --
158 72' --
160 55' a.- U 


162 55' -- ft 


1614 145' --
i66 70' --
168 35' --
185 140' 
187 57' --
189 65' 
191 70' -- S 


215 60? --
220 50' -- It 


223 50' --
225 60' --. 
2145 50' --
2146 50' 
2)48 .30' --
250 59' --
252 90' -- U 


2 514 60' --
265 17' --
266 3 .5' 1.5' 
267 25' --
301 140' i.' 
308 20' -- U. 


309 20' 3.5? 
309A 20' --
310 140' --


311 140' 0.145' 
312 50' -- U 


313 140' --
31)4 145' --


316 60' -- U 


318 75' --
319 50' 0.6' 
320 15' --
322 140' 2.0' 
32)4 60' 2.0' 
326 60' --
327 35' --
328 90' --
330 60' - It 


332 50' -- ft 


33)4 60' --


Remarks 


5' oast of #145. 


.12% oUoxido. (log) 


.115% oUoxido (log) 


. 135% oUoxido (log) 


Sample assay .12% 


.12% oUoxido (log) 


.10% cUoxido (log) 


.1)4% oUoxido (log) 
o.08% oUoxido (log) 
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Hole Total Ore	 Drilled 
number Depth Thickncss* by.	 Remarks 


335 60' -- Young 
336 40' --
337 30' --
339 40' -- U 


341 80' - 'I 


343 80' U 


345 401 U 


401 30' --
402 40' -- U 


403 15' -- U 


501 40' -- U 


502 75' --
503 60' -- U 


508 30' 
509 30' No radio-log. 
511 50' U " 


513 50' U 


515 50' Li 


517 60' tI 


519 30' 


A-i 30' -- U 


A-4 lot 
A-5 30' 0.8' U .13% cUoxide (lag) 
A-6 30' --
A-7 301 2.8' U 


A-7B 30' ? " not logged.	 Twin to A-7 
A-8 30' --
A-9 30' --
A-lO 30' --
A-il 301 1.3' U 


A-il' 7' 1.01	 plus " twin spl. hole;	 .12% (log) 
A-l2 30' 1.04' 
A-13 20' --
A-14 201 2.1' 
A-l4' 10' 2.5' 
A-15 20' -- U 


A-l6 30' --


A-17 30' --
A-18 30' 
A-l9 30' --
A-20 20' --
A-21 20' --
A-22 20' --
A-24 20' --
A-25 20' --
A-26 20' --
A-27 20' -- U 


A-28 20' --
B 30' 1.56' 
o 30' 1.60' 
CS-i ll'4" 0.9' Burmac Hossfcld drill. 
D 30' -- Young 
E 20' --
E-1 20' --
F 30' -- U 


G 30' 1.9' 
H 30' ? " Incomplete log,	 .20% eUoxidc. 
J 30' 0.9' 
K 40' 1.8' 
R 30' 0.8' 
R-1 5' Dug pit. 1.0 mr./hr. surface. 
U308 20' - Young 
X 25' --
Z 40' --


* Note: Ore thickness is calculated from radioactivity logs.	 Unless otherwise noted, 
thickness is that indicated in logs with equivalent uranium oxide content of 
0.15% or greater. 
Soc report discussion of radioactivity logs.
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Table 3.	 Mineralized holes. 


• 0 	 •• OI-c,	 *	 . .* • •	 ** 
Hole Thickness eU3O8 2!3.2.o Depth Location Remarks 


1 l3'	 plus .205% .32% 13" W*S	 20 cUoxido is analysis of log, 
. :	 • • ., . of part of hole	 .nct to 


chanicl sample assaying .32%. 


2 ?6' el74 b23 18t 50'S of #1 Poor sariplo from l_5t 
. : •	 .	 ..	 1 . .	 . assayod O.O8 


5 1.2k l86 .22 0.41 NSl1- 17 


6 0e5 l55 .20 8,4' SE'NFJI 19 


2'i ? U5 9O Area C maximum .15	 at T.D. 
(s1t 17) 


26 1,7' .18 i23 6.0' 


28 0.2' .15 .20 35' ' 


29 .95' 16 .21 2.7t 


30 .96 25 ii,3 U. 


32 12' 15 .19 19.8' " 


45 2.1' 19 .25 33,4' 17 


56 13' .153 .20 34.0' ' 


75 2.7' .12 .156 37,0' SSi	 17 ore cut-off at .12%e 
107 1,4' .115 •1S '14.6' ore cut-off at .io%c 
112 1,8' 135 .175 51,6' arc cut-off at .12%e 
117 06! 155 ,20	 . 648' 'k 


126 2,4' .20 ,26 23Q NESE-- 18 
20 151 04' .15 e20 21.8' SWN 


154 2.0' .12 3440' " spi.	 3'.-36'	 assay .12%. 


266 145' 8 23 1?.5' SE*NE* 18 
301 19' 21 O6' Area B 


309 35t l7 •22 10.7' (sESW* 20) 


311 .45' 12 ,16 32,8t ' orc cut-off .at .10%e 


319 06' 410 .13 29.0' 
322 2,0' 14 18 32.6' SE61jV	 20 


- 324 2.0 .08 IO 27,0' "	 - ore cut-off at ,08%e 


A-5 0,8' .13 i7 13,6' Area A- orc cut-off at ,10%e 
A7 2,8' .17 A22 20.8' (NE*SE* 19) 
A-9 0 , 10 6 ' 5' " maximum . 10%e	 6 • 5' 
A10 0 5,0 .io%	 5.0' 
A.ill 1.3' .17 .22 6.2' 
A-li' 1' .12 .09 S.5' S.ampie holet	 poor spi. 


6-7	 assay .09 
ore cut-off at ,10%e 


A-12 1.04' .18 .23 18.8' 
A14 2.1' .17 .22 7.7' 
A-14' 2.5' .17 .21 it Sompie hole: 7-10' 


assayed .21%. 
A-15 0 .12 - 8.5' maximum •12o	 8.5' 
B 1.56' .18 .23 23.2' Ntr SW* 20 
C 1.6' .16 .21 5,0' NESE	 19 
CS-i 0.9' .16 .2.1 3.5' SE* 19 
G 1,9' .16 . .21 2.3' Area A 
H .20 - 25.9' (W*SW* 20) Incomplete;	 •20o	 15 ? ,	 25'. 


J 0.9' .18 .23 20,4' L 


K 1.' .17 .22 15.3' 
R 0,8' .15 .20 3.5'• " 
R-1 9 -- -- '1.0' " Dug pit. 1.0 mr./hr. 


Notes:


*Orc thickness is that part of the hole where equivalent uranium oxide as indicated on 
log ±3 grcato. than e 15%, unlezs otherwiso notod. 	 .	 . 
** Equivalent percent uranium oxide is calculated from radioactivity logs. 
***Unloss otherwise noted, chemical percent uranium oxide is calculated by multiplying 
eUoxide by a factor of 1.3. Factor is estimated from sampie date in holes #1 and #A-14', 
where indicated factor was 1.56 and 1.24 respectively. 


Sec report discussion of radioactivity logs. 







ñppNdi'	 1 


HOI	 iJ-1 
T.D. 7)4


-. Sec. 17	 . 


FEET
LITI•ioLoGy 


2-)4 Sand, buff, fin& 


6-5 Asabove 
8-io


Asahove 


10-12 As above 
12-1)4 As-	 bove .. 


1)4-16 As above . 
16-18 As above	 . 
18-20 As above 


20-22 As above	 . 
As above 22-2)4 


2)4-26 -	 As eoove .•-


26-28 As above 
28-30	


E As above 


30-32 As above 


32-3)4
As above 


3)4-36
s above 


36-38 Asabove 
38-)4o As above 


As above w/ some gray fron taincd cJy 
Sand, buff and some med. 
As above gray tine sand 


•	 li6-)46 and, buff, so Tne ned gray clay 
)48-o Sand, dark buff • As above 


•	 52-5)4
Sand, buff, some med. gray c1y (damp) 


5)4-6
As above • • 56-58 Sand, buff, some med. 
As above gray clay 


•	 58-6o. 
60-62


. 
As above • 


•	 62)4 s aDove 
. 


•	 6-66 Cir, mcd. gray (iiuch water) 
66-68 s	 abve	 -. 


. 
•	 68-70.


•A	 above 
• 


70-7?-
As	 above	 .	 -	


• •	 OL 


72-7)4 T D
AS above	 •	 • . 
s aoye


•	 •


I	 8TllAL	 J ©© 


L . ___ _ __







.JI0L # D-2 
.11.1). 60' 


2-14 
14-6 
6-8 
3-16 
10-12 
12-114 
JJ4-16 
16-18 
18-20. 


•


	


	 20-22 
22-2L. 


•	 2)4-26 


26-28 
- 


30-32 
32-314 
314-36 
36-38 
-	 L,-3)4¼) 
140-142 


146-148 


50-52 


514-56 
r'r'O 70-3)0 


58-60 T.D


Sec. 17 


LITHOLOGY	 •.	 •• 


• C1s.',	 light gray and surface soil 
Sand, light grey, fine, and light gray clay 


•	 Clay, light gray 
Sand, bulf w/ soie light gray clay 
Sand, buf.f, fine 
As above 
Sand, buff, fine, w/ few concretion chips 
Sand, buf', fine 
AS aoe 
Asabove 
As above 
As above 
As ctu eve 
As aeovo 
Aa above 
As above 
As above 
is above 
Asabove 
As above 
s above, w/ some 'gray clay (very danp) 


Sand, huif, med. grained 
As above 
As above 
Sand, huff, w/ so;ie aed. .ray clay (very damp) 
Clay, med. gray 
As above 
As above • 
As above •







r 


HOLE / D-3 Sec	 17 
T	 1)	 90' 


FErT LITFiOLOGY 


2-14 Sand, light gray, fine 
14-6 As abova 
6-8 Sand, buff w/ some light gray clay 


Sani, ouiT fine 
10-]2 Sari, light. gray, Line 
12-114 Sard, lignt	 i ay	 / sor	 rd	 gray clay 
114-lu As aov 
Th-18 and, ligni gray 
18-20 C]ay, rica. gray	 po ie fine l.i.ght gi ay sand 
20-22 Clay, med. gray	 / muci fine light gray sand 
22-21j Sand, light gray, fine 
214-2b s aboqe 
26-28 3arid, light gray, fine,	 some ned. gray clay 
28-30 Sand, lignt gray, Line 
30-32 Sana, ouLC, Lane 
32-314 As above 
314-36 Sand, dark ouff w/ some iron stained gray c1a 
36-38 Clay, iron stained 
38-14C Clay, med	 gray	 soae fine gray sand 
140-142 Sand, lignt	 ra '	 soiiie gray clay 
142-1414 As aoove 
1414-146 As above 
146-148 s aoo e 


Sand, light gral,, u/ some med. gray clay 
Clay, med. gray, w/ sone fine gray sand 
Clay, med. graj w/ sonic iron staining and little 
fine gray sand 


SLt-S6 As above 
Clay as above w/ sonic ouff sand 
3and, buff, some bik. carb. partic1e 


60-62 As aboo 
62-614 As aove 
614-66 As aoove 
66-68 As	 above.	 ,. 
68-70	 . As above	 .	 . 
70-72 A5 abace 
72-714 s aoove 
7Lt.-76 . As above. 
7o-78 4s above 
78M80 As above 
80-82 As above 
82-814 Clay, med	 gray, hich water 


-86 &s above 
86-88 As above - 
88-90 T,D As	 ooe 


L_______ __ _	 ___







HOLE # D-)4 
TD. 11O 


FEET 
2-14 
14-6 
6-8 


•	 8-10, 


•	 •1O-12• 


•	 12-114 


114-16 
i6-18 
18-2O 
20-22 


--4 / 
'-V - 


H	 26-30 
30-32 
32-314 
314-36. 


36-38 
•	 38-.140 


142-1414 
144-146 


I.
)48-O 


So-.52 


56-S8 
58-60 
60-62 
62-14 
614-66 
66-68 


•	
. 68-70 


70-72 


72-714 


714-76 
•	 76-78 


78-60 
•.8o-82 


82-814. 
814-86 
86-88 


•1	
-	


83-.9p 


90-92 
92-914 
914-96 


• .	 96-98 . 


98-100	 .	 •- .. 


• . 100-102 


102-1014 


- •	 • . 1o14-io6	
•• 


io6-ioB	 - .• - 


L	 108-110 T•t)


Sec. 17 


IITTIOLOGY 
Sand, light gray, fine 
Clay, med. gray, some iron staining 
As above 
Sand, gray, fine 'w/ some iron stained clay 
Sand, gray fine 
Asabove 
As above 
As above - 
As above 
Sand, 1ight gray, some iron stained clay 
Sand, light gray 
As above	 . 
Clay, dark gray, some fine gray sand 
As above 
As above 
Sand, fine, light gray, some dark gray clay 
As above 


•	 As above 
•	 As abov'3 


Sand, buff, fine 
As above	 •.	 . - 
As above 
As above	 .	 ..	 . 
As above	 ,• 
As above	 . - 
As above	 S 


As above -	 . 
As above	 . 
Sand as. above w/ sonc dark gray clay 


• Sand,: buff, fine -	 .	 . 
As above	 . 
As above	 .	 5. 


As abov	 :	 ' 
As above	 . .	 . •. 
As above	 •- .	 ..	 . S 	 • 


Ps 'above	 .	 . 
As above 
As above.	 . - 
As above	 ,.1	 -	 - 
As above w/ some gray clay . . - . . 


Sand, buff, fine	
• 


- As abové - . 


As above	 '.	 .,.	 .	 •	 .	 •	 •	 ..•; 


As above W/ little blue clay	 . . -. - 


:'As above . .	 .	 . 


•As .above	 • '5•'	 '	 •• .• - 


Asahove	 •	 .	 .	 .	 .	 .	 • 
As a)Dove.	 ..•	 ..•	 S.. •	 As above	 .	 • - .	 • 
Clay, med.. gray (much water.) •	 .	 •A	 rYr	 ..................	 .. 
As above 
As above 
As atove







HOLE ?' D-S 
'I.D. 100' 


FT 
2-)4 
It-6 
6-8 


•	 8-b 
10-12 


•	 12-1)4 
1)4-16 
16-18 
18-20 


•	 2CY-22 
22-2)4 
2)4-26 


•	 26-28 
•	 28-30 


•	 30-32 
•	 32-3! 


30-30 
• 38)4O, 


•1t6-Ll.8 


•	 r;	 r't 


58-6o 
60-62 
/ 


•	 6)4-66 
66-68 
68-70 
70-72 


•	 72-7!, 
7L4.-7t. 
76-78 
78-80 
80-82 
82-8)4 
8)4-86 
86-83 
00 o-9O 
90-92 


.92-9)4 
9)4-96 
96-98


• H. 


Sec. 17 


LITI:tOLOGY 
Sand. light gray, fine 
Sand, light gray, fine, w/ some iron stained clay 
Sand, gray, fine 
As above 
Sand, gray, fine, some iron staining on light 


-' gray clay 
As above 
Clay, bro to gray, much iron staining 
Sand, buff, fine, some clay as above 
As above 
Sand, buff, fine 
As above 
As above 
As above 
As above 
As above 
As above 
Sand,. huff, fine, W/ some blue gra r clay 
As above 
As above 
Sand, buff, fine 
As above 
As above 
As above 
As above	 .	 . - 
As above 
Sand as above w/ some mcd. gray claj 
As above 
As above 
As above 
sand, buff, fine 
Clay, blue gray, w/ sone iron taining 
As above 
As above 
As above 
As above	 . 
As abov2 
Sand, buff, fine	 . 
As. above 
As above	 . 
As above 
As oove	 - 


•	 Sand, buff W/ some d. blue gray clay 
As aboVe 
As above 
As above	 • 
Clay, blue 'gray W/ spme buff sand 
Clay, blue gray	 • 


•	 As above	 •	 • 
As above


•	 •	 -.	 ••.	 -••	 ••	 r







HOLE if D-6-C V Sec. 17 
T.D. 65' 


C0 LIT OLOGL 


2-1. Send, ouff / solle ilgbSL craT c]ay 
.t6 As above V 


6-8 As above 
8-10 As above V 


1012 As above . 
• 12-114 As above 


V 1.14-16 As above 
i6-i8. Js above -	 V 


V 18-20 As abovi 
V V V 


V 20-22 As above 
22-2)4	 ••V As above


V


V 	


V 	


V 	
V 


V 	
V 214 .-26 As above V V 


V 26-28 As above V 


• 	 . . 28-0 As above
V 


V 	


V 30-32	 V As above
V 	


V 


V 


V


32-314 As above


. 


V 	


V


V


314-36 As above


V.


V 	 V 


V 	


V


36-38
. 	 As above


V


V 


V 	


Core 1 36-140 . Sandy clay, light buff


V	


V 


V


Vrec	


214"


V 


V 	


V 	


V 	


V
140-142 Sand, huff, fine	 . .


V 	
V 	 V 	


V 


142-1424. As &Dove


V


VV 


1414-146 As above V 


V 	 V
V


As above 


V	


V


..
148-5o


As above .	
V 


V


. 50-52 As above


V	 V 


• 	 V


V


52-5L.	 •
As above . V 


514-56 As. above V	


S 	 V V 	 V 


V 56


58 As above 


V
V 


)C O0


V	


• V 


s acove


V


V	


V 	 V 


V 


V 	


V 60-62
As above


V


. 	 V 	 V 	 V 


Core 2 62-65 T.fl.
Clay, mccl.


gray w/ little
fine	


sand 


L____ 


rec	
36"


Few hlk. carb	
p3rbicles 


___


V


_







H
HOLE JL	 7
	


Sec., 17 - 
T.D. SO'


LIT}iOLOGY 


2-14 Surface, light gray clay and soil 
14-6 Sand, light gray, fine, / some liht grcy Cir 
6-8 As above 
8-io- As above 
10-12 Sand, buff, some light gray clay 
12-li4 Sand,. buff, fine 


114-16 Sand, huff, some light gray clay 
16-i8 Sand, buff , fine 
18-20 Sand, buff, some light gray clay 
20-22 As above 
22-21.	 -. As above 
21426 As aoovc 
26-28- As abOve 
28-30 Sand, buff, fine 
30-32 As above 
32-314 As above 
314-36 As above-
36-38 As abovew/ some light gray clay 
38-140. 
140-142


Sand, buff, mccl. graineci w/ some light gray cl.y 
C1a, wed. graj	 oo f..re -ray sand 


.142-1414 Clay, med. gray w/ blk, carb, particles 
• -	 As above 


146-148	 -. As above 
143-So T D. &s atove


/ 


I'
L_	 - -_	 _____ _________







•	 •:


= J 


D8C 
T.D.	 6' -	 Sec.	 3.7	 . 


CORE #
LITHOLOC-y	 -	 •. 


Sand, oiiT,	 "e	 / little 1int	 'a; clay 
As ;above S 


643 s	 cuDD.r •.	
, 8-10 As above 


• 10-12 As abbve 
12-flj 'As a1ove 
Th-l6	 • As above


• 
: 


16-16 is auove 
l8-2o Asabove 
2O-2 As above 
22-2! s 300ve


• 


2L-26 '.s	 cb-iie 
26-28	 • As	 ove 
28-30' As abov S S '• • 


• 	


•


' 	 30-32	 , 
32-3k


As above
• 


-	 "	 5 	 • 


J	 above • 
• As abe


•	 S 


S 


36-36	 • As	 above -:° . H	 •	 • •	 36-no	 •-• As above 


• i42-L1
As above


-' 
S 	 • 


As above 
A5 ab	 e 


Core 1 !6-)48 Sna, oufT r/ some	 ca. gr y c1y rec	 1' 


Core 2 S0-3 
rec	 2t


da, re	 gra	 U/ fo	 b1 • c irh tLc1eg 


Core 3 53-6 T.D. 
rec	 18t


Sa-i'	 Liar, meu	 tray	 7/ fClT ol • caro m r alticles







EOL	 # D-9 Sect 17 
1.1).	 0' 


FECT LIT}0LOGY 


2-44 Clay, light gray, surface soil 
Clay as above 


6-8 Clay, J.igt gray and fine bulf	 anci 
8-10 Sand, bufI', fine, some light gray clay 


•	 10-12 Sand, dark w/ iron sbaining, fine	 rith some 
light gray clay 


•	 12-1)4 Sand, buff, fine 


Th-16 As stove 
16-18 As above 
18-20 As above 
20-22 A	 above 
22-2)4 As above 
2)4-26 As above 
26-28 Clay, med.	 'ay, iron stained, some fine gray sand 


w/ much buSf sand 
28-30 As above 
30-32 Clay, med. gray, much iron staininC, rmch huff sand 


As acove 
aoove 


36-36 As	 'ove 
38-)4o As above (much water) 
)4O-ij.2 clay, light gray w/ some fine gray sand 


sane iron stainirg (i:iuch water) 
Clay, light gray	 o nod. gray 


•	 Clay, rr d. gray, some fine gray sand. (much water) 
Clay, med. gray	 • 


)48-So T.D. As aoove







HOLE D-10 


T.D. 60' 


z-L1. 


6-8 
8-10. 


10-12 
12-J4 


10-1 


18-20 
20-22 
i)e) f)) 
C- —


'-V 24-co 
2o-2c 
28-30 
-)r .) 


32-3L. 


3t36 


36-38 


h2-Lth 
1L-L1.6 
h6-L.3 
L8-c 
SO-S2 


r'	 r'C) 


8-6 T.D.


C,	 '7 eec. ii 


LITHOLOGY 


Clay, light gray, and surface soil 
Sand, buff, fine 
Sard, buff, fine, sprie dark iron st-aiming 
Clay, n3ci. gray	 soi!le Line gray sand, much 
iron staining and a few iron concretion chips 
Clay, med. grey	 eerie fine gray sand 
As above 
As aoolre 
Clay, tied. gray, some fine gray sand u/ iron 
staining 
As above	 - 
Clay, med. gray, some buff sand, fine 
As above 
As above 
Clay, med. gray, some fine gray sand 
As above 
As above 
Clay, med. gray to dark gray, feu bik. carb, particles 
u/ libtie iron staining 
Clay, med. gray to dark gray, 	 little blue gray 
clay 
Clay, med. gray w/ some blue gray clay 
Clay, ned, gray and blue gray clay SO-0 
As above 
Clay as above 
As above 
As above 
As above 
As above 
As above 
Clay, mcd. gray and blue gray clay (0-0) 
As above 
As above	 - 
As above


.%.







HOLE	 D-ll Sec. 17 
•	 T.D.	 70.' 


FEET LI	 OLOGY	 . 


2-Li Sand, buff, fine 
As above 


.6-8 s above 
8-10	 . As above 
10-12 Sand, 1iht gray, fine 
l2-1L As above 
1L .-i6


- 
Sand, buff, mod. grained 


16-18 As above 
12O As above 
20-22 As above	 . 
22-2L. Clay; med. gray, much buff sand	 .	 . . 
2-26 As above	 . 
26-28 As above	 .. 
28-30 .	 . .	 As above	 . 
'30-32


. 
As above	 .	 : 


32-3L Sand, buff, med. grained 
3L.-36 As above 
36-38	 . As above 
38-1.0 As above 


Sand, buff, med.	 rainec1 i.r/ some med. gray 
clay w/ iron staining	 ,. 
As above; very little clay 
As above; very little clay 
As above; very little clay 


L8-5o A.s above; very little clay	 . 
So-.52 As above; very little clay 


St.-S6
Clay,.med. gray, much buff sand '(up hole?). 
Clay, med. gray w/ blk. carh. particles 
Clay, med. gray (da.) w/ some fine gray sand. 


58-6o	 . 
6O62


Clay, med. gray u/ . some blue gray clay. (very wet) 
• 


62-61
Clay, med. gray 
As above 


6)466	 . As above 
668 As above	 .	 . . 
68-70 T.D.


. 
As above







FOLE	 D-12 Sec. 17 
TD	 70? 


FT LITFIOLOGY
-	 ; 


2-li. Clay, light gray, and surface soil 
Clay, ligit gray, sore iron staining w/ some 
fine buff sand 


6-8 As above 
8-ac As aoove 
1012 As above 
12-114 Clay, light gray WI soinc iron stearnng and a 


feu bik. carb. Darticles 
lli-16 s above 
16-18 Sand, light grr, fine 
18-20 As aboie 
20-22 As above 
22-214 As above 
214-26 As above 
26-28 C]ay, light gray	 iron staining sM much light 


gray fine sand 
28-30 As above 
30-32 As above 
32-314 Sand, light gray, fine 
314-36 As above 
36-38 As above 
38-1,0 As above 
140-142 sand, buff, fine 
142-1,14 Sand, buff, fine, some Light gray clay 	 nd Clne gray 


sand 
1414-146 Clay, 1ig't gray w/ some iron staining w/ much 


fine €fray sand 
16-148 4.s above 


As above 
S0-2 4s above 


As above 
As above 
Sand, light gray, some light gray clay 


S8-6o As above (riuch water) 
60-62 Clay, med. gray 
62-614 As above 
614-66 &s above 
66-68 As above 
68-70 T.D. As above


•	
•: 


L







J


HOLE # D-'13 Sec0 17 T.I.	 St 


FEJJT LITOLOGY 


2-! Surface clay' 
16 
6-8


Sand, light gray, fine and lig"rt. gray c)ay 
As above 


• As above 
10-12 Clay, flied, gray 
12-ui. 
11..-i6


Sand, buff, fine, little i.ror stained riea 	 gray cay 
Sand, buff, fine 


16-18 As above 
18-20 Sarct, buff, ned 0 grained 
20-22 
22-2t


Sand, dark buff, nluch iroit staining W/ sov'e gray clay 
2L-26


Sand, bufl', med. grained 
s above 


26-28 
28-30


Sand, 1iIit gray, fine 
is above 


30-32 &s aboe 
32.'3tt 
3b .36


As abOe u/ some fled, graj clay 


36-38
Sind, buff to light gray, iued, grained 
Sand, ouff, med. grained, sone grey day 


38O 
LOL2


As aoove 
As above 


L2-)44 As above 


j46-LJ8
Clay, med. gray, some fine gray sand (darp) 


L8-O
1s above 
As above 


O-52 Clay, med. gray 
$2-f	 TID. As above 


4f


L___ ___ __







P


HOL	 D-1 Sec. 17 T,D	 6o' 


FiET LITROLOGY 


2- 
L-6


Clay, 1ght gray and'srfaco soil. 	 0 


6-8
Sand, light buff, fine w/ some light gray clay 


8-10
Sand, light buff 


•	 10-12
Sand, buff, some light gray clay. 


. As above 
12-JJ. Asabove 
]1-16 As above 1618 Sand, buff, fine. 
18-20	 • As above 
20-22 
22-21t


.	 Sand, buff, fire 1.1/ some med. gray clay, irOn stained 


214-26
Sand, buff, fine 


• 
•	 26-28


As above	 •• 


28-30
As above	 .	 . 


. As above 
3032


- 
As above 


•	
32-J ).i. As above 
314-36 .,	 us above 
36.-38 As above 
38-140	 .	 •• 
140-142


. 
Sand, med. gray, some buff sand w/ some med. gray clay Asabove 


142-1414 
S	 1414-146


Sand, buff w/ some med. gray clay 
0 


0 


146-148
As above 


0 •. Sand, buff and light gray sand; few b1k 0 ôarb. 
• 148-5o	 •


prtio1es (damp) 
•• As above	 0 


50-S2	 0
•	 • 


Ciy, med. gray w/ some fine gray sand	 S 
0 


514-56
As abov 


0	
56-58


As above	 • 
• 


•	 S8-6a T.D.
Clay, med. gray i/ some fine gray sand 
As abov	 •







Sec. 17 


LIThOLOGY 


Clay, light gray and surface soil 
Clay, light gray 


Sand, light gray, very Line, some light gray clay 
Sand, light buff, very fine 
As above 
As abbve	 . 
Clay, light gray, 1iiite lime dust 
ith above 
S.nd, buff, im'ch iron sta.ining and few iron 
concretion chips 
Sand, dark bu.ff, fine 
As above 


•	 Sand, buff, med. grained 
As above 


•	 As above 
As above 
Sand, buff, ned, grained, some mod. gray clay 
Sand, buff, somemod, gray clay and bJJc, carb, 
particles 
Clay, ned, gray 
As above 
Clay, med. gray and some blue gray clay 
As asove (much .?ater) 
As above 


•	 As above 
As above	 •


HOLE # D-l5 
T.D. So' 


£ Lj. 


2-14 
14-0 
r 0-
8-b 
10-12 
12-]J4 
114-16 
16-18 
.L L 


20-22 
22-214 
214-26 


•	 26-28 
28-30 
30-32 
32-314 


•	 314-36 


36-38 
38-140 
140-142 


146-148 
148.-So T.D0







•	 HOLE # D-16 Sec. 17 
TI).	 )4o' 


FEET L1THOLOGY - 


2-)4	 : buff, fine 
L6 As above 


•	 6-8 As above 


8-10 As above 


•	 10-12 Sand, buff w/ some iron stained.ed. gray clay 


12-1)4 As aToov 


1L.l6 As above	 S 


16l8 Sand, light gray, fine 


18-20	 • As above 


O-22
S 


Sand., buff, some iron staed med. gray. clr 


22-2)4	 • As	 above	 • ••	 0 


• 	 2)4-26 AS above	 0 


26-28 As above	 i/ some blk 0 carl). particles	 S 


?8-30	 • •	 As above. 


30-32	 • Clay, med. grayw/ bik. cb, particles and some 
0 	 •. fine gray sand 


32-3)4


• 


Clay, as above •	
3)4-36 As above	 0 


36-33	 0 As above	 •	 • 
•	 •	 38-)40. T.D. As above







- - 


t 


•: •.. •


TO 	 ,	 D-17 Sec. 17 
•	 T.D.	 3O	 • •	 • 


-	 LITHOLOGY 


Sand, buff, so:ne light gra, clay 


sand ) buff 


6-8 i.s above 


8-10 Asabove 


10-12 As above 


12-1L As aoove 


1)4-16 Send, buff, little med. gray clay 


16-18 Clay, med. gray,some iron staining 


18-20 Clay, med. gray 


20-22 As above 


222)4 As above 


2)4-26 .s above 


26-28 As above 


28-30 T.D. As above


F 


-







HOLE ' D-18-O Sec	 17 
T.i)	 So' 


COR	 / FEET LITi-OLOGY 


2-Li. Clay, med.. gray u/ sore light gray clay and 
- fine gray sand 


L-6 Asabove 
6-8 Clay, med. gray W/ . little iroi stained sand 
8-b- As above	 S 


Core 1 10-13 Clay, sandy, med	 uray j/ some iron staining 
rec.Jt" 


lost 
S


1' reaming S	 - 


Core 2	 - -17 Top 12". clay, gray w/ soMe gray fLne. sand in sal]. 
• rec. 18" patches; some iron staining 


S 	 . Bottom 6" clay, dark gray core fractured on 
0


. 	 bik. organic streaks, one leaL' .inipression on 
S horizontal bedding, clay uj 


Core 3 
S


17-20 17-18 clay, med. gray, £ei, sandy partings on •
rec.	 2L" . horizontal bedding core fractured on bik. 


S organic stres (carbonaceous silt) clay war 
13-12 sand, nod. gry, frie, iron stained and 
streaked	 S 


18 r 2O sanay, iuCd	 clay,iron stained and 
•	 -	 . streaked	 S 


Core Ji. 20-2O CThy, med. gra; r/ few patches of fine gray 
S	 S rec.	 " sand	 - 


dore 5 223 Sandy clay, med. grayblk. organic silt on •
rec, 18" fractures; plant parts lignitic; vrtica1 


S 1ineaton of fine t ray sand, organic silt and ••
med. gray clay; iron staiing in streaks and S
patches throughout	 S 


Core 6 23-26 Clay, b1u	 gray, no inclusions; no sand 
rec 0 8" 


26-27 1' lost durng ?eePung 
re 6A


27-31	 . Sand, buff (much water) 	
S 


S no rec. S 
S 


sore 7 31-36 Top 7fl sanay mod, gray clay, organic silt on 
rec	 Lj.L' _raciuro-3 


S S .	 Bottom 37" clay, dark gray,. some fine med 	 gray 
sand et very end of coie 


Core 8 36-Li.O no recovery 


L


no







EOLE : fl-18-C	 Cont. 


CORE FL'ET LI2F0LOGY 


Core 9 L0L3 Clay, med. gray W/ Line med. gray sand in 
rec. 29" patches and stres throughout 


Core 10 L3-t5 No recovery 
norec. 


Core 11 L5-L.8 Top 9" sand, med. gr.y, fine grained ir/ vertical 
rec. 16" lineation 


Bottom 7" clay, mad. gray, many lignitic plant 
parts; fine mad. grr sand in patches and, streaks 


-	 - throughout 


Core 3.2 18.-o T.D. Sandy, mcd. gray, clay; 	 iany lignitic plant paraj 
rec. vertical lineation of fine med.	 'ray sand; 


fine med. gray sand also in patches







LI 


• 


•	 HOLE # D-19 Soc. 17 
T.D.SOT 


FT LITEOLOGY 


2- 
..-6


Clay, light gray and sface soil 
6....8 Clay, lighi gray w/ seine fine gray sand 


8-b
As aoove 


10-12
Sn1,	 fine r/ some light gray clay 


l2-l!. Clay, light gray, much iron staining 


lL-l6
•.	 As above 


i6-i8
Sand, buff, fine, soiie light gray clay 


18-20
As above 
As above 


20-22 Sand, buSf, rued. 	 rained 
22-2L1. As above 
2LN26 As above 
26-28 
2 8-30 Sand, as above, some light gray clay 


As above 
30-32 As above 
32-3L Sand, buff, med. grained, some light gray clay 


3L..-36
and fine gray sand 


•
36-38


As above 


•	 •	 38-L.0
Clay, med, gray, sore blk. carb. particles 


h0-I2
Clay as above 


244J4 I	 •	 •
Clay, med. gray w/ some Line gray sand 


/ I	
•	 L11.-)46	 •


As above 


Lj.6-L8
As above 


L1.8-5o T.fl,
As above


• As a':OVe







V V.	 V. 


C 


H0L# D20-C V 	


V 	 V 


T. ). 	 8o' Sec.	 17	 .	 - 


COP2# FEET .	 V 	 V 


• 2- Sand, buff, fine	 . •	
V As above	 V 


V 	 V 6-8 Sand, dark buff	 V 


V


V 	 8-10 Sand, buff to tan	 •	 V 	 V 


V 	 Cored io-i8
V 


above	 V 


• 	 . 	
• no ec,


V	


V 	


V 


V 	 Cored 13-19. Clay?, nied. gray w/ some fine gray sand	
V 


no reck 
•	 Cored 19-20 Clay?, med. gray w/ sonic fine buff arid dark buff 


no rec. sand 


Core 1 20-23 Sand, fine, med. gray and buff; iron streaks 
V 	


V rec.	 20t1 throughout; horiont1 lineation; alternation	 V 


V V


of fine gray sand and fVjj	 buff sand in part V 


Core 2 23-26 No recovery; some sample ,jained in mouse--V	 V no rec 0 Sand, fine huff and some fine gray sand w/ sonie 
V	 V . med. rray.c1ay	 V 


V	 Core 3 26-29 No recovery; some sam-ile ,janed in mouse--	 V 
• no rec0 Send, buff, fine ii! some med. gray fine sand 


V some ned, gray clay 
29-3 0 1' lost dn'ing resning	 • -	 V	 Cored 30-35 Sand, buff	 V	 V	 V 


V	 V no roe, •	 V 
V	 Cored 35)40 Sand, buff w/ some med. gray clay? V 


V norec, V 
V	 Cored )40-)47 V Sand, huff w/ some med. gray clay? 	 V 


Core )4 t7-50 Cla	 med. gray, much fine med. gray sand 
rec.	 2L' throuFhout w/ many lignitic plant parts 


Core 5 50-53 Clay, med. gray sandy w/ some bik. lignitic plant 
rec, 31" parts	 V	


V 


V	 •	 Core 6 53-s As above	 V	 . 
•	 .	 ,. rec,	 2)4" V 


V	 Core 7 5-9	 V Tpp20" fifle sandy med. gray clay w/.some bik. 
rec. )42tt carb. silt patches 


V V	 V	 - Middle 10" Sand, fine, med. gray; some med. grzj 
V C13y r/ hik. lignitic plant parts 


V	 V Bottom 1211 fine sandy med. graT clay w/ few 
blk. lignitic olant rarts	 V 


Cored 59-60 T.D. iuch .Vra-b	 was encountered at about 59T; core 
barrel was pulled every ) to 5 feet but no core 


V	 V was recovered; 0	 core recovery was possibly 
V	 V	 V	 V


V
due to the large amount of water 


L	
V .	 .	 V	 V







HOLD	 D.-21 Sec. 17 
P.D. SO1 


FDT LIThOLOGY 


2-)4 Clay, light gray (vey dry) 
Cl, lignt gray .r/ some fine buff sand 


6-8 CLay, as aoove 
8-b Clay, med. gray	 some fine ouff sand 
lO.-12 As aoove 
12 .-]J4 Sand, buff, fine 
1)4-16 Sand, as aoove 
16-18 C1r, ned, gray r/ some fine buff sand 
18-20 Clay, med. gray w/ dark iroi staining and 


some fine gray sand 
20-22 Sand, di k buff UI some med. gray clay, iron 


stained 
22-2)4 Sand, buff, some bik. carh e partIcles 
2)4-26 Sand, buff, fine 
26-28 As above 
28-30 As atove 
30-32 Sand, buff,	 ed. grained	 r 
32-3)4 Sand, dark ouff, some bik. carb. Darticies 
3)4-36 As aoove 
6-38 Sand, huff,	 'ied. gruned 


38-)40 As aove 
.s above 


As aoove 
Lii-L6 4.s above 


C1a, med. gray 
)48-5o T.D. s above


1	 - 


L_____ __







•	 HOtE # D.-22 See, 17 
• 	 • 	 •-. . 


FEET	 . LITHOLOGY 


2Li. Sand, light gray, fine grained miked	 / soil 
Sand, fine light gray. 
Clay, light gray W/ some fine light gray sand 


810 Sand, buff fine 
1O12 Sand, buff,	 itt1e brom clay and iron concretion 


• 	


. chips 
:1	 l2-1L	 .	 . Sand, buff, fine 


ih-16	 . As above 
• As above 


18-20	 . As above 
20-2^	 . Sand buff, med. grained 
22-2L. As above 
2)-26. As above, some light gray clay 
26-28 Sand, daik buff, 'i/ feT	 carb. partc1es 
28-30	 . Sand as above 
30.-32. As above 
32-3b	 S


• Sand,. dark buff, some bik. carb. particles and 
dust w/ some light gray clay. 


•	
3L36 As' above	 • 


36-38 Clay, med. gray, w/ some fine gray sanìd 
38.-LO	 5.. Clay, sandy, fine gray sand i'i/ some med. gray clay 


- Clay, med. gray 
)42-L'1	 T.D 


• 	


•


clay,	 ned. gray







HOLE # D-23 
T.D. 0' 


FEET 


2-Li 
L-6 
6-8 
8-10 
10-12 
12-il.i. 
itj-16. 
16-18 
18-20 
20-22 


•	 22-2)3 
2)3-26 
26-28 
28-30 


30-32 
32.'314. 


0•	 3)3-36 
36-38 


)40-)42 


u.S-SO T.D.


Sec. 17 


LITT0L0GY 


Sand, light gray and some bu:ff 
Sand, lirht gray 
Sand, light gray w/ some light gray clay 
Sand, light gray some light gray clay 
Sand, light buff, fine grained 
As aboVe 
As above 
As above 
As above 
As above 
As above.	 - 
As above 
Sand, buff, med. grained 
Sand, buff, medQ grained w/ some light gray clay 
and fine gray sand 
Sand/, med. gray clay 
As above 
Clay, med. gray to dark gray, some iron staining 
Sandy, med. gray. clay 
As above 
Clay, med. gray, sticky (drnp) 
Clay, mcd. gray, some fine gray sand 


•	 Clay as auove 
Clay, med. fT 
As above


/







H0LI	 D-2L, 
T.DQ 10 


FLET 


2-Li 
L6 
6-8 
8-10 
10-12 
12-1)4 
1)4-16 
16-18 
18-20 
20-22 
22-2)4 
2)4-26 
26-28 
28-30 
3O-'32 


'32-3)4 


.,Iz ') 


33-)40 T.De


Sec. 17 


LITHOLOGY 


Sand, buff, fine 
AS above 
As above 
As above 


•	 s above 
As above. - - 
As above - 
As above 
As above 
Sand, huff, mcd. grained 


•	 As above 
As above 
Clay,	 :r: ed.' grey 
Clay, med. gray, sor:c fine gray sand 
Clay, med. gray, much bBc. carb. particles 
As above 
Clr, med. gray, some fine gray sand, 1itti 
carb. material 
Clay, med. gray, some fine rray sand 
As above







- -	 r	 - 


HOLE	 D-2S Sec. 17 


T.D. 33' 


FEET LITHOLOGY 


2 .-L1. Sand, buff, fine grained 
•	 Asabove	 - 


6-8 As above 
3-ia As above 


•	 10-12 As above 
12-1)4 As above 
1)4-16 As above •	 i6.-i8 As above 
18-20 Sand, huff, med. grained 
20-22 As above	 •, 
22-2)4 As above 
2)4-26 As above 
26-.28 As above 
28-30 Sand, buff, much wàter 
30-32 Sand, gray and ned. gray clay ur/ blk. carb. 


particles.n mud 
32-3)4 Clay, med. gray stichy w/ some fine gray sand 


and much bik. carb. D&rticlos 	 1ignfte 
3)4-36 Clay, med. gray	 some gray send, fine, and •


• •	 bik. carh 1 partiQles 
36-38 T.i). Clap, med. gray,	 QIiIe fine gray sand and 


bik. carb. particles







: 	 --	 - 


-


--.----,--	 - -,'-- -:
	


r	 ' 	 _E , 	 I-


,-. -	 -	 . .	 t	 q
, 


t


q 
I 


KYLE	 D-26 1 Sec. 17 
T.D0 30' 


FEET LITHOLOGY 


2-Lj Sand, very fine, light buff w/ some gray 
clay (lighl.) 
As above 


6-8 Sand, light buff, very fine, little gray clay (1igit) 
tr/ bik. carb. particles, fei	 rpsinri flakes and 
gypsum white powder 


8-10 Sand, buff, fine 
10..12 Sand, huff, fires sone 1ght gray clay and much 


bik. cairo. particles and bik. thist, i.ron stain 
on clay craps 


12-lh Clay, ned. gray, much bil • carb. particles, soie 
iron stauung - 


lh-16 As above 
16-18 As above 
18-20 C1a, med. gray 
20-2 2 As aoove 
22-2L1. Clay, dark gray to blk., some bik. carb. particles 
2Li -26 Clay, med. gray 
26-28 As above 
28-30 T.D. Clayned. gray


CL







•• 


: ->	 : 


: 4	 , Apwd'	 - 
) — 


nOTE # iLl-9	 Sec. 18	 - 


T, D. 3Q1 


CORE ; FEE'	 LITHOLOGY _ 
r 0-10 Sand, buff w/ sorie fiie grr sand and 1ht 


grayclay1	 r	


4 


Core :i 1O-12
i:u


Sand, L)Uff W/' some gray fine sanä. 
: rec. -. 


Core 2 12-1L.3 Sand, buff, ned. graincd. 
rec.


-	 - 


Core 3 Th.16 Sand, buff, med. grained. 
rec. L 


Core 13 i6--i6 Sand, biff, few chunks of graj f2ne santhw/ ' 
iec iron staining, ferblk. carb. particles. 


Core 5 18-19 as above.	 - 
rec. 6 


•	 .5 -.
;.	 :. 


Core 6 19-20 Sandy gray clay, soue iron sta.ning and few bIl.. 
rec. 6" carb. particles.	 5, 


Core 7 20-20- Sandy gray clay	 / little cuff fine sand. 
reb. £". •.	 -	 -	 .	 - 


Core 0 201-23 Clay, dark gray, waxy. 
rec. 6" •5 


Cof e 9 23-213- Clay, dark gray, 'nucn bik. carb'. Dart21es 
rec. l2' ,.	 ., 


Core 10 2I-2 Clay, dark gray many bik. carb. paztiøles..-. 
rec, 12" 


Cor	 1 2-26 C1a	 as above, 
•	 L	 — 5,	 .	 .	 -	 •..	 s	 - 


Core 12 med. gray,


I 


I 


,--- — -







- 


H012	 i -2 Sc. 18 


TD.5o' 


FEET LITHOLOGX 


2-b Sand, gray ouff fine 
b-6 Asábove 
6-8 As 'above 
8-b Sand buff fine 
10-12 As above 
12-lb Sand, tan to light 
1i-i6


gray 
Sand, buff med. grained 


16-18 As above 
-	 18-20 Sand, buff w/ sone light gray sand Line 


20-22 Sand, buff ned. gra.i.ned 
22-2b As above 
2b-26 Sand, ligrit gray 
26-28 Sand, light gray to med. Cray u/ little light 


gray c1ay 
28-30	 - Sand, light gray to med. gray w/ some 1iit gray 


iron stained clay 
30-32 As above 
32 .-3h Sand, light gray 
3b-36 Sand, buff med. grairied w/ some iied. gray clay 
36-38	 - As above 
38-14.0 As above (wet) 


Sand, buff to light gray r/ bik. carb	 particles 
and lignite 
Sand, buff to light gray 
Clay, med q gray 
As above 


b8-o T. D. As above


'I-


-	 I ____________________________________________________________________
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HOLE # P1-3 Sect 18 


T.D.140'


LITHOLOGY 


2 -14 Sand, buff fine 
14-6 As above 
6-8 As above 
8-io Asabove 
10-12 As above 
12-114 As above 


•	 - 114-i4- -:	 —; 
16-18 As above 
38-20 As above 
20-22 As above (wet) 
22-214 As abov 
214-26 As above 
26-28 
28-30


Sand, buff fne W/ b11 . carb	 'nater,aJ and lignite 
Clay med gray to tan gray 


3 2-314
1ay, med. gray	 o tan gray, bik. carb	 stainin 


314-36
Clay, blue gray 
s	 bove 


36-38 As aoove 
38-140 T	 D As above 


.5 .	 :s;•-''.••.. • ' .	 •• ,.:	 - 
5 ,	 .	 5	 .	 .5 


tt


4


IS	 _____________________________







HOLE	 M-t Sec. 18 


T	 D.S0t 


FETT LITHOLOGY 


2-! 
t_6


Sand,	 rv fine and surlace soil 
Sand, buff fine r/ s e5mie LiC rlt gray clay and fine 


6-8
light gray sand 


. 
8-10


As above 


10-12
Sana, buff some fine	 ra	 sand 
Sand, buff some fine lighL gray clay 
As above 


1L-16 C1a, 1ih	 grair w/ buff sand and some 1iht 	 ra' 3and, fine 
16-18 Sand, buff fine 
18-20 Sand, ouff fire w/ some lignt gray clay and light 
20-22


gray fine sand 


22-2t1. Clay, light gra, w/ some lire light gray clay 


2t-26
4.s above 
As above 


26-28 As above 
28-30 As above 
30-32 
32-3!


Clay -'ed. gray some light fine gray sand 
3t-36


Clay, mea	 gray .r/ lit1e fine gray sand 
36-.38


Clay, med	 to darI- gray 
5	 38-tO


As above	 5 


L0-It2
As above 
Clay, med. gray	 S 


As above 
•	 •	 W4L6	 :	 • • As above	 • :


• As above.	 • L8-5o T.D : s above 


S	 -	 -5,	 'S


5. 


. 	


. 	 $







HOLE	 M-5 Sec. 18 


T	 D.30' 


FEET LITFOLOGy 


2-Li Clay, lignt gray, fine graf sand and c ucface soil 
6-8


Clay liI-t gi y	 / so'ic iron staining 
Clay, ned. gray w/ some buff sand, some iron 
staining 


R-1O 
10-12


Clay as above, some buff sand 
Sand, buff fine v/ libtie light gray clay and 


l2-1i
ligbt gray fine 9and 


Th-16 Clay, med. gray, few bik. carb. particles 


16-18
Cla', ned	 gray, some iron staining 


18-'o
/	 Cav med. gray 


Clay med. gray w/ bik. carb, pabic1es and chunks of lignite 
20-22 Clay, med	 gray 
22_2T A	 above 
2L.-26 Iis above 
26-28 As above	 : 28-30 T.D. As above







-	 . -. -'--;
_) 


H012 # I -6-C '	 Sec. 18 
T.D.71' ' 


CORE if FEET LITHOLOGY 
2-b Sand, buff fine r/ sortie lignt gray clay 
1-6 As aoove 
6-8 .	 ksabove 
8.40


/ 
Clay, med. gray 


Core 1 10-li No recovery 
4


norec
:: 


Core 2 1l-.12 C) ay, Ned. gray ir/ rruch rust staining, s or rie podered '	
: reck lime and a claunk o! white lithograpl4c linestone 


Core 3 12_131 Clay, med. grv .z/ much iron staining, streaked 
rec. 8" w/ powdered iiite 1ue dust 


:	 Core 14. 13.lS Clay, med. gray	 / spots arid streaks of Xine 
rec. 12" gray sand, few lignitic p1an parts 


Core S lS-.i8 Clay med. gray to bik. in most tart very carbonaceous 
rec. 6" 


Coi e 6 
t


18-2O Clay as above 
rae. 6"' 


Core 7 20-22 Clay, med. gray, streaked u/ jarosite, many 	 rpsum 
rec. flakes, clay grades -to darF gray 


Core 8	 22-2I Clay, med. to dark gray, fe	 patches of fine-gray rec. 1I sand,	 ew brown to bJ.k. carb. pafticles (ligru.tic) 
sosie carb, silt 


Core 9 2b-2& Sarid, med. gi ay clay	 / soric tan clay 
ret. 12" - 


Core 10 26-'--28 Top 12" sarici., fine tan 
- rec. 1' Bottom 6" clay, light gray	 / sone rine tan sand 


in patches
( 


Coi e U 28.-3O-3/li Top 11" clay rnid. gi ày .r/ Line	 ay sand patches rec. 18" fey bik. lignitic plart rarts t'/ some	 .ron s t.airiing 
Bottom 7" clay, med. gi' j 	 some blk, carD. sfLt 
and ligritic plant1 L'arbs 


Core 12 30-.3/Li..33-.3A	 2op 10" clay, 'ied. gi'ar W/ fe'j bik. 1gnitic plant parts rec. 18" Fottoiv 8" sand,tan fine grained, very light iron 
staining ir"parts 


Core 13 33.-3/li-36 Top 2" sand,	 ne med.' gray horionta1 'bedded br 
rec. 21" iroi stauung 


Bottori 19" clay, med. gray tp dark gray,	 on'e iron 
staunnp in fractures 


Core itj. 36-38..3/Li Clay, dark blue gray to b1k' some gypsum powder 
rec.	 210' &t top	 av 


_______________
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.1	 HOLE # M-6--c (Gont 
- - -	


CORE 1/ FT LITHOLOGY	 - 
Core 1 38-3/44j.O Clay oark blue gra, to bil. rerr 


,	 t '	 xec	 1211 


Core 16 Ooa., very light ieig't, crushed easily to a bik. 
po icier charcoal 1ke, a1teriv .tion oetreer the 


• coal and clay, clark blue	 ra 
S 


S... 


Core 17 L3-L6
-	 . .	 S 


s above 
rec. 12" 


Core 18 L6L7 Clay, dri< gray t.i/ streaks oi b1k	 li,nitic 
1	 -


rec. 12" 
. ......


silt, light gray fine sara at very end o	 core .	 S 
Core 19 75O3/ Sand, light gray w/ so 1 ae med. gray clay, ihin 


zec. 6" sxeafrs 


Core 20 O-3/L51-3/)4 As aoove 
rec,	 7" 


Core 21 
r 513/5)3/14 Serdy c1a, very fne sard, light olue gray 


rec. 30" 
•	 -:	 •-:.. 


Core 22
•.	 . S	 S 


s sboe 
rec. 21" 


Core 23 63/t_59_3/ As above 
rec, 30" - 


Core 2li S9-36o-3/li As above 
rec, 12" 


Ce 25 60-J,_633/ s above 
30" rec 


Core 26 63d-3/L.-66..3/lJ. As above 
rec, 33' 


i	 Cor	 27 6637O_3/ As above 
rec. 36"	 T.D 


r 


1'	 2 


-4
IS







:- -


-


-- 	 . -.	 - 	 - 	 . 	 V 


V 	


V•	


V 


}i0L	 11-7 Sec. 18 
V


Ui.	 -	 '' i.	 iJ-U
V 	 J	 -	 V 


V 	


V 	


V 	


V 


FEEJP ILNOLOGY 


- 2-Li. Clay, tar to lig rit grab ar'd surface 5oL] 


)46.	 V •V	 - 	 5	 0OV9 


6-8 As iboie w/ sore line dust 
8Io	


V 	


V 	


V 	 V
V 	


Is	 above	 -	 V 


10-12 Claj, med	 tray scre bl. carb	 paiti.cles 
little iron staining 


12-1)4 -.	 Clay, med. gray V w/ little buff sand	 V 


som	 iron staining 
1)4-16 Sand gray light	 wrate	 dust, ch]ps of 


ver	 ari fran stained clay 
V 	


V


-


16_lB	 -	 V


- 	


V C1ay	
med. gray w/	 orne fine	


'


y sand	
. 	 -. 	


V 


V


18-20


Cand, zraf buff r/ sane 1i
nb gray clay 


20-22


Clay, mcd. gr'w fe
r olk, c rb 	 artic1es 


22-2)4


Clay, 'ned	 gray law olk. caro
	 particles 


2)4-26


CJ ,, med	
gray cifld dan' gray 


26-28 T	 L,
Cia , med	 gray







' 	 - 


. 	 - 	 .-	 - 	 . 	 . 	 .--- - 	


. 	
. 	 ::' - - 	


.S 


'V
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i0LE	 18 Sec	 18 T.	 1)	 80' 


FEET LITHOLOQY 


2-)4 Surface soil 
Sd,	 to gray'	 : 6-C : Sand, bulf ricd	 graned 8-10 i	 above 


10-12 As atove 
12-1)4 As above 
1)4-16 As above 
16-18 As abc,e 
18-2o As above	 : 20-22


- 
s above 


22-2)4 As above 
2)4-26 As above 
26-28 As above 
283o As aoove 
30-32 As above 
32-3)4 As above 
3)4-6 As above 
36-38 4.s aoovc 
38 .L0 As above 


As above 
its acove 
As anove 


)4O-5o
Clay, med	 gray W/ fe	 eLk. cerb, particles 


So-52
Clay, 'ned. gray v/ sore blue gray clay 
As above 
Clay, blue gray 
As above 


S6-S8 &saoove 
8-6o 


60-62
Clay, nied, gray	 / some bik. carb, Darticles 
&s above 


626)4 
6)4-66 Clay, med. .gr', w/sothe bEe. ca.b	 parc1es 


Ps above 
66-68 
68-70


Clay, med	 cray w/ sore blue cray clay t.s above 
70-72 s above 
72-fl 
7)4-76


Clay, med, gray 
As above 


76-78 As above 
78-80 T.D. As above


-	 '	 -.







. 	 c .4 : 
HOLE, # M-9


$ec. 18 
4__ T	 D. 8ot -	 ' -.	


4-


FECT LITIiOLOGY	 - •:	 ; 


2-2.
p 


Clay, tan to lignt gr.y	 ' i 14-6 As above - 
r	 ' 6-8


— 
above


(	 -,.-
f 


y 8..lo Clay, tan . 
t 10-12 s abv-e 


12-1L -	 ks abore 
iL.-i6 s above 


p 16-18- Mabove ç
. 18-20 As aoove \	 ; 


:d 20-22 Sand, buff, med	 grained 
22-2k As aoove 
2L-26 As above 
26..28 As ,..


28.-30 As aoov-e 
o- As


- 


r 2-4 
3!.-36


As above t 
c. As aoove 


36-38 As above 
3e-tO A3 thOVO	 £ 


t O-L2 A$ aoove fr- I.i2-!1. 
U-h6


Clay, med. gray to lJ :ht gray, niuci' buff sand	 / 
. 4 As above 


Sand, buff i/ sOwe gray clay 
L8-So 4s above ' SO-S2 Clay, med. gray


— 


L
S2-StL iay, dark gray to bik	 bik. carb. particles 


Asaoove 
S6S8 Clay, blue gray 
E8-.6o 
60-62


As above 
Clay, med. gray u/ some iron staining 62-6k Clay, light mod, gray u/ some iron stainii	 and. 


61-66
fe	 bik. carb. particles 
As above 


66-68 Clay, med	 gr.y 
68-70 Clay, blue gray 
70-72 Clay, as above 
72-71 As above 
7Lj-76 As above — 
76-78 Clay, Lmed. gray 
7-80 T 1). Clay, med. gray 


r J	 -J


/







.	 ' ---	 -	 .	 -.-- - .	 .	 ,.	 .	 ...	 -. ;..:-


)


hOL # Sec	 18 
T	 LY. 1O	 This hole uas ar11ed .ntn water 


r
FEET LITbOLOGY 


$ 0-2 Shale, rust tr calcareous, w/ sore iron	 t&ined 
- 2-ti


med	 gray clay 
Clay, ned	 gray .- ti-6 4.5 above 


, 6-8 As above 
8-10 As above 
10-12 Sand, buff, med	 rrained u/ sor'e med. gray clay 


J
12-itt Sand, buff, med. trained 
1)4.-16	 I As above 


,	 ; 16-18 Is above 
c .8-2O	 . As abcwe 
: 20-22 above 


2Z-2L. &s above 
' .	 2L-26 As aoove 


: 26-28	 , As above 
28-30 As above 
30-32 As aoove )-
32-3t. As above 
3t-36 .5 above 
36-38 As aoove, w/ sore med. gray clay	 d fine gray sand 


As above 
Sand, gray bull w/ some fine gray sand are. ned, 
gray clay 
As above 


J46-t8	 /
Clay ned. gray u/ srie I me med. tray send. 


L8-So Clay, ned.. gray 
A	 above 


S0-2 t.s above 
As above 
Clay, ned, gray	 some blue 'ay clay 
As acove 


S8-6o auoe 
60-62 
62-oh


As above w/ fe't.r bik, cro, particles 
A.s above 


6L..-66 As above 
6668 Clay, ired. gray	 .feu bik, carb. particles	 d 
68-70


sore clue gray clay 
- As above 


70-72 As abo.,e 
72-7L. As above 
7L.76 A	 aoove 
76-78 As above 
78-8o As above 
80-82 
82-8Lj.


Clay, 1T'ed	 gray r/ some bik, care, particles 
As above 


8h.-86 As aoove 
86-88 -.s above 
88-90 4.s above 'r/ some blue gray clay 
90-92 As aboire 
92-9h 


9b-96
Clay, ned. gray to darl gray - 
s above 


I..	 J k' r	 ______________







*


--z-


10LE #	 -10	 Cont, 


FEET LITHOLOGY 


96-98 Clay, med grey to dark gray 
98-100 Clay ned, gray 
1oo1O2 
102-10Li


As above 
Clay, med gi ay to dark gray u/ olk. carb. particles 


iot-io6 As above 
io6-io& As 
108-no Clay, ued gray to o.ark gray w/ bTh. carb. particles 
110-112 A	 above 
112-liJ4 Claj, med ray w/ some olue gray clay 
ub.-n6 As atove 
ii6-ii8 
118-120


Pa above 
Clay, med. iay to dark gray	 / son	 blk. carb. 
particles 


120-122 4s above 
122-121k 4.s above 
12Lj-126 As aoove 
126-128 A	 aoove 
128-130 Clay, med. gra, w/ some blue gray cJay 
130-13 2 As above 
132-13L As above 
l3L-136 Clay, mec. gray 
136-138 Clay, red, gray u/ cnunks of lignite coal 
138-]J..0 Clay, med. gray w/somè blue gray clay 
1LO-JJ..2 As aoove 


s abcwe 
1144-1)46 '	 above 
l)46-1I8 As above 
1)48-150 TIJ, As abcwc







-	 - 


H.	 .. 


-HOLE	 M-l1-C Sec. 18 
T	 D	 72' 


CORE # FEET LITiOL0GY 


2-L1. Clay,	 light gray•.	 .;.'	 V 
As . above	


0	
.: 


San4, ou.ff, fine 
8-10 As above 


Core 1 10-13k i'o recovcry 
No rec,. 


Core 2 13-15- Clay, med. tsr, iron staiied throughout 
rec. 6" 


Cors 3 lS'-l7--- Clay, 'iied	 tan, much iron staining on fracLures 
rec. 21" fc	 flakes of gypsuri 


Coie L1. 17'?-J9. C1v, med. tan w/ sone light gray clay in narrow 
rec. 2]" bands; iron staining on fracture 


Core 5 1921 Clay, med. tan, Wi some gray clay; my bik. 
rec. J2" carb0 plant parts	 - 


Core 6 21;-22 Clay, med. gray, so'ne fine grair sand im streaks 
reC. 5" ard patci es 


Core 7 22--2Li. Cla)	 s aoove, 6" inberval of lignite, cbarcoal 
rec. lb" like 


Core 8 21-27 Clay,	 ied. gray, some bron carb. particles 
rec. 8" 


Core 9 27-3)4 Clay, med. gra3 w/ sorre fine gray sand grathng 
rec. 3(" and alternating 


• Core 10 •31-33- Clay	 as	 ove..	 .	 ..... 0 
rec. 36' 


Core U 33-36 Clay as aoove 
rec. 33" 


Core 12 36-39 Sard, fine, blue gray WI few bik. lignitic 
rec	 36" artic1es 


Core 13 39..14J- Sand as abore 
rec. 12" 


Core ih L1-t3' Sand as above 
rec. 2" 


Care 15 Sand as above 
rec, 12"







.-.	 .... .	 ,	 .	 -,	 ;---. .-.-	 .-'-	 ---,	 ..-	 .'-.	
.	 ' 


-'	 ,	 --.	 -Q 


F	 .	 - 
.	 -..	 - 


.-	 -+ 


I 


i-ii-: Coat. -	 ; - 


COtE # FEET '1 LITdOLOGY	 -	
-' : 


Core 1 )4-11S*
C 


Sand a	 above 
rec. 9li -.	 a,.)	 L-


Core
17 -L72- 


l
Sand, fi.ne, blue gray, Bottor 2"grades to	 1ay 


r rec. med. gray	 . 
Core 18 Clay, ied	 gray	 / Levi bik. carb. particles 


rec.	 18 1r .	 - 


Core 19 )49j-1 Clay, as above	 ' 
: .- -. .	 rec	 2&'	 . :-- •.	 -	 0	 . . 	 :-	 . 	 - 	


-


- :-.	 H	 - 
Core 20 5l3.-53- Clay, med. graj w/ fine gray sand, grading and 


rec 1	 21j" alternating 


Core 21 53-55-- Clay and said a	 above 
rec.	 1211 


Core 22 %.58 Clay and sand as above r/ few bik. carb. particls 
rec. 15" 


Core 23 Clay as above 
rec. 15" 


Core 2li 61-..65 Lop 3011 claj, med	 gray u/ fine gray sand grdiig 
rec. and alternating 


MidcLs li" lignite, circoa1 1.ke w/ dark giayto 
tlk. cJaj-, waxy 
Bottom ili" clay, dai1- gray to bik. grad.g 
med	 cray c]ay w/ fine med. gray sand 


Core 25 65-68 Clay, dark gray, grading and alterrating w/ fine 
rec, 36" gray sand 


Core 26 68.,711 Clay as above 
rec,	 2!" 


Core 27 71_721 T.D. 
rec,	 2tt


Clay as above


7 


-


- /







; 4 


S	 -, 


HOLE	 i.-i2 Sec. 18 T. D	 3)4'


LITHOLOCY 


2)4 / Clay, tan gray to b]k. 
*


6-8
As above w/ some bL. carb, particles 


8-ic
Clay, tan and red	 gray in	 iron staining 
Clay, med. gray 


10-12	 - &s aoove 
l2-l)4 
1)4-16


a above, a ome iron staining 
's above	 (wet) 


16-18 Clay, med. gray sone bii, caib, dust and little 
iron staining or clay 


18-20 CIa1, med. gray 
20-22 
22-2b


Clay, med. cray w/ date 1JJUe chst 
2)4-26


Clay, ned	 gray to tan cray 


26-28
Clay, ned	 gray little fine gray sand 
Clay, 


28..30
med	 giv to	 an	 ay, sone fire gra T sand C1a, ned, gray T./	 blue 


30-32
some	 gr,r clay 


Clayblue 
323)4 T.D 


•	 ,:.


gray-
&s aoove


.	 - 


-•	 , .	 .	 -







'.TT: .:.. 
-•	 :.	 .,. 


1i0LE	 I413 Sec	 18 
T.D.60' 


FET LITztOLOGY 


2-li Sand, buff fine WI fe 	 chips of line ceiriented 
fine tan sand 
Sand, ouff fine	 feii iroi concretion chips and 
light. giy clay 


6-8 Sard, cuff fire ir/ fey craps of line cenen1ed 
fine tan sand 


8-ic Sand, buff fine 
10-12 Ps thove 
12_ili s above	 / 3Oi9 fino cray sand 
lli-.16 Sard, biff fine 
16-15 Sard, buff fine	 sone light	 ra,r cLiy 
18-20 Sard, cuff fine 
20-22 Sand, cuff fine u/ some Lt gray clay 
22-2li ,	 As	 c..bove 


Si.na, buff fire IT/ sore ligrt gray- clay 
26-23 Sand, hufi' med.	 rained 
2a-30 As	 above	 .	 .• 
30-32 As aoove	 sone lignt gray clay 
32-3li Saia, dar1 	 cuff 'iied	 gra:ned 
3I-36	 . As above. 
36-38


-I 
s above 


38-.liO
As acove 
As abc 


lili-li6 .. .	 As above	 ..	 : 
L6-.li8 Sand, tuff ned. grained w/ some 1 ight gra. to tan 


li8-5'O .
c1a	 soie iron stairang


.	 -: As above	 . .	 .	 .. 
1ty nod	 rar to olk.	 / feii bik. carb. partc1es 


. and chips of lignite ôoal S2ti.	 . . 
C]ay med. gray to blk.	 . 


S6-58.
•	 Cl.y, blue gray and mod, gray; few b1k-	 carb.	 áitic1es. 


. As. above	 . 
8-6o T E D, As aoove







HOLE
Sec. 18 T	 D.3o 


J'ET LIThOLOGy 


2- 
14-6


Sand, bulf fine 


6-8
'Asabojre 


As above 
8-b As above 
10-12 'Sand fine tan to 


114-16
Sand, dark oiii' fine 


16-18
As above 
Sand, oulf niec3. grained 3 ittle tan to light gray 


18-20
cle	 r/ so'ie fine gray sand (wet) .-
Sard, bvrf iiod	 graned some ed	 cray c1a	 r/ iron 


20-22
staining and bik e cab Darticles 


22-214
Clay, blue gray 


214-26
As above 
As above 


26-28 As above / 
28-30 T.D. 'Is above


7
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T OLE	 i15 Sec. 18 
r.D.30'


LITTT0LOG 


2- G1a, light gray an a rface 5011 
-6 C1ar,	 ron stained w/ buff s3nd (very daxnp) 


6-8 Sand, ouf 1' s one gray clay (rpuch iater) 
8.-b As above 
10-12 -	 Sand, ouff some gray clar 
12-lh As above 
i!-i6 As above	 / sone b1i • carb • materi al (ve-y darnp) 
16-18 C1ar, dack cray to b1. IIIUCL1 bik. carb. part..i.cles 
18.-20 C1r, as above 
20-22 Clay,	 iod, gray 
22-21 A	 above 
2Li-26 As above 
26-28 As above 
28-30 TD. As above 


•	 •1 ••	 .	 .	 ••• . .	 . • •'•


I -


..	 •.







/


HOLE // 11-16 Sec. 18 
I.	 iJ.	 2l 


FEET LITHOLOGY 


2-lj. Clay, Tried. gra; to dark gray 
As above 


6-8 Clay, med. grar to lig1t gray 
8-10 Cia:,, med. gr	 to lignt gray	 sorue iron stain 


and fine gray sand 
1012 As above 
12-il. Sand, fine c1; lighb gray 
1ti.-16 As above 
16-18	 - As above 
18-20 As above 
20-22 Clay, med. gray 1/ sone blue gray c1 
22.-2l.	 T.D• CJay, blue gray







-	 /


i-17 Sec. 18 
.&	 i).	 4U 


FET LIThOLOGY 


Sand, biff fine 
As above 
Asabove 


8-10 As above 
1O-.12 C1a-, med. gray lit1e buff ano ana fine gray 


sand 
12-114 Clay, dark gray 
114-16 As aoove 
16-18 Clay as above	 / sonie bik. carb	 tra&i. 
18-20 Clay, med	 gray, little buff sand 
20-22 Qlay med. gray 
22-214 s above 
214-26 s above 
26-28 As above 
28-30 As above 
30-32•	 : 
32-314


Clay, med. gray, some blue grayciT	 A 


Clay, olue gray 
314-36 As aoove 
36-38 -.. As abve 
38.-140 T.D As above 


$
L







HOLE # M1-18-C Sec. 18 
T.D. 91' - 


CORE # FEET LITHOLOGY 


2-L Sand, buff fine grained 
As above 


6-8 Clay, med. gray	 - 
8-10 , Clay, med. gray to bik.; bik. dust coating on 


clay balls; some	 psurn white powder 


Core 1 1O13 Clay, med. gray; some iron staining throughoUt' 


rec. 6" . 


Gore 2 13-iS Limestone, w rilte to 1igt tan (ootbom 6") 
rec	 18" Top 1' sand, Tqe	 gray fine 


Core 3 i-l6 
rec.	 2I 1


Top 6" llne5tone as aoove, 
Bot,torn 18 11 sand med. gray fine; streaked with 


• iron co'lor throughout	 . 


•	 .	
Core	 ' 18-l9-3 Sand as abQ	 . 


rec. 12" 


Core S l9-3/-2-3A Sand, mod, gray fine WI some med. gray civ; 
rec. 36" streaks of carb . silt; leai impressions oi• some 


•	 .	 .• of the fractures . / . 


Core b 2L.-3/Li.-27-3A Sat' , tied, tan fine w/ blk. crb	 silt streaks 


rec.	 2Li." iron staining trirougiout 


Core 7 273/30 Sand, med. tan; many 	 lignitic p1nt parts 
•	 -	 . iec. 12" .	 .	 .	 •.	 .	 .. 


Core 8 3O-3O-3/b Sand, med	 tan; few bik. carb. paatic1es; iron 
rec	 Q' staining throughOut 


Core 9 3O_3/I-32-3/14 Sana, bJue gras, fine, so"'e iron staining on 
rec. 10" partings 


Core 10 32-3/li.-3L1-3/Li. and, a, above, center 6" cemented u/ line 
rec. i6" .	 0 


Core 11 3L-3/L-37-3/)4 Sand, blue gray, fine 
rec. 30" .	 0• 


•	 •.'	 bore	 12 373/-393/ Sand as abov 
rec. 30" 


Core 13 39-3/-i2 Sand as above 
rec, 30" 


Core ih L.2-Lh Sand, blue gray, many elk. ligr'itic olant parts 
rec.	 2Li." 


Core 15 lLj.-L73- Sand as above 
reca 3'







t 1*'
•! 


'	 POLE g i-18-c	 Cant. 


CORE # ?ET LITL-IOLOGY 
Core 16 Lt7.SO-3/L Sand, med. grained, blae gray w/ streaks of 


bik. carb. silt anci. bik, lignitic plant parts 


Core 17 5O-3/I-St Sand aabove 
lee. 12" 


;:
- 


.	 Corel8
:• 5L


..S8	 •.


4q 


Clay,•blue grayw/	 : 
rec. 12 1? a chunk of hard calcareous tan siia].e 


Core 19 8...6o-3/L. Top 6	 as above 
rec. 18" Bottom 121? sand, blue gray, fine 	 / bik. carb1 


silt and. b1 L , lignitic partic1e	 - 


Core 20 6O-3/L-6L Sand, olue cray, red, grained w/ b,lk. carb. silt rec. 30" and bik, carb	 particles 


Core 21 6L..68 Sand, med. gray fine v/ bik. carb 	 particles 
rec,	 2J.)' throughout 


Core 22 68-..7O-3/L. Clay, med. gray, grading and alternating 'with 
rec. 3' fine med. gray sand 


Core 23 70-.3/LJ-73-3/14 Clay, med. gray-
rec, 3d" 


Core 2L 73-3/L-7t.-3/L ' Lignite coal, w/ much bik. clay, coal ,,poorTy 
rec. 12" developed cnarcoa. like 


Core 25 7t4...3/ti-77-3/LL T)rilling 7/ rater no recovery, mud bik. and 
no recovery dark blue gray 


Core 26 77-3/14-80-3/!j. Clay, ned. giay 
rec, l2 


Core 27 8O-3/l_63-3/L Clay, med. gray, grading and alternating wI rec.	 2L)' fine med. gray' sand 


Core 28 83-/-853/ Clay and sand as 
rec,	 2L" 


Core 29 85.-3/L..89_3/L,. Clay and sand as above	 /	 p 
rec. 36" Dottom l2 t coal, lignit.e charcoal like 


Core 30 89-3/)j.9O_3/) No recovery (probably clay and sath as-'above) 
rec. none T.D.


-







4S 


H0LE# !1-19 
r.D. 28' 


FEET 


2-L 


6-8 


8-b 


10-12 


12-Th 


-l6 


16-18 


l820 


20-22 


22-2k 


21i-26 


26-28T.D.


Sec. 18 


LITHOLOGY 


Clay, light gray, snd surface soil 


Clay, med. gray, some iron dust coatings on 
clay balls 


Clay, med. gray, some iron stain±ng 


Clay as above 


Clay, med. gray 


'Clay, med. gray w/ few limestone chunks 


Clay med. gray some iron staining 


Sandy med. gray clay, sdme fine gray to tan. ssnd 


As above 


As above 


Clay, med. gray 


As above 


As above







Sec. 18 


LITHOLOGY. / 


Clay, tan 
As above 
Clay, tan some iroi staining 
As above 
Clay, as above w/ some blk. carb 	 particles As above 
As above 
As above 


•	 As above 
Clay, tan sandy 
Sand, tan, some tan 


•
clay few bik. carb	 particles As above 


Clay, tan, so:ie. iron staining 
Clay, dark gray 
As above 
As above 
As above 
As above w/ some blue gray fine sand 
As above very lirriey


r...


HOLE # i;-2o 
T.D. 39' 


FEET 


2-ti 
t-6 
6-8 
3-10 
10-12 
l2-l1. 
1L-i6 
16-18 
18-20 
20-22 
22-2) 
2L-26 
26-28 
28-30 
30-32 
32-3L 
3L-j6 
36-38 
39 T.D.







HOLE # N-21	 Sec. 18 
T.D.60' 


FEET
	


LITHOLOGY 


-	 8-10 
10-12 


•	 12-114 
114-16 


	


•	
16-18 


	


•	 18-20 
20-22 
22-21. 
214-26 
26-28 


•	 28-30 
30-32 
32-314 


•	 314-36 
36-38 
38-140 
140-142 


	


•	 •.
• 50-S2 


S14.-6 


•	 C-6o T.D.


C1j, tan sandy 
As above 
Sand, buff fine sone light gray clay 
Clay, light gray 
C1r, med. gray w/ some fine bu sand 
As above 
As above	 ••. 
Clay, med. gray wJ some fine buff send 
Sand, tan fine w/ some iron stained gray c1y 
Sand, tan fine 
Clay, grar W/ some fine buff sand 
Clay, dark gray w/ some fine buff sand 
Clay, dark gray, few. bik.. carb. particles 
As above 
Clay, dark gray 
As. above	 • 
As above	 •. 
As above w/ sone lignite 
Clay,. dark gray 
Clay, dark gray little iron staining 
As above 


• As above 
As above 
As above 
As above 
As above 
As above	 • 
Clay, dark gray to blk. 
Clay, dark gray







Sec. 16 H01J	 M-22 
T.D.o2' 


2-b 


6-8. 
8-10 
10-12. 
12-lb 
1b-i6 
b-i8 
18-20 


•	 20-22 
• . 22-2b. 


2b-26 
2o-28 
23-30 
30-32 
32-3b 
3b-36 
36-33 
38-L0 


b8-So 
50-2 


58-6o 
60-62 T.D.


LIThOLOGY 


Sand, tan fine .	 •. 
- As above . 


•	 Sand, buff fine .	 .. 
As above . 
As above	 . .	 . 
Sand, huff, some light gray clay	 . 
Asabove 
Sand, buf 1' fIne 
As above •• 
As above . 


•	 Sand, buff fine some light gray clay 
Sand, huff fine 
As above •.	 .	 • 
As above . 
As above 


•	 Sand, buff med. grained	 •• 
As above	 . 
As above	 • . 
As above 
Sand, buff some light gray clay	 • 
As above 
Asaoove .	 . 
As above 
Sand, buff med. . grained	 • 
Sand, buff fine, some	 ight gray clay 
Sand, buff fine w/ some light gray clay	 nd hik. 
carb	 particles •	 ••	 .	 •	 -	 •; 


• As above .	 •	 - . 
Sand, fine to med. grained -r/ bik. carb. particles 
Clay, dark blue.gray 
As above .	 - 


• .	 ••;•	 ,,••r







-y	 -	 - 


H0I&	 M-23 Sec. 18 
T.D. Lo' 


FEET LITFOLOGY 


244 Clay, lignt graj iron staLnea 
As above 
Clay, light gray, some fine buff sand 


c:' . 8-o	 . (lay,, light gray, sandy, 1tt1e iron stained dày 
10-12 Clay, brown iron stain 


- 12.-JJ. Clay, med. gray	 . 
Clay,. med. gray, few gypsum flakes 


• 16-18 ,. As above 
18-20 Clay, med. gray 
20-22 As above 
22-2k.	 •. As above	 . 


2	 .	 •	 . Clay, med. gray to blk. few bik. carb. particles 
26-28.	 . s above 


-2&u-30	 ..	 •.	 .	 . Clay, dark gray 
30 ..-32 C1a, med. gray w/ sone finc baff sand 
323t1. Clay, dark gray 
3t.-3C Clay, dat'i'	 ,ray, so l le hik, carb	 paric1es 


.- 36..38	 -	 .	 -. As above : -. 
38-Ito T.D.	 - As above-	 . 


-	 •	 -	 .	 -.	 .	 ., -	 -	 .	 •	 -.	 .	 - 


"1	 -.,	 • .	 •.	 .	 -	 . .	 -	 '	 ' 


F	 • 


:


.	 -	 ,.	 -.	 . 


•	 .	 -	 .


-	 .	 . 


•	 -	 .







HOLE )!4 rL214-C Sec. 18 
T.D. 9l 


COFE.# FEET LITHOLOGY 


2-li Siirface coil, sorle lignt gray clay 
14-6 Clay, med. gray 
6-8 ..s above 
8-10 Clay, nec. gray	 some iron staining 


•	 Core 1 10-13 Top 14 " clay, clark {ray to bik. 
rec. 30" Botton 26" sand, med. gray, fine, much m?d. gray 


clay; . iron staining throughout 


•	 Core. 2 13-16 Sandy, med. grr clay, sand fine; iron staining 
rec. 30" or fractu es, ol1 • c	 iart1.ces	 nrougnout 


Core 3 16-18 As above -
rec.214" • 


Core L 18-21 Sand, r'ed. graj Lne,	 con stalni% i' frctw es 
rec.	 30 11 bli • caro. particles	 rougout 


Core 21-25 j.s above	 - 
rec, 18" 


Coie 6 25-29 Top 18 1:	 a' above 
• rec.	 211. 11 Bottom 6" clay med. gray	 / few	 rpsi.ir flakes 


ar j ol.lc. caro. Darticles 


Core 7 20-31 As aoove 
rec. 16' 


Cr 6 31-32 As above	 . 
rec.	 14:1. - 


•	 Core 9 32-35	 •	 •. Top 2'	 clay, drk gray.	 -• 
rec. 6" Bottom 14tt qlay, bik. waxy	 . 


Core 10 35.-37 Clay, med. gray w/ many bk. carb. particles 
rec.	 21411 


Core 11 37-14G Clay, elk, many olk. carb. parbicles w/ very 
rec. 36" little dari-. gra.' clay, lignite, chaicoal like 


from 39-39, 1at 61 of core bik. clay vaxy 


Core 12 L1.0-141 Clay, b1, to med. gray, many oL'. cib. particles 
rec. 12"	 • waxy	 •	 -:	 -	 •	 • 


Core 13 14i-1 Top i8" ci as', bik. to ilec1 , gi 
rec. 3&' Bottom 18 1, send, llLht gray, fine w/ fei elk. 


carb. particles, son-ie iron staining







# M-21i.-C	 Coni. 


CORE IT LI?UOLCGY 


Core 114 51-5i Sard, light grv, fire, few olk. caro, particles 
rec.	 - .	 .	 . 


Core 1 S1-6O? As	 above	 -	 •-	 - 
rec.	 12' s -	 -	 : 


Core 16 6O-66i Sand ac aoove, cernertod.	 line, nard 
rec,	 L5" -	 -	 -	 : 


Core 17 . 6&-7o- . -	 Sand., light gray, fine 	 . 
norec.


- 
-	 -	 . 


•	 .	 -	 Core i3	 • 7O-8l As above	 . :	 • 
no rec. -	 •	 .	 • 


Coe 19 3l-9O	 T D, As aoove 
.	 - no roc 0 .	 -	 •	 -	 •







HOLE	 }i2S Sec. 18 
T.JL).	 t.O' 


FE1T LITHOLOGY 


2-Li. Clay, tan to light gray, sore iron stainii'g, few 
chips of silicous rock 


16 ..	 clay, med.	 ay 
6-8 's	 oove 
8-10 Clay, r ed, gray and some tan clay 
10-12 Clay, Tied, gray 
12-Ui. 
lL-l6


..	 Clay, med. gray, some powderediTon dust, 
:. Cla3r, med. gray	 .	 -	 • . 


16-18 Clay, med. gray, few bik. carb. particles 
182O	 .. Clay, ried. grey	 . 20rn22 . .	 As above • 
22-2li As above 
2Ii-26 As above 
26-28 Clay, ned. zr.y, little tr and iron stained 


28..)0
- .	 med. gray sand and line gray sapd	 . 


Clay, mod, gray 
30-32 .	 As above	 .. 
32-3Li..


•	 • 
.	 As	 above	 .	 .	 .	 .	 S 


3L.-36 .	 As	 above.	 :.	 . 
36-38


• 
As above 


38-L0 T.D. As aoove I T,!	 ore olue gray clay


•1 


-	 . 	


•	 ,•	 --	 . 	 .







WOLE 4 r-26 Sec. 18 
T.D. 514 


FEIET LITFiOLOCY 


2-li. Clay, med gray, some iron staining 
14-6 Sand, med. gray fine W/ some iron stained clay 


• 6-8	 * Clay, med. gray, acne iron staining 
8-lo Clay, med. gray 
.I0-l2. Clay, med. gray to bik. (bik. dust) coal? 
12-114 Clay, ted, gro	 sore fine tan to gr r send 


sore iro staining 
l6 Clay, med. gray br	 to tan fine sand; little 


16-18 Clay, med. gray 
1-20 Clay, med. gray, some blk	 carb. particles and 


some fine light gray sand 
20-22 s above 
22-2Li Sandy clay, tan to gray, iw bik. carb, çarticles 
214-26 . As above 
26-28 As above 
283 Sand, tan


0 


to gray, fine, much light gray clay 
30-32 As above 
32-314 As above 
3)-36 As abcve 
36-38 As above 
38-140 As above 


•	 hO-1i2 As above 
142-1414 As above 


• •	 As above 
•	 146-148	 •	 • Sand, tan to gray 'r/ some clay bJ.ue gray 


148-So Clay, med. gray (da) 
50-2 Clay, med. gray, some lime dust 
52-514 T.D. C1y, rped gray 


*	 *







HOLE if i•!-27 Sec. 18 
•	 T.D.L1i' 


FEET LITHOLOGY 


24j.	 ', -	 Sand, Line light gray	 nd surfac	 soil 
1.-6 .	 '. Clay, light, gray, some Line tan sand 
6-8 •. Cla', light gray fine tan sand and ion concretion 


•	 .• ckips 
8-10 Clay, light gray fine tan sand 
10-12 Satdy light buff clay, much iron staining 
12-Th Sand, buff fine little 1igjb gray clay 
114-16 As' above 


• '	 16-18 Clay, light gray	 some fine buff sand 
•	 '	 18-20 As above 


20-22	 ' Clay, light gray 
22 .-2L As above 
2i-26 As above 
26-28.	 • ,	 Clay, med. gray w/ some blk, carb6prtic1es 
28-30,	 •	 • • Sand, blue gray very fine w/ some blue gray clr 


•	 •	 30-32 As'apove 
32 . - 314	 • As above 


•	 '314-36 As above 
36-38	 •	 • As above,	 • 
38-L.O	 • As above	 •. 
140-142	 •• • As. above	 • 


•	 1t2-1414T.D. -	 -	 ••
• 


'.	 As above	 •,







"I


HOLE #M-28 
T.D. 140' 


FEET 


14-6 
6-8 
8-Jo 


10-12 
12-l1. 
]J4-l6 
16-18 


18-20 


22-2h. 
2L.-26 


•	 26-28 
28-30 
30-32 


•	 32-314 
• 


36-38 
38-140 T.D.


Sec. 18 


LITHOLOGY 


Clay, med. gray, some white lime dust 
CJi.y, nied, gray W/ some iron stained clay 
Clay as above 
Clay, med. gx'ay, blk, cat-b. dust (coal) and 
sonic dark gray to bik. clay 
Clay, med. gray -W/ little iron staining 
Clay,' me ci, .gray w/ s orae blk. crb, particles 
As above 
Clay, med. gray w/ some buff sand and a few bik. 
carb. particles 
Clay, med. gray w/ some • huff sand and sorr iron 
stained clay 
As above 


•	 As above 
Clay, blue gray w/ fine blue gray to ray sand 
As above 
As above 


•	 Clay, blue gray, w/sone blk. carb. particles 
above 


Clay, light gray, caco dust 
As above 
Clay, med. gray	 -







V	


V - 


HOL	 1,_29C Sec. 18 
TJ). S2' 


CORE # FEET LII'HOLOGY 


2-b Sand, buff red. grained w/ a lt1e nied, gray 
clay iron stained 
Cia;, nod, gray u/ fine gray sard and some 
iron staining 


6-8 above 
8..io Sand, buff fire w/ sone med. gray clay, aron stained 


Core 1 lO-21} Sand, buff, fine, oottom 2 feet contained some 
no rec, bil'. carb. particles 


Core 2 Sand, bui'f Line, br/ litt3 e mod, to light gray 
no rec. clay 


Core 3 22-.2b Cicy, ned, gray w/ feu b1, carb, particles 
rec. 8" iron sta.uiing on fractures, war 


Core Li. 2h-2 Clay, med. gray 
rec, 6" 


Core 2S2B Clay 
V


no rec, /
V	


V	 V 


Core 6 28..3l Sandy, nied, gray clay, little iron staiiuzig 
rec, 9" feu bE, cart), particles 


Core 7 3l.-3b Sand, fire tan fe r blic,	 oro. particles, top 21" 
rec. 30" Bottoir 9" sand, blue gray flue, few bik. carb, 


particles r/ little iron staining on fractures 
Core 8 31L-37 Sand, gray fine, some bik. carb, particles 


no rec, 


Core 9 3744i- Top 2' clay, med. gray u/ soxiie fine gray sand, 
rec	 36 11 Bottom it sandy, clay, ne3. gray in	 so.ne fine 


grcy sand 


Core 10 Li.l3-Lb Clay, blue gray 
rec. 30" 


Core 11 LiijLi.71 Clay, blue gray grading and alternating w/ .iine 
rec, 


V 


2" gray to 11ue gray sand	
•V	


V	 V	


V 


Core 12 b7?,-L1.& As above u/ few blk 0 carb, particles 
rec, 12" 


Core 13 Li.8-S2	 T,D. As above 
rec, 11







- 


r-TOI1	 # M-30 Sec. 18 


1 !-.:. T.D.. 2Ot.
S - 


FEET	 -	 -. -	 ''LITHOLOGY 


2-14 Claj, red	 graS, 


14 -6 Cla,, med	 gray, some buff sand ard iron 
stained clay 


6-8 Sand, buff, ned	 grained, few concretion 
chios and iron stained clay (water) 


-	 8-io Clay,	 ed	 gray w/ buff send and so'iie light 
gray clay 


10-12 Clay, med 1 gray (much water) 


12-114 ulay, 'ned	 ray 


11-16 As above 


16-18
.-	 -	 -	 - 


Ps above 


18-20 T. D 1 A'	 aoove







-F
--	 - -	 ---'--	 - 


HOLE fr i.-1-C R/'DIOTIETIUC LOG 


PDINC $ 


2L-25 .033 


25.-2 .057 


2S26 •o65 


"	 26-. .038 


-.


T 


11TE1111







:o •# N-2


FET 


	


-	 '	 1' 141-41 


2—L2 


	


•	 23 


Li4-U.5


RDIONEIC LOG 


INQ /IIR 


.038 


•079 


.00) 


.079-


.079 


.093 


.038 


o oJ_	 •


1







HOL # M-13 


FEET 


:1


L89 


95Q


RADIOMETRIC LOG 


REJJIJG r4R/HR 


• .0214	 • 


.oSl •	 • 


.o6S 


.o1 


.038











HOLE // i'L-1S	 RWi0flETRIC LOG 


FEET 


12-13 


1 
i3.i3 


13-1l 


-


i-.i6 


i6-i6 


26-17. 


•	 •i7-17 


17-18


RfADING MR/HR 


.038 


01 


.69 


.S9 


•18 


.18 


.13 


.079 


.038. •















S __•____ SS . 	


: - 	 ? 


4OLL # i29-.0 RA.DIO1TRIc LOG 


FELT PJADfln MR/9R 


19-19- O26	 - 


.038 


20.-2O •038 


2O .-23. .038 


21.D 21 .038 


21.'22 057 


22-22 ,065 


22-23 .003 


23-23 .065
/ 


23'-2 .033


I


I 


- k 


-


4-


•	 . .	 •
, 


1 


r 


:J	 • -	 S 	 . .







-	 - -
- 


H0L TADIOi	 TRIC LOG 


I/r 


- 1.52 .038 


52-S2
.oSi - 


S2-S3 .093 


S3-53 .37 


.37 


.27 


.079 


.06S 


S6-S6 •038 


r


1' 


L©u --	 --	 - / -
,


C'	
1	 - 


fl-







* * 


HOL RADIOi1ETRIC LOG 


LJDL TC i/ 


92'-..93 .038 
93..933 OrJ. 


• 93-9J .093	 •	 •. 
9L-2L .093 
9t-9) .17 
r'rc 1'	 •	 • 


95 .9 .09.3 
96.-9Q-- C79 •	 • 
9o-. 97 Q065 
97-97 •038 
97 .-9 .OS1 
9C3 .O2LL 


67-68 $038 
.051 


68-69 .o6 
69.-69 •079 
b9-.7O .093 
7O-70 .1.7 
1O-71 .038 


71'.-72 .oSl 
72.-72 •o65 
7 2-?,.-73 .17 
73-73 .065 
73 .-7 ,O)1 
74-7t .038 


•	 *•,	 .


*


* -*.	 :-	 • 


-	 •	 •	 ••	 • 


V







: 


'10LL # D-9 iJXEOLETRIC LOC 


FLTT T?E DI TG ia/ 


.038 


•o6 


W ..LI5 •o6 


15-L45 .079 


•093 


L6-)4 ,oSi 


.079 


093 


7-L8 .oi 


.o6 


.oC


-	 -	 -	
S







- •q	
::— -	 -.--	 --	 -	 -	 -. -	 -	 -	 -	


p	 --	 - 
. 	 ---	 - 


, 


'  
.	 . 	


: 	 . 	 •	 . 	 ' .	 . 	 . . 	 . 	 : 	 • 	 . 	 . 	 - 	 :


•	 . 	 . 	 . 	 : 	
: 	 • 


HOLE #' fl-iS R1DIO?iETRiC LOC . - 


FLET
READBG :I-/R


(	


: ) 


3)4-3L .038 


3)4-35 3 


.o:1
'	 , 


- 


c	 3s35 .o y	
:	


: 


3-36 .27 


36.36 


36?...37 1QJ 


37-37•• 1.S8 


37 .-3C 145 


3833. 1,26 


38..39 .57_
q	 - 


J9-140 .147 


.22 - 


.17 


aO79 - 


14L-1 2 .079 1 


142-1^2 .038


t 


•	
.. •:: 


-j - 


1
-I 


I 


•	 •	 .•...	 ..	 .,.,.	 ..	 .•'	


•:	 •	 . ••••j	 ..-







.-


0LE # D-19 P)I0iL1C LOC 


LADn C 


3-32 .036 


32-33 .27 


3333 


33-3L .67 


314..J14L 


31 i.	 .3f 39 


r'	 r'i 
3_) I-3_)


- .17 


3	 ..36 •07Q 


36-3(, o65 


36-37 60S1 


37-37 .038







:iOLi # D-20-C 


)471 -. 3 


-.


Li.9-L91 


So-S1 


,
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"'V	 -	 Docket 


• 


Project Summary Report 


/ hae1 Ch1g
	


Date: August 28, 1957 


/ Docket No. DMEA-klO7 (Uranium): 
/ Contract No. Idm-E965 


Operator - Burmac Exploration Corporation, a North Dakota corporation 
P. 0. Box 836 
Williston, 'North Dakota 


Property - All of' sees. 17 and 18, T. 10 N., iL 61 E., M.P.M.&B., 
Fallon County, Montana. Applicant is the Lessee. 


Operator's Property Rights - Lessee. Performance Bond dated 
- July lö, l95 furnished in lieu of Consent to Lien 
by owners George P. and Ruth E. Cox. 


2. Contract . (Long Form) - dated July 5 ., 1956 
Final starting date - August 15, 1956 
Actual starting date - August 1, 1956 
Contract terminated - August 25, 1956 (end of Stage I) 


Work Authorized: 


Stage I - SW-I of sec. 17 - k core and 22 non-core holes 
aggregating approximately i,kko feet on k00-ft. grid. 


S of 'sec. 18 - 6 core and 2k 'non-core holes 
aggregating approximately 2,100 feet with staggered 


• rows and holes 66o feet apart. 


Stage II - SW* of sec. 17 - 36 non-core holes aggregating 
approximately 1,980 feet as 200-foot offsets to 
favorable holes. 


• S of sec. 18 30 non-core holes aggregating 
approxImately 2,100 feet as 330-foot offsets to" 
favorable holes. 


Stage III -. SW* of'sec. 17 - 36 non-core holes aggregating 
not more than 1,980 feet as 50 to 100-ft. offsets. 


S of sec., 18 - 20 non-core holes aggregating not 
more than i,koo feet as 100-ft. (mm.) offsets. 


Estimated Costs: 


10,360 ft. non-core dri1lin 	 $1/ft.	 " $10,360.00 
6ko ft. core drilling $2.60/ft.	 l,66k.00 


11,000 ft. •@ $o.2k/rt. incidental allowance 	 2,6k0.00 
200 chemIcal sample analyses	 $k.'25/each	 850.00 
Estimated Total Cost of the Project (roundid) ....'l5,512.00 
Government Participation	 75% . .'. ......... . ...... $11,63k.00







I,	 -2-	
. 


Amendments - None	 . 


Work Completed:	 .	 S 


Stage I only - 


658 ft. (10 holes) core drilling @ 
$2.60/f t.	 , .	 . $1,710.80 


2,k23 ft. (k6holes) non-core drilling 
@. $o.8o36/ft.	 . l,,9k7.11 


3,081 . ft.	 $0.2k/ft. incidental 
S allowance	 .	 739.kk


8 chemical sample analyses 


	


$k .25/sample	 3k .00 


TotalCost..ofProject.... ...... . ......$k,k31.35 
Government Participation @ 75% ........ $3,323.51 


Final Reports Received: 


Operator - dated , Sept. 28, 1956, received Nov. 1, 1956 


Field Team -, dated June, 1957 - received Aug. 7, 1957 
3. Auditor's Report of Review - dated Feb. 2, 1957 


• Total Cost as billed by Operator •.. ......$k,k68.72 


	


Exceptions . . . . . . . . . . . . . . ........	 37.3 
TotalAcceptedCost........... 
Government Participation @ 75% ..... ......$3,323.51 


11. Certification of. Discovery - None 


5. Results and Comments: 


The potential ore-bearing unit on the subject property 
is in a sandstone-lignite zone of the Fort Union 
formation of Paleocene age. 


10 core and k6 non-core holes were completed to depths 
ranging from 20 to 150 feet. 6 of the holes penetrated 
mineralization, but only one showed material 1 foot or 
more thick assaying 0.10% or more U308. Because the 
drilling failed to penetrate material equal to or better 
than 0.20% U308, no commercial ore can be said to have 
been found by the project and ,a certification of discovery 
is not warranted. 


Material penetrated consisted of unconsolidated sand and 
clay. Core recovery was difficult and low. Special 
provisions were necessary for collecting cuttings 
because of the moisture, present. 	 .	 . 5







• 	
'/	 I flTN	 .	 . 


Structural control o ore zones on the propertyis 
indicated by the fact that uranium-bearing 'sandstone-
carbonaceous trash zones are largely confined to •the 


•	 lowermost portions of ,a buff-colored channel sandstone 
within structural lows in the underlying mudetone 
surface. 


Drilling prior to the subject project indicated the 
presence of three mineralized zones on the property. 
The project work'showed that the three zones are more 
or less connected by mineralized ground. Mineralized 
zones' having' maximum horizontal dimensions up to 200, 


• or 300 feet probably underly the property. Such • '
	 depoats are not likely to contain more than 2,000 tons 


of material averaging 0.10% U308. 


• The project work was carried 'out in a workmanlike manner. 


Michael Ching







/udlted	 TIWY ANAlYSIS SHET DNEA PPOJEC 	 /7 Actual Cost 


r /CertiIiecl	 Analysis as of ,4t4q, 27/9.57 	 7 Agreed Uiui Costs' 
/	 Inc 1. Voucher for	 14 q t4 


1/ 1 Bzmac Exploration Corporation	 Docit No, PA41O7, 


e Montana	 Conimodity	 Uranium	 Idm-E No. 965 


I	 I	 AUTHORIZED	 COUTED	 - 
OPERATION	 Ihits TUost	 - Units. I bost - -- NET COST 


Liftirg & Crosscutting 


ising 


hafts 


inzes' 


üling	 (pO	 81?O	 /)96 
ecify)	


3	 ,q 0	 , Z3	 &	 T 6 3 


rface Excavation	 _________	 ___________ __________ 


derground Excavation	 ___________	 ____________ ____________ 


ds and Trails	 __________	 -	 -. 


\rating Equipnient Purchased 	 ___________	 ____________-'____________ 


race Rehabilitation & Repairs 	 -	 ____________ ___________ 


rground Rehabilitation	 _________	 ___________ __________ 


Building, •Inrovements, etc.	 S 


(Specify) Cii fif)/5(s - 95OO	 3O03-/_00 


Tothis	 fSg/2VO	 _______________ 
(idec/)_	 :	 : 


Prepared by '74'L4€d


71626







r. ku Z, Dallas, Pze3.i4Ent 
i3urmac ploratton Corporation 
Pa Office 3o* 8Z6 
4iU.ton, North. Dakota


/Form 7 
6)


. 


SEP3 1957 


OFFICIAL FILF Ct)PY 


Ua 


a


:e: Docket t!o. DA4lO7 (Zranturn) 
Contract	 Zm965 
Cox Lease 
ta lion .Countr Montana 1 


Dear t4r. alles; 


Reference ta made to your oplEte imioation 
contract with the Government. 


stcerly regret that the work performed aii 
not result In a certification ofdiScovery or development 
under the p visonof the contract, In the absence of 
such certifteation, the qovernment retains o claim or 
lien against the property subject to the contract o any 
future production therefrom, pie, therefore, are closthg 
otr hooks and records on this projoet, tour attention, 
however, is called to the provisions of the contract 
which require the opeztor to keep and preserve certain 
reeor4S for the period iud.icatei. 


our interest in the	 exporattofl prog3. am 
and prttcipatin therein are fuli appreciated. - 


$tnoerei yours, 


C. 0. Mitténdort (jy'\ 


Athntntetrator 


Copy tG: aoyal tndennty Company 
MChing/izm 8-28-57'	 1 
cc to:	 Mr. Ching 


Adxtir."s Reading File 
Contract Adm. & Audit Div. 
DNEA FT Reg. I (2)


B623 







Form 7	 o 
(12.)


sE.P Z 


Mr. Gerald A. Stenehjem, Attorney-in4'aet 
Royal n4emnity Company 
Wt11istQr North Dakota


OFFICIAL FILE CPY 


vr l UrfI1


•


	


	
Re.t Docket No, DMA-lO7 (uraniuth) 


Contract No, Idm-E965 
Burmac xp1oration Company 
Ccx ieaee 
Fallen County., Montana ..	 • pf4	 t	 •.	 --' 


1ear Mr. Stenehjelfl: 


enclosed is a copy of a elf.explanatOry letter 
of today to the Ope*ator under the above-cited contract. 


the property as set forth in the contract is 
covered by your Performance pond, dated July 18, 156, 
under the captioned name and contract number. 


n the absence of certification, the Government 
retains no claim against the bonding company that a8sumed 
the reeponsibiltt for performance under the contract. 


$jflóerely yours, 


0.0.	 .	 T. 


jaj,jnistrator 


Enclosure 


MCh1.ng/izm 828-57	 . . . 
cc to:	 Mr. Ching 


Adnr.'s Reading File 
Contract Adth. Audit Div. 
DMEA FT Re g. I (2)


B23 







IN REPLY REFER TO: 


UNITED STATES
DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SURVEY 
WASHINGTON 25. D.C. 


Memorandum
	


August 30, 1957 


To:	 E. W. Ellis, Defense Minerals Eloration Administration 


From:	 T. H. Kiilsgaard, U. S. Geological Survey 


Subject.: Review of Field. Team Final Report, Burniac Exp. Co., Fallon 
Co., Montana, 1EA Docket 11.107 (Uranium). 


Field examiners report that e1oration work proposed in 
Stage I of .the contract was completed but with such disappointing 
results that further stages were not entered into. The contract 
was therefore terminated by mutual agreement, with no further work 
being done. 


Of the 36 holes drilled. under contract, mineralized. rock 
was penetrated by six of them but only one, hole D-l5, is believed. 
to have found. ore. Ore is defined. in the . report as being 1 foot of 
0.10 percent U308 or better. • The authors point out, however, that 
in practice material must be 0.20 percent U30 or better to be com-
mercial, thus they note that no significant discovery has been made. 


I concur with the Field. Team and. reconmiend that no Certifi-
cation of Discovery be issued. to this contract. 


T. H. Kiilsgaard. 


'I







O \\ FILE co 


/MEA 
AUG 14 1957


U1\XTED STATES 
DEPAT OP T IRIOR


UREU OP XJINE 
W1iigton 25 D0 C0


I 


te August 3,_)2L 
AA Dct No	 Q7_-


Coitraet No0 ______________________________ 
Coodity Uranium - 
N of lict	 Exploratioxi c_ 
N	 of roerty Cox Lease 
Locitià of roerty lion Countyjontana 
EStitQ coet Q project J,5]2.00 


Ernest William	 DMEA. Member 
Uranium Commodity 'Committee 
James Paone, Bureau of Mines Member 
Uranium Commodity Committee 


•	 la1RQpoQt_. 
(pplictiov D Pield. Teem Repoi eti) 


1 Date of eubject doct:.J_____ic000 2 Dt rc ived by revr: 8/13/57 


3 Prior reports o this oprtr on to revier: Ta 7 No 


1 Prior reports o neeby propertied knon to rieer Tes £7 No £7 
50 Inforatio ivilabIe 'on at' .prcductio:	 £7	 £7 
•6 Other pertinent factqre	 to reviewer: Yes £7 No £7 
7: Explain itee rked 's, bbv: 


8 Fctore needing special co±erat1on: 
! Loctio £7'	 e roposecI e lor7atioi. ethd 


b0 Oership	 '	 f0 . lterat èploratio	 th'd. 
09 Evidence of misreliztio 	 7	 c0 Cots 
d. ec1oy £7	 _________________________ £7 


90 . Actiom evised: 
i0 Obte,i	 foxtio fron .1icet	 7 e0 Dieree ith Field.. 
b0 efer to Field Te	 7	 f Seet &lterte plea 
c niil £7	 g0 Reyest notber e tntio d0 Aae 1th Field. 	 . h0 Arorrcil /D? 10 Cosult itr0 ______________ tit 	 -	 AEC office 0 


	


Rearks: (Use bcY of p 	 if iseceesry) 
Termination of exploration recoimnended. 


To: 


Prom: 


Subject:
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UNITED STATES 
DEPARTMENT OF THE IN 


DEFENSE MINERALS EXPLORATION ADMIN 


So. 157 Howard Streel 
Spokane 11, Washingtor 


July 31, 1957 


Mr. George C. Selfridge, Chairman 
Operating Committee, DMEA 
Department of the Interior 
Washington 25, D. C.


Re: Docket No'.DNLA-L1Ji IU1anIuXffj 
Burmac Exploration Corporation 
Cox Lease 
Fallon County, Montana 
Contract No. Id.m-E965 


Dear Mr. Seifridge: 


Enclosed are three copies of a Field Team final report 
by John A. Bowsher, mining engineer, U. S., Bureau of Mines, and 
D. C. i4lvord, geologist, U. S. Geological Svrvey, on the above-
referenced project. 


The project comprised core and noncore drilling, set up 
in three stages. Work was started August 1, 1956. Under Stage I, 
10 core holes and li-6 noncore holes were drilled to depths ranging 
from 20 feet to 150 feet, totaling 658 feet of core holes and 
1,553 feet of noncore holes. Zones, 1 foot or more thick, con-
taining 0.10 percent U308 or more were penetrated by only one hole; 
5 holes penetrated weakly mineralized zones; and 50 holes were 
barren. Stages II and. III were not started, and the contract was 
terminated August 25, 1956. 


No significant deposits of ore were found and Certification 
of Discoverj or Development is not recommended. Unless evidence of 
potentially larger and higiaer grade zones in another target area is 
presented, the expenditure of Government funds for further explora-
tion of this property is not recommended. 


Reviewed by	 y Field Team, Region I 
D	 OPERAT1G	 -	 - 


a e. 


--
Enclosures 


cc: USBM (2) 
USBM (iD) 
f4lvord 
USGS (SHO) 
I4EC (SIC) 
AEC (Billings, Mont.)


A. E. Weissenborn, Exec. Officer 
U. S. eological Survey 


U. S. Bureau of Mines 


c







DARENT OF THJ INPERIO
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DMEA 
RECEIvED,WG 7	 1957 
DATE J_INmA[S [DL 


t--p
1tn _____ 


Proje t Coio
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S


IN0DUOTI0N 


pwpoee of t1'a proj©t	 to exrc fc	 tt 
1te1 oont1rnit of	 poeit kc br p° •


	


	 oontraot d1ilhin to 1t in a	 tone1ijmit on of th 
Fort Union foiation 


Ten oce ho1e an b6 noncore o1	 er ©olt& to
depth iiing from 0 to 150 feet and totaling 658 feet of core 
1io1e &inr1 1%3 feet of noncore ho1e 0 Of these ho1e 1 petrated 
one&i 1 foot or mo thi©k ccta1ning 0010 percent eUO8 or nor; 


5 penetrated &ek1y ni .nera11ed one; and 50 were barren 


	


o calculable reeervee	 developed0 


Eeoc 


Reu1t o the projt were d1eappointi 0 o na1b1e 
ore oelte were found, nd Oertffication of Di every or D1cp 
nent i not reconniended(,







S	 'S 


No further p1otion on th propty nor In th ici1t 
of the O1li propot i 	 r&nted w'1e	 idenoe fc pcnti11 
1r nd higher grad® one in noth target ar ii preentd0 


LOCATION AND ACCESIBILI! 


Tha growd ino1uddI in the oontraot ooi3 of ioi 17 
wd 18 T0 10 L, L 61 L MOPONO	 porti of th Oc Lae 0UI 
Propeot, FUon Count Mont€& (plO 1)0 It 1ie b®ten th	 ot 


rtr3d tcw oi? O11i	 Or11	 rttan	 It i r1i1 oo 
o®r o1l rad	 tte enI @nty roaä1	 thii thtt 
from ithr Wilb	 Nontn c Bth ?5ortki Dot 


northrd bot mi1e from either akr ontn or 	 rth 
Ncth Dk©t	 )From Beach orth Dakotas	 1ie of th Nr
Paoffio &ilr©d piee throh th prcp y to 01li® iontut on 
th cthern ge ç the O1li Propeot 0 The	 open rc' 


S	 ro	 eoept for i month or eo dIuring the eprimg th then idI 
mkee the rodì	 ieib1e0 


The Cox Leee oonIete of eece0 17 nd1 18 dì	 7 
airidì 8Y* eeoc 8 T0 10 N0 R0 61 I	 of which the oontra©t inoludìe 
&eo 17	 18 The urm© ploration Cporti©n io1de the 
thirz lQaee on the property by aeeInment fol1 


1 George P0 Cc erd Ruth E0 Ccc f 6l 1ur1ington 
Avenues illing ctan cmer in fee ei1e, 


20 Joe Criefu1li 1, Sr Joe Criefu11i, Jr 0 , 
f11i0 nd1 Angelo CrIfu1li 9 prtnerehip of G1eni	 Aontn 
n1 Arthur L o)mIt of Wilbu 0 Nontn 1eeeee of the miner& 


rights e of Septemb 29 195 the ter of thioh oonti 2 5	 yeer fro the preo1ing dte ndì o long thetft te 
tione ehU be oomduoted0 


L Je Key of Wilhieton, Ncth Dekot 1eeee of 
the miner&. rht ti oçuired by the Cr1 uULohmit prtner 
hip ndì e c October 12 195 


Brnc 1ction Corporation of ilhiton North 
leee of the ira1 righte a aoquiwd by Jeee 0 


of October 1 195S 


The property i in an area of gently rolling h®et andì 
grain 1a that ha an average altitude of 3 ) 2O0 feet0 mal1 


indì hillocke rice abo''e the general area fron 0 to 100 
feet o more ith elopee that x°e generally mcdìerate ai1 


2
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1 to 3 feet of	 li1in b?o ihay0 
&udy 1orn ove noit of th re	 Outcop	 bedrook re 


	


retrioted to m11 are on the steeper &Lope c ridges d	 he 
nd i.1ong road ©ut 


re no ufce f&cilitie on thó pr oth®r than 
North	 Ptoiiio pu line9 the ccwtty	 field 
track tai10 Before the controt dere1opnint on	 17 


oonittd of itt) h1lo tet holes c thioh l penetitd 
til e defined in this report (ttbl 1 izd p10 1) Th 


been no produotion from th propety0 
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.
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Tth1 I0®	 id n1ied difl Ji©1 o 
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GEOLOGY 


Th g€r&L go1o' of tho ar in t 	 iiait7 of th
O1li propct 1 rportd in thi fo11ing 


10 DCbbin C0 & n1 dnan C 0 L 19	 Stuiotur oon
tour mp of th ontn P1ain U0 L Go1 0 Suey Oil nd G 
Intigtio	 p O 178A0 


2 Pr19D L S0	 Oil .md g in ontaiia	 at of 


	


of in	 xii Go1ogr ioir	 3. 


330 Pgr	 L S0 193 Co1ogr urid go	 itr reu 
of outhtrn Montn g State of 4ontan Bur	 of	 nd 
Go1oj iofr	 1 


.	 Tho	 rty ©ontin ur iubrin orbo ioo 
lignitto on i	 ndton of th Ft Uiioi fotion0 


	


of thc gto1ogr &1 cigin of iiii1ir ouno	 to
b found iir th Zo11ing 


Dnion N0 L inci Gill0 J0 L 196 Uniiring 
1ignit M it r1tion to 'o1onio tuff in	 trn ?iontn 


	


'and South Dkot	 U0 S, GL0 Surp Pof0 Pp 300D o Lt13 
18


in J0 , 196 Ur iunbring oo1 in t 
Stt	 U0 'S GQO10 Survr Prof Pp 300D p0 OOUO 


pub1ihd rct on th geo1or of th 
rty by L 0 Y0 Mrk &urid D 0 L 0 Curry of th U 0 S Atod©	 rgy


Coini&ion0 i avi1b1e in th fi10 


.	 Th ira of dilling on th Cc La i undr1in by 
innt of th Fort Union formation of PJLocn ag Drilling 


ha r'®JLd	 of friab1 zdiuinc' to fin graind buff idiiton 
up to 80 ft think that lc©ally grade to 1igtogray and tan and 
ton (p10 3)0 Th andton lone invariably underlain and 


oer1ain by gray ailttone or mndetone are of 	 ternined length
and idtb, but their edge there ncountered 0 ari marked by a 
ftfrly abrupt intertonguing and intergrading of andetone tith the 
urronnding mudatone 0 Carboa©eoue eilt and tra on rid 1ig 


nite onaa are preent throughout the uenoe but appear to be nor® 
oomion in the 10 portiona of the andetone and in the wder1yiag 
madetone 0 Surface epoeuree reveal that eco rfil1 tructue 
are abundant and that lump features euth a® the ©oncLution and 
brekin up of clay 1envw iithin the eand®tone are conon Appar 
cant1y the dimen drilled are a portiofl of a nudetonecoilttone 
flood deposit laced with tean ohann&. depoeiti of ietone inter' 
bedded with thin 1erwe and bede of naadetone and c bonaoeoue traeh0
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Fo	 ioJL	 it i .oite th&t th@ut 300 ft of 
bo of th© Fct Uton foti©	 t popr b1 ihiO7i 


th	 11 Ck	 of th Lo ftio of Upp Ctcoui 
& i ifoid0 Th lithologic twc of th Fort Uirio fotio 
b1oii th	 olopth of th ©ontit di11iig i ot p©ifioL1 


iio.tiom	 that fo oo dpth t 3Lt th® 
hC ooit domi t1r cf gray dto 	 nd p©bb1r oth d©it 
of bff t to1od	 to	 ootiig oboo	 th 


O)	 to those	 itod i th	 5?	 11i	 tb? 
ot th	 ^Xo ooti	 ooiooi ie	 iot1r i 


@


ppy i 1ootd about 1 i10	 t of th aL 
Of tho	 tio1io nd th f ition of tho iii 
dip fro that t©t gt1r to tho tht h 	 do to 
tho 1tioL	 of th	 to	 M th d fiot y of fi 


S	 i b®d ir th ox o©itot dtone dpoit 
d dip . fo th	 d Lyi th popirtr hci ot b 


a toto ooit	 p of tho adtoi 000t bth 
tho itoio indtioat.	 bt	 llp otd dip of tho w.iio c (Pl o	 )o. 


Th	 dp©it o©u° oboo®	 t 
th botta of th buffolod	 to l	 d 


&2L i th ioiit7 tho	 cl lo tho udto 
f© (plo	 &d 3	 App 1i X) TM oboo©©u	 ti1 
000 both di itd frt	 of 


llr ©ho©©lclik but lcolr liitio0 ithi both ho 
nd tho tdl yi idtoino0 ho	 th ©oo 


oolotoly idtifid di rthtd ptil iia both tho oboo 
tial d tho	 oudjg	 dtto	 d i oo	 ttd loDt 


otilr 5Lth tho	 lthoh ll 
y 1&io 000w° i dit1y blo this	 ia tho wnidl 


S	 obo©oo xaadotoo 0 Ao©dig to D0 
d	 otio ug of tho	 i poiti idtifioati 


of	 h b	 td1 from on	 of	 ttoi 


but © tho bi of or done oz ltod dopoit i otho 
it i	 that tho bulY of th® uii i tho oo oo© 
thtit	 Gills l956 Po l6) 


TM dooit	 igul t lhpd	 that li 
© l pUol to tho dlrig udto	 fo®0 
of tho dpoiit i tho &i h ba dd a ho©auo 


® ooplotly blookd out olo pod di1li vj littl ic 
tho dotiil of thoi diio 0 Tho if©ti 


h	 idioto that dpoit of	 atd thio 
froi f to of to to thout 


t© of til	 about ©O16 pot 3Oo Tho oo 
tio1 thioo of oh dopoit i tout l? fot thi hoi 


ootiity it b	 oh o 00 fot o	 oi (h©l ? 
l) D ud thoi	 eil	 póbibl7 izoti 


to	 thai ©0O
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Th dIpoiit	 pcbb1y pgnt1 i oriin Ui 
ou wit	 p ©olti throuh th buff Lod 


dcitd t uaiw just	 tiu©tu&L 1z iii th t1 
11	 4itoñ	 p tiou11y ii tho yb	 tr of ©O©G 


tI?h


hi	 th	 cu1	 pb1y 10	 fio 
th©	 o®a '3hit	 fmtio oi Oligoo	 thi© 
the,	 Ri fitbot t 1cliti to th	 th OUi 


pcot (o	 il1 19S6 D o 


C Li ba itutd o ti	 ? th 
®tiri	 Vkot Gt P1L	 gio of	 iw' 


zig lirit dpoit undt i u1in	 of t )t 


S	 ff©uliiito poito 
t oo1 1©lit	 Pio to th ontot 27 o10 t of 
to of i6o d1ril1cL © ai . tho	 iito iit of tho 
L© hd pe tat uni	 tooliit 


td to vao 1O8 foot thiok nd to oot	 O13 
iot of tho di1ling h bori	 poo td tho 10 M 


of tho oo oirzziwer 1go1r	 of o1opoL 
d1illi	 to tt th 1t1 oontiuLt of tho 


polt in tho uton potion of tho Con L'x 	 to ooh fo 
QJ co in tYo oto portion of tho L	 hioh it that 


ti	 ippi pdin on th bi of ifooI tot&L 10 


iL1r pop©odi in©1ud1 th	 oto of 
ot	 il1in tot1i 6C foot of oo ho1 oiii 1O^36O ft of 


io ho10	 to X i1u	 fo oo ho10	 1 22 
Loo	 ogti 1O feot to bo thil10 in tho	 of oo 17 


000 ho1	 iitd 2 on000 ho1oo0	 tin 5	 21CO feOtD t	 i11d in tho j of	 18 (p1 1) ThO 
i in th	 of oo0 17 o	 to oop1oto	 .ith 


&Lo	 on O0foot ont	 urd t tho	 tin ©fft o
ta.in i .&Lia. ho10 po1ao17 dil1od tr tho Opot0 Tho 


in th j of	 18 io oi	 to ootthlinh a. LÔi of 
on bt Ofoot ont both to ota.b1ih go©1cio oontrol 


n1 to 000h fo opooit in n	 infoodt to h	 c1in ith 
foib1 bodo nd to óontiin &itzuotu1 1©ti0 


	


It inoludod 36 onoow ho10 in th	 of	 17
ting 198O foot o 2OOfoot offt to poioo1y d2iUd 


	


ihd iifiont	 1ia.tion0 tao XI i10 iludod 
30 nono	 ko1 in th $j of 000, 18D	 oa.ti 21©0 ft a 
330foot offot to Sto I ho10 tkt od	 1ition


iton1ignito ono


7







ta® III i©1dd iot	 th 36 o©c w1r ii thc 
17	 aot ior that 'D 980 ft tD 	 offt 


from 0 t© 10 ft fr©w p i©1y thil1d h©i h©'thig 
©t	 lFa&ti©D LRtd	 th	 0 7ioore o1 i th 
oi?	 18 ggtig rot io thi 1CO ftD 	 10Ofoot o 


to oti to th pioJLy dil1d o1	 ig	 if ioint 


I of th cortot	 Agt 1
1%6, nd &i ©op1td Agut 2 1%6 T poifioti© of 
th© o©ntraot	 foilcd ithot iffiot iotio 6J 


i1t of tM	 ot oo idt	 fi©i 
to uti	 tIX	 IlL (S ?ie1d1 T	 ltt to t Gptc 


0©tob 2k 1956	 t°	 iti	 pt o	 I 
titto to th poktn off ic oz	 ?8' 19E60) 


.	 All thi	 ©o tL 
b tio ©o	 ol	 oo b&	 u thi© g	 i 


oo ho	 ooy ti poibl	 Thi 
of th u©oolidtd	 lyiig ib© th oliy All 


OO	 e©@rd by conntiol ocs	 tc&i o fron th oly 
b1 t uncoolidt	 i?i&	 th oly	 Lo' ino onl7 3 to foot un	 to llo	 ioii of t oo	 ithot 
1tliig th oco bl0 •Ti	 oolihdL b7 pii on 


tOp © thO CO	 1th 2iiOk ©&i.pp 1	 PPo 


A plug oo method	 u to	 oo from th iio 
aotivo intl (d®tth by ©abl andi pr) f pily thilled 
ol	 A ieco ho1 at an itl of bt l3 ft from tk firt 
olo


	


	 dLien 7Lth afr ii,d fir bit to tho top th	 ioaoti
of th ajoinirg hol 0 Th outoid of th ©o b©l 'ai 


mov©d and th un in to th top of th ad1oaoti	 otic and 
tmo 'ith t	 of th hauli pull oia th 000 barl 
tra puhd imto th and and oly and through th adioctiv otion0 


Am attpt to uo a Duolon duet ©ollit© to ath out 
t5Lk from tb@ m©	 olo	 tifaoto boau of th
moitu In tha aid i'hioh ultdl in balling of th olay0 A a 
btItt a lc$©t joint of 8'Inth d1iamt oaing ith a 


kdldd halo	 ud to oay th® ou.tting away from th top of 
tho h©l0 aipla every 2 ft of dopth	 o&.ltd at tk ond
of th in thioldd hol Thia mGthod pd atiafaotoj iz 


ln valum of' matoial 	 gatd from aoI 2f oat intal0 


AU hol 5G &uçlod diomally by' aabl and 
outtingo we ohakd 1th a aintil1at and all mi 1ied sand 
roord wa ohomloally analyd0 


Ninalid rook ta pnetatdl by'	 of th 36 hol 
'i1d wid tho oorthaot (tablo ) 0 th &ii ho1 on (Dl5)
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Duii© of Con©1io 


oh th projot failed to di000w dp©Lt of 
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hep and grade of the !epoeito ie from drill holee All fac 
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are in 1	 lar roeely t larahaped aeeee that lie 


c° ieee parallel to the	 erly1n detone efaoe 
in other regione iith roughly t iareheped. dpoeite of eeoniy 


.	 iiranituim inerale in	 tonidetone enironente hne ehcn that 
the thieeee and ade of euch dapoeite can be aetimated ith only 
a i	 rtical drill hole penetratione per dtpoeit but that the 
lateral dimeneicr of euch ore bcdiee can only be detarnined 'ith 
fairly dinee 1riUhole ptte0 With the capticn of acme fairly 
cloaaapeced holea drilled prior to the coxract the olee ccm 
plated on the 011ie oapact are on CO$oot centere or larger0 


of the cegrade onae are oonpletely bIocIed onto and. aJLthcah 
the contract ccpletad a grid on OO=f cot oeer in the r3* of eec0 
17 and on 6OZcot centera in thta	 of eec 0 18 there ie 
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The cerade ecea penetrated by dri11in prior to the 
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a1zrnce withheld wider Voucher No 
1893, paid 10/16/56, aduate& to 
auUt 


igust 
1956


" tañdai'd Form No. 1034 a—Revised 


-	 Comptrollcal, U. S. 
-	 Form escriby	 JBLIC VOUCHER FOR PURCHASES A 


September 7 1950 
(Gen. Reg. No. 51, upp. No. 11)	 SERVICES OTHER THAN PERSONA


D. 0. Vou. No. -------------


Bu. Vou. No. 9.55 


U.S.
(Department, bureau, or establishment)' 


Voucher prepared at 


THE UNITED STATES, Dr.,	 Payee's Account N 5 . Lf/ b7 


To
Burniac ç1oration Coor4pn 


B5---------------------------
ARTICLES OR SERVICES 


No. and Date of Date of Delivery 	 (Enter description item number of contract or Federal supply 
Order	 - or Service	 schedule, and other information deemed necessary) 


Discount Terms


PAID BY


(For use of Paying Office) 


UNIT PRICE	 AMOUNT 
QUANTITY	


Cost I	 Per	 Dollars	 Cts. I 


PAYMENT: 


Complete E
	


FThJL PAY4ENT 
Partial 


Final	 E	 Use continuation sheet(s if necessary 


Shipped from	 to	 Weight	 Government 8/L No.	 I Iota1 
(Payee must NOT use this space) 


Differences ----- -


Account verified; correct for-------- - -	 L. 222 O - (Signature or initials)	 Q-Q 


Contract No.	 Date	 Req. No.	 -	 Date	 Invoice Rec'd. 


222. (X)


MEMORANDUM 


Appropriation, limitation, or
project symbol


ACCOUNTING CLASSIFICATION (For completion by Administrative 


Appropriation title


Office) 
Limit'n. or Proj't.	 Appropriation 


Amount	 Amount 


Obligations .	 COST ACCOUNT 
Allotment symbol	 Amount	 liquidated 


_____________-	 Symbol	 Amount


OBJECTIVE CLASSIFICATION 


Symbol	 ___________________ Amount 


I Check No. ------------------------dated-----------------------------, 19 - ---- , for $-------------------------------------- J on Treasurer of the United States in 
Paid by .	 favor of payee named above. 


Cash, $-------------------------on -------------------------------------19 	 16-2290ôa-2
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MAR :4 195 


Mt. Charles J • 
DiTh Auditor 
1201 North tt1sion Street 
3pokane ., taah1ngton


OFFICIAL FILE COPY 


tJTT1 ri 


UI 


Re: Report. o 1eviet 
Idi.65, 
Ruiiac xp1orat1on Corp. 


I)eex' Mr. Thiier: 


Tour revieed Report of Iteview eovering the referenced. 
project is acceptable end release of eli copies is authorized 
after hang1nc the eiiunt n reason (o) fro	 ,6(Y7.7 to 


3,65?.9l.


This change ban been made on the three Washington 
copies.


Sincerei yours, 


(Signed) i. L, Chambers 


Jrq L. Chczrs,. Chief 
(kintrcct A&inistration 
and Audit Division 


EflTElbert/wb 
March 4, 1957 


Copy to: Dóckét ............ 
Adñ]r. Reading Fil 
Mr. Chambers







riLu 1',)


.


• 'Charles A • Thrner 
DWA Auditor 
2201 North Dvieion Street 
apokene 2, Washington


OFFICIAL FILE COPY 


Re: Rtôrt of 'Revi 
965, D41O? 


Eurzc: Exploration Corporation 


Dear Mr. Th.: 


The recextiy aubiLtted copies of your Report of Review in 
lieu of a final audit covering the referenced project are returned 
herewith for \arther review end revision as zaay be necessary. 


In the; third regrapb; your reasons (a). and (b) for the re-
view in lieu of an audit shouid be stated a reasons (c) and (d) 


- .	 preceded by 'the following reascne.: 


"(a) the . nistrtivn cost to the Governent of an audit 
would be excesaive in relation to the estinated ariount 
of possible further disallowancee thereunder; 


(b) the ronth3y Report was supported by docizientery proof 
of the costa incurred under the eontrct'o provisions 
for contribution by' the Govexrmient an the basis of 
actual costs incurred' 


Both of these reasons,, or variations. thereof, are required to be given. 
in any case vhere any portion of the costs clained axe under a contract 
provision for contribution by the Governzent on the basis of actual 
costs incurred (see page 70 of the audit inenual). 


The Schedule of Exceptions attached to the. Report 'of Review 
indicates allocation of the d exjxnsos on a 50.50 basis to 
core end noncore drilling. Our files, however;'contain a co of 


orandum signed by B • R. MaoLaz'en under date of August 21, 3.956 
(confiming a teiehone conversation between !r. McCabe, the Operator's 
geologist, end Messrs. Erickson, Boweher end MecLaren, representing the 
?ie3d Tean), in which the Operator "was advised to prorate the total 
estimated cost of the nova to sou€auob .pers.toot." 1nder this agre€mezit, 
which appears equitable, the 	 'cge of' 175.0O


8623
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7. 
UNITED STATES


DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


1201 N. Division St.
Spokane 2, Washington


November 20, 1956


/ I	 \ 1. 


I€MORANDUM 


To:	 DI€A Field Team, Region I, Northwest District 


From:	 John A. Bowsher, Mining Engineer, Bureau of Mines 


Subject: Final interim report, Docket No. DNEA-4107 (uranium), 
Burmac Exploration Corporation, Cox Lease, Faflon County, 
Montana, Contract No. Idm-E965 


Stage I of the subject contract was entered into August 1 
and completed August 25, 1956. Discouraging results from the evalua-. 
tion of the completed work did not justify the authorization of 
Stages II and III (see Field Team letter to the Operator dated 
October 24, 1956). Therefore, the Operator's first and only voucher 
(August 1956) and narrative report have been accepted as the Operator's 
final report. 


A final field check of completed work under Stage I was not 
made since a footage check of the authorized work, consisting of core 
and non-core drill holes in unconsolidated sandstone and shale, is not 
feasible except where casing is specified to keep the holes open. 


The final tabulation of the status of the completed work is 
taken from the Operator's voucher and supporting invoices. There is 
no reason to doubt the accuracy of the infox,nation therein. 


Status of Completed Work 


Authorized	 Completed Vouchered 
Stage I - Actual Costs 


Rotary non-core drilling 
@ $1.00/ft. 2900 ft. 2423 ft. 2423 ft., $1984.44 


Rotary core drilling 
© $2.60/ft. 640 ft. 658 ft. 658 ft.,	 1710.80 


Fixed Unit Costs 


Incidental allowance for all 
drilling @ $0.24/ft/ 3540 ft. 3081 ft. 3081 ft.,	 739.44 


Chem. analysis © $4.25/sample 50 samples 8 8	 34.00


Distribution: 
DNEA (4) .-" Turner 
USGS (2)	 Docket 
USBM (AD)	 Bowsher John A. Bowsher 







UNITED STATES
DEPARTMENT OF' THE INTERIOR 


DEFENSE MINERALS EXPLORATiON ADMINISTRATION j 


i	 1 
So. 157 Howard Street	


\ \	
/ ' 


Spokane ), Washington	 \ 


0ctobT'I%62 


Mr. George C. Selfridge, Chairman 
Operating Committee, DMEA 
Department of the Interior 
Washington 25, D. C.


Re: Docket No. DNEA-ilO7 (Uranium) 
Burmac Exploration Corporation 
Cox Lease 
Fallon County, Montana 
Contract No. Idm-E965 


Dear Mr. Selfridge: 


Enclosed are two copies of the Operator's report sub-
mitted after completion of Stage I of the contract and two copies 
of our letter to the Operator acknowledging receipt of the report 
and advising him that Stages II and III will not be authorized. 


The results of the Stage I drilling were so discouraging 
that we do not feel justified in approving the Stage II drilling. 


A final Field Team report will be prepared in which it 
will be recommended that no discovery or development be certified. 


By Field Team, Region I, NW District 


A. E. Weiss enborn, xecutive Officer 
U. S. Geological Survey 'jJ 


'16-1 Wing G. Agnew, Member 


0	 U. S. Bureau of Mines 
Enclosures 
cc: USBM(2) 


USBN(AD) 
Alvord
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So. iS?	 csr4 3trest 
N :•	 Wsh


Oct' ai	 1)6 


)'. Dc&s D. &Uu, President 
uraac	 sett	 ccrpoTItic* 


r. 0. W.x836 
WiIlisto*, North Dakota


Rm:	 kit Us. )2M'h1O7 (Ursni*a) 
C	 Le*ae 
?*llen Cou*t;, $antan& 


i*tjr*ct Ni. id.96 


Ir	 . D*Usst 


This will zcige zee.ipt	 j'our Zettet' of	 mpts 
ba	 28, l956 addressed to *r, J 	 L. 1Srsh.r of the Lur..0 of 
4in.,	 4t th* tc*c*snytr report ceiiring the Stags I driUi. 


As the emtlts of St,ag. I driUing iiere so diaaøraging, 
Stag* II ai III viU	 be azt4orised ax	 thn'.tote this zap*i 
wU be aepted u the finel project rort. 


1e are sorry that the driliing '114 not hai,$ * wr, satta' 
factory a'tcaae.	 mink	 for bar eoe	 'ation with us in adsin 
iwtwis the ocrtraot eM Zc* y'*r interest in the D.tea $in.r4s 


pXorstton A4eixdMratLcn	 o'am.


By fleld 't'eaa, Region I, 	 District 


m-x----- 	 i	 --,-	 P	 LJ**. J	 ri 
d•	 **&Ion,	 'lye 


U.. $. Osological SUrYey 


-


U. $. Iursau of 


ocs
4IO(2)
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•	 ;;	 .	 // 


BURI:IAC EXPLORATION CORPORATION 
P. 0. Box 836 


Wihiston, North Dakota 


PROJECT REPORT 


Docket No. DMEA..14107 
Commodity - Uranium 
Contract. NO. Idin-E965 


Cox Lease - Fahlon County - I'Tontana


September 28, 19S6 


Fin. Op's. 
Report.


Recd. 11-1-56
Dated: 9-28-5







. a 


Septeriboz' 26, 1956


-j• rn 
i-' iS. S. Department of th interior 


1efense Minora1 E loration Adninistration 
So. 157 coward 5tret 
spokane b iaahington 


.ttn: Vr. A. . 1oissenborn 
ecutive Officer 


Field Team, Region I, N. tI. Dit1 


ear Nr. 1eienborn:


I 


Re: Docket o EA,1O7 (Uranium) 
Cox Lea8e 
£aUon Count3r, Nontana 
Contract No. Idrn-1965 


t &i sUbittinr to you, in five copies, the rcport in accordance with 
Article 7 b) and (c) of the captioned contract. 


in view of th rather discouraxig roiults obtained frort the $tare I 
driUirv prgrant we have made the decision not to proceed ta Stgo II. 
Hence will you ploaseconsider t"i rap ort au 'ionthly prorcs reoort 
for the month oL Aujuat 1956, otr narraUve rcort on &tao I and our final 
report, 


Thoao re'orts as well as the neoery vouc:lers are bin sent firot 
to	 John A. i3oweher of the 11. S. 3ureau of nines in 3utto, ontana. 


It ia been a pleasure to uork with you and your roprcsentativo as 
well ai rlth zw uers of the U. , 3urau of ines o this project. I trust tiat our r'e 'ort J I ho tiifcory mi in cnpliaice with 10 tor3TI of the contract.


Sincerely yours, 


. Dallas
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NARRATIVE REPORT 


General geology 


The presence of radioactive material in drill holes which penetrated the base of 
a sand, buff to medium gray, fine to medium grained, •and the top of an under-
lying medium gray clay of the Paleocene Fort Union formation is evident from 
radiometric deep hole probe readings and chemical and radiometric analysis of 
samples from the mineralized sections. Water was encountered and is intimately 
associated with the mineralized sections in all holes except N-hi, as well as 
with many non-mineralized holes. A sub-surface map of the clay indicates a 
dipping of the clay surface to the east and a northeasterly strike. A terrace 
effect can be noted down the dip of the clay surfaoe. Generally speaking, all 
mineralized holes in the SW of Section 17, and the SE of Section 18 are where 
the clay surface reaches its minimum elevation in the drilling area, and where 
the sand section overlies the clay surface. Changes in color and grain size of 
the sand section indicates varied sedimentation and mineral content. 


Mineralization of the sand and clay- may have been controlled by the structurally 
lower portion of the drilled area, as well as preferential mineralization in the 
sand and clay that has a high organic content. Megascopic examination of the 
radioactive samples did not reveal any visible mineralization, nor is the 
presence or amount of urario-organic mineral known. The mineralization in this 
area is probably epigenetic in origin. The Oligocene White River formation, 
which would have been possibly 200 feet above the present surface of the 
drilled area, may have been the source of the radioactive material. Because ef 
the higher elevation of the Olhie prospect relative to the surrounding country, 
the possibility of mineralization from the White River formation is greatly 
enhanced. 


From previous exploratory drilling and trenching in the area and from the 
character of the mineralization around hole M-15, it is possible that the 
mineralization is confined to relatively small lenticular patches at the sand 
clay contact. Projection of an ore body with a radius of 10 feet from the 
drill hole would be a maximum distance. Mineralization is not confined to 
places where the sand grades laterally to gray clay. It, however, is confined 
to places where carbonaceous silt and organic trash stringers are enclosed in 
the sand or at the base of the sand and top of the underlying clay. Minerali-
zation occurs in the clay where the clay at the sand-clay contact contains 
much sand arid consequently has some porosity. 


Drilling and coring methods 


All core and non-core holes are	 inches in diameter. The first 10 feet were 
not cored because it was iznpossil5Tle to run the core barrel through the hydraulic 
pull-down on the drilling rig. Coring of the unconsolidated sand above the city 
gave no recovery. A Mayhew 3.S core barrel was used and a 2 inch core was 
recovered when possible. Alr core that was recovered by coventional coring 
methods came from the clay below the unconsolidated sand. The method described 
below was used to recover core from the radioactive intervals of previously 
drilled holes. When hole M-lS was drilled and found to be mineralized, a second 
hole M-l5-1 was drilled 3 feet to the east. M-lS--1 was drilled to 10 feet with 
air and finger bit. The outside of the core barrel was removed and run in the 
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hole to 10 feet. By setting the inskle of the core barrel on the bottom of the 
hole arl applying pressure with the hydraulic pull down, the core barrel was 
pushed into the sand and clay from the interval 10 to 12 feet, recovering 1 foot 
of sand.' The next core likewise was taken from 12 to 17 feet, recovering L feet 
of sand and clay. Core number three was taken from 17 to 20 feet, recovering 
3 feet of medium gray clay. The M-l-1 hole was not mineralized, however, and 
M- 1S .- 2 was drilled l feet west of' hole M-1, using the plug coring method 
described above. Hole M-1S-2 was plug cored from 13 to 17 feet, recovering t 


feet. The mineralized sand recovered was sampled and analyzed chemically and 
radiometrically for uranium (see analysis of sample M-lS2Th-l). Hole D-i-2 
was drilled l feet west of D-1S and cored from 3L to )4 feet, recovering 6 feet 
of core. (See analysis of samples D-1S233-38, D-lS238-Ll and D-lS233-381.) 


Coring the clay was slow. Only 3 or feet were cut at a time so the clay core 
could be removed without disassembling the core barrel. If more than three or 
four feet of core were cut, the barrel had to be disassembled'and the core 
removed by pounding on the top of the core with a 2 inch capped lead pipe. 


Mineralization 


Mineralization in the drill holes was confined to the contact of the sand 'and 
clay, the only exception being hole ID-S where anomalous readings were from 67 
to 7t feet. This section is apparently a clay stringer in the sand above the 
clay, but it was not significantly mineralized. In all mineralized holes except 
N-hi., the mineralized section contained water. At the point of contact 'betw:een 
the sand and underlying clay, much organic material is usually found. Black 
carbonaceous silt, lignite coal chips, charcoal-like particles and plant remàin5 
were found in the samples through the contact. No visible mineralization could 
be detected in the samples, and the presence and amount of urano-organic mineral 
are unknown. The mineralization of the clay, as may be observed on the combined 
hithologic and radiômetric logs, occurs when, at the point of contact of the 
sand and underlying clay, the underlying clay would be more sandy. Where the 
underlying clay was not sandy, the radioactive interval extended only into the 
clay as a result of the hole being salted by the drill rods. Chemical analysis 
of both the sand,and clay indicate that both the sand and clay may be mineralized. 


Ore reserves 


Holes D-26, D-19, D-15 and M-15 are designated as significantly mineralized holes. 
There is,at least one radiometric log reading in these holes that has 0.10% eTJ3O8 
or greater. However, the only drill hole which indicates mineralization of ore 
grade and thickness is drill hole D-15. The D-l5 radiometric log indicates an 
ore thickness of 1.75 feet, and would average 0.lLi.% eU 308 (see sample analysis 
D-l5238-Ll). The vanadium content of this sample is not known. 


Hole #	 ' Ore Thickness	 % etJOp 


M-15	 6 inches	 0.10% 
D-19	 6 inches	 0.10% 
D-?6	 '	 ' ' 6 inches	 0.15% 


Because of the thinness and low grade of the ore in holes M- 15, D-19 and D.26, 
ore reserves for these holes is not calculated.
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Criteria for estimating ore reserves: 


Thickness cutoff	 zminimum thickness 1 foot 


Grade cut off: High cut of f, 1 foot or more of 0.10% eU308 


Low cut off, less than 1 foot thick with 0.10% 
or more eU3OR or 1 foot or more of 
less than 0.10% eU308 


With our present knowledge of the characteristics of concentrated mineralization 
in this area, it is not practical to project more than a 10 foot mineralized 
radius around the drill hole. 


Calculated ore reserve for hole D-1S 


Depth to top of ore bed 
Average tenor of the ore 
Ore thickness 
Volume tonnage 
Estimated ore reserve for 


hole. D-1S


35 feet 
0. 1)4% 
1.75 feet 
15 cu. ft./ton 


36 tons of 0.1)4% U308 ore. 


-4/-
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Hole Location 


For this report the color blue is used to indicate holes that have a non-


colTimercial mineralized section. Red indicates a commercially mineralized 


section irrespective of thickness. This color distinction is used on the 


hole location map 


Hole Number Designation 


All holes drilled in the SW. Sec. 17 have the prefix letter "D" (e.g. D-S); 


holes in Sj. Sec. 18 have the prefix letter ."M" (e.g. M..5); all core• holes 


have a last letter "C" designation (e.g. M-6..C). 


Hole Locations and Elevations 


Drill hole locations were placed by Brunton compass and steel tape. Eleva-


tions of the holes were taken with a surveyor's level, All holes that have 


an elevation to the first decimal point were leveled in. The other eleva.. 


tions were taken with an altimeter. A line was run from the ontana highway 


bench mark in the town of Oflie, ontana where the elevation is 


above mean sea level.	 '	 ' 


Plug (Jore Recovery 


Hole #	 Cored Interval	 Feet Recovered	 }2eco' r 


N..l-1	 10-20 feet	 8	 80 


M-1S-2	 13-17 feet	 Ii.	 100 


D-l5-2	 3i41. feet	 6.	 6 


Average of 81,6% recovery
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Sample Number 
(Thes	 samples


Identification and Lithologic Description 
were analyzed chemically) 


D-1S36-38A Sample from hole D U.1S, foot interval 36-38 feet; wet sample, 
mostly med. gray clay w/ fine gray sand and some buff sand. 


D-l3840 Sample from hole D-1, foot interval 38-LEO feet; wet sample, 
med. gray clay w/ some buff sand, 


D-1S36-38 Sample from hole D..]$, foot interval 36-38 feet; wet sample, 
med gray clay w/ some buff sand; footage interval questionable 


• because hole was caving. 


M-114].8.u.20 Sample from hole N-l)4, foot interval 18-20 feet; dry sample, 
buff sand, med. gray clay w/ much blk, caib, particles and dust, 


N-1S2]J..-1S Sample from hole M-1S-2, 1 . feet west of M.1S; foot interval ]J.-l5 feet; plug core sample; sand buff and med. gray sand, 
med. grained. 


D-1S233-38 Sample from hole D-1S-2, lfeet west of fl-iS; sampled interval 
from 3738 	 feet; channel sample of core; sand, buff and med. 
gray sand w/ much gray clay,


D-l5238-hl	 Sample from hole D-l52, l feet west of D-lS; sampled interval from 3838 feet; channel sample of core; med. gray clay, 
1)..lS23338l Sample from hole D-15-2, l feet west of D-lS; sampled interval from 36-38 feet; channel sample of core; sand, buff and med. 


gray sand u/ some med. gray clay. 


Sample Collecting 


A Duclone dust collector was mounted on the drill truck. Hotrever because of 
the dampness of the sand and the balling of the clay, sample collecting with 


this device was not satisfactory,. In place ofthe Duclone dust collector a 
one-foot joint of casing 8 inches in diameter with a four-inch shielded hole 
was used to direct the cuttings away from the top of the hole.	 ery two feet
samples were collected on a shovel placed at the end of the four-inch shielded 


hole. This method of sample collecting proved to be satisfactory and a large 
volume of sample from each two-foot interval was collected. Each two-foot 
sample was checked with a. scintillator (Nodel ill B, Ser, No, 1UTTB8527, 


Precision Radiation Instruments, mc,) and placed either in paper bags or 
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cloth bags, depending on the dampness of the sample. All cores recovered were 


boxed, labeled and stored with the other samples on the Car]. SUper farm, 


mile north of SW, Sec. l7 Because of the water encountered at the base of 


the sand, and up hole contamination of the samples, most of the samples through 


the radioactive intervals did not give anomalous readings; consequently the• 


presence of radioactive material was not often kriown until the hole was logged 


radiometrically with the deep hole probe. This alone was sufficient reasozi to 


drill offset holes to try to obtain samples of the minteralized interval. The 


samples from hole M-]J gave anomalous readings and was analyzed chemically and 


radiometrically. (See sample M-]J.l8-2o.) Al]. other samples from holes indica.. 


ting mineralization were obtained by the plug core method described under the 


heading of Drilling and Coring Methods. Samples D-1S36-.38A, D-l38-.11.O, and 


D-.1536-.38 are of questionable footage interval because of the ]arge amount aC 


water encountered and caving in the hole at the mineralized section. Collecting 


a sample by drilling down to the radioactive interval, circulating out the 


cuttings and then drilling the int?rval, collecting only the radioactive inter-. 


val, was 'attempted. Because of the water encouitered at this interval in all 


mineralized holes except M-l1, a true sample of the interval could not be 


recovered. Samples from the mineralized interval of holes D-26, D-.25, 1)-.21, 


D.-20-.C, D-2l, D-.l9, D-5, D-2, M-.l-.C, M-.2, M-13, N-18-C, 14-29-C and M-22 do 


not indicate significant mineralization
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COLLAR ELEVftIONS SECTION 18 


32U.0 N-.27 


N2 3220 N28 


N.-3. 322? M.29-C 


3231.5 M30 


320b.6 


M_6C 3203.I 


3202 


i-8 .32I2 


3258 


•	 N..1O 3258	 • 


N..IL..0 3211.9 


M.-12 320]. 


M43 •	 32143	 • 


N. 114. 320b.3 


33.99 


M..16 318b 


N17 3209 


14.18..0 3200.1 


•	 318b.7 


M-20 3206.1 


4..21 3230 


M..22. 3258 


3115.8 


3187.8	 • 


M..25 31143.3 


M...26 3206,14


3186.6 


3190.li. 


321L. 7 


3192 


- I-
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D-1 


1D..3 


D...8...0 


D-.1O 


D-U 


D-13 


D.11 


D-16 


D..17 


D-18C 


11-19 


D..20-C 


D-21 


D..22 


11-23 


D-21. 


D..126


I.. 
COLLAR ELEVATIONS SECTION 17 


322 


3216.8 


32h0.3 


3263 


322 


3227,b 


3217 


3209.7 


32008 


3200.9 


3216 


3231 


3209 


32OL.2 


3196.6 


3192.0 


3181.lj. 


3179.9 


3186.b 


31977 


3201 


319S 


3188.S 


3186.5 


3178.9 


3172.9


-.9-.







S. 
HOLE COLLARED COMPLETED TOTAL DEPTh TOTAL CORE , RECOVERY 


FT. RECOVERED IN FT. 


D..18.-C 8/1 .8/2 50* 11.83 29.6 
D20C 8/2	 . 8/3 80 11.75 .	 114.7 
D..6-C /13 8/ih 65 ..	 5,00 8.33 


D-.8-C .8/13 8/13 56. .5 6.25 


M-1..0 8/!j. 8/b	 . 3O 6.12 20.1.	 •. 
M-.6-C 8/b. 8/6 71: 37.25 52.S 


M-18-.0 8/6 8/8 91	 . 149.08 53.8 
N-li-C 8/8 8/9 72 145.08 62.5 


M-. 214-C 8/10 8/11 .	 91	 .	 . . 29.08 35.90 
M-29-C 8/13 .	 8/13 52 i14.58	 .. 28.03 


feet
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DATE HOLE FEET DRILLED 


8/1 D-18.-C 0-20 


8/2 D-.18-C 20.50 
D-.20-C 0-50 


8/3 D-20.-C 50-80 


8/14. N-I-C 0-30 
M-6...0 0-.26-


8/6 N..6-C 26-7i 
N...18...0 Q-27 


8/7 M.-18-C 27-70 


8/8 M-18-c 70-91 
M-UC 0-37 


8/9 N-li-C 37..7 2 


8/10 M-2b-C 0-21 


8/U M-2h-C 21-91 


8/13 M-29-C 0-52 
D-8-C 0-56 
0-6-C 0-ho 


/]1i. D-6-c L.o-65 
11-25 0-38 
11-26 0-30 
fl-2h 0-ho 
D-23 0-So 


8/15 D-22 O-Liii 
11-21 0-50 
D-19 0-50 
D-15 0.-So 
:-io o-6o 


8/16 D-ih o-6o 
11-13 0-514. 
D-16 0-ho 
D.-7 0-50 
D-1 O.-7L 
11-2 o-óo 


0-90 


8/i D-17 0-30


DAILY FOOTAGE TOTAL HOURS. 


20 10 


8o 10 


30 10 


• 10 


7i- 10 


14.3 9 


57 10 


35 1O 


21. 


70 7.. 


114.8	 . 10 


158	 10 


25b	 10 


b28
	


10 


30


0 


••.•	 'Is 
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JJATE	 HOLE	 FEET DRILLED	 DAILY TOTAL	 HOUR 
FOOTAGE 


8/20 D 110 
• 100 


D.M12 7t 
D-fl 140 320 


8/21 DU •	 30 
D9 SO 


50 
30 
30 190 


8/22 M-30 20 
Li.O 


}'I..27 1414 
M.19 28 
N-26 514.	 .. •186 


8/23 N-25 ho 
M-23 ho	 • 


• M-.22 .	 62	 • 
M-21 60	 • •	 • 


•	 •
214]. 


8/214 M.17 ho	 •
: 


N-13 •6o 
So 


M-114	 • 30 
• N-.16 .	 214 


!4-12 314	 . 
H-b •	 8o •	 358 


8/25 .. !-0 •°	 •. 
N-9 80 
M-8 8o • 


28	 . 258


15 Leet


10 


10 


bob. 


11 


12	 •.. 







.1	 •. 
TOTAL DEPTH OF HOLES SW SEC. 17 


D..1 Th'; 


D..2 6o' 


31-3 90' 


no' 


10O' 


Da.6-C 65' 


D..7 .	 .	 50' 


D.-8-C .	 6'	 .	 ., 


D-9 So' 


11-10 6o' 


D-U 70.' 


D-12 70.' 


0.43 5)4' 


D-1)4 60' 


11.15 So' 


D-.16 )4O' 


D..17 30' 


D-18..c So' 


D-19 So' 


31.20-C 8o' 


D-21 So'	 ...	 . 


31.22 )4Li' 


r1-23 50' 


11-2)4 )4o' 


11-25 38'	 S 


D-26 30	 S







••	 I. 
TOTAL DEPTH OF HOLES IN S 	 SEC. 18. 


N.1..0 30' M.28	 140' 


fl-2 50' 14.29.-C	 52' 


M..3 140' M-30	 20' 


50' 


30' 


71' 


N.-? 28' : 


M-8 .	 80' 


14.9 Oo' 


150' 


14.11.0 72' 


N-i? 3 


14-13 60' 


30' 


N-iS 30' 


14-16 214' 


IA..17 140' 


91' 


28' 


14.20 39' 


14-21 60' 


I.-22 62' 


11-23 140' 


1 1-214-C 91' 


14-25 140' 


14-26 514' 


14-27 1414'


-/4'-
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HOLE M..l-C	 Sec. 18 


T. D. 30' 


CORE // FEET LITHOLOGY 


0-10 Sand, buff w/ some fine gray sand and light 
gray clay.: 


Core 1 10-l2 Sind, buff w/ sorie gray fine sand. 
rec. 


Core 2 Sand, buff, med. gr2aned. 
rec. 3" 


Core 3 ]1j.16 Sand, buff, med. grained. 
rec. 3" 


Core L. i6-i8 Sand, buif, few chunks of gray fine sand WI 
rec.	 ' iron staining, few bik, carb. particles. 


Core 18-19 as above, 
rec. 


Core 6. 19-20 Sand	 gray clay, some iron staining and few bik. 
rec. 6" carb. particles. 


Core 7 2O-2O- Sandy gray clay w/ little buff fine sand. 
• rec.	 " •• 


Core 8 2O-i23 Clay, dark gray, waxy. 
• rec. 6" 


Core 9 23-2I Clay, dark gray, much blk. carb, particles waxy. 
rec, 12" •	 S 


Core 10 21.'2 Clay, dark gray many bik. carb. particles. 
rec. 12" 


Core U 226 Clay as 'above. 
rec. 12" 


Core 12 26-30 T.D. Clay, med. gray. 
• rec.	 2Lj." 


____________________ 5'







.1 S. 
HOLE # M-2 Soc. 18 


T,	 ID,. S0 ' 


FEET LITHOLOGY 


2-14 Sand, gray buff fine 
14-6 As above 
6-8 As above	 ' 
8-b Sand buff fine 
10-12 As above 
12-114 Sand, tan to light gray 


Sand, buff med. grained' 
16-18 As above	 ,. 
18-20 Sand, buff w/ sOme light gray sand, fine 
20-22	 ' Sand, buff med. grained 
22-214 As above 
21..-26 Sand, light gray 
26-28 Sand, light gray t med. gray WI little light 


• gray clay	 ' 
28-30 Sand, light gray to med. gray w/ some light' gray 


iron stained•clay	 '. 
30-32 As above	 '	 , 
32-314	 ' Sand, light gray	 ' 
314..36 Sand, buff med. grained w/ some med. gray clay 
36-38 As	 above	 •,	 •	 0,	


= 


38-140 As above (wet) 
140-142 Sand, buff to, light' gray w/ bik.. oath, particles 


0 and lignite	 •;	 0	 ' 	
0 	


' 


Sand, buff to iigiit ' gray '	 0 	 , 	


0 	 , 	 0 


1414-146	 0 Clay, ned, gray	 •..	 0 	 , 	 , 	


"0 


146-148	 0


• 


As above	 ' 	 • 	 0• 	 •


• 	 ' ' 


148-so T. ID.


0
0 	 ' 	 , 


As	 'above	 ' 	 ' 	


0 	 , 	
0 	 ,, 	


" 0
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HOLE # M..3 Sec. 18 


T,	 ID.	 Li.01 


FEET LITHOLOGI 


2. li Sand, buff fine 
14-6 Asabove 
68 As above 
8-10 As above 
10-12 As above 
12-114 Asabove 
11416 As above 
16-18 As above 
18-20 As above 
20-22 As above (wet) 
22-21.i. As above 
214-26 As above. 
26-28 Sand, buff fine WI bik. carb	 material and lignite 
28-30 Clay med gray to tan gray 
30-3? Clay, med. gray to tan gray, bik. carb. stairiiiig 
32-314 Clay, blue gray 
3b36 As above 
36-38 As above 
38-hO T. D. As above


-/7-
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HOLE M-1	 sc. 18 


T. D. 'SO' 


FEET	 LITHOLOGY 


2-1i	 Sand, gray fine and surface 'soil 
Sand, buff fine WI some light gray clay and fine 
light gray sand 


6-8	 As above 
8-10	 Sand, buff some fine gray sand 
lO.-l2	 Sand, buff some fine light gray clay 
12 .-iLL	 As above 


Clay, light 'gray w/ buff sand and 'some light gray 
sand, fine 


16-18	 Sand, buff fine 
18-.20	 Sand, buf 'fine w/ some light gray clay and 'light 


gray.fine sand 
20-22	 Clay, light gray w/ some fine light gray clay 
22-2Li.	 As above 
2LL-26	 As above 
26-28	 As above	 . . .	 . . 
28-30	 ,	 As above	 , 
30-32	 Clay med.gray.some light Line gray sand 
32-3LL	 Clay, nied gray w/ little fine gray sand 
3b-36	 Clay, med. to dark gray 
36-38	 As above 
38..LL0	 ,	 As above ' 
ILO-LL2	 . ,	 Clay, med. gray	 ' 


Asabove	 . 
As above 
As above 


LL8-So T.D.	 As above	 '	 . 


-/1-







o. 


HOLE#N-5 


T.D.30' 


FEET 


2-Li. 
14-6 
6-.8 


8.40 
10-12 


12-]J4 


16-18 
l8..2o 


20-22 
22...214 
214-26 
26-28 
28-30 T.D.


Sec. 18 


LITHOLOGY 


Clay, light gray, fine gray sand and surface soil 
Clay light gray some iron staining 
Clay, med. gray WI some buff sand; some iron 
staining 
Clay as above, some buff sand 
Sand, buff fine WI little light gray clay and 
light gray fine sand 
Clay, med. gray, few blk. carb. particles 
Clay, med. gray, some iron staining 
Clay med. gray 
Clay med. gray w/ bik. carb. particles and chunks 
of lignite 
Clay, nied, gray 
As above. 
As above 
As above 
As above	 S







••	 S. 
HOLE	 ii-6..c :''	 Sec.	 18 


T.D. 71' 


CORE # FKET 'LITHOLOGY	 ' 
• 24 Sand, buff fine WI some light gray clay 


'Asabove	 '• 
As	 above. , 	 •,	 .• 


8-10 Clay, med. gray 
Core 1 10.-il No recovery 


norec. ••	 •. 


Core 2 11-12 Clay, med. gray W/ much rust	 taining; some powdered 
rec. 6" lime and a chunk of white lithographic limestone 


Core 3 12-13 Clay, med. gray WI much iron staining, streaked 
rec. 8" w/ powdered white lime .dust, 


Core b 13-15 Clay, med. gray w/ spots and streaks of fine 
rec 1 12" gray sand; few lignitic plant parts 


Core 5 iS-'l8 Clay med. gray to blk in most part very carbonaceous 
rec. 6" 


Core 6 18..2O Clay as above	 ,,	 •. 
rec.6" ''	 '-	 •	 ' 


Core 7 2O-22 Clay, med. gray; streaked. WI jarosite; many gypsum 
rec. 18" flakes; clay grades to dark gray	 . 


Core 8 22-2I Clay, inec. to d.rk gray, few patches of fine gray 
rec, 1' sand; few brown, to bik. carb. particles (lignitic) 


some . carb. 'silt	 .	 '	 . 


Core 9 214.26* Sandy, med. gray clay u/ some tan clay 
rec, 12" ,	 .	 .	 .. 


Core 10 26*_281 . Top 12" sand, fine tan 
rec. 1" Bottom 6" clay, light gray W/ some fine tan sand .. 


'in. patches	 ..	 .	 '	 .	 . 


Core 11. 283Q.-3/h Top 11" 'clay med. gray w/ fine gray sand patches 
réc • 18" few blic, lignitic plant parts w/ some' iron staining 


Bottom 7" clay, med. gray w/ some bik. carb. silt' 
and lignitic plant parts	 .•. '.	 •	 ,	 .	 •	 . 


Core 12 30-3/!1.33-3/J4	 Top 10" clay, med. gray w/ few blk. ligniti'c plant parts.. 
rec. 18'! Bottom 8" sand, tan fine grained, very light iron, 


staining in parts ,	 .	 • 


Core 13 333/1l..36* Top 2" sand, 'fine med. gray horizontal bedded by 
rec. 21" iron staining	 .	 '	 .•	 .• 


Bottom 19" clay, med. gray to dark gray; some iron 
staining in fractures 


Core ]1 36383/l Clay, dark blue gray to blk. some gypsum powder 
rec.	 21,."	 , at top waxy	 .	 '	 '	 •







HOLE # M-.6..0 (Cont.) 


CORE .// •FEET	 LITHOLO(E( 


Core 1. 38..3/L-bO	 Clay dark blue gray to blk. very waçy 
rec. 12" 


Core 16 Coal, very light weight, crushed easily to a bik. 
powder charcoal like; alternation between the 
coal and clay, dark blue gray 


Core 17 As above 
rec. 12" 


Core 18 L6..L7	 Clay, dark gray WI streaks of bik. lignitic 
rec. 12"	 silt; light I gray fine sand at very end of core 


Core 19 !t7-50..3/l	 Sand, light gray WI some med. gray clay, thin 
rec. 6"	 streaks 


Core 20 S03/1-51..3/L	 As above 
rec. 7" 


Core 21 1-3/)3-SI1.-3/L1. Sandy clay, very fine sand, light blue gray 
rec. 30" 


Core 22 -3/L..S6-.3/b	 As above 
rec, 21" 


Core 23 S63/h.9.-3/).i.	 As above 
rec. 30" 


Core 2L. S9-3/1..60..3/l	 As above 
rec. 12" 


Core 2S 60-3/!i-63'..3/L	 As above 
30" rec. 


Core 26 63..3/I66..3/L,	 As above 
rec. 33fl 


Core 27 66..3/70-3/1	 As above 
rec. 36"	 T.D.


6	 I 


-4/-







.•. 


HOLE # 14-7 
T. D. 28' 


2-14 
14-6 
6-8 
8-10 
10-12 


12-114 


]J4-l6 


16-18 
18-20 
20-22 
2 2-214 
214-26 
26-28 T. B.


Sec. 18 


LITHOLOGY 


Clay, tan to light. gray and surface soil 
As above 
• As above w/ some lime dust 
As above 


• Clay, med. gray some bik. carb. particles 
little iron staining 
Clay, med. gray WI little buff sand 
some iron staining 
Sand gray light fine, white lime dust; chips of 
very dark iron stained cir 
Clay, med. gray WI some fine gray sand 
Sand, gray buff w/ some light gray clay 
Clay, med. gray few blk. carb. particles 
Clay, med. gray few blk. carb. particles 


• Clay, med. gray,and dark gray 
Clay, med. gray







.• 


Sec, 18 


LITHOLOGY 


Surface,soil 
Sand, tan to gray. 
Sand, buff med. 'grained 
As above 
As above 
As above 
As above 
As above 


•	 As above 
•	 Asabove 


As above 
As above 
As above 
As above 
As above 
As above 
As above 
As above 
As above 
As above 
As above 
As above 
Clay, med. gray w/few bik. carb. particles 
Clay, med. .gray w/ some blue gray clay 
Asabove 
Clay, blue gray 
As above 
As above 
Clay, med. gray w/ sOme bik. carb. particles 
As above 
Clay, med. gray, w/ some bik • crb. partides 
As above 
Clay, med. gray-	 some blue gray clay 
As above 
As above 
Clay, med. gray 
As above 
Asabove	 • 
As above


HOLE # M.-8 
T. D. 80' 


FEET 


2-14 
14-6 
6-8. 
8-10 
10-12 
12-114 
114-16 
16-18 
18-20 
20-22 
22-21g. 
2)4-26 
26-28 
28-30 
30-32 
32-3)4 
3)436 
36-38 
38)40 
140-142 
142-14)4 
14)4-146 
146-148 


S8-6o 
60-62 
62-6)4 
6)4-66 
66-.68 
68-70 
70-72 
72-71i. 
7)4-76 
76-78 
78-80 T.D.







.•


HOLE # N-9 Sec. 18 
T, D. 80'


LITHOLOGY 


2-b Clay, tan to light gray 
1-6 As above 
6-8 As above 
8-10 Clay, tan 
10-12 As above 
12-hi. As above 
i1i6 As above 
16-18- As above 
18-20 As above 
20-22 Sand, buff, med. grained 
22-21i. As above 
2l-26 As above 
26-28 As above 
28-30 As above 
30-32 As above 
32 .-3b As above 
31j-36 As above 
36-38 As above 
38-ho As above 
bO-Li.2 As above 
b2-111


. 
Clay, med. gray to light gray, much buff sand 


• As above 
Sand, buff w/ some gray clay 
As above 


• Clay, med. gray 
52-Sb .	 Clay, dark gray to blk. bik. carb. particles 


As above 
56-58	 •. . Clay, blue gray 
58-6o As above.	 •. 
60-62 Clay, med. gray w/ some iron staining 
62-6b Clay, light med. gray w/ some iron staining and 


few blk. carb. particles 
6b-66 As above 
66-68 Clay, med. gray 
68-70 .	 Clay, blue gray 
70-72 Clay, as above	 • 
72-7b .	 As above	 • 
7b-76 . As above 
76-78 •	 Clay, med. gray. 
78-80 T.D. clay, med. gray


-.2.4/-







•	
HOLE	 , M-lO Sec. 18 
T, 1). iSO' This hole was drilled tdth water 


FEET LITHOLOGY 


0-2 Shale, rust tan ealcareous, w/ some iron stdned 
med. gray clay 


2-L. Clay, med. gray 
As above 


6.-8 As above 
8-10 As above 
10-l2 .: Sand, buff, med. grained w/ some med. gray c1ar 
12-lh Sand, buff, med. grained 


As above 
i6..13 As above	 .. 
18-2Q	 . As	 bove 
20-22 As above 
22-21i. As above 
214-26 As above 
26-28 As above 
.28-30 As above 
3032 As above 
32-314 As above 
314-36 .	 Asabove 
36-38 .	 As above, w/ some, med. gray clay and fine gray sand 
38-140 .	 As above 
140-142 Sand, gray buff wj some fine gray sand and ned, 


gray clay .	 .; 
As above	 .	 . 


1414-146 .	 Clay med. gray . w/ some fine med. gray sand 
Clay, med. gray	 . 


•	 As above 
50-52 £s above 


As above 
514-56 ..•	 Clay, med. gray w/ some blue gray clay 
56-58 As above	 . 
58-60	 .


. 
As above 


60-6? As above w/ fewbik. carb. rarticles 
62-614 .	 As above 
614-66 As above 
66-68 Clay, med. gray	 / few b1k	 carb. particles and 


some blue gray clay 
68-70	 . . As above 
70-72 .	 As above 
72-7I. •	 As above 
flfr76 A	 above 
76-78 As above 
78-80 .	 As above	 .	 .. 
80-82	 .


•
Clay, med. gray w/ some bik. carb, particles 


82-8Li. .	 As above 
814-86 •	 As above 
86.88 As above	 . 
88-90 •	 •	 As above w/ some blue gray clay 


•	 90-92	 . •	 .	 As above	 • 
92-914 . 
914-96


.	 Clay, med. gray to dark gray 
. As •.	 above	 . 


-







. 


IIOiE	 -10	 Cont. 


FEET
:


':LITHOLOGY 


96-98.	 '. Clay, med. grayto dark gray 
.98-100 Clay ned, gray' 
100-102 As above 
102-l0t


,
Clays med.. gray to dark, gray u/ bik. carb, particles 


101j..ao6 As above 
1o64o8	 , As above ', 
108-no	 • . Clay, med. gray to dark gray t/ blk. carb. particles 
110-112 As above 


•	 .	 .	 ll2-U1	 . Clay, med. gray W/ some blue. gray clay 
• nI-u6 As above .	 . 
116-118 ,	 As' above 
118-120	 .	 . Clar,' med. gray to dark gray t•r/ sons bik. carh. 


•	 '	 '	 .	 . '	 particles ' 
120-122	 .	 . As above. •. 


•	 122.'12)j,	 ' .'	 As.above .	 .	 . 
'121j . ]26 	 .	 '	 . '	 As above


' 
'	 •'	 ' ' 


126-128 .,	 As above .	 .	 ' 
128-130 Clay, med. gray WI some blue gray clay 
130-132	 .	 ' As above. . 


•	 132-1314	 '	 ' '	 As above .	 .	 . 
1314-. 136	 ,	 . Clay, med..


,
gray 


136-138	 . Clay, med. . 'gray w/ chunks of lignite coal 
138-1)40	 . Clay, med. grayw/ some blue gray clay 
]0-l)42 As above •..	 , 


• As above .	 •	 •	 • 
A	 hrma '	 .







•• 


HOLE # N-fl-C Sec. 18 
T.	 D.	 72.' ., 


CORE # FEET LITHOLOGY 


•	 2-b	 . Clay, light gray 
Asabcre	 . 


68 Sand, buff, fine 
8-lb As above 


Core 1 1O-l3 No recovery . 
No rec, 


Core 2 l3-.l Clay, med. tan, iron stained throughout 
rec. 6" :	 .	 .	 . 


Core 3 ].-l7i Clay, med. tan; much iron staining on fractures 
rec. 2" fe	 flakes of gypsum 


Core 1 ].73-19 Clay, med. tan w/ sonie light gray clay in narrow 
rec. 21" bands, iron staining on fractures 


Core 5 l9-2l- Clay, med. tan, w/ some gray clays many bik. 
rec	 12" carb. plant parts 


Core 6 2].-22 Clay, med. gray; some fine gray sand in streaks 
rec. 5ft and patches	 .. 


•	 Core 7 223..2b- Clay as above; 6" interval of lignite, charcoal 
•	 rec. i6" like	 .	 . 


Core 8 2l-27 Clay, med. .gry; some bro•in carb. particles 
rec. 8" 


Core 9 27..3l Clay, med. gray w/ some fine gray send grading 
• rec. 3" and alternating 


Core 10 3)2..33 Clay as above	 . 
rec, 36" 


Core 11. 3*.36 Clay as above 
rec. 33" .	 .	 • 


Core 12 36..39 Sand, fine, blue gray w/ few blk. lignitic 
rec, 36" rtic1es	 •	 . 


Core 13 3941	 • . Sand as above 
reo.12" 


Core 1)4 )4*.)43.1 Sand as above	 •	 • 
•rec,	 2"	 • •	 •,	 • 


Core 15 • • Sand as above	 •	 •	 S 


• rec.	 12"	 •.


S







S. 
N-il-C	 Cont.


CORE # I"EET LITHOLOGY 


Core 16 Sand as above 
rec..9" - 


Core 17 Ii5*-l4.7 Sand, fine, blue gray; Bottom 2" grades to clay 
reó. 1" med. gray 


Core 18 7?-Ii91 Clay, med. gray w/ few blk. carb. particles 
rec. l" 


Core 19 lI.9.Sl1 Clay, as 'above 
rec. 2" •-' 


Core 20 Si_S3i Clay, med. gray WI fine gray sand, grading and 
rec. 2" alternating 


Core 21 S3-%- Clay and sand as above 
rec. 12" 


Core 22 S.-S8 Clay and sand as above WI few bik. carb. particles 
rec, 1" 


Core 23 S8-6i Clay as above 
rec. 1" 


Core 2t. 6i..6S1 Top 30" clay, med. gray w/ fine gray sand grading 
rec. arid alternating 


• Middle !) lignite, charcoal like w/ dark gray to 
bik, clay, war	 •; 


• Bottom lL1." clay, dark 'gray to bik. grading to • med. gray clay Wi fine med. gray sand 


Core 2S '. 6S-68I Clay, dark gray, grading and, alternating w/ fine 
rec. 36" gray sand 


Core 26 68-71 Clay as above 
rec.	 2I." • •	 • 


Core 27 7l_72i. T.D. Clay as above	 • 
rec. 2" -


-at-







S.	 ..	 ....	 •. 


HOLE # Ii.-12 Sec. 18 


FEET LITHOLOGY 


2-li. Clay, tan gray tobik. 
•	 As above w/ some blk. carb . particles 


6.8 Clay, tan and med.. gray , u/ iron staining 
8-10 .Clar, med. gray 
10-12 As above 
12-1li As above, some izon staining 
ih-i6 As above (wet) 
i6...i8	 S


Clay, med. gray some bik. carb • dust and little 
]1'Ofl Staifliflg on clay 


18-20 Clay, med. gray	 . 
20-22	 . Clay, iiied, gray w/ white lime dtst 
22-2l Clay, med. gray to tan gray 
21i-26	 . Clay, med. gray little fine gray sand. 
26-28 Clay, med. gray to tan gray; some fine gray sand 
28-30	 • Clay, med. gray w/ some blue gray clay 
O-32	 . Clay blue gray 


323lj. T.D. As above	 •







a.o . 


H0Li # N-13 Sec. 18 
T.D.60' 


FEET LITHOLOGY 


2-14. Sand, buff fine w/ fe'r chips of line cemented 
fine tan sand 
Sand, buff fine w/ few iron concretion chips and 
light gray clay 


6-8 Sand, buff Line w/ few chips of lime cemented 
fine tan sand 


8io Sand, buff fine 
10.12 As above 


As above w/, some fine gray sand 
Sand, buff fine 


16-..18 Sand, buff Line.. w/ some light gray clay 
.18...20 Sand, buff fine 
20-22 Sand, buff fine w/ some light gray clay 
22.-21i As above 
2l.s-26 Sand, buff fine w/ some light gray clay 
26-28 Sand, buff med. grained 
28i-30 As above 


•	 30-32 As abOve W/ some light gray clay 
32-. 3h Sand, dark 'buff med. grained 
31-36	 .. As above 
36-38 As above	 •: 


•	 38..14.0 As above 
As above 
Asabove 


•	 1414-14.6
• 


As above 
Sand, buff med. grained w/ some light gray to tan 


• clay some iron staining 
•	 As above 


Clay med. gray toblk. w/ few blk. carb. particles 
and chips of lignite coal 


- Clay med. gray to bik. 
•	 516 Clay, blue gray and nied, gray; few blk, carb • particles 


H	 S6-S8.	 ' As above	 . 
S8-60 TD.


. 
As above.	 '.	 . 


-







. 


HOLE # M..11 Sec • 18 
T.D.30' 


FEET	 : S 	 LITHOLOGY 


2-14. Sand, buff. Line	 S 


L6 Asabove	 S 


6-8 As above 
8-10 As above 
10-12 Sand. Line tan to gray 
12-114 Sand, dark buff fine 


As above 
16-18 Sand, buff med. grained little tan to light gray 


clay w/ scune Line gray sand (wet) 
18-20	 5 Sand, buff med. grained some med. gray clay w/ iron 


stairiing.andblk. carb. particles 
20-22 Clay, blue gray 
22-2b As above5	 5. 


21F-26 As above. 
26-28 Ag above 
28-30 T,D. As above







.	 •'.I 
HOLE #	 I-.l Sec. 18 
T. D. 30' 


FEET LITHOLOGY 


2.-li Clay, light gray and surface soil 
1.6 Clay, iron stained w/ buff sand (very damp) 
68 Sand, buff acme gray clay (mach water) 
8...io AsabOve 
10-12 Sand, buff some gray clay 


As above 
1t].6 As above w/ 'some bik. carb • material (very damp) 
i6..i8 ., Clay, dark gray to bik. much blk. carb. particles 
l8..2O Clay, as above 
20-22 Clay, med. gray 
22-.21. As above , 
21i-26 As above 
26-28.	 ' As above 
28..3O T I D. As above :







HOLE #	 l6 Sec. 18 
T. D, 2) 


FEET LITHOLOGY 


2-li. Clay, med. gray to dark gray 
S As above 


68 Clay, med1 gray to light gray 
8-10 Clay, ned, gray to light gi'ay w/ some iron stain 


and fine gray sand 
10-12 As above 
12-]li. Sand, fine clay light gray 
1li.-16 As above 
16-18 As above 
18-20 As above 
20-22 Clay, ned. gray	 some blue gray clay	 S 


22-21j.	 T,D, Clay, blue gray







.	 •. 


HOLE	 M17 .	 .,	 Sec.	 18 
T.D.l.O' 


FEET LITHOLOGY 


2-li. Sand, buff fine	 '. 
•	 Asabove	 . 


6-'8 	 . Jksabôve 
8-10	 . ,,. As above'	 . 
.10.12	 " •.• Clay, med. grr little buff sand and fine gray 


sand 
12-lh Clay, ddrk gray 


As above	 ' 
16..l8	 .	 . Clay as above w/ some bik. carb. trash 
18-20	 ' Clay, med. gray; little buff sand 
.20-22	 :	 • ",	 Clay med. gray	 ..	 .	 ' 
22-21j.	 .• As above	 •	 ' •	 • 
21i.-26


. 
As above 


26-28	 . • As	 above	 .	 ,.	 . .	 .	 "	 . • 
26-30 As above 
30-32	 .	 . •	 Clay, med. gray-, some blue gray clay 
32-31j. Clay, blue gray 
31j.-36	 .	 ' .	 -	 Asabove	 •,•,..	 -..	 .••	 .•' 
36-38	 '	 • 1	 above	 '	 ,	 . 
38..li.0 TD. •	 As	 above	 •,	 •	 ,	 .••







0• p.. 


HOLE i-i8-c Sec. 18 
T.D. 91' 


CORE FEET LITHOLOGY 


2-Li. Sand, buff fine grained 
As above •	 6-.8 Clay, med. gray 


8-b Clay, med. gray to blk.; blk. dust coating on 
clay balls; some gypsum white powder 


Core 1 10-13 Clay, med. gray; some iron staining throughout 
rec. 6" 


Core 2 13.-iS Limestone, white to light tan (bottom 6") 
rec. 18" Top 11 sand,' med. gray fine 


Core 3 15-18 Top 6" limestone as above; 
rec.	 214.' Bottom 18" sand med. gray fine; streaked with 


iron color throughout 


Core 14 18-19-.3/14 Sand as aboiz 
rec. 12" 


Core 19-3/14-214-3/14 Sand, med. gray'fine W/ some med. gray clay; 
• rec. 36" streaks of earb. silt; leaf impressions on some 


of the fractures 


Core '6 21i-3/b-27-3/14 Sand, med. tan fine w/ blk. carb. silt streaks 
rec. 214" iron staining throughout 


Core 7 27-3/143O Sand, med. tan; many blk. lignitic plant. parts 
rec. 12" 


Core 8 30-30-3/14 Sand,, med. tan; few bik. carb, particles; iron 
rec. 9" staining throughout 


Core 9 3O3/b.32..3/ii. Sand, blue gray, fine; some iron staining on 
rec. 10" partings 


Core 10 32-3/14-314-3/14 Sand, as above'; center 6" cemented WI lime 
rec. 18" 


Core 1]. 314-3/b-37-3/14 Sand, blue gray, fine 
rec. 30" 


Core 12 373/)4-39-3/14 Sand as above 
.rec. 30" 


Core 13 39-3/14442* Sand as above' 
rec. 30" 


Core ]J4 142*0.1414* Sand, blue gray, many blk. lignitic plant parts 
rec, 


•	 Core 15 114-li7*	 , Sand as above 
rec. 36"	 • -







.


	 S.. 
HOLE #.M.-18-C Cont. 


CORE #	 FEET 


Core 16. 


Core 17
rec. 12" 


Core 18	 5)58 
rec. 12" 


Core 19
rec, 18"


LITHOLOGY 


Sand, med. grained, blue gray u/ streaks of 
bik. carb. silt and hik. lignitic plant parts 


Sand as above 


Clay, blue gray w/ some fine med. gray sand 
a chunk of hard cathareous tan shale 


Top 6" as.above 
Bottom 12" sand, blue gray, Line w/ bik. carb, 
silt and blk 0 lignitic particles 


Core 20 6O-3/I6l* Sand, blue gray, med. grained w/ blk. carb. silt 
rec, 30" and blk. carb, particles 


Core 21 6h*68* Sand, med. gray fine w/ blk, carb, particles 
rec, 21" throughout 


Core 22 68.7O-3/l. Clay, med. gray;• grading and alternating with 
rec, 36" fine med. gray sand 


Core 23 7O...3/i-73.-3/1 Clay, med. gray 
rec 0 36" .	 . 


Core 21, 73'.3/J4.-7t.u.3/b Iignite coal, w/ much bik. clay; coal poorly 
rec • 12" developed charcoal like 


Core 2 Th-3/tj-77-3/Li. Drilling N/ water no recovery; mud bik. and 
no recovery, dark blue gray 


Core 26 77.-.3/h-8O-3/I. Clay, ned, gray 
rec, 12" - 


Core 27 80-3/1i..83-3/t Clay, med. gray, grading and alternating w/ 
rec. 2ii" fine med. gray sand 


Core 28 '83-3/L-85-3/!i Clay arid sand as above 
red. 2Li" .	 .	 . 


Core 2 . 85.i-3489..3/!. Clay and sand ae.above 
rec, 36" Bottom 12 coal, lignite charcoal like 


Core 30 89...3/19O..3/ji' No recovery (probably clay and sand as above) 
rec. none T.D.


-3' 







.	 •. 


HOLE # 14-19 Sec. 18 
T.D. 28' 


FEET LITHOLOGY 


• 2-Li. Clay, light gray, and surface soil 


Clay, med. gray, some iron dust coatings on 
clay balls 


6-8 Clay, med. gray, some iron staining 


8-ia Clay as above 


10-12 Clay, med. gray 


12-lh Clay, med. gray w/ few limestone chunks 


:1)4-16 Clay med. gray some iron staining 


16-18 Sandy med. gray clay, some fine gray to tan sand. 


18-20 •	 As above	 .• 


2O-22	 • As above 


22-2!i. Clay, med. gray 


21...26 As aoove 


26-28 T.D. •	 As above







.' 


HOLE # M-20 Sec. i8 
T.D. 39' 


FEET LITHOLOGY 


2-1k Clay, tan 
14 -6 As above 
68 Clay, tan some iron staining 
8-10 As above 
10.12 Clay, as abovew/ some bik. carb. particles 
l2-]1 As above 


As above 
16-18 As above 
18-20 As above 
20-22 Clay, tan sandy 
22-214 Sand, tan, some . tanclay fewbik, carb. particles 
214-26 As above 
26-28 Clay, tan, some iron staining 
28-30 Clay, dark gray 
30-32 As above 
32-314. As above 
3!i.-36 As above 
36-38 As above w/ some blue gray fine sand 
39 T.D. As above very limey







••	 S. 
HOLE # N..21 :	 Sec • 18 
T.D. 60' 


FEET LITHOLOGY 


24. Clay, tan sandy 
As above 


•	 6-8 Sand, buff fine some light gray clay 
•	 8.10 Clay, light gray 


1O..12 Clay, ned, gray WI some fine buff sand 
12..l1	 0 As above . 
ih-i6 As above 
i6i8	 ' Clay, ned, graywj some fine buff sand 
18-20 Sand, tan fine WI some iron stained gray clay 
20-.22 Sand, tan fine 
22-21. Clay, gray w/ some fine buff sand 
214..26 .'	 Clay, dark gray Wi some fine buff sand 
26.28 : Clay, dark gray, few blk. carb, partiôles 
28-30 As above 


•	 30-32 Clay, darkgray	 ': 
•	 32-3h.	 . As above	 . 


3l.i '36	 . As	 above..,.	 .	 0 


36_380 As above w/ some lignite 
36-IiO	 .. Clay, dark gray 


Clay, dark gray liitle iron stairu.ng 
H	 lj2-W As above 


•	 14t46 As above	 • 
•


,
As above 


0


0 	


• •'	 As above 
•S0-S2 • As above 
S2-SLi.	 • As above	 •...	 • 


As above : 
68	 ' Clay, darl( gray to b1k	 0 


• 	 8-6o T.D.	 • • Clay, dark gray.







.. ...	 ;,.	 . 


HOLE M-22 
T.D. 62' 


FEET 


2-Li 


6-8 
8-b. 
10-12 
12-lh 
i14..16 
i6-i8 
18-20 
20-22 
22-2Li. 
214-26 
26-28 
28-30 
30-32 
32-31i. 
314-36 
3638 
38-140 
IO-142 
142-1414 


148-SO 


52-514 


514-56 
56-58 
58-60 
60-62 T.D.


Sec.18 


LITHOLOGY 


Sand, tan fine 
As above 
Sand, buff fine 
As above 
As above 
Sand, buff, some light gray, clay 
As above 
Sand, buff..fine 
As above 
As above ' 
Sand, buff . fine some light gray clay 
Sand, buff fine 
As above	 . 
Asabove 
As above. ' 
Sand, buff mod. grained 
As above . . 
As above .	 ' 
As. above'	 .. •. 
Sand, buff some light gray clay 
As above . ' 
As above	 , 
As above 
Sand, buff med. grained 
Sand, buff fine, some light gray slay 
Sand, buff fine w/ some light gray clay arid blk. 
carb, particles 
Asabove	 . 
Sand, fine to med. grained w/ bik. carb.. particles 
Clay, dark blue gray 
As above' '







•• 


HOLE # M-23 Sec. 18 
TI). 1401 


FEET :	 LITHOLOGY 


2-14 Clay, light gray iron. stained 
As above 


6.-8 Clay, light gray, some fine buff sand 
8-10 Clay, light gray, sandy, little iron stained clay 
10-12 Clay, brown iron stain 
12-lh Clay, med. gray 
114-16 Clay, med. gray, fet gypsum flakes 
16l8 As above 
18-20 Clay, med	 gray 
20-22 As above 
22-214 As above 
214-26 Clay, mod, gray to blk. few bik, carb, particles 
26-28 As above 
28-30 Clay, dark gray 
30-32 Clay, med. gray w/ some fine buff sand 
32-314 Clay, dark gray 
314-36 Clay, dark gray, some bik, carb, particles 
3638 As above 
38140 T,D. As above







2..)4 


6-8 
8-10 


10-13 
rec, 30" 


13-16 
rec 30" 


16-18 
rec. 2)4" 


18-21 
rec. 30" 


• 21-25 
rec. 18" 


25-29 
rec. 2)4" 


29..31 
rec. 18" 


31-32 


rec, 


3235 
rec. 6" 


35-37 
rec. 2)4" 


37-)4O 
rec, 36" 


rec, 12" 


rec. 3"


Core 1 


Core 2 


Core 3 


Core )4 


Core 5 


Core 6


Core 7 


Core 8 


Core 9 


Core 10 


Core 11 


Core 12 


Core 13


ii 


HOLE # M-2b-C
	 Sec. 18 


T,D. 91' 


COR1U/	 FEET	 LITH0LOGY 


Surface soil, some light gray clay 
Clay, med.	 ay	 . 
As above	 .. .	 . 
Clay, med. gay,w/ some iron staining 


Top b " clay, dark gray to. bik, 
Bottom 26" sand, med. gray, fine, iEuch med. gray 
clay; iron 'staining throughout 


Sandy, med. gray clay, sand fine; iron staining 
on fractures; bik. carb. particles throughout 


As above 


Sand, med. gray fine; iron staining in fractures 
b1k carb, partLcles throughout 


As above .	 . 


Top 18" as above' 
Bottom 6" clay med. gray w/ few gypsum flakes 
Many blk, carb. particles 


As above 


As above 


Top 2" clay, dark gray 
Bottom)4" clay, bik. wj 


Clay, 'med. gray W/ many blk. carb. particles 


Clay, bik., many blk 1 carb. particles W/ very 
little dark gray clay; lignite, ôharcoal like 
from 39-39k; last 6" of core blk. clay waxy 


Clay, blk, to med. gray; many blk. carb, particles' 
waxy 


Top 18 1t clay, blk, to med. gray 
Bottom 18" sand, light gray,. fine w/ few bik. 
carb particles, some iron staining 







•	 . •. 
HOLE # M.21-(	 Cont. 


CORE # FEET LITHOLOGY 


Core ih. Ii^'i.5l Sand, light gray, fine, few bik. carb. particles 
rec, 3tJ 


Core ]. As above•• 
• rec, 12" 


Core 16 6*66k Sand as above, cemented w/ lime, 1ard 
• rec. 1" • 


Core 17 66j7O	 • Sand, light gray, fine 
norec. 


Core 18 7*-81 As above	 • 


• no rec. •







•...I


HOLE # M.. 2S, Sec. 18 
T.D. ljO' . 


Li'F.1T LITHOLOGY 


24k.	 . Clay, tan to light gray, some iron staining, few 
chips of silicous rock 
Clay, med.. gray 


68	 . As above 
8-10 Clay, med. gray and some tan clay 
lO12	 . Clay, med. gray 
12 . 'lLj. Clay, nied.., gray, some powdered iron dust 


Clay, med. gray 
16-i8 Clay, med. gray, feu bik. carb, particles 
18-20	 . Clay, med. gray 
20N22 As above 
22.-2!. As above 
2!i-26 .	 As above 
26.28 Clay, med. gray, little tan and iron stained 


med gray sand and fine gray sand 
28-30 Clay, med. gray 
30-32	 . As above 
323L As above 
31436	 : As above 
36-38 As above	 . 
384.o T.D. .s above u/ some blue gray clay


9,4/-







II	 •. 
•	 HOLE # .N-26 '	 Sec. 18 


T.D. 514' 


FT LITJIOLOGY 


2-14 Clay, med. gray, some iron staining 
•	 .	


0


Said, med. gray fine w/ sonic iron stained clay 
6-8 Clay, ned. gray, sonic iron staining 
81O Clay, med.' gray 
10-12 Clay, pied. gray to bik. (bik. dust) coal? 


•	 12-114	 . Clay, mcd, gray W/ sore fine tan to gray sand 
• some iron staining 


114-16	 .. Clay, nied. gray brown to tan fine sand; little 
16-18 clay, med. gray 
18-20 '	 ' Clay, med. gray, sonic bik, crb. parti1os and 


some fino light gray sand 
20-22	 . As	 above'	 ..	 .	 . 
22..214	 ,	 . .	 Sandy clay, tan tà gray, feir bik, carb.	 .rticles 
214-26 As above ' 
2& .28 . i'.s gbove 
28-30	 .	 '	 . '	 Send, tan to gray, fine, much light gray clay 
30-32	 ' As above.	 ', 
32-314	 • '	 •	 As above	 . • 
314...36 ••	 As above	 '	 • • 
36-38'	 •. us above ' 
36-140	 .	 .	 ' As above. : ' 


•	 140-142.	 ' •	 As above	 ''	 •	 0 
142-1414 •.	 ' As above 


O	 1414-146	 . 1U3 above	 . 
'146-148	 ••	 0 , 


• , Sand, tan to gr.jr	 / some clay blue gray 
0	 '	 • . Clay, mod, gray (da)'	 .	 0	 0	 ' 


•	 0-S2	 • Clay, me& gray, sonic lime dust 	 • 
2-S14 T.D.	 ,	 , 'Clay, med. grar







.O 
hOLE # M.i.27 
T.D. 1414' 


FEET 


2-li. 
14-6 
68 


8-b 
10-12 
12-114 
114-16 
i6.a8 
18-20 
20-..22 
22-214 
214-26 
26-28 
28-30 
30-32 
32-314 


31436 
36..38 
38-140 
140-142 
142-1414 T.D.


Sec. 18 


LITHOLOGY 


Sand, fine light gray and surface soil 
Clay, light gray, sonic fine tan sand 
Clay, light gray fine tan sand and iron concretion 
chips 
Clay, light, gray fine tan sand 
Sandy light buff clay, much iron staining 
Sand, buff fine little light gray clay 
As above 
Clay, light gray u/ some fine buff sand 


•	 Asabove 
•	 Clay, light gray 


As above 
As above 
Clay, med. gray w/ soiie blk, carb. particles 
Sand, blue gray very fine w/ some blue gray clay 
As above 
As above 
As above 
As above 


• As above 
As above 
As above







S.. .. 


HOLE # M-28 'Sec	 i8 
t.D.	 L1.O' 


FIET LITIOLOGY 


2-)4 Clay, med. gray, some white lime dust 
Clay, Lied, gray w/ some iron stained clay 


6-8 Clay as above 
8-10 Clay, raed. gray, blk. carb. dust (coal) and 


some dark gray to bik. clay 
lQ.12 Clay, med. gray w/ little iron staining 
12-1)4 Clay, med. gray w/ some blk, csrb. particles 
1)4-16 As above 
16..18 Clay, med. gray Wi some buff sand and a few bik, 


carb. particles 
18-20 Clay, med. gray	 some buff sand and so	 iron 


stained cI.ay 
20.-22 As above 
22-2)4 As above 
2)4-26 Clay, blue gray W/ fine blue gray to gray sand 
26-28 As above 
28-30 As above 
30-32 .	 Clay, blue gray, u/ some bik,; carb, particles 
32-3)4 As above 
3)4-36 Clay, light gray, caco dust 
36-38 As above	 .: 
38)40 T.D. Clay, med. gray







I 
HOLE .;	 II..29.-C


.S	 Sec, 18 
T.D. S2' 


CORE # FEET LITHOLOGY 


24i Sand, buff med. gramed u/ a it tie med. gray 
clr iron stained 
Ciar, med. gray w/ fine gray s3nd and some 
iron staining	 S 


6-8 Asabove	 . 
8-b Sand, buff fine u/ some med. gray clay, iron stained 


Core 1 iO21 Sand, buff, fine; bottom 2 feet contained some 
no rèc, bik. carb, particles	 S 	


. 	 S 


Core 2 2*22k Sand, buff fine, w/ little med. to* light gray 
no. rec. clay. 


Core 3 22-.2b Clay, nod, gray wI few bik. crb. particles 
rec. 8" iron staining on fractures; war 	


S 


Core ii. 2w2 Clay, med	 gray	 . rec. 6" S 
5 


Core 25-28 CLAy 
no rec S 


Core 6 28..3l Sandy, med. gray clay, little iron staining 
rec. 9" few bik, carb. particles	 .	 .	 S 


Core 7 3*314 Sand, fine tan few bik, carb. particles; top 21" 
rec. 3C" Bottom 9" sand, blue gray fine, few bik, carb 


particles w/ little iron staa.ning on fracttzres 


Core 8 314...37	 . Sand, gray fine, some bik. carb. partic1es 
110 The. .. 


Core 9 37.41Jj	 . Top 2' clay, mod.	 ray W/ some fine gray sand; 
rec. 36" Bottom 1' sandy, clay,med. gray w/ some fine 


gray sand 


Core 10 14l'u.'1414 . Clay, blue gray 
rec. 30"


S 
.	 .	 S	 S	 S 


Core 11 1'-1'7* Clay, blue gray gradi..ng and a) ternating w/ fine 
ree. 2L." . gray to blue gray	 .	 S 


Core 12 147-148 As above u/ fe r hlk. carb. particles 
rec.12" .	 .'	 S 


Core 13 148..521 T.D. As above 
rec, l"	 . S	 . 


-4/f-







.• S. 
H0L	 # M-.30 Sec. 18 
T.D. 20' S 


FEET LITIIOLOGY 


24 Clay, med. gray 


Clay, med. gray, some buff sand and iron 
stained clay 


6..8 Sand, buff, med. grained, few concretion 
chips arid iron stained clay (water) 


8-10 Clay, med. gray WI buff sand and some light 
gray clay	 S 


10-12 Clay, med. gray (much water) 


l2-il Clay, med. gray	 5 


]i.16	 S As above 


16-18.	 5 As above 


18-20 T.D. As above







S • 


•	 HOLE # D-1 Sec. 17 
T.D..714' 


FEET LITHOLOGY 


2-1 Sand, buff,. fine 
•Asabove 


•	 6..8 .Asabove' 
8-10 '	 As above. 
10-12 As above	


0 


12-114 •	 As above 
114-16 As above 
16-18 As above 


•	 18-20 As above	 •• 
20-22 As above 
22-214 As above 
214-26 As above 
26-28 As above 
28-30 As above	 •• 
30-32 As above 


•	 32-314 As above 
•314-.36 As above 


36..38 As above	 ••' 
•	 38-140 As above w/ some gray iron stained clay 


Li0-142 Sand, buff and some med. gray fine sand 
142-1414 As above 


Sand, buff, soiiie med. gray 'clay 
Sand, dark buff 


148-5o As above 
Sand, buff, some med. gray clay (damp) 


0 As above 
0	


•.• Sand, buff, some med. gray clay 
S6-S8 •	 As above 
S8-60	 • As above 
60-62 •	 As above	 • 
62-614 Clay, ned, gray (much water) 
614-66 As above	 • 
66-68	 • As above	 •	 • 
68-70 •	 As above 
70-72 As above	 0 	 0 


• 	 72-714 T.D.	 •	 • •	 As above	 •	 0











.• ,	


"S. .. . 	 S.	 .5 


HOLE # D-2 Sec. 17 
T.D. 60' 


FEET LITHOLOGY 


C1y, light grar and surface soil 
L1-6 Sand, light gray, fine and light gray clay 
6-8 Clay, light gray 
8-b Sand, buff WI some light gray clay 
10-12 Sand, buff, fine 
12-iLL .	 As above' 
1)4-16 Sand,' buff, fine, w/ few concretion chips 
16-18 Sand, buff, fine 
18-20 As above 
20-22 As above 
22-21j. As above 
2)4-26 As above 
26-28 As above 
28-30 As above 
30-32 As above 
32-3)4 .	 As above 
3)4-36 .	 As above	 S 


36-38	 . As above 
38-)40 As above ' 
)40-Lt2 As above 


As above, w/ some gray clay (very damp) 
Sand, buff,' med. grained 


Lj.6_LI.8 As above 
As above 


50-52	 ,	 S Sand, buff, w/ some med. gray clay (very damp) 
52-5)4	 5 	


' Clay, med. gray 
5)4.-56 As above	 . 
56-58 As above 
58-60 T,D. As above ..	


5







..


	


S • 


HOLE ;'/ D-3 
T.D. 90' 


FEET 


21 


6..8 


8-10 


10-12 
l2alI. 


16-18 
18-20 
20-22 
22-21i, 
2L-26 
26-28 
28-30 
30-32 
32-3b 
314-36 
36-38 
38 —1 
14O-t.2 
142-1414 
1j1—LL6 
146-148 


50-52 
52-514 


514-56. 
5658 
58-6o 
60-62 
62-.614 
614-66 
66-68 
68-70 
70-72 
72-714 
714-76 
76-78 
78-80. 
80-82 


• 82-8L. 
814-86 
86-88 
88-90 T.D.


Sec, 17 


LITHOLOGY 


Sand, light gray, fine 
As above 
Sand, buff w/ some light gray clay 
Sand, buff fine 
Sand, light gray, fine 
Sand, light gray w/ some med. gray clay 
As above 
Sand, light gray 


• Clay, med. gray / some fine light gray sand 
Clay, med. gray WI much Line light gray sand 
Sand, light gray, fine 
As above 
Sand, light gray, Line, w/ some uied. gray clay 
Sand, light gray, fine 
Sand, buff, fine 
As above 
Sand, dark buff WI some iron stained gray clay 
Clay, iron stained	 0 	


0 


Clay, med. gray WI some fine gray sand 
Sand, light gray WI' some gray clay 
As above	 0 


As above	 0 


As above 
Sand,light gray, r/ some med. gray clay 
Clay, med. gray, w/ some fine gray sand 
Clay, med. gray w/ some iron staining and little 
fine gray sand 0 	


0 


As above 
Clay as ab.ove WI some buff sand 
S&id, buff, some blk. carb. particles 


•.Asabove	 0 


As above 
As above	 0 


As above	 0 	


0 


As above 
As above 
As above 
Asabove	 0 


As.above 
As above	 • 	 0 	


0 


Asabove 
Clay, med. gray, Much water. 


0 


As above 
As above	


0 0 


As above	
0 	


0 	


• 	 0







.••.	 S • 
HOLE # D-14 
T,D. 110' 


FEET 
2-li. 
14-6 
6-8 
8-10 
10-12 
12-114 
114-16 
l6l8 
18-20 
20-22 
22-214 
214-26 
26-28 
28-30 
30-32 
32-314 
314-36 
3638 
38140 
140-142 
142-1414 
1414-146 
146-148 
14840 
5042 
52-514 
514-56 
56-58 
58-6o 
60-62 
62-614 
614-66 
66-68 
68-.7o 
70-72 
72-714 
714-76 
76-78 
78-80 
80-82 
82-814 
814-86 
86-88 
88-90 
90-92 
92914 
914-96 
96-98 
98-100 
100-102 
102.-lOu. 
1014-106 
1o6-lo8 
108-no TD.


Sec. 17 


LITHOLOGY 
Sand, light gray, fine 
Clay, med. 'gray, some iron staining 
As above 
Sand, gray, fine w/ some iron stained clay 
Sand, gray fine 
As above 


•	 Asabove' 
As above •	 As above 
Sand, light gray, some iron stained clay 
Sand, light gray 
Asabove 
Clay, dark gray, some fine ' gray sand 
As above 
As above 
Sand, Line, light gray, s one dark gray clay 
As above 
As above 
As above 
Sand, buff, Line 
As above• 
As above 
As above 
As above 
As above. 
As above 
As above 
As above 


• Sand as above / some dark gray clay 
Sand, buff, fine 
As above	 •. 
As above 


• As ab9ve 
As above 
As above 


• As above, 
As above 
As above 


•	 As above - 
As above w/ some gray clay 
Sand, buff, fine 


•	 As above ' ' •	 As'above ' •	
As above w/ little blue clay 
As above 


• As above 
As above 
As above 
As above 
Clay, med. gray (much water) 
As above 
As above 
As above 


•	 As above







a.	 ,. .•' 


Sec. 17 


..LITIIOLOGY 
Sand. light gray, fine 
Sand, light gray, Line, wi some iron stained clay 
Sand, gray, fine 
As above 
Sand, gray, fine, some iron staining on light. 
gray clay 
As above 
Clay, brown to gray, much , iron staining 
Sand, buff, line, some clay as above 
As above 
Sand, buff, fine 
As above 
As above 
As above	 . 
As above 
Asabove 


•	 Asabove 
•	 Sand, buff, fine, w/ some blue gray clay 


As above 
As above. 
Sand, buff, fine	 ,	 0 


As above 
As above 
As above 
As above 


•	 Asabove 
Sand as above v/ some med. gray clay 
As above 
As above 
Asabove 
Sand, buff, fine 
Clay, blue gray, w/ some iron staining 
As above 
As above 
As above 
As.abovè 
As above 


•	 Sand, buff, fine 
As above 
As above 
As above 
As above 
Sand, buff w/ some id. blue gray clay 
As above 
As above	 ••	 • 
As above 
Clay, blue gray w/ some buff sand 
Clay, blue gray 
Asabôve	 .	 •• 
As above


HOLE # D-5 
T.D. 100' 


FEET 
2-Li 


6-8. 
8-10 
10-12 


l2-lh 
Ih-.16 
16-18 
18-20 
20-22 
22-21. 
2Ij.-26 
26-28 
28-30 
30-32 
32-3L1. 
314-36 
36-38 
38-140 
140-1i2 
142-1414 


146-148 
148-5o 
50-52 


514-56 
56-58 
58-6o 
60-62 
62-6I 
614..66 
66-68 
68-70. 
70-72 
72-714 
71-76 
76-78 
78-80 
80-82 
82-.81j. 
814-86 
86-88 
88-90 
90-92 
92-914 
914-96 
96-98 
98-100 T.D.







.• .	 S 


HOLE # D-6-C Sec. 17 
T.D. 65' 


CORE # FEET LITHOLOGY 


2-)4 Sand, buff w/ some light gray clay 
As above 


6-8 As above 
8..10 As above 
10-12 As above 
12-]J.. Asabove 
1)4-16 As above 
16-18 As above 
18-20 As above 


• 20-22 As above 
22-2t As above	 •• 
•21.-26 As above 


• 26-28 As above 
28-30 Asabôve 
30-32 As above 
32-3!i. As above. 


•	 3L.-36 As above 
3-38 As above	 . 


Core 1 38)40 Sandy clay, light buff 
• rec.	 21g." 


• l0-li2 Sand, buff, fine 
L2-L)4 As above 


As above 
• )46-l8 As above 


i8-5o As above 
• 50-52 As above 


52-5)4 • As above 
5)4-56


•	 • 
As above	 • 
As above	 •	 •	 •. 


58-6o As above	 •	 • 
60-62 •	 As above	 • 


Core 2 6265 T.D. Clay, med. gray w/ little fine gray sand rec.	 36"	 . • Few. bik, carb, particles







•0•


	 S. 
HOLE # D7 
T.D. So' 


FEET 


2-! 
L-6 
6-8 
8-10-
10-12 
12-]1 
1L-l6 
16-18 
18-20 
20-22 
2221. 
2i-26 
26-28-
28-30 
30-32 
32-31i. 
31-36 


36-38 
38-L0 
]40-142 
I2-Ih 


I8.-5O T.D.


Sec. 17 


LITHOLOGY 


Surface, light gray clay and soil 
Sand,. light gray, fine, w/ some light gray clgy 
As above 
As above 
Sand, buff, some light gray, clay 
Sand, buff, fine 
Sand, buff, some light gray clay 
Sand, buff, fine 
Sand, buff, some light gray clay 
As above 
As above 
As above' 
As above 
Sand,. buff, fine 
As above 
As above 
As above 
As above w/ some light gray clay 
Sand, buff, med. grained w/ some light gray clay 
Clay, med. gray wI some fine gray sand 
Clay, med. gray WI blk. carb.. particles 
As above 
As above' 
As above


-Is--'..







•5	 S. 
D-8-C 
T.D. S6' 


CORE#	 FEET 


2-14 
14-6 
6-8 
8..io 
10-12 
12-114 
114-16 
16-18 
18-20 
20-22 
22-214 
214-26 
26-28 
28-30 
30-32 
32-314 
314-36 
36-38 
38-140 
140-142 
142-1414 
1414-146 


Core 1	 146-148 
rec. 1" 


Core 2	 S0-3 
rec. 214" 


Core 3	 S3-56 T.D. 
rec. 18"


Sec. 17 


LITHOLOGY 


Sand, buff, fine w/ little light gray clay 
As above 
As above 
As above 
As above 
As above 
As above 
As above 
As above 
As above 
As above 
As above, 
As above 
As above. 
As above• 
As above 
As above 
As above 
As above 
As above 
As above . 
Asabove 


Sand, buff w/ sone med. gray clay 


Sandy clay, med. gray w/ few blk. carb. particles 


Sandy . clay, med. gray w/ few blk. carb. particles 


-







..	 S. 
HOLE # D-9 See. 17 
T.D. SO' 


FEET LITHOLOGY 


2-L Clay, light gray, surface soil 
1-6 Clay as above 
6.8 Clay, light gray and fine buff sand 
8 ...io Sand, buff, fine, some light gray clay 
1O .l2 Sand, darkw/ iron staining, fine with some 


light gray,: clay 
l2-.31. Sand, buff, fine 
11-.l6 As above 
16-18 As above 
18..20 As above 
20-22 As above	 . 
22-.21 As above 
2Iii.26 As above 
26-28 Clay, med. gray, iron stained, some fine gray sand 


w/ much buff sand 
28-30 As above 
30-32 Clay, med. gray, much iron staining, much buff sand 
32-.31 As abo 
31i-36 As above 
3638 As above 
38-lO As above (much water) 
LO42 Clay, light gray w/ some fine gray sand 


some iron staining (much water) 
Clay, light gray: to nied, gray 


L-Lj6 Clay, nied, gray, some fine gray sand (much water) 
Lj6-1L8 Clay, med. gray 
L18-5o T.D. As above


- 







0•	 . S 


HOLE 1/ D-l0	 Sec. 17 
T.D. 60' 


FEET	 LITIIOLOGY 


Clay, light gray, and surface soil 
Sand, buff, fine 


6-8 Sand, buff, fine, some dark iron staining 
8.10 Clay, mcd, gray w/ some fine gray sand, much 


iron staining and a few iron concretion chips 
10-12 Clay, ned, gray	 some fine gray sand 
12-]l As above 


As above 
16-18 Clay, med. gray, some fine gray sand w/ iron 


staining 
18-20 As above 
20-22 Clay, med. gray, some buff sand, fine 
22-2L1, As above 
2Lj-26 As above 
26-28 Clay, med. gray, some fine gray sand 
28-30 As above 
30-32 As above 
32-31.i. Clay, med. gray to dark gray, feu bik, carb. particles 


w/ little iron staining 
31.-36	


0 Clay, med. gray to dark gray, wJ little blue gray 
clay 


36-38 Clay, med. gray	 some blue gray clay 
36-38 Clay, med. gray and blue gray clay 50-50 
38-1.0 As above 
Li0-l2 Clay as above 
Li2-1114 As above 


As above 
As above 


I8-5o As above 
As above 
Clay, med. gray and blue gray clay (5O50) 
As above 
As above 


58-60 T.D. As above


—'-9. 







• . 


Sec. 17 


LITHOLOGY 


Sand, buff,. fine 
As above 
As above, 
As above 


* Sand, light gray, fine 
As above 


•	 Sand, buff, med. grained 
As above ' 
As aboire 
As above 


•	 Clay, med. gray, nuch buff sand 
As above 


•	 ••	 Asabove	 ', 
Asabove 
As above 
Sand, buff,' med. grained 
Asabove 
As above 
As above 
Sand, buff, med. grained w/ some med. gray 
clay v/iron staining 
As above; very little clay 
As above; very little clay	 '0 


As above; very little clay 
As above; very little clay 
As above; very little clay 
Clay, med. gray, much buff sand (up hole?) 
Clay, med. gray W/ blk,. carb. particles 
Clay, med. gray (dan4 v/some fine gray sand 


•	 Clay, med. gray w/ some blue gray clay (very wet) 
Clay, med. gray 
As above. 
As above 
As above	 • 
As above


hOLE D-ll 
T.D. 70' 


FEET 


'2-IL 
14-6 
6-8 
8-10 
10-12 
12-114 
114-16 


	


•	 16-18 
18-20 
20-22 


	


•	 22-21. 
214-26 
26-28 
28-30 
30-32 
32-314 
314-36 
36-38 
38-140 
140-142 


1414-146 
146-148 
148-SO 
50-52 
52-54 
514-56 
56-58 


	


•	 58-60 
60-62 
62-614 
614-66 
66-68 


	


•	 68-70 T.D.







HOLE D-12 
TID. 7O' 


2-li. 


6-8 
8-b. 
10-12 
12-ui, 


1)4-16 
16-18 
18-20 
20-22 
22-21i. 
2)4-26 
26-28 


28-30 
30-32 
32-3)4 
3)4-36 
36-38 
38-Li3O 
140-142 
L2-ii.)4 


liJi.-ii.6 


146-148 
148-So 
50-52 
52-5)4 
5)4-56 
56-58 
58-60 
60-62 
62-6)4 
6)466 
66-68 
68-70 T.D.


Sec. 17 


LITIIOLOGY 


Clay, light gray, and surface soil 
Clay, light gray, some iron staining w/ some 
fine buff sand 
As above 
As above 
As above 
Clay, light gray	 some iron staining and a 
few bik. carb. particles 
As above 
Sand, light gray, fine 
As above 
As above 
Asabove 
As above 
Clay, light gray WI iron staining and much light 
gray fine sand 
As above 
As above 
Sand, light gray, fine 
As above 
As above 
As above 
Sand, buff, fine, 
Sand, buff, fine, come light gray clay and fine gray 
sand 
Clay, light gray w/ some iron staining WI much 
fine gray sand 
As above 
As above 
As above 
As above 
As above 
Sand, light gray, some light gray clay 
As above (much water) 
Clay, med gray 
As above 
As above 
As above• 
As above


'I-







a 


HOLE # D-].3. Sec • 17 
T.D.Slj' 


FEET LITHOLOGY 


2-1 Surface clay 
Sand, light gray, fine and light gray clay 


6.8 As above 
8..1O As above 
10-12 Clay, med. gray 
12-.1!i. Sand, buff, fine, little iron stained med. gray clay 


Sand, buff, fine 
16-18 As above. 


•	 18-.20 Sand, buff, med. grained 
20-22 Sand, dark buff, muchiron staining w/ some grayclay 
22-21i. Sand, buff, med. grained 
21-26 As above 


•	 26-28 Sand, light gray,. fine 
28-30 Asabove 
30-32 As above 
32..31i. As above w/ sonie ned. gray clay 
3-36 Sand, buff to light gray,. med. grained 


• 36-38 Sand, buff, med. grained, some gray clay 
38...L.0 As above	 .. 
I.0-Ii2 As above 


As above 
•	 clay, med. gray, some Line gray sand (damp) 


).i.6-18	 .	 . As above 
As above	 •	 . 
Clay, med. gray.	 . 


•	 S2'SJ4 T.D. As above	 •	 .







•. .	 . 


HOLE 1/ D-]1 Sec.	 7 
T.D. 60' 


FEET LITHOLOGY 


2-14 Clay-, light gray and surface soil 
14-6 Sand, light buff, fine tn some light gray clay 
6-8 Sand, lightbuff 
8-10 Sand, buff, some light gray clay 
10-12 As above: 
12-ui, As above 


p.s above 
16-18 Sand, buff, fine 
18-20 As above S 


•	 20-22 Sand, buff, fine w/ some med. gray clay, iron stained 
22-214 Sand, buff, fine 
214-26 As above 
26-28 As above 
28-30 As above 


•	 30-32 As. above 
•32-31i. As above 
31436 As above I 


3638 As above 
38-140 Sand, med. gray, some buff sand WI some med. gray clay 
140-142 As above 


Sand, buff. w/ some med. gray clay 
1414-146 As above 
146-148 Sand, buff and light gray sand; few bik. carb. 


porticles (damp)	 : 
148-So As above 
50-52 Clay, med. &ay w/ some fie gray sand 
52-Sb As above	 • 
514-56 As above	 •	 •	 •	 • • 
56-58	 S Clay, med. gray w/ some fine gray sand.	 • • 
58-6o .T.D.	 • As above	 •	 •	 S 	 S







I. 
HOL2 D-lS 
T.D. So' 


FEET 


2-Li 


6..8 
8-10 
10-12 
124L 
lh-16 
16-18 
18-20 


20-22 
22-2i. 
2Lj-26 
26-28 
28-30 
30-32 
32-3i. 
3ii-36 


36-38 
38-L1.0 
L.0-.lj.2 
L24J4 


L.6-b8 
!8-5o T.D.


Sec. 17 


'LITFIOLOGY 


Clay, light gray and surface soil 
Clay, light gray 
Sand, light gray, very fine, some light gray clay 
Sand, light buff, very fine 
As above 
As above 
Clay, light gray, white lime dust 
As above 
Sand, buff, much iron staining and few iron 
concretion chips 
Sand, dark buff, fine 
As abovs 
Sand, buff, med. grained 
As above 
As above 
As above 
Sand, buff, med. gra.ined, some imd. gray clay 
Sand, buff, some med. gray clay and blk. carb. 
particles 
Clay, med. gray 
As above 
Clay, med. gray and some blue gray clay 
As above (much water) 
As above 
As above 
As above







••,	 •• 


HOLE	 D-16 Sec.: 17 
T.D. Lo" 


FEET LITHOLOG! 


2-Li Sand, buff, fine 


1-6 . As above 


6-8 As above 


8-10 As above 


10-12 Sand, buff u/ some iron stained med. gray clay 


12-]J. As above 


1L-i6 As above 


16-18 Sand, 1iht gray, fine 


18-20	 : As above 


20-22 Sand, buff, some iron stained med.. gray clay 


22-2t. As above 


21i-26	 '	 . As above 


26-28 As above tr/ some blk. carb. particles 


28-30 '	 . As above 


30-32 Clay, med. gray N/ bik. carb.	 .rtic1es and sonie 
fine gray sand. 


32-3! .,	 Clay, as above 


3!-36 As above 


36-38 As above	 ' 


38-!0 T.D. As above'.







••.	 .s 


H0	 D-a7 Sec. 17 
T.D. 30' 


FT LITH0L0Y 


2..L Sand, buff, so:e light gray clay 


1j-.6 Sand, buff 


6.8 As above 


8-10 As above 


10-12 As above 


12-]1 As above 


3J..i6 Sand, buff; little med. gray clay 


16-18 Clay, med. gray,some iron $taining 


18-20 Clay, med. gray 


20-22 As above 


22-2I, As above	 S 


21.-26 As above 


26-28 As above 


28-30 T.D. As above


-C'-







..


	


. . 


HOLE # D-18-C 
T.D. So' 


com: #	 FEET 


2-b 


6-8 
8-10-


Core 1
	


10-13 
rec. 14" 


lost 1' reaming 


Core 2
	 114-17 


rec. 18!' 


Core 3
	


17-20 
rec. 


Core 14	 2O-2O 
rec. 


Core 5
	


2O-23 
rec. 18" 


Core 6
	


23-26 
rec. 8" 


26-27 


Core 6A
	


27-31 
no rec. 


gore 7
	 31-36 


rec. i4J" 


Core 8
	


36-140 
no rec.


Sec. 17 


LITHOLOGY 


Clay, 'med. gray u/ some light gray caay and 
Line gray sand 
As above 
Clay, med. gray w/ little iron stained sand, 
As above 


Clay, sandy, med. gray w/ some iron staining 


Top 12" clay, gray w/ some gray fine sand in small 
patches;. some iron staining 
Bottom 6" clay, dark gray core fractured on 
blk organic streaks, one leaf impression on 
horizontal bedding,, clay waj 


17l8 clay, med. gray, few sandy partings on 
horizontal bedding core fractured on . bik. 
organiá streaks (carbonaceous silt) clay wacy 
18-18 arid, med. gray, fine, iron stained and 
streaked 
18. -20, sandy, med. gray clay,iron stained and 
streaked 


Clay, mcd, gray w/ few patches of fine gray 
sand 


Sandy clay, med. gray-bik. organic silt on 
fractures; plant parts lignitic; vertical 
lineation of fine gray sand, organic silt and 
med. gray clay; iron staining in. streaks and 
patches throughout 


Clay, blue gray, no inclusions; no sand 


1' lost during reaming 


Sand, buff (much water) 


Top .7" sandy med. gray clay, organic silt on 
fractures 
Bottom 37" clay, dark gray, some fine med. 'gray 
sand at very end of core 


no recovery 


-7-.







D-18-C	 Cont..	 . 


CORE	 FEET	 LITHOLOGY 


Core 9	 LO-.13	 .	 Clay, med. gray t.r/ fine ined. gray sand in 
rec. 29"	 patches . and streaks throughout 


Core 10	 1i.3LS .	 No recovery 
norec.	 .	 .	 .	 S 


Core U	 Top 9" sand, nied. gray, fine grained WI vertical 
rec. 16"	 lineation	 .	 . 


Bottom 7" clay, med. gray, many lignitic plant 
parts; fine med. gray sand in patches and streaks 
throughout 


Core 12	 18-5o T.D.	 Sandy, nied, gray, clay; many lignitic plant parts; 
rec. S"	 vertical lineation of Line med. gray sand; 


fine med. gray. sand also in patches







. .	 . . 


HOLE # D-19 
T.D. ^O


FEET 


2-h 


6-8 
8.-b 
1O..12 
12-1)4 
1)4-16 
16-18 
18-20 
20-22 
22-2)4 
2)4-26 
26-28 
2-30 
30-32 
32-3)4 


3i,-36 
36-38 
38-.)40 


)42-Ih 


)48-So T.D.


Soc. 17 


LITHOLOGY 


• Clay, light cray and surface soil 
Clay, 1iht cray some fine gray sand 
As above	 V 


Sand, buff, fine w/ some light gray clay 
Clay, light gray, much iron staining V 	


V 


above 
Sand, buff, fine, some light gray clay 


V Ac above. 
V 	 V 	


V 


As above 
$and, buff, me d. grained 
As above 
As above	 V 


Sand, as above, some light gray clay 
Ac above V 


As above	 V 


Sand, buff, med. grained, some light gray clay 
and fine gray sand 
Ac above 


•	 Clay, med. gray, some bik. carb. particles 
V 


Clay as above	
V V


	


V 


Clay, 
V 
nied. 


V 


gray	 some fine gray sand V 


As above 
As above	 V 


As above 
Ac above	 V 


-"I-







. 


HOLE #D-20-c 
T.D. 80' Sec. 17 


dORE# FEET 


2-14 Sand, buff, fine 
14-6 As above 
6-8 Sand, dark buff 
8.40 Sand, buff to tan 


Cored 10-18 As above 
norec, 


Cored 18-19. Clay?, med. gray w/ some fine gray sand 
norec, 


Cored 19-20 Clay?, med. gray WI some fine buff and dark buff 
norec, sand 


Core 1 20-23 Sand, Line, med. gray and buff; iron streaks 
rec. 20" throughout; horizontal lineation; alternation 


of fine gray sand and fine buff sand in part 


Core 2 23-26 No recovery; some sample jamed in mouse--
no rec. Sand, fine buff and some fine gray sand WI some 


med. gray clay 


Core 3 26-29; No recovery; some samle jamed in mouse—
no rec. Sand, buff, fine w/ some med. gray fine san4 


some med. gray clay 
29-30 1' lost during reaming 


Cored 30-3S Sand, buff 
no rec, 


Cored 35-140 Sand, buff WI some med. gray clay? 
no rec, 


Cored 140-147 Sand, buff Wi some med. gray clay? 


• Core 14. 147-50 Clay, med. gray, much fine med. gray sand 
rec. 214" throughout WI many 1initic plant parts 


Core 5 5o..S3 Clay, med. gray áandy w/ some bik. lignitic plant 
rec. 31" parts 


Core 6 53-55 As above 
rec, 214" 


Core 7 SS-59 Top 20" fine sandy ied. gray clay w/ some blk. 
rec. 142" carb. silt patches 


Middle 10" sand, fine, med. gray; some med. gray 
clay WI bik. lignitic plant parts 
Bottom 12" fine sandy med. gray clay w/ 'few 
bik. lignitic plant parts 


Cored 59-80 T.D. Much water was encountered at about 591; core 
barrel was pulled every 14 to 5 feet but no core •	 . was recovered; 0% core recovery was possibly •	 • due to the large amount of water


- 7' - 







H0LI ; D-.21 
T.D. So' 


FE1T 


2-14 
14-6 
6-8 
8-10 
10-12 
12-114 


16-18 
18-20 


22-214 
214-26 
26-28 
28-30 
30-32 
32-314 
314-36 
36-38 
38-140 
140-142 
142-1414 


146-148 
148-So T.D.


Sec. 17 


LITHOLOGY 


Clay, light gray (very dry) 
•	 Clay, light gray 'r/ some fine buff sand 


Clay, as above 
Clay, med. gray	 some fine buff sand 
As above 
Sand,buff, fine 
Sand, as above 
Clay, med. gray W/ some fine buff sand 
Clay, med. gray u/ dark iron staining and 
some fine gray acrid 
Sand, dark buff u/ some med. gray clay, iron. 
stained 
Sand, buff, some bik. carb. particles 
Sand, buff, fine 
As ove 
As above	 : 


•	 Sand, buff, med. grained 
Sand, dark buff, some bik. carb particles 
As above 
Sand, buff, med. grained 
As above
As above
As above
As above


•	 Clay, mcd. gray 
As above


-•71







I. . 
ITOLE : Sec. 17 
T.D. bb' 


FEET LITHOL0G	 - 


2-1 Sand, light gray, fine grained miked w/ soil 
14-6. Sand, fine light gray 


Clay, light gray W/ coins fine light gray sand 
8-10 Sand, buff fine 
10-12 Sand, buff, little brown clay and iron àoncretion 


ckLips. 
12..lb	 S Sand, buff, fine 
lb-l6 is above 
16-18 As above 
18-20 As above 
20-22. Sand buff, med. grained 
22-2b As above 
2b-26 As above, cone light gray clay 
26-28 Sand, dark buff, W/ few carb. particles	 = 
2 8 _30 Sand as above 
30-32 As above 
32-3b Sand, dark buff, some blk. carb. particles and 


dust w/ a one 1iht gray. clay 
3t..36 As above 
36-38 Clay, ried.,gray, w/ some fine gray sand 
33-bc) Clay, sandy, fine gray sand w/ some med. gray clay 
ho-h2 Clay, med. gray	 S 


b2-L.b T.D. Clay, med. gray 


-7.2-







S.. 
EDLI ; D-23	 Sec. 17 
T.D. 0'


LIT0L0GY 


2-Li Send, light gray and cone buff 
li-6 Sand, light gray 
68 Sand, light gray	 some light gray clay 
8-10 Sand, light gray u/ some light gray clay 
lO-.12 Sand, light buff, fine grained 
],2 .-lh 1w above 
]Jl6 As above 
16-18 As above 
18-20 Ac above 
20-22 Ac above 
22-2L As above 
2li-26 As above 
26-28 Sand, buff, med. grained 
2_30 Sand, buff, med. grained. i/ some light gray clay 


and	 ino gray sand 
30-32 Sandy, med. gray clay 
324i !.s above	 0• 


3L-36 Clay, mcd. gray to dark gray, some iron staining 
3638 Sandy, med. gray clay 


.	 As above 
Clay, med. gray, sticky (damp) 
Clay, mod, gray, sorie fine gray sand 
Clay as above 
Clay, mod, gray 


Li.8-0 TD. As above







•.S 


IOLE D-21 
T.D. Iso' 


FEET 


2-li. 
Li..-6 
6..8 
0-10 
10-12 


Th.-16 
16-18 
18-20 
20-22 
22-21i 
2L-26 
26-28 
28-30 
30-32 
32-31i 
3l36 


36-38 
33-L0 T.D.


Sec. 17 


LITHOLOGY 


3and, buff,, fine 
As above 
As above 
As above 
As above 
As above 
As abovo 
As above 
As above 
Sand, buff, rn3d. grained 
As above 
As above 
Clay, med. gray 
Cisy, med. gray, some fine gray sand 
C1ay	 med.. gray, much blk. carb. particles 
As above 
Clay, med. gray, some fine gray sand, little 
carb. material 
Clay, med. gray, some fine gray sand 
As above







.• 


•ec. 17 


LLI0LOGY. 


buff, 'ine grainod 
A3 above 
As above 
As above 
As above 
As above 
As above 
As above 
Cand, buff) nod. grained 
As aboVe 
As above 
As above 
As above 
3an1, buff, much ;ater 
Sand, gray and med. gray clay i/ bik. carb. 
particles in mud 
Clay, nod, gray sticky w/ some fine gray sand 
and much bik. carb, particles 'r/ lignite 
Clay, med. gray	 some gray sand, fine, and 
bik. carb.. particles 
Clay, med. gray, sorie fine gray sand and. 
bik. carb. particles


D-25 
T.1). 38' 


2-Li. 


6-8 
8..lo 
10-12 
12-]i4 
i1a6 


•	 16-.18 
18-20 
20-22 
22-2U 
21-26 
26-28 
28-30 
30-32 


32.3J4. 


3)436 


36-38 T.D.


1 /,_\







H0LE D-26 
'1 
J.i. •J 


ET 


2-Li 


b.6 
6.8 


8-10 
10-12 


12-]J4 


114-16 
6 


1820 
20-22 
22-214 
214-26 
26-2w 
28-30 T.D.


.•.	 . 


Sec 17 


LITHOLOGY 


Sand, very fine, light buff u/ some gray. 
clay (light) 
As above 
Sand, light buff, very fine, little gray clay (light) 
w/ blk, carb. particles; few ypsum flakes and 
gypsum rhite powder 
Sand, buIf, Line 
Sand, bUff, Line, some light gray clay and much 
bik. c2rb. particles and bik. dust, iron stain 
on clay chips 


•	 Clay, med. gray, much blk. carb. particles; some 
iron staining 


•	 As above 
As above 
Clay, med. gray 
As above 
Clay, dark gray to blk.; some bik. carb, particles 
Clay, med. gray 
As above 
Clay, me4. gray











. . ...


HOLE # M..2 RADIO14EIRIC LOG 


FEET IEADING ,TR/HR 


.038 


•079 


.o6S 


ii.2-Lj.3 .079 


L34j3 •079 


• •	 .093 


.038	 •	 • 


.02U	 •


- 7'-







HOLE # M-]3


FEET 


)'71 
4i 


19O 


So-5i.


RADIOMETIUO LOG 


EADING MR/HR 


•O2t. 


.0211 


.fO6S 


.oSl 


•038 


.02I.


S..	 •.i 


-79-.







.,


	


. 


HOLE #
	


RADIOIIETRIC LOG 


FEET 


18..19 


2O20 


2O..2]. 


21-21k 


2]k.22 


22-22k 


22-.23 


23..23


READING MR/HR 


.038 


.051 


.29 


.27 


.079 


.065 


!065 


.065 


.05]. 


.038


- lo -







•S	 •'. 


HOLE # M-1 RADIOIETRIC LOG 


FEET READING MR/flit 


12-13 ,038 


13-13k .17 


13 ..1h •69 


.59 


.37 


.18 


1-16 .18 


16-16k .13 


16-17 •079 


17...17. .05]. 


17 ..18 .038


-ri-







S.	 Ii 
HOLE # M..8-c 'S	 DIIC LOG 


FEET READING MR/HR 


7.8 .038 


8..8 .065 


8j.9 .37 


9-s9. .147 


9-10 .27 


iO..1O .057	 ' 


io]i; .057	 ', 


1112 .057 


12-12 .038







S.'.. 


HOLE ; Ha.22


FEET 


S3-53 


S3-51 


SJè.5S 
u.s5.. 


SS-.S6 


56..56 


56-57 


S7-S7


RADIO1ETRIC LOG 


READING NR/Ifl 


•038 


.065 


.072 


.093 


.093 


•o65 


.065 


.051 


.038







HOLE. # M-29-C
	


RAIOMETRIC LOG 


FEET 


19..19 


194-20 


2O-2G 


2*2]. 


21-2]. 


214-22 


22.22k 


224-23 


23-23 


23.21i.


READING MR/HR 


,026 


fÔ38 


,038 


.,038 


038 


0057 


.065 


.093 


.Q65 


.038


-(4/.







11012 #D.-2


FET 


5]2..52 


S2-S3 


S3'Sb 


S5-S6


RADI01ETtIC LOG


o.







••.
	 He,' 


HOLE D..5	 RADIO1ETRIC LOG 


FEET	 READIN	 /HEt 


92..93	 .038 
.05]. 
.093 
.093. 


9b95
	 .17. 


.17 


.093 
96-96- 	 .079 
96.97
	


;o65 
97972	 .038 
972_9 
9898	 .02)4 


6768 •038	 .' 
68-6& .051.	 "	 . 
6&..69 •o65	 .	 .	 ', 
6969 •079. 
69 ..7o .093 
7O.'7O .17 
7*'71 .038 
71..71 .051	 '	 . 


7172	 . ..oSi	 .	 . 
72-72k .065	 '	 .	 . 
72..73 '	 .17. 
73-73	 . .065	 .	 .	 ,	 ,	 ,	 '	 ,	 :	 '• 


.051,	 t 


7)4..7)4 .	 .038	 ..	 .	 .'







•0 O. 
H0Lt	 D-9 RADIOIIETRIC LOG 


FEET READING Na/rrR 


.038 


•o6 


•o6 


.079 


.093 


,oSl. 


.079 


b7-17 .093 


b7-.-18 .oSl 


.065 


.038


47-







o.


	 •i 
HOLE # D-15	 iDIOLIETRIC LOG 


FEET 


33h 


!1 1 


35-3S 


3ç-36 


36.-36 


36?37 


37-,37 


37.38 


3838-


38-39 


39-..jjQ 


J4Ou44.O. 
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HOLE # D-.19


ir


32-32k


32.33 


33-33k 


33314 


3)4..31 


31-35 


3S-3S 


35-36. 


36-36k 


3&-37 


37..37..


RADIONETRIC LOG 


READING NR/ER 


.038 


.27 


C, .,-) 


.67 


.17 


.079 


.065 
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READING It/}. 
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• .038
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ET 
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47-L8


READING i1R/}R 
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.37 


.37 


.37 
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RIDIOiiTRIC LOG 


FEET	 READING ITI/HR
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HOLE RtWIOLETRIC LOG 


FEET ADING I/!1R 
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3S3 .051• 
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Rest1ts of Sample Analysis 


eU308% cU308 


D-l233..38 .11 .13 


D..1 2381ji .09 


D-1S233381 .01 *	 .o 


N.1S2lL-]5 .01 .0]. 


I1-]1i.18..20 .01 


D-lS36-38A .07 .09 


D-]538t0 .03 .ob 


D-]$3638 .07 :	 .11











YOUNG EXPLORA.TION COMPANY RIG if 95 


Type	 Built by 1OUNG MA.CHINE COM1Y 
OKLAHOMA. CITY, OKLAHOMA 	 S 


Compares to a Fanke Model # 


Built in September, 1953 
Mud pump size 	 by 6 
Size hole drilled - !inches 
Pipe - Mayhue Jr. two and three eighths by ten feet 


Tool joint three inch diazeter 
Tower	 26 feet from ground to top; when raised 
Truck	 International R16o 
Power delivered to rig by a split power takeoff from the truck engine-, 
with a combination hydraulic' and automatic pulldown 
Rig rated for a 750 foot hole; 
Kelly - 15 feet in length - round fluted 


WATERTRUCK	 '. 


Tank	 900 gal,;	 '	 '' 
Truck - 2 ton	 ' 
Wench	 Tulsa 500 


COr1PESSOR 


Blower type	 delivers . ) oo CFM at' an average drilling pressure of
Lo PSI -- So si build up pressure; 


DRILLING COST CALCULA.IOIS 


Coring	 Non-Coring 


93.75 hours at $17.90 = $1678.12.	 100.25 hours at $17.9O = $l79i,L8 
1 core head bit 	 li2.50	 ]J hours at $12.50	 175.00 


Total	 $l720,62.	 (Travel) 
1 fish tail bit	 15.00 


-	 S 	


''$l93L&,1' 
658 feet cored	 21423 feet drilled 


$1720.62 - $2.6]5/ft.	 S 	 S 	 $1914.	 - o.8i9/ft1 658	 21423 


	


Allowed by contract - $2.60/ft. 	 Allowed by contract - $1.00/ft.
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frWBL29 WAF SP 20 I-'BOM 


/	 SPOKANE WASH 1031-56 425? 1 
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GEORGE C. SELFRIDCE 


/ CHAIRMAN OPERATING COMMITTEE 


/	
DMEA, DEPT OF INTERIOR S WA 


/	
RE BURMA C EXPLORATION CORPORATION CONTRACT NUMBER IDM65 DOCKET 


/	 DMEA 4107. OPERATOR ADVISED BY LETTER DATED OCTOBER 24 THAT STAGES 


2 AND 3 WILL NOT BE AUTHORIZED BECAUSE OF DISCOURAGING RESULTS OF 


STAGE 1. COPIES OF THIS LETTER AND OF THE OPERATORS REPORT ON STAGE 


1 WERE MAILED TO YOU OCTOBER 25. 
WING C. AGNEW ACTING EXECUTIVE OFFICERBOM SP 


IDME965 4107 24 2 3 1 1 25 


VA 427? 


--	 -	 2
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MEMORPNDUM


U
UNITED STATES


DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 	 OCT 2 31956 


WASN25xCx 
So. 157 Howard Street 
Spokane II, Washington


October 16, 1956 


To:	 DMA Field Team, Region I, Northwest District 


From:	 Donald C. Alvord, Geologist, U. S. Geological Survey 


Subject: Interim inspection report., Docket No. DMEA--i.1O7 (Uranium), 
Burmac Exploration Corporation, Cox Lease, Fallon County, 
Montana, Contract No. Idm-E965. 


The property was inspected on August 17, 1956, in company 
with R. D. Sample, geologist, Geological Survey, and Cesar Ibanez, 
Point IV trainee. William J. McCabe, geologist-in-charge and 
treasurer of the Burrnac Exploration Corporation, was present during 
the examination. 


Under the contract Stage I drilling comprises four core 
holes and 22 non-core holes aggregating l,10 feet to be drilled 
on about a 1-i-0O-foot grid pattern in the SW-I of sec. 17; and six 
core holes and 2+ non-core holes aggregating 2,100 feet to be 
drilled on about a 650-foot grid in the S of sec. 18. At the 
time of the examination all 10 core holes, aggregating 658 feet, 
had been completed as had 17 non-core holes in the SW-I of.sec. 17, 
which aggregated 870 feet. One of the core holes (M18C) penetrated 
material averaging O.LI.L. MR/hr but none of the others penetrated 
ground that was even weakly radioactive, all registering 0.10 MR/hr 
or less. Of the 17 completed non-core holes, six penetrated ground 
exceeding 0.lO.MR/hr, but only one of these, D-l5, penetrated ground 
containing radioactivity equivalent to 0.1 percent U 308 or better. 
At a depth of 37 feet this hole penetrated 2 feet of material 
estimated to contain 0.11 percent eU 3O. Hole 75 located about 
200 feet south of D-l5, was drilled pror to the contract. This 
hole penetrated 2.7 feet of material averaging 0.12 percent èU3O 
at approximately the same elevation as the 0.11 percent eU 2O8 material 
found in D-l5. 


All but five of the non-core holes scheduled f or the SW* of 
sec. 17 were completed. The results are considered discouraging. 
Non-core hole drilling in the S of sec. 18 will be started shortly 
but the results are not expected to be exciting because a promising 
target, an inferred structural low, has been shown by the core holes 
to be a structural high which contains thin unpromising sandstone 
beds.







.	 S 


The program is being carried out in a workmanlike manner. 
The geologic control appears to be adequab. As the sandstone beds 
in the ore zone proved impossible to core by conventional methods, 
core recovery from the 10 holes ranged from 3.5 to +9.08 percent and 


averaged only 32.8 percent; nevertheless, by closely checking the 
cuttings adequate geologic logs of the holes were prepared. 


Initially, a Duclone dust collector was used to sample non-
core hole cuttings but proved unsatisfactory because of the wet 
ground encountered. A baffle collector made of 8-inch casing was 
devised and proved satisfactory in operation. As specified in the 
contract, cuttings from each 2-foot run was beirg collected, classified, 
and stored for future examination, and all holes were being prohed 
with a geiger counter. 


Distribution: 
DEA (orig. & 3) 
USBM (2) 
USBM (AD) 
Docket 
Alvord
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/cFrm )	 UNITED STATES	 Budget Bureau No. 42-R1036.5 


7	 "	 DEPARTMENT OF THE INTERIOR 
/	 DEFENSE MINERALS EXPLORATION ADMINISTRATI9	 ''1ø	 OCT 


OPERATOR'S MONTHLY REPORT AND VOUC4(EI98 


Month of August, i9	 Docket No. DMEA	 Contract No. 
Operator's Name BUrfl3Q i&zatiQn C9rp---aton -----------------------Minerals Jfr31'Ii


Address Box 8,36, Wifliston, North Dakota----------------------------------------------------
Contract Amount,	 51].2,.00---------Government Participation: 71%	 Amount, s3 J4.00-----


FOR OPERATOR'S USE FOR GOVERNMENT USE ONLY 


Monthly Totals Previously Totals To Date •Approved Approved Totals Approved Totals 
Total Reported Monthly Total Previdusly Reported To Date 


3,71Q8Q -----0.00.171Q.8Q----------- )j'e) -
1984.48-------------------- ---------------


----
198I,J48


----------


ITEMS OF COSTS 


(1) Independent
Contracts: 


• Short Form 
Drillingc'?---------------------


Crosscutting------------------------
Drifting-----------------------------


(2) Labor and Supervision: 
Labor 
Supervision-------------------------
Technical Services 


(3) Operating Mat'ls. and Supplies: 
Timber 
Explosives--------------------------
Pipe----------------------------------
Track--------------------------------


(4) Operating Equipment: 
Rental-------------------------------
Purchase----------------------------
Depreciation-----------------------


(5) Initial Rehabilitation and Repaira 
(6) New Bldgs., Improvements, etc 
(7) Miscellaneous: 


Repairs to Equipment 
Sampling and Analysis 
Payroll Taxes 
Liability Insurance 


.denta1
9h 	 is 


"8) Contingencies (specify): 


TOTALS------------------------------


J3.hI4
	


000	 4	 7 ,	 4' 1 
OJILQO 


rtify that the above bill is correct and just sand that payment therefor has not 


\ Js/f *payee	 P-lorationCorPox'ation 


Title President 
her is signed or receipted in the name of a company or corporation, the name of the person writing 
corporate name, as well as the capacity in which he signs, must appear. For example: "John 
per John Smith, Secretary," or "Treasurer," as the case may be. 


5.—TItle 18, U. S. Code (Crimes), section 1001. makes it a criminal offense to make a willfully 
OF representation to any department or agency of the United States as to any matter within its 


33.5%5'1 \	 (Instructions on 5er1J41


Pursuant to authority, vested in me, I. certify 
that this account is correct and proper for pay-
ment in the amount of: 


Signature
(Authorized Certifying Officer) 


Date////	 Vou. No. 
(See other side) 


:77-' 







.	 I	 : 
(For Govsrnment vs. only) 


CERTIPICATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the beat of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration Ad	 stration project under Contract No. 	 in accordance with the terms of the contract. 


Signre	 9Jj, -------Title	 1j/ 
APPROVAL BY DMEA EXECUTIVE OFFICER OR ALTERIYATE:	 V 


Signau're 41L---------------Title4'	 Date 


MONTHLY REPORT OF OPERAT 


The Operator (Contractor) of an exploration project is 
required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-104—Operator's Monthly Report and 
Voucher.—This form details expenditures and - consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing. formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—Al1 the applicable spaces in Form MF-104 
8hould be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952),. 
however, this form is readily adaptable for use in reporting 
activities under other contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical 
services incurred for the exploratory operations. Do not 
include labor, supervision and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in. the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The. amount. 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be reported under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
services, materials, etc., which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other stven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer.. This certification may be stated thus, 
"Certified True Copy (or Transcript)", followed by appro-
priate signature. If. the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 


"thé Operator need not support his monthly voucher with 
original or certified documents except in cases of equipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus supported.	 - 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operator will submit his claim under item (1)- of .Forni" 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descripLe Qrd,uchas, illin,jull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 


GPO 872893







I Urrs TuIs II 
M0NTR ii COSTS TO DAYS	 UNITS TO


Unit Costa 


1.OD/tL £2h23
6$B 


-------


oo----- --


732..W-------oBi


OPERATION Usr COSTS THIS 


Drifting---------------------------------
Crosscutting---------------------------


WI nzes.. 
Shaft-----------------------------------


£t )17].O.I,BID.... Drilling: Core------------------------
ft1 198b.. 


Raising.._-----------------------------


Stripping
Auger-------------------------


Trenching


-- --


3k.00 Ts1k -----------
Roads and Trails._ 
------- 't i39.Jik


AUTBORIZID BY CONTRACT 
Urr CosTs ________ 


To DATa
'3nIts 


2.60/ft.----61.o 
0.819/f 10360. 


2Xi 


0.21k/ft ..11000.


m W-1O4A
	


Budget Bureau No. 42-R1151.2 
(April 1952)	 •


UNITED STATES 
DEPARTMENT OF THE INTERIOR	 j1j L/J	 m 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT Oc2
27956 


Month o' U-------195	 Docket No. DMEA J37	 Contract No. 1d111.E96S 
Operator's Name BUr1T1C	 orporatjon	 Mmerals Ui 


Address -------------------- -------------------------------------------


TOTAL DISTRIBUTED COSTS...... 


Operating Equipment Purchased.... 
Initial Rehabilitation and Repairs 
New Buildings, Improvements, etc 


TOTAL COSTS----------------------


TOTAL COSTS 
AuTnoRizaD BY 
CONTRACT 


The undersigned company, and theofficial executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the Jest of their knowledge and belief. 


	


Date J	 JfZOpérator	 EXp 


	


Per	 a2&Ze4-' Title 


)'. NOTE.—Tltle 18, U. S. Code (Crimes), section 1001, makes it a criminal offense to make a wlllftfly 
false statement or representation to any department or agcncy of the United States as to any matter within 
its Jurisdiction.


(Instructions on reverse)


REMARKS: 


(For Government use only) 







..


INSTRUCTIONS 


Preparation of Form MF-104A--Operagor's Unit cost and Progress Report—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the Supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, howevf, for those unusual phases which may need to be 
reported for a particular project. It will be necessary for the Operator to distribute his 
costs among the applicable phases reported with the exception of. three items the costs of 
which are not to be distributed by the Operator These three items are: "Operating Equip-
meht Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items on a monthly basis is doubtless 
clear to the Operator, since such distribution might well overstate the cost for any one 
month or pei10 short. of theentire contract period. 


Form MF-104A has been designed to tie in with Form MF--104 for both monthly and 
cumulative costs. The "Total Costs" on Form 1F–lO4A for each month should equal 
the monthly "Total Costs" as reported on Form MF-104. Thisis also true of the "Total 
Costs To Date". 


In preparing Form MF-104A, it will be necessary frequently to dislribute certain 
costs over a number of items. For instance, supervisory and engineering costs may have 
to be distributed over several phases, uch as, drifting, crosscutting, raising, .etc., provided 
that these items were reported active for the month. Such distributions should be made 
on the basis of time spent on the various phases, on man days of labor charged to such 
phases, or on some other equitable lasis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided for 
the use of the Operator to call attentiOn to any unusual circumstances causing excessive or 
disproportionate unit costs. 


S -	 .	 GPO 872894
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YAPUNCCI SANDRSON 
LABORATORIES 


P. 0. Box 593 
PHONE 9.8979


2	 j IVflfl	 IDI	 III 


2	 BILLINGS, MONTANA 


Daie __ ______ 


To:	 Burmac	 xp1orationorporation Lab. No._	 71	 _& 844J 
P.O. Box 836 
Willia-ton, North Dakota Invoice No.	 _____ 


Total Charges $_____-._ 
D. D. DaUa3 


CERTIFIED URANIUM ASSAY REPORT 


SAMPLE RADIOMETRIC ASSAY CHEMICAL ASSAY 
__________ Equva1ent U:Os, % by weight U1O. % by weight 


Lab No. 17-U 


D-153840 0.03 0.04 
D .-153638 0.07 0.11 
D-153638A 0.07 0.09 


Lab No. 84-U 


D-15233-38 0.1). 0.13 
D-15238--41 0.09 ,	 0.14 
D-15233-381 0.01 0.04 
M-141820 0.01 0.01 
M-141820 0.01 . 0.04


Signed by 


ASSAYERS FOR EXPLORATION AND DEVELOPMENT OF URANIUM DEPOSITS 







.	 . 


Op,Ci1bEZ' 28, 16 


) 
Ii


Jc'hn A,	 oi' 
. . Uur'eau o 


30L	 &itrtticn ii41i:
ntn3. cioø1 oL inoa 


:ctt,, cntu&	
t4!j7 (tr.iiz) 


unt.y, ciciA 
:;o.• IE% 


r . 3owhcz; 


I a nnc1oin ttv icd cci o oz'r '-1	 1O1. A'so 
st'- Live co io	 t m ivG8 3GZ	 3 &.crr	 orin 


o	 ant iv to 4os 01 VQ z'tiUL rnur JL	 'zort. 


You will rota that	 per ot .or or; rae	 t1J 
1Orc t1 a2' '	 in e COflX4't,	 C COOS Ot ± Ot for 
strair1t riUi%, 1owever, aveeaed on1r	 wher* LOC cz' ot 


V3	 in ar c	 Inø	 t	 ct irz1ii	 I 
inc1u'i the efltire coat	 £otrtaan hour ot tvo3. tizo, !.. ienborn 
tito4 in a t*1ehc cc ration th n thnt thoux thi; othod of 


ca1t.on wo4U bo	 vI so on; * e cr not cxcet o totoL a110 
*ble ot io the 6 ho1s in 3t.ag3 Z. 


Uner t1 Lt so cw' I a iaridin iiv	 L- o	 inod rort 
inc	 ontbir prea, ntio	 1 'c 


1OSO Cc.Zt2tfCt	 pon o' 1il i	 i	 ) v y 	 r 
bcr .ior	 toerinrj	 ra'ortj


Sinci ycxz'i, L 
Dois :	 Uo







. 


. 
'S	 1g 


Grrn F orkE, I • D ak, 
Septeibor 5, 1956 


Dots I). Dt11ø, Pretdent 
Burinaa Exp1or%tton C orporit tan 
l3ox 836 


t11toton, North kots 


Dea! !!r, &11ie1 


Enaloied horrtth tr the eo1o10 nd etieertn 	 ta 
athere from	 I of the exp1ortton projct 


4107, preforred n the oliti prospect, SW, Sea, 17 & 
s*; i; omsh1 10 North inge 61 ::at 
13 F11an oirnty, ontana from Auut 1, 196 to Auixr t 
2, 1956, 
The	 of tita oonteted of rotry oore nd nao 
dri11tn to tout ndstOfle4..1tflite ,emi of the Fort Union 
forrmatlon, 11 holes 'are 1ogge oo1otetlly nd probcI 
radtoretrto11y and sarn'led,	 pl tMtotttn thirr1'
tation ero nlyzed cerntal1y tnd dtomtri&l1y. 
A total of 3O1 feet were rt11ed; 653 foot of oortn 
2423 ft of no .-oorti. A1thouh eonvontiont1 cort of 
the won 1t'rste	 wo O recovery t	 lioortn 
wthoa described In the roport ve sufftcIrnt trforrit 'n 
t t( the	 rtr of	 I nttion and tnr11t&on. 


If ou vo	 tion elrtIv t tit rcort o not 
hoIt&'te to rit e	 th fo1oir	 3re 


m, . oCbe 
338 1ott M, 
Crd Forks, North tot 


Ktnrt perco1 oars,


:.	 )	 ''	 ,	 - 
Tin, 1/
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JUL H9 


So. 157 Howard Street 
øx**ne I4 Wshincc


.i1y 3, 1956 


)r o1ø D.	 L1as, Presideit 
Th4'se Exp1oratic. Corp. 
P. 0. Bcx 836 
Wi11jst, Ncr'th Ukota


se:. aocket No. r*qE 2jQ7 
Ccx Lease 
'eU'*i Cmty, **itana 


Coutract No. Idrn965 


ar Kr. Ue*: 


We *e in receipt of rour letter of July 17, 1956, with 
wbith you enclosed two cc1es of your Perforsrzce Bcnd in lieu of 
the e.lified Cousent to Lien which was no acceptable to the 
Governnt. Enclosed is yur cy of Cccztract Id965. As you 
request, the copies of the Ccisent to Lien forms are returned 
herewith. czi and irwtructioua for subniittin your thly 
prcress report will be sent to you by the U. S. Bureau of Itinea 
and should reach you within the next fey days. 


Progress inspectiois are e periodically by rxiers 
ot the U. S. Geo2.iaI Survey and the U. S. Bureau of Mines ,, but 
it will not be necessary for u to have a representative i the 
prcperty when the work stax't6. However, we will send aomscr&e over 
as soui as e can after the project baa been started. he locaticxs 
o the core and auicore boles are shoen cn the rp acconaziying the 
coutract and your engineer should not have any difficulty locating 
them cii the ground. While the holes should be located as closely as possible to their positizis as indicated ou the map, should an 
indicated hole fall at sose inaccessible point, such as at the 
edge of a bluff or within an area f builders, there is no c.jectii to eowing it as .icb as 5 or 30 feet. Before any significant 
departure fx'os the terma of the coutract, you should request autbor 
izaticn in a letter to the Yield Thsa, giving the nature of the 
dearture and the reasons therefor. 


By Field	 Region I, NW Diet. 


. 
U. S. Geological. Survey 


Enclosures	 r.
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UNITED STATES


DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION


JUL29 
So. 157 Howard Street	


u 56 
Spokane 1i, Washington


July 18, 1956 


Mr. George C. Seifridge, Chairman 
DMEA Operating Committee 
Department of the Interior 
Washington 25, D. C.


Re: Docket No. DMEA-1O7 (Uranium) 
Burmac Exploration Corp. 
Cox Lease 
Fallon County, Montana 
Contract No. Id.m-E965 


Dear Mr. Seifridge: 


In accordance with your letter of July 10, enclosed 
are the original of the Performance Bond and twO copies of a 
letter dated July 17 from Mr. Dallas. The Operator's copy of 
the contract will be forwarded to him in the next day or two. 


Sincerely yours, 


'eissenborn 
Executive Officer, DMEA 
Field Team, Region I, NW Diet. 


Enclosures 


cc: USBM (2) 
USBM (AD) 
Alvord.
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EEXY 


JULY 17, 1956


	 Ju__ I 


R. A. E. WEI8E.N$ORN 
XECUTIVE OFFICER, DMEA 
OUTH 157 HOWARD STREET	 Re:. DOCKET NO, DMEA-4107 


POKANE 4, WASHINGTON


	


	 (URANIUM) 
COX LEASE 
FALLOW COUNTY, MONT4 
CONTRACT NO IDM..E965 


DEAR MR WEI SRENNORN 


I AM ENCLOSING TWO COPIES OF THE PERFORMANCE 50N0 IN ACOORD 
ANCE WI TH THE TELEGRAM QF JULY 10 FROM MR. M I TIE WDORF. 


IT IS sTILL- ANTICIPATED TH*T WE WILL START THE DRILLING 
PROGRAM ON AUGUST 1, 1956. THE SURVEYING AND gTAK$NG OF 
HOLES WILL TAKE PLACE ON THE TWO Oft THREE DAYS PEOEDINO 
AUGUST 1, 


Di	 MR. WILLIAM J. MC CANE WILL BE THE GEOLOGIST WHO WILL DEVOTE 
FULL TIME TO THE PROJECT IN ACCORDANCE WITH THEGENERAL PRO 
ViSIONs UNDER EXHI.NIT '!A 0 .OF THE CONTRACT. HIS ADDRESS AFTER 


U	 WORK STARTS WILL PRONAILY SE /O WESTOATE MOTEL, BEAOH, N. D. 


I AM ASSUMING THAT YOU WILL HAVE A REPRESENTATIVE VISIT AND 


Y	
INSPECT OUR QPRATION8. SINCE I PLAN TO NE PRESENT FOR THE 
PEG INNING OF THE PROGRAM I WILL NE ANXIOUS TO MEET WITH YOUR 
REPRESENTATIVE AND DISCUSS ThE DETAILS OF THE CONTRACT A8 
WELL AS OUR PLAN OF OPERATION.	 - 


WOULD YOU KINDLY ADVISE ME IF THERE-ARE ANY SPECIAL FORMS, 
VOUCHERS, ETC, WHICH I WILL NEED IN ORDER TO COMPLY WITH THE 
TERMS OF THE CONTRACT. 


FURTHER, WOULD YOU PLEASE RETURN THE COP4SENT TO L,ENH FORMS 


If WHiCH WERE ENCLOSED WITH THE cOPY OF MV LETTER OF JULY. 10 10 


1/ M. MITTENDORF YOU PROBANLV KNOW THAT THE FORMS WERE NOT 


U ACCEPTABLE TO THE GOVERNMENT4	 -. 


ENCLI PERFORMANCE BOND 
CC: C,. 0. MITTENDORF 


w. J.MCCABE -


SINCERELY YOURS, 


0015 D. DALLAS 
(2 COPiES)











B URMA C EXPL ORA TION CORPORA TION 


DR. DONALD TOWSE, Exploration Manager DOIS D. DALLAS, President 
952 PARK AVENUE POST OFFICE BOX 836 
DICKINSON, NORTH DAKOTA WILLISTON, NORTH DAKOTA


JULY 10, 1956 


U. 3. DEPT. OF INTERIOR 
DEFENSE MINERALS EXPLORATION ADM. 
WASHINGTON 25, D. C. 


ATTN: C. 0. MITTENDORF, 
ADMINISTRATOR


RE: DOCKET NO. DMEA41O7 
COX LEASE (URANIUM) 
FALLON COUNTY, MONT. 


DEAR. MR. MITTENDORF: 


THIS WILL ACKNOWLEDGE RECEIPT OF YOUR TELEGRAM CONCERNING 
CONTRACT NO. IDME965. 


J ALSO RECEIVED TODAY FROM MR. COX A REVISED CONSENT TO 
LIEN. APPARENTLY THE ATTORNEY FOR MR. COX, WHO PREPARED THE 
FORMER CONSENT TO LIEN, FEARED THAT MR. COX WAS GRANTING 
RIGHTS IN ADDITION TO THOSE TO URANIUM AND ASSOCIATED 
MATERIALS. 


1 REALIZE THAT THE SUBMITTAL OF THIS CONSENT TO LIEN IS 
SOMEWHAT IRREGULAR AND W i'I IS NOT ACCEPTABLE PLEASE 
ADVISE ME BY WIRE (COLLECT) AND WE WILL PROCEED WITH 
OBTAINING THE BOND. FOUR COPIES OF THE CONSENT TO LIEN 
ARE ENCLOSED AND THE REMAINING TWO WiLL BE SENT TO MR. 
A. E. WEISSENBORN WITH'!A COPY OF THIS LETTER. 


IF NECESSARY ARRANGEMENTS CAN BE MADE WE EXPECT TO START 
STAGE NO. I OF THE CONTRACT ON AUGUST 1, 1956. 


SINCERELY YOURS,, 


L4 r'a!L 
DOIS D. DALLAS 


ENOL: 4 MF2O3, REVISED 
CC: A. E. WEISSENBORN


JUL 1 2 1956 















B URMA C EXPL ORA TION CORPORA TION 


DR. DONALD TOWSE, Exploration Manager 	 DOIS D. DALLAS, President 
952 PARK AVENUE
	


POST OFFICE BOX 836 
DICKINSON, NORTH DAKOTA


	
WILLISTON, NORTH DAKOTA 


JULY 3, 1956 


U. S. DEPARTMENT OF INTERIOR 
DEFENSE MINERALS EXPLORATiON ADMINISTRATION 
WASHINGTON 25, D. C. 


ATTN: MR. C. 0. MITTENDORF; 
ADMINISTRATR


RE: DOCKET NO. DMEA41O7 
(uRANiuM) COX LEASE 
FALLOW COUNTY, MONT. 


DEAR MR. MITTENDORF: 


ENCLOSED ARE THE ORIGINAL AND FIVE COMES OF THE 
PROPOSED LONGFORM DMEA CONTRACT WHICH WE RECEIVED 
YESTERDAY FROM THE SPOKANE OFFICE. WE HAVE FOUND 
THiS CONTRACT TO BE SATISFACTORY TO US AND HAVE 
EXECUTED SAME. 


PLEASE NOTIFY US AS SOON AS POSSIBLE AFTER THE 
DATE ON WHICH THE CONTRACT BECOMES EFFECTiVE. 


gINCERELY YOURS, 


/


DOIS D. DALLAS 
ENCL: FIVE COPIES AND 


ORIGINAL OF DMEA 
PROPOSED CONTRACT	 / 


// 


CC: A. E. WE1SSENBORN


JUL



















Surname copy 


UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION. 


WASHINGTON 25 D C







so*e in stueturd 1orn such u isi fi*xur a4 besine, end tI* 
tsct thet this is a nsr eres wrrnting a. ecnshat greeter zisk than. 
better knawn areas, s belisie that * sii*U project m.oh that 
• covered b7 tbe etteabed eob'*ót i in *dor.	 i 


•	 Tbe prógrs Outlined b the *xanining o1oict has been 
oditisd smeihet in order te sore tiorouh1j test two we11'defirsd 


•	 t $W f eec, 17 sr the $ o eec. 1, The tote). ootage 
ruins the ui*. The area covered b the cont'sct has been enlarged 
to inelude the vtoie otectioxis l7snd 18. 1 anderetard that this 
is *'eeab1e to the (er*tc*t. 


Since ne costs re ixzc1iided with the lteport at E thvithm, 
have eeiitmd coete ishieb ama. ressonable L eGTiatflt with corts 


• ftiudsd with the application. ••


5incere3 yours, 


WS. Marthi. 
ACTING caiin, persting Coittós (() 


Enclosures 


A?PROVD: 


P F. Yres	 j1) 
L_J	 J,Ut _1	 * rJf.*tJ	 - J )4b.r,Thursau oi *nes 


• Thor H. Kiilsgaar 	 • 
x1inrs.L.&: 	 -j.	 - •	 rNt*.r--	 • 


(D50104C4 SUZV7	 :.	 : 


P.S. Contracts to be signe4 by (erator 
MChing/ai . 6/21/6	 bef'e execution by the Government. 
cc to: Docket	 .	 .	 This action is necessary as ádmi-


Adnr.' 3 Reading. i1e	 . •.	 istx'tive safeguard until Defense 
• Operating Committee	 • . . Production Act is extended by the 


0	
Messrs. JECrawford, Rn. 361j3	 .	 Congress. Please do not date. 
• .	 . THKI,ilsgaard, Rzn. S2214	 •	 •	 : • • 


•	 .	 • JOHosted, Rn. 32110, GSA	 •	 .	 .	 .	 ••	 . . •	 • • 
Code . 700	 •	 •	 •	 . •.	 .	 . 


•	 • Mr.. Ching	 •	 ..	 .	 .	 .







DRAFTS 
/	 6/ii/6 


hing/ai


DOCKET 
:1?


MF-200
(Revised June 1954) Docket No. DM'A 4aQ?------------


CommoditY/U± ---------------------


Contract#'o. Idm–E------------------------


UNITED STATES OF AMERIJ(
DEPARTMENT OF THE INTERfOR 


DEFENSE MINERALS EXPLORATION AD) IN ISTRATION


EXPLORATION PROJECT Co)qTRACT1 


It is agreed this --------------------------------------------day of ------/----------------------------------------, between the 
United States of America, acting through the Departmen)'of the Interior, Defense Minerals Exploration 
Administration, hereinafter called the "Government," 1id 2 


-


, 
whose mailing address is -----------


---------------------------------------illis-ton--
hereinafter called the "Operator," as follows;


th--Dakota---------------------------------------------------------------------------


ARTICLE 1. This contract is enter into under the authority of the Defense Production Act of 
1950, as amended. It consists of this for$ (MF-200), the attached Exhibit "A," Annex I, and 


!--gure---1---and4igu.re--2)-/-----------------------------------------------------------------------------------------------------------------
The Operator shall not transfer Ør assign this contract or any right thereunder without the written 


consent of the Government. 	 / 


ARTICLE 2. Operator's prØerty rights.—(a) The land which is the subject of this contract (here-
inafter called "the land") is in te State of-------------------------------, County of 
and is described in Annex J3 / 


(b) The Operator reprents and undertakes that: 
(1) The Operator/is the 4	 ies	 ---------------------------------------of	 'a1-r-ights---------------


in the land, in posses/ion and entitled to possession for all of the purposes of this contract, under 
and by virtue of a	 1-ea3e----' ------ recorded in Book -----------------, page --------------------





official records of s'id County; and 
(2) The Ope/ator's right, title, or interest (whether as owner, lessee, or otherwise) is subject 


only to the folloy'ing claims, liens, or encumbrances--------------------------------------------------------------------------


(c) The Subo/lination Agreement of the'holder of any claim, lien, or encumbrance listed above, 
and (if the Oper'tor does not hold the legal title) the Consent to Lien of any holder of the legal title 


If sufficient sjace is not provided in any blank; use an extra sheet of paper and refer to it in the blank. 
2 Insert name/and if an organization, its nature (corporation and place of incorporation, partnership with names of 


partners, etc.). / 
'State on a/separate sheet marked "Annex I" the legal 'description or enough to identify the property, particularly 


excluding any 4reas from which the production is not to be subject to the Government's percentage royalty. 
'Insert "o'#ner," "lessee," "contract purchaser," "locator," etc. 
'Insert "tlje entire interest," "the mineral rights," "an undivided one-third," etc. 
'Insert "deed," "lease," "contract," "location notice," "patent," etc. 


If not re4ord'ed, so indicate by inserting "un."
10-70617-1
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of the land (lessor, seller, optionor, etc.), are attached, as follows:	 ----
----------------------------------------------------------


(d) The Operator shall preserve and maintain his right, title, and interest in the land and his right 
to the possession thereof for the purposes of this contract, and shall devote the land and all existing 
improvements, facilities, buildings, installations, and appurtenances to the purposes of this contract. 
Until the lapse of the time within which the Government may make a certification of discovery or 
development without any such certification having been made, and after any such certification has been 
made, the Operator shall neither transfer, Convey, nor surrender the land nor any right, title, or interest 
therein, nor permit nor suffer any claim, lien, or encumbrance thereon, without expressly referring to and 
providing in the instrument of conveyance, lien, or encumbrance for the preservation of the Government's. 
right to a percentage royalty on production and lien for the payment thereof. If the Government makes 
no certification of discovery or development within the time limited in Article 8, it Shall thereafter have 
no claim against the land or any production therefrom except for any production referred to in Article 
8(b) (1). 


ARTICLE 3. The exploration pro ject.—The project is a search for indicated or undeveloped deposits 
of --------Uraiiiunt--------------------------------------------------------------------------------------------------------The work to be performed 
is described in Exhibit "A." The Operator on or before --------------------------------------------------shall commence 
the work, and on or before _.tobe3119L6-- ----------(unless the Operator's obligation to prosecute 
the work is terminated—see Article 10) shall either have completed the work or shall have incurred 
allowable costs (see Article 6) in a sum not less than the estimated total allowable cost set forth in 
Exhibit "A." 


ARTICLE 4. Performance of the work.—(a) Operator's responsibility.—The work shall be per-
formed with reasonable diligence, efficiently, expertly, in a workmanlike manner, in accordance with 
good mining standards and State regulations for health and safety and for liability insurance covering 
employment; and with suitable and adequate equipment, facilities, materials, supplies, and labor, to 
bring it to completion , within the time fixed. 


(b) Independent contracts.—To the extent that the allowable costs are estimated in Exhibit "A" 
with express reference to performance by independent contractors on a unit-price basis (such as per 
foot of drilling, per foot of drifting, per hour of bulldozer operations), the work may be so performed; 
but if the reference in Exhibit "A" to any such independent contract requires the Government's 
approval thereof, payments under such contract will not be allowable costs unless the Government gives 
its written approval of the contract. Any such independent contract shall refer to some specific and 
identifiable part of the work, and shall be subject to all of the pertinent terms and conditions of this 
exploration contract; but the Government shall not be considered a party thereto, and its rights under 
this contract, including the right to terminate its contributions, shall not be affected thereby. Regard -
less of the provisions of any such independent contract and regardless of the Government's approval 
thereof, the Government will participate in payments to the independent contractor only on account of 
work performed in accordance with the provisions of this exploration project contract, and only to the 
extent that the Government deems the unit prices for the work under the independent contract to be 
reasonable. 


(c) Government may inspect.—The Operator shall consult with and inform the Government on all 
phases of the work as it progresses. The Government may enter at all reasonable times to inspect the 
work under the contract, and also after a certification of discovery or development to inspect production 
operations and underground workings. The operator shall provide the Government with all reasonable 
means of access for such inspections. 


ARTICLE 5. Contribution by the Government.—The estimated total allowable cost of the project, 
set forth in Exhibit "A," is the sum of $1S1i2o---------------------------------------------------------------------------------------
The Government shall contribute	 percen'c of the allowable costs as they are incurred in a total sum 
not in excess of $--i1,6314-.00 ------------------------------------------------------------: Provided, That until the Operator has 
rendered to the Government his final report, and any final auditing required by the Government has been 
made, and a final settlement of the contract has been made, the Government may withhold fom the last 
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voucher or vouchers such sums as it sees fit not in excess of 10 percent of the estimated total cost of the 
Lwork or not in excess of the amOunt of the Government's contribution to the cost of property which is or 
may become subject to disposal as provided in Article 9(c), whichever is greater. The Government will 
make its contribution on the basis of the monthly vouchers referred to in Article 7(b), but all payments 
by the Government are provisional only, subject to audit, until the account between the Operator and 
the Government is finally audited and settled. "Costs incurred" mean costs that have been paid or have 
become due and payable, or that in the opinion of the Government have become an obligation. The Gov-
ernment may make payments directly to independent contractors and suppliers for the account of the 
Operator rather than to the Operator. 


ARTICLE 6. Estimated costs.—(a) Categories of costs.—The allowable costs of the work to which 
the Government shall contribute are limited to those that are direct, reasonable, necessary, and that are 
estimated in Exhibit "A" by categories as specified in this article. If any category or subcategory is 
omitted from the estimate of costs, or if the word "none" is annexed to the listing thereof, costs under 
such category or subcategory are not allowable. Any excess over any estimate which is indicated as 
the maximum of any category, subcategory, or item, either as to requirement or related cost, and any 
excess over the estimated total allowable cost of the work, shall not be allowable. Any excess over the 
estimate of any category, subcategory, or item, either as to requirement or related cost, not indicated 
as a maximum shall be allowable within the limit of the estimated total allowable cost of the work. To 
the extent that excesses over maximums other than the estimated total allowable cost of the work may 
be necessary for the performance of the work, the Operator shall incur such excesses for his own account 
without contribution by the Government; but except for any such necessary excesses in categories, sub-
categories, or items thereunder the Operator is not obligated to incur more than his agreed percentage 
of the estimated, total allowable cost of the work. See Article 13 


To the extent specified in this article or in Exhibit "A" the following categories, subcategories, and 
elements thereof are maximums; but if not so specified either here or in Exhibit "A" they are not maxi-
mums, and may be exceeded within the limit of the estimated total allowable cost of the work: 


CATEGORY (1)—INDEPENDENT CONTRACTS.—Work to be performed under independent contracts 
(see Article 4(b)). The estimated total amount of this category and the estimated cost of each unit of 
work for performance under an independent contract are maximums. 


CATEGORY (2)—PERSONAL SERVICES. 


Subcategory (a) —Supervision.—A11 elements of this subcategory (number of supervisors, 
periods of employment, rates of pay, and total) are maximums. 


Subcate gory (b)—Technical services.—A1l elements of this subcategory (number of technicians, 
periods of employment, rates of pay, and total) are maximums. 


Subcategory (c)—Labor. 


CATEGORY (3)—OPERATING MATERIALS AND SUPPLIEs.—Includes such items as drill bits and steel, 
explosives, fuel, pipe, power, small tools costing less than $50 each, timber, track. 


CATEGORY (4)—OPERATING EQUIPMENT. 


Subcategory (a) —Rental.—The number of each object to be rented [6 mine cars, 1 truck], the 
rate of rental [$100 per month, $5 per hour], and the total of this subcategory are maximums. 


Subcategory (b)—Purchases.—The estimated total of this subcategory is a maximum. 


Subcategory (c)—Depreciation.—A1l elements of this subcategory (time periods, rate of depre-
ciation, and subcategory total) are maximums. 
CATEGORY (5)—INITIAL REHABILITATION AND REPAIRS.—Estimates under this category include all 


requirements and related costs, such as labor, materials and supplies, and supervision at a rate not higher 
than provided for in. Category (2), and shall not be duplicated under any other category. The estimated 
total of this category is a maximum. 	 S 


Subcate gory (a)—Initial rehabilitation and repairs of existing buildings, fixtures, and installa-
tio'ns (exclusive of mine workings) .—The estimated total of this subcategory is a maximum. 


Subcategory (b)—Initial rehabilitation and repairs of operating equipinent.—The estimated 
total of this subcategory is a maximum.
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CATEGORY (6)—NEW BUILDINGS, FIXTURES, AND INSTALLATIONS (ExcLusIvE OF MINE WORKINGS) 
Estimates under this category include all requirements and related costs, such as labor, materials and 
supplies, and supervision at a rate not higher than provided for in Category (2), and shall not be dupli-
cated under any other category. The estimated total of this category is a maximum. 


CATEGORY (7)—MIScELLANE0US.-----Repairs and maintenance (other than initial) of operating equip-
ment, analytical work, prints and other reproductions, accounting, Operator's share of payroll taxes, 
liability insurance covering employment, travel, communications, and any other items of requirement or 
cost that do not fall within any of the first 6 categories. 


THE ESTIMATED TOTAL ALLOWABLE COST of the work is a maximum. 
(b) Nonallowable costs.—The following costs are not allowable for contribution by the Government: 


(1) Costs of the land, such as rental, depreciation, depletion, or other cost of acquiring, owning, 
or holding possession; 


(2) Indirect costs, such as general overhead, corporate management, interest, taxes (other than 
payroll and sales taxes), insurance (other than liability insurance covering employment), damages 
to persons, damages to property (other than necessary repairs or replacements of equipment or 
other property used in the work); 


(3) Previous work performed or costs incurred before the date of this contract; and 
(4) Deferred payments.—Any costs incurred by the Operator under any rental-purchase agree-


ment, installment-purchase agreement, or any agreement for the purchase of goods under the provi-
sions of which payment of the full purchase price is deferred more than 90 days from the delivery 
of the goods; unless the purchase agreement is approved by the Government in writing. 


(c) Reductions in costs.—The Operator shall account for and give the Government credit for any 
incidental benefits, credits, or money received in the ordinary course of business in prosecuting the work 
(as by salvage or sale of materials or equipment, furnishing of room or board, furnishing of power or 
services to third persons, rebates or discounts on purchases, etc.), in the same ratio in which the Govern-
ment contributes to costs; and such amounts shall be treated as a reduction in costs incurred so that 
they are available for use within the limit of the original estimated total cost. This provision does not 
apply to receipts from production which are subject to the Government's percentage royalty under the 
provisions of Article 9. s	 tici 13, 


ARTICLE 7. Reports, accounts, audits.—(a) Operator's records.—The Operator shall keep suit-
able records and accounts of the work performed and of any production in which the Government may 
have an interest; and shall preserve those with respect to work performed for at least three years after 
final payment by the Government, and those with respect to production for at least three years after any 
obligation to pay royalties to the Government has terminated. The Government may inspect and audit 
said records and accounts at anytime, either by itself or by a certified public accountant. If the Gov-
ernment elects to audit said records and accounts relating to the exploration work by certified public 
accountant, it may do so as a cost of the work to which the Operator shall contribute. The Comptroller 
General of the United States or his representative, until the expiration of said three-year periods, shall 
have access to and the right to examine any pertinent books, documents, papers, and records of the 
Operator. All of the Operators vouchers and records and accounts relating thereto and the Govern-
ment's payments thereof remain subject to adjustment until final audit by the Government. If work 
under this contract is carried on in conjunction with any other operations, or if labor, supervision, 
services, materials, supplies, equipment, facilities, or other requirements for carrying on the work are 
also used in connection with other operations, the costs shall be segregated and accounted for on a basis 
and by methods and accounts that are satisfactory to and approved by the Government. 


(b) Progress reports and vouchers.—The Operator shall provide the Government with five copies 
of monthly progress reports in three sections as follows: (1) Operator's Monthly Report and Voucher 
showing detailed costs incurred during the reporting period; (2) Operator's Unit Cost and Progress 
Report showing the various types of work performed during the reporting period and costs incurred for 
each type of work; and (3) a Narrative Report of the work performed during the reporting period includ-
ing adequate engineering-geological maps or sketches, drill hole logs and locations, and assay reports on 
samples taken concurrently with advance in mineralized ground. (Forms for reporting under (1) and 
(2) 'above will be provided by the Government.)
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• (c) Final report.—Upon completion of the work or termination of the Government's obligation to 
,contribute to costs, the Operator shall furnish the Government with five copies of a final report (in 
addition to the final progress report and voucher). This final report shall include a geological and engi-
neering evaluation of the results of the work performed under the contract with an estimate of the ore 
reserves resulting from such work, complete assay data, adequate geological and engineering maps or 
sketches, and a summary of the work performed and related costs incurred. 


(d) Report of .sales.—The Operator shall provide the Government with suitable accounting and 
documentary evidence covering all production to which the Government's percentage royalty relates, such 
as copies of smelter or concentrator settlement sheets, and certified accounts of production and sale or 
other disposition of production. 


(e) Compliance with requirements.—If in the opinion of the Government any of the Operator's 
•reports, records, or accounts are insufficient or incomplete, or if the Operator fails to make them, the 
Government may procure. the making or completion of such with suitable attachments as an expense of 
the work to which the Operator shall contribute. The Government may withhold approval and payment 
of any vouchers relating to insufficient or incomplete reports, records, or accounts. 


ARTICLE 8. Repayment by Opercttor.—(a.) Certification.—If the. Government considers that a 
discovery or development from which production may be made has resulted from the work, the Govern-
ment, at any time not later than six months after a sufficient final report and final account (see Article 
7) has been rendered, may so certify in writing to the Operator. Such certification shall describe broadly 
or indicate the nature of the discovery Or development. 


(b) Royalty on production.—The Operator, as principal if the Operator is the producer, or as surety 
if the Operator is not the producer, shall pay to the Government a royalty on all minerals mined or 
produced from the land, as follows: (1) regardless of any certification of discovery or development, 
from the date of the contract until the lapse of the time within which the Government may make such 
certification, or until the total net amount contributed by the Government without interest is fully repaid, 
whichever occurs first; or (2) if the Government makes a certification of discovery or development, 
within a period of ten years from the date of the contract, or until the total net amount contributed by 
the Government without interest is fully repaid, whichever occurs first. 


(c) Basis for computation.—The Government's royalty shall be a percentage of the gross proceeds 
(including any bonuses, premiums, allowances, or other benefits) from the production sold, in the form 
sold (ore, concentrates, metal, or equivalent), at the point of delivery (the f. o. b. point); except, that 
charges of the buyer arising in the regular course of business, and shown as deductions on the buyer's 
settlement sheets, on account of the cost of treatment processes performed by tz.e buyer, sampling and 
assaying to determine the value of the production sold, and freight paid by the buyer to a carrier (not 
the Operator), shall be allowed as deductions in arriving at the "gross proceeds" as that term is used 
herein. Any costs of treatment processes, sampling or assaying, or transportation, performed or paid 
by the Operator or by anyone other than the buyer, are not deductible in arriving at the "gross proceeds" 
as that term is here used. The term "treatment processes," as here used, means those processes (such as 
milling, concentrating, smelting, refining, or equivalent) applied to the crude ore or other production after 
it is extracted from the ground, to put it into a commercially marketable form; excluding fabricating or 
manufacturing. 


(d) Unsold production.—If any production (ore, concentrates, metal, or equivalent), after the lapse 
of six months from the date the ore was extracted from the ground, remains neither sold nor used by 
the Operator in integrated manufacturing or fabricating operations (for instance, if it is stockpiled), 
the Government, at its option, as long as it so remains, may require the computation and payment of 
its royalty on the value of such production in the form (ore, concentrates, metal, or equivalent) it is in 
when the Government elects to require computation and payment. If any production is used by the 
Operator in integrated manufacturing or fabricating operations before the Government makes its elec-
tion, the Government's royalty on such production shall be computed on the value therof in the form in 
which and at the time when it is so used. "Value" as here used means what is or would be gross income 
from mining operations for percentage depletion purposes in Federal income tax determination, or the 
market value, whichever is greater. 	 • 


(e) Percerdctges of royalty.—The percentages of the Government's royalty shall be as follows: 
One and one-half (1½) . percent of amounts ("gross proceeds" or "value") not in excess of eight 


dollars ($8.00). per tOn of production in the form im which sold, held, 	 cl7 plus oie-half (1/2) 
•	
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I	 . 
percent for each additional full fifty cents ($0 .50) by which such amounts exceed eight dollars ($8.00) 
per ton, but not in excess of five (5) percent of such amounts. 


(For instance: the royalty on an amount of five dollars ($5.00) per ton would be one and one-
half ( 11,4) percent; on an amount of ten dollars ($10.00) per ton, three and one-half ( 3½) percent.) 
(f) Time for computation and payment.—The Government's royalty shall be computed and paid 


currently upon each lot sold, held, or used in integrated operations, as the case may be, as above provided 
in this article. 


(g) Lien for payment.—To secure the payment of its perëentage royalty, there is hereby granted to 
the Government a lien upon the land or the Operator's interest in the land and upon any production of 
minerals therefrom, until the royalty claim is extinguished by lapse of time or is fully paid. 


(h) Notice to purchasers.—The Operator shall give notice of the Government's claim for royalty 
to any purchaser of the production, and shall authorize and direct such purchaser to pay the royalty 
directly to the Government and to furnish the Government with copies Of the settlement sheets. If the 
records of any production and sales or other disposition of production, whether the production is by the 
Operator or by others, are not made available to the Government, the amount of the royalty may be 
estimated by the Administrator, Defense Minerals Exploration Administration, or his successor, and his 
estimate thereof shall be final andbinding upon the Operator. 


(i) No obligation to produce.—Nothing in this contract is to be construed as imposing any obligation 
on the Operator or the Operator's successor in interest to engage in any production operations. 


(j) Government not obligated to buy.—Nothing in this contract shall be construed as imposing any 
obligation on the Government to purchase any minerals mined or produced from the land. 


ARTICLE 9. Interests in purchased property.—(a) Title and ownership.—A1l costs under this 
contract shall be incurred by the Operator in the Operator's own name and for the Operator's own 
account; but any property acquired to the cost of which the Government contributes shall belong to the 
Operator and the Government jointly in proportion to their respective contributions, although title thereto 
shall be taken in the name of the Operator. 


(b) Preservation of property.—Until the final disposal of any property in which the Government 
has an interest the Operator shall preserve and protect same for the best interest of the Government, any 
reasonable and necessary costs thereof to be treated as an allowable cost of the project. After the com-
pletion of the work or termination of the Government's obligation to contribute, or when such property 
is not in use for or needed for the work, the Operator shall neither use it without the written consent of 
the Government nor without paying a reasonable rental to be fixed by the Government for its interest. 


(c) Disposal of property.—Upon the completion of the work or termination of the Government's 
obligation to contribute to costs, or when the property is no longer needed for the work, the Operator 
shall promptly dispose of salable or salvageable property in which the Government has an interest for 
the joint account of the Government and the Operator, either by return to the vendor, by sale to others, 
or purchase by the Operator or the Government at a price at least as high as could be obtained from 
others, unless the Government in writing waives its interest in any such property. Without advance 
approval of the sales price by the Government the Operator shall not sell at any price any item of property 
the cost of which was more than $500, and shall not sell at less than 25 percent of the purchase price any 
item of property whichcost $500 or less. The Government, in lieu of approving the sales price for any 
such item, may itself purchase the item at the best price which the Operator is able to obtain or himself 
cares to give. Property remaining upon any termination of the work shall be considered in groups or 
categories (such as drill steel, or explosives, or pipe, or rails), and if the original cost of the remaining 
unexpended portion of any such group or category is less than $50, the Government waives its interest 
therein. If necessary to accomplish the disposal of any item the Operator shall dismantle and sever it 
from the land, the cost thereof to be treated as a cost of the project. 


(d) Default of the Operator ré disposal.—If within 90 days after the completion of the work or ter-
mination of the Government's obligation to contribute to costs, or after the property is no longer needed 
for the work, or after such further time as the Government may in writing allow, the Operator has failed 
to sell or otherwise liquidate or dispose of any property in which the Government has an interest, the 
Government, at any time prior to final settlement under the contract, may pursue one of • the following 
two courses: (1) the Government, by Written notice to the Operator, may place upon such property what 
in lt$ opinion is a fair valuation thereof, not in excess of the cost less 1.66 percent per month from the 
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'date such property was purchased under this contract to the termination of said 90-day period; and such 
property shall thereupon be considered and accounted for as having been purchased by the Operator at 


'the valuation so fixed by the Government; or (2) the Government may enter and take possession of such 
property wherever it may be found, and remove and dispose of it for the joint account of the parties. 


ARTICLE 10. Termination of the Government's obligations.—(a) If in the opinion of the Govern-
ment operations at any time have failed to achieve anticipated results that indicate the probability of 
making a worthwhile discovery, and in the opinion of the Government further operations are not justi-
fied, the Government may give the Operator written notice thereof, and thereupon: (1) the Government 
shall be free of all obligation to contribute to costs not then incurred other than such as may be allowable 
under the provisions of the contract as necessary and incidental to winding up, reporting, and accounting; 
and (2) the Operator shall be free of all obligation to prosecute the work other than such as may be 
necessary and incidental to winding up, reporting, and accounting. 


(b) If in the opinion of the Government the Operator is in any manner in default under the terms 
of the contract, the Government may give the Operator written notice ofsuch default with a specification 
of reasonable time within which the default must be cured; and if the Operator fails to cure such default 
as required, thereupon: (1) the Government shall be relieved of all obligation to contribute to costs not. 
incurred when the notice was given, other than such as may be allowable by the provisions of the contract 
as necessary and incidental to winding up, reporting, and accounting; and (2) the Operator shall be free 
of all obligation to prosecute the work other than such as may be necessary and incidental to winding up, 
reporting, and accounting. The remedy provided for the Government in this paragraph "(b)" is in addi-
tion to any other remedy provided in this contract, and in addition to any other remedy the law may 
provide for breach of contract. 


(c) The giving of any notice by the Government under the provisions of this Article 10 shall not 
affect the Government's rights as provided for in the contract with respect to a percentage royalty, and 
such rights shall be fully preserved. 


ARTICLE 11. Notices to be given by the Government may be delivered to the Operator, or may be 
sent by registered mail addressed to the Operator at his mailing address stated in this contract. If 
mailed, notices are deemed to have been delivered five days after the date of mailing. 


ARTICLE 12.. Officials not to benefit.—No member of or delegate to Congress or resident commis-
sioner shall be admitted to any share or part of this contract or to any benefit that may arise therefrom; 
but this provision shall not be construed to extend to this contract if made with a corporation for its 
general benefit. 


ARTICLE 13. Changes and added provisions.—
(a -----Cat	 -----------------------------------------------------


----------------------------------------------------------------------


contract,----
-------------------------------


The fixed unit costs include all costs of the work necessary to 
rtrnw1	 +.h ir'a1 i+.	 16-70617-1 


(c That part of the last sentence in t first paragraph of Article 
.6(a) commencing after the semicolon, is deleted.
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Executed in sextuplicate the day and year first above vritten. 


THE UNITED STATES OF AMERICA 


By -------------------------------------------------------------------------------------


(Operator) 


By--------------------------------------------------------------------------------------


---- -----------------------------------------------------------, certify that I am the 
---------------------------------------------------------- secretary of the corporation named as Operator herein; 


that ---------------------------------------------------------------------------------------------------who signed this contract on behalf of the 
Operator, was then ------------------------------------------------------------------------------of said corporation; that said. contract 
was duly signed for and in behalf of said corporation by authority of its governing body, and is within 
the scope of its corporate powers.


[CORPORATE 
I SEAL 


U. S. GOVERNMENT PRINTING OFFICE	 16706171 
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tcr inepectio m*1 diepositic by he overnnt. 


AU iriI1 hoLea ehaU be ogged geologicnU r and probed rdio* 


mtt'ica11y, aiiI the rcord of auc? logcine and p?obin' together with 


certified copies of aU asy certiricatse, aU e subritted 4th the 


(pertor rioithly proprese reports. 


The project work ehaU be upz'vieed at all tii b * com 


potent mining enI?ineer or geologist, wto all 'kvote IU tine to the 


project,


The location, Uirection, inclinatn, anti eztent of sU project 


work are atbject. to .th approval of the. Go xrnnt, 


The work i cllvidoJ into thrc stages *s desczbed herei 


aft, ihe Operator shall cosplao ta	 , arni ansU pz'Zorr s mich 


of the work under tagea U and 111 the Goverrunctrlt approves in writ 


in in advance. 


StageI


i the	 f see4 i7 drill 1 corc holes and 22 noncore 


hole, a reatinr approximately lUt* feet, at the locatione indicated 


on the map (1'irure 2). A circled cross zprorents a core dc and s 


plain cross represents a non .core iole T i- work is tieri"ried to c' 


plate a grid with bol - spaced W'O eet apart id at the saum tise Oftw 


set certvtin ninerahzci holes prei vIy Jrillu b t'ie Operator 'he 


h1e are e pecte.t to average approxivae1t feet in depth. The b core 


hole* shall ou z'iUd first to estaulish eOlojcal controls, 


I'i t:e & of see, ie riU 6 core hcL and 2k noncoo oiev, 


*ggragata *pp uJiately IOO fot, at tw Locatins indicstd on tbs
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map (flgura 1), A1t.rate esst'vøat Itnee of holes are tagered, 4t 


the Uz*s 660 teet apart and the hol s iii each line also 66c feet apert. 


The northernmost and oit nmot lini are 330 feet tr t the borders 


of the axes being explored *tti the eaeterztoet and wsrternnoet hoLv are 


330 feet fror the section bowdarisss 1he nolea are expect d to average 


app J5ate1y 70 feet in depth. the 6 core holes shall be drilled first 


to establish eologial controls. 


If the 6 hole requtro aore then 3IIO feet to reach the 


desired horizon, the additional footage end funds required 1y be trsne* 


terrsd end deducted from tge Ill footage and funds upon the writ ten 


pronl of the f oi'e i nt, The footags e8tt1*tsd ror tJe S è of eec, 


17 and the $ of sec. 18 are interohaneab1e as required, 


In the S of eec. 17 dril. ippz oxi u 36 ncnc ore holes 


agrregatu approximte1y 1980 tt a 2O0-aot otfs.ts to previous'y 


drilled holes that chcsv inificant nrai4tun. 


n the 4 of cc, 18 drill appr ..az..iy 3C non"core holes 


aggregtLn, approxiis to y 2,100 feet as 330-foet of sets to tsie I 


holes thst bow rinral. tion or £vors1Le EanUstonelit nit. sones, 


If the appro4mare1 66 holes of this stage reqnlre more than 


1&0&) feet to reach .he der1red horizons the a1it.o a1 footage and fuide 


required r be trar erred id deductiU from tage III footage azid
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xad Unit Cot	 (&.. A*'tic.e 3) r-i 


Xttoidrttsl sUonQe for each foot of 


rotary non-core dz'ilng completed 


h,00 ft. e	 0.2I/ft.	 * 979,20 


7	 cio4	 srla utlys*s	 *1.25/ule ____ 


otai $ l297. 


Zstu*tsd total cøt of Stare II * 


Stags IXZ - 4.LtJ.WL*4r 


Actual cotta ii'.	 S 


Categ*'y (1) Thdependent Conttacts 


3,38(t) ft. rotary noncoe drilling 


L.0O/ft.	 t 3,380,00 


Cagrec (2) through (7)	 Nor*	 ________ 


Totml t 3,380,00 


rLxad Unit Coet __________________________	 .5 	
5. 	 S 


Xnc4ental aUinee fer .sch foot of 


rotary non-care drilling conxnle ted 


3,3130 ft,	 *0.21/ft. 8U.20 


75 ohaidcel sanpl 	 analyea	 $14.25/sai*cle 318 


}tiinated tsl ooøt Of S1e	 IX $ b,509.95
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UNITED STATES
DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATiON 


WASHINGTON 25, D. C. 


June 21, 1956 


Memorandum 


To:	 The Files 


From:	 Michael Ching, Mining Engineer 
Rare and Miscellaneous Metals Division 


Subject: Justification for Proposed Contract 
Docket No. DNEA-ti.107 (Uranium) 
Burrnac Exploration Corporation 
Cox Lease 
Fallon County, Montana 


There has been a considerable difference of opinion in 
the field as wefl as among the members of the commodity group in 
Washington as to whether an exploration project is warranted in 
this case.


E. W. Parsons, USBM member of the examining team recom-
mends denial of the application because the ore lenses found to date 
in the area are thin, associated with lignite, a nd limited in extent, 
and the grade is too low for economical mining by open cut methods 
when consideration is taken of the thickness of the overburden, its 
unconsolidated nature, and the large amount of dilution that would 
take place. 


D. C. Alvord, USGS member of the examining team, recommends 
an exploration project because a considerable amount of ore grade 
material has been encountered in preliminary drilling by the Appli-
cant. The deposits may prove to have more continuity than indicated 
by the drilling to date, and there is a possibility that thicker and 
richer ore bodies may be found in a structural low in the S of sec. 
18. The bulk of the uranium is in sandstone and thus could be re-
covered by standard concentrating methods. Potential deposits could 
feasibly be strip mined. 


Lawrence Y. Marks and Donald L. Curry of the Casper, Wyoming 
office of the AEC believe that there are possibilities for producing 
small tonnages of low-grade ore in the area and that the S of sec. 18 
would be a suitable place for exploratory drilling directed at loca-
ting new ore bodies. They point out the need' for testing of strati-
graphic units other than those already known.
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Eugene W. Grutt, Jr., Manager, Casper Branch Office of the 
AEC, believes along with Marks and Curry that the subjiect area is 
promising enough to justify a DMEA project. 


The Field Team, in a letter dated April 20, 19S6, believes 
that in order to encourage exploration in the new area, we should 
be prepared to take a greater risk than in better known areas. 
Nevertheless, it recorniiiended denial of the application because the 
ore beds were too thin and too low grade for a JJMEA project. (While 
in Washington shortly thereafter Mr. Weissenborn appeared to be in 
favor of a project and certainly was not opposed to it.) 


In the Washington commodity group John E. Crawford, TJSBM, 
favors denial of the application and W. P. Williams, USGS, lists 
some strong points in favor of a project.. 


Joseph 0. Hosted, the Washington representative of the 
ABC, is in favor of a project. 


In view of the widespread mineralization exposed by the 
preliminary work of the Operator, the rather inconclusive results 
regarding continuity of the deposits reported to date, the geological 
possibility of encountering thicker and higher grade ore zones in 
structural lows such as local flexures and basins, and the fact that 
this is a new area warranting a somewhat greater risk than better 
known areas, it is believed that a small exploration project is in 
order. Such a project will not only give more conclusive answers 
to questions regarding continuity of the ore zones and the possible 
presence of thicker and richer ore bodies, but the results will 
serve as a guide in appraising other applications of a marginal na-
ture from this new area. It is believed that the question of the 
economics of mining in this area should be considered only after the 
nature and potential size of the ore bodies have been definitely 
ascertained. 


In the proposed contract the exploration program outlined by 
the examining geologist has been modified somewhat in order to more 
thoroughly test two well-defined areas, the SW of sec. 17 and the S 
of sec. 18. The total footage of drilling remains the same. The 
area covered by the contract ha.s been enlarged to include the whole 
of sections 17 and 18. It is understood that this is agreeable to 
the Operator.
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Since no costs were included with the Report of Examina -
tion, estimated costs that'e reasonable and consistent with those 
included with the application were used In the proposed contract. 
These estimated costs include Independent Contract costs of $1.00 
per foot for rotary non-core drilling and j2.60 per foot for core 
drilling. The only other costs are fixed unit costs of $)4.2 per 
sample for chemical analyses and an incidental allowance of $0.2L 
per foot of core and non-core drilling completed. The incidental 
allowance was arrived at as follows: 


Total footage	 11,000 
Total drilling time	 2 months, 


Total Cost Cost/ft. 
Labor and supervision 


(2 mos.	 $800/mo.) $2,000.00 $ 0.18 
Miscellaneous 


(2* mos •	 250/mo.) 625.00 - 0.06 


Total incidental allowance 2,625.00 $ 0.2I


4LJeL 
Michael Ching 
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BURMA C EXPLORATION CORPORATION 


DR. DONALD TOWSE, Exploration Manager
	


DOIS D. DALLAS, President 
952 PARK AVENUE
	


POST OFFICE BOX 836 
DICKINSON, NORTH DAKOTA


	
WILLISTON, NORTH DAKOTA 


June 8, 19S6


I 
Mr. Ernest Win. Ellis, Chief 	 - 
Rare and Miscellaneous Metals Division


	 ii. 


U. S. Department of Interior 
Defense Minerals Ecploration Administration 
Washington 2S, D. C.


Re: Docket No. DNEA - 14107 (Uranium) 
Cox Lease 
Fallon County, Montana 


Dear Mr • Ellis: 


I am enclosing a confirmation telegram expressing the willing-
ness of Burmac to substitute a "Performance Bond" in lieu of a 
satisfactory Consent to Lien form which we were unable to obtain 
from Mr. Cox. 


Our local insurance representative does not have a supply of 
the "standard form 2S" mentioned in your letter of June 14., 19S6. 
If you have this form available in your office, will you please 
send a few copies. Otherwise, we will ask the insurance represent-
ative to make other arrangements for them. 


3 . cerely yours, 


Dois D. Dallas 


DDD: hi 
Eric.







. DOMESTIC SERVICE \ 
Checkthe class of service desired 


otherwise this message wilibe 
sent as a fulirate telegram 


FULL RATE TELEGRAM 


DAY LETTER 


LSGHT LETTER


irj	 I	 I1	 ]4	 1213 (Itoy. 10-51) 


	


W. P. MARSHALL, PRESIDENT	 .


J4TERNATI0NALSERVICE 
Check the c1ss of service desired; 


otherwise the message will be
sentat the fullrate 


FULL RATE 


LETTER TELEGRAM. 


HIP RADJOGRAM 


NO. WDS..CL.OFSVC. PD.OR COLL. CASH NO. CHARGE TO THE ACCOUNT OF TIME FILED 


I 1..
.iend the following message. subjccl to the terms en back hereoj. which are herebjj agreed to 	 . 


ENE8T WY, ELLIS, CHIEF 
To	 MD MIS61.LANEOU8 MTAL$DIVION . 	 JUNE 7, 15619__ 
Street and No._U . DFPATMF'NT OF INTFR I O, 	 NgE M t HERALp EXPLORAT ION 
care of or	 ADMINISTRATION	 . 


Apt. No-	 Place_- WASH.I NO TON 25	 D. •• 
RE : DOOKtT NS. DMEA4107 (URANIUM) - -	 .	 . .	 COX LEA3E 


FALLON OOUNTY. MONTANA 


RURMAC EXPLORATION cORPORATION 
-	 B0X836 


WILLIBTOW, NRN PAKflTA 
Sender's name and address (For reference)	 ..	 .	 Sder's telephone nwnbe, 







: ALL MESSAGES TAKSBY THIS COMPANY ARE SUBJETO THE FOLLOWING TERMS: 


To guxrd a"iinqt mistakes or delays the sender of a mossxge should order it repated that is telegraphed back to the originating office for comparison For thIs one-l5alf the 
unrepested message rate is charged In addition. Unless otherwis&lndcated on It8ace, thIs Is an unrepeated message Snd paid for as such, in consideration whereof It is agreed between 
the sender of the message and the Telegraph Company as follows: 


1: The Telegraph Company shall not be liable for mistkes ordelays in the transmlsion or delivery, or fonon-dlIvery, of any message received for transmission at the unrepeated-
message rate beyond the sum of live hundred dollars; nor for mistakes or delays in the transmission or delivery, or for non-delivery, of any message receised for transmission at the repeated-
message, rate beyond the sumof five thousand dollars, unless specially valued; nor In any case for delays arising from unavoidable interruption In the working of its lines. 


2. Tn any event the Telegraph Compan3i shall not be liable f'or damages for mistakes or delays in the transmission or delivery, or for the non-delivery, of any message, Whether 
caused by the negligence of its tervants or otherwise, beyond the actual loss, not exceeding in any event the sum of five thousand dollars, at which amount the sender of each message 
represents that the message is valued, unless a greater value is stated in writing b y the'scnder thereof at the time the message is tendered for transmission, and unless the repeated-message 
rate is-paid or agreed to be paid and an additional charge equal to one-tenth of one per cent of the amount by which such valuation shall exceed five thousand dollars. 


3. The Telegraph Company is hereby made the agent of the sender, without liability, to forward this message over the lines of any other company when necessary to reach its 
destination.	 - .	 .. .	 . .	 .	 . - 


4. The applicable tariff charges on a message destified to any point in the continental United States listed in the Telegraph Company's Directory of Stations cover its delivery within 
the established city or community limits of the destination point. Be yond such limits and to points not listed in the Telegraph Company's Directory of Stations, the Telegraph Company does 
not undertake to make delivery but will endeavor to arrange for delivery b y any available means as the agent of the sender, with the understanding that the sender authorizes the collection 
of. any additional charge from the addressee-and agrees to pay such additional charge if it is not collected from the addressee. 	 .	 -	 - - 


5. No responsibility attaches to the Telegraph Company concerning messages until the same are accted atone of itstransmlttlmlg ofñces; and If a message is sent to such office by 
one of the Telegraph Company's messengers, he acts for that purpose as the agent of tile sender; except that when tile Tclegripil Company spnds a messenger to pick u p a message, the mes-
senger in that instance acts as the.agent of the Telegraph Company in accepting the message, the Telegraph Company assuming resonslblllty from the time of such acceptance, 


6. The Telegraph Company will not be liable for damages or statutory penalties when the claim is not presented in writing to the Telegraph Company, (a) within ninety days 
after the message Is flIed with the Telegraph Company for transmission In tue case of a mhssage between points within tise United States (except in the case of an intrastate message in 
Texas) or between a point In the tJnited States on tile one hand and a point in Alaska, Canada, Mexico, or St. Pierre-Miquelon Islands on the other hand, or between a point in the United 
States and a ship at sea or in tile air, (b) within 95 days after the cause of action, if any, sisall have accrued In the case of an Intrastate message In Texas, and (e) within 180 days after 
tile message Is filed with the Telegrapis Company for transmission in the case of a message betseen a point in the United States and a foreIgn or overseas Qoint other than the points 
speellied above In this paragraph; provIded, however, that this condition shall not apply tp claims for damages or overcharges within the purview of Sction 415 of the Communications 
Act of 1934, as amended. 	 - 


7. It is agreed that in any action b y the Telegraph Company to recover the tolls for any message or messages the prompt and correct transmission and delivery thereof shall be 
presumed, subject to rebuttal b y eempeteflt evidence. 


8. Special terms governing the transmission of messages according to their classes, as enumerated below, shall apply to messages in each of such respectIve classes inaddition to 
all the foregoilg terms. 	 -	 -	 - 


9. No employee of the Telegraph Company Is authorized to vary the foregoing. 


4-,54.	 .	 .	 - 


CLASSES OF SERVICE - 


DOMESTIC SERVICES 


TELEGRAM 
-. -The fastest domestic service. 


DAY-LETTER (DL) 
A deferred same-day service, at low rates. 


NIGHT LETTER (NL) 
conornical overnight service. Acce pted up tO 2 A. M. for dlIvery the following morning; 


at rates lower than the Telegram hr Day Letter rates.


INTERNATIONAL SERVICES 


FULL RATE (FR) 
The rastest overseas service. May be written In code, cIpher, or in any language ex-


pressed in Roman letters. 


LETTER TELEGRAM (LT) 
For overnight plain language messages, at half-rate. MInimum charge for 22 words applies. 


SHIPRADIOGRAM ......... 
For messages to and from ships at sea.







a!e \VETERN U ON (DL=:: 'I 


	


unless its deferred char. 	 I NL=Night Letter 


	


by the	 flJ[' E LE G]R..A: Th L:	 1201 


W. P. MARSHALL. PRE9WEfl RI 0	 _____________ 
The 6ling time shown in the date line on domestic telçgranss is STANDARD TIME at point 0f orhi}tIme ofec	 ANDARI) TIME at point of destination 


ft1A379	 I 


lvi WLAO76 NL PD= \JILLISTON 'iDAK 7 =	 ) JJII 7 flJ ) O) 


ERNESTWM ELLIS CHIEF RARE AND E1ISCELLANEOUS E'IETALS 


DIVIS1ON = U S DEPARTMENT OF RTER1OR DEFENSE 


MI ES EXPLORAtION ADM.INI1STRAII1O1I WAS HDC 


RE DOCKET NODMEA-4107 (URANIUM) COX LEASE FALLOI'1 COUNTY 


MONTANA PLEASE BE ADVISED THAT BURMAC IS WILLING TO 


SUBSTITUTE A PERFORMANCE BOND IN LiEU OF A SATISFACTOR'? 


CONSENT TO LIEN= 


DOIS D DALLAS PRESIDENT BURMAC EXPLORATION 


CORPORATION BOX 86 WILLISTON NDAK= •
JUN8 1956 


THE COMPANY WILL APPRECIATE SUGGESTIONS FROM ITS PATRONS CONCERNING ITS SERVICE
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WASHINGTON 25 D C 


JU(4-4195 
Mr. Dois D. Dallas 
nr*ac £xplorat3oa Corporation 


?t'Qffic.ex636	 '	 V 


Wil1iton, Irth Dakota	 .	 : 


*	 e: Docket lo.. DA4].O7 (ui) 
V 	


V 	 ' 	 V 


c'J ' 	 V 	


V•	


V 	 Cout, Jntana,' 


	


*. DaUa	 V	 V	
VV	


V V 


. 	 'V	 '	 V••	
•V	


•V	 V 


V	
This is to ad.tee 70U that the Consønt to Liez .xecute1 by 	 V George P. Cox and Ruth E. ox, in cozrneetio with th* bjeet applica-' V	


V V 


tion is not aocptabi by the VGGVOXfl5flt becais, o the added prois V 


V	 . ion under ArtLee $• V	
V	


V	 V	 ' 	


V	 V 


	


V	
V	


,V	 V	
V	


V	 V	 V 


V


	


	


V	


' 	 iaviewcftb, ffieultyyoihae }din securing a 
V'	 V 


satistactey Consent to VLj fl, y' ay wish to substitute V Perfcance 
&nd in lieu	


•V 


$b a bond is èxecutetj on Standa 
preseribed by the General $wvices &dadnistration. !ou will find that 


V *ost surety ceuçanies ha	 and are faailiar with the V 
V	 rrei*ats connected with the*. The amount of the bond ild be 


V 
the aovit of the Ge*rnt's participation in the proposed explara , 


	


V tion project.	 V	 ' 	 ' V 


V


	


	


'Inasnch as a contract is t to be approved by this office,
th. contract *bsr, contract date, and aicunt 'of the bor4 is not' 
presently aaiiabl Ice incorperation in a Perforasoce Bond. 1oav.r, 
U you are agreeable to stip2ying a Pex'1oranc.e Bond,. we aug.st that 


-' 7-Sit adiiae us aL000rdiEgly, sad Mke preliai.nary a rekgesents for 
V • securing such a bond. When and if a contract is approved, we wifl ' 


	


O wire you the r.ar.d jfor*atioa for ic1usion in th. bond, Fo the	 ' 
jj	 the a]atnt of the bond would be 


V	 O' inVtheneigbborho.dof$1,Ooo.Oo. V.	 V '	 ' 
V	 V	 VV	 V 
At this tijie we wish to thank V you for yo letter of May 18 


ianswer to ours o1Msy2k, l9.,The infoation coinsdinyoitr 
. .ett.r was rather dispp'ointing• a we. had hoped that yotr upon pit 'V V	 '. P4 'ts were coapiets an4 that they woiId gte as ao proof of the 


favorable characteristics of the depolito on your 'property. 	 V 


• .O , ,	 We shsfl 1 eontinue to process . your application peading word 
•	 * tro yea regarding a satisfactory Conseat to Lien or' a Porfornc. Bø	 V V V	 ,	 V	 V 


t V	 •.	 V V '	 &øt Wa. E31js, Chief V	 U\ 0 H ,•V H	 V ,V	 j M ellanecu Metals Division V	 V{ft	 ,	 ,	 ,	 V	 ' 
V 	 V
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UNITED STATES 


.DEFENSE MINERALS EXPLORATION ADMINISTRATION 


DEPARTMENT OF THE INTERIOR 


So. 157 Howard Street	 2 8 1956 Spokane ii., Washington


May 25,1956 


Mr. George C. Seifridge, Chairman 


Operating Committee, DMEA 
Department of the Interior 
Washington 25, D. C.


Re: Docket No. DMEA- 11-107 (Uranium) 
Burinac Exploration Corporation 
Cox Lease 
Fallon County, Montana 


Dear Mr. Seifridge: 


Enclosed are six each Consents to Lien signed by 


George P. and. Ruth E. Cox; Joe Crisafulli & Sons; and James G. 


Key.


Sincerely yours,


"7 
LA- t. 
A. E. Weissenborn 
Executive Officer, DMEA 
Field Team, Region I, NW District 


Enclosures 


cc: USBM (2) 
Alvord 


9 J	 ethe (J . l 
2g&ó7 


c	 /&çjdt4/L1 6i'
'1u
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BURMA C EXPL ORA TION CORPORA TION 


Di. DONALD TOWSI. IxpI.rsHs. Msnasr 	 001$ 0. DALLAS, PISSISn 


fl PARK AVINUR	 POST OPPICI lOX S3 
DICKINSON. NORTH DAKOTA	 -. —WIfl ISYON, NORTH DAKOTA 


2, i56 


i• A. E. W.ijsenborn 


	


eoitive Officer, Th(EA	 I	 - -
Field Te, Rsgicn I, N. W. Diitrit 
South 157 Howard Street 
Spokan 1, Washington	 -	 R: Docket No 1)tEL — i1O7 


(TJr*niu) 
OIAae 
Talon Oointy, Mont& a 


Dear Mr. Weissnborn: 


The fins]. •ff	 ,	 Ø get Mr. 00's "0it to lien" 
was successful. This *atter was discussed in letter to you 
dated May 9, 1956. 


• You will please find enclosed (6 each) 'oonent to lien' 
rw sigrwd by 1ox, The Crteafulli-Schmits partri.rship, and 


JiaseLey. 


! there is any additional inforaation which you need in 
ocction with our	 cation, please athise . 


Sincere) yours, 


Is! Dois D. Dallas 


iaD.Dellaa 


D:hl 
&1c.


MAT'


t 3.
Mt. *A$W.
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BURMA C EXPLORATION CORPORATION 
DR. DONALD TOWSE, Exploration Manager 	 DOIS D. DALLAS, President 
926 PARK AVENUE	 POST OFFICE BOX 836 
DICKINSON, NORTH DAKOTA	 WJkhISONTNORTH DAKOTA 


May 18, 1956	
wtP'( 2 i't956 


U. S. Department of Interior 
Defense Minerals cploration Administration 
Washington 25, D. C.


Re: Docket No. DNEA..LjJ.07 (Uranium) 
Attn: E'nest Wm. Ellis, Chief	 Cox lease, S Sec. 18, 
Rare and Miscellaneous Metals Division


	


	 T. 10 N., R. 61 E. 
Fallon County, Montana 


Dear Mr. Ellis: 


I am very pleased to supply you with the supplementary information 
requested in your letter of May iii. to me. 


The test load of ore which we shipped to the ore buying station in 
Edgemount, South Dakota was taken from the pit in area "At1 , however, it 
was not obtained from the bed indicated by holes A7 and .Al2, rather it 
was obtained near hole All. 


Our objective had been to secure the test load from the bed found 
in holes A7 and Al2. We stripped the overburden to this level, finish .


-ing the operation late one evening, then before our geologists had an 
opportunity to collect samples and study the bed the water level rose 
to some two feet above the bed. Pumping equipment was moved to the pit 
and the water level lowered sufficiently to complete a preliminary 
geological investigation. The water level again rose above the bed 
within less than 214 hours and the early cold weather the following night 
caused the freezing reported to you by your field examiners. 


In the process of excavating for the ore between holes A7 and Al2, 
another thin mineralized bed was encountered at the south edge of the 
inclined excavation. Since this bed was encountered at about 71 from 
the surface we believe it reasonable to assume that it was the north 
extension of the bed encountered in hole All. 


Since we were unsuccessful in securing the test load from holes A7 
and Al2, the decision was made to attempt securing a test load from the 
bed exposed in the pit just a few feet northeast (not more than 25 feet) 
of hole All. 


Our test load was not commercial according to reports received from 
the Grand Junction office of the AEC. I am enclosing a copy of a letter 
written to our exploration manager Dr. Towse by Mr. P. W. Simmons of the 
Grand Junction office. Also enclosed is a copy of a memorandum sent to 
me by Dr. Towse concerning the amenability test. We were quite naturally 
disappointed with the results of the test load, however, it was somewhat







-2-	 S 
expected since we were working under hazardous weather conditions on a 
substitute bed which was less promising as indicated on the radioactivity 
logs.


The following is in reply to the 6 points raised in your letter and 
the information is applicable to the ore bed btween holes A? and Al2 
unless so indicated: 


1. The average thickness of the overburden excavated was l9 
feet. 


2. The average thickness of the ore bed exposed was 2 feet. 


3, The only ore removed from the bed was done so with a drag-
line while preparing a trench through the bed for geological 
investigation; consequently, the small amount of ore which 
was removed was thoroughly diluted with overlying and 
underlying material. 


Li.. See enclosed letters by Towse and Simmons for results of 
amenability tests. 


S. No dilution factor was employed in this operation. A 
substitute bed was being used which was of inferior quality. 


6. In the matter of other pertinent information, I would like 
to state that we have found the water level in the pit to 
be considerably higher this spring after the thaw. It is 
now some 10 to 12 feet below the surface and we do not plan 
to commence operations again for a few weeks. We hope the 
water level will again lower to near the top of the bed. 


It is rather difficult to understand why there should, be such a 
great variation in the separate saiile analysis. Perhaps it can be 
attributed to not mixing thoroughly before shipping to the various 
laboratories. In any event, we are confident that a commercial and 
amenable test will be obtained when the conditions are favorable. 


We will have no objection to having the contract, if approved, 
apply to any other portion or all of the Cox lease if the government so 
desires. 


If there is any additional information which you wish in order to 
process our application, please write to me. 


Sincerely yours, 


Dois D. Dallas 
DDD : h 
ErLc.







I 
BURMA C EXPLORATION CORPORATION 


DR. DONALD TOWSE, Exploration Manager 	 DOIS D. DALLAS, President 
926 PARK AVENUE	 POST OFFICE BOX 836 
DICKINSON, NORTH DAKOTA	 C 0 P Y	 WILLISTON, NORTH DAKOTA 


MEIVIORA.NDUM
	


Feb. 8, 19S6 


To:Dois Dallas 
From: Donald Towse	 MAY 2 . 195 
Subject: Samples for amenability test, Waldron lease. 


Appended hereto is the report from P. W. Simmons of the AEC Ore 
Procurement branch. He reports that, due to expense of amenability" 
tests, mineral identification was tried on our samples instead. ThGy 
couldn't separate the uranium minerals by gravity separation. 


The assays given from Simmons' report are different from those we 
have had before. A different method, wherein all the uranium wasn't 
extracted may have been used. This table gives the comparisons: 


Sample l02L.0	 Jerome	 AEC Miles CitZ	 Simmons 


U308 .212% o.o1.% 
eU308 0.18 0.31i. 


1e 29-1 
U308 0.18%	 0.12% 0.10% 
eU308 0.19.	 0.12 0.19 


Middle #2 bed Minerals Assay Lab Simmons 
U308 0.06% O,Ol% 


eU308 -- 0.09 


(Middle number 2 bed is sample of trial ship;ent)


Assays being-by the same method, all these should have been similar, 
t1hey being identical samples. 


Due to the extremely small size of the uranium mineral particles in 
the ore, it is not surprising that they made no separation by heavy 
liquid separation. Mineral has been identified as meta-tytzyamunite, 
an amenable mineral, by X-ray diffraction. (see memo on reports from 
AEC Miles City office) 


Another carefully selected sample might be obtained from near the 
surface, and certainly could be mined from the deep #3 bed when the 
country thaws. 


Perhaps we should have amenability check made by a private 
laboratory at our expense. 


Further checks on assayers by sending duplicate samples to a number 
of different places should be used to determine which assayers are 
reliable on this particular type of ore. 


/s/ Donald F. Towse 







UNITED STATES 
ATOMIC ENERGY CONMISSION 


Grand Junction Operations Office 
Grand Junction, Colorado


COPY 


In Reply Refer to: MD:MWS


February 2, 1956 


Burmac Exploration Corporation 
926 Park Avenue 
Dickinson, North Dakota 


Attention: Dr. Donald Towse, Exploration Manager 


Gentlemen: 


We acknowledge receipt of your letter of November 29, 1955, announcing 
your shipment of three samples from your Waldon lease, and requesting 
that amenability tests be made on them. Also acknowledged is receipt of 
your follow-up letter of January 20, 1956. The three samples were re-
ceived in good condition, 


Radiometric and chemical assays were made of the three samples with 
the following results:


U308	 eU3O8	 CaCO3 


Sample lO2L.0 upper No. 1 bed 0.01. O.31i. 3.7 
Sample 29-1	 lower No. 3 bed 0.10 0.19 o6 
BanTple middle No. 2 bed O.OLL 0.09 5.0


A comparison of the radiometric and chemical assays indicates that your 
material is far out of equilibrium. 


Because the U3o8content of the material did not warrant the considerable 
expenditure of money for amenability tests, mineralogic identifications 
were made in lieu thereof. The identification of the uranium minerals in 
a sample usually will indicate the amenability of a uranium ore • This was 
not possible in the case of your samples as a heavy medium separation 
failed to provide sufficient radioactive material for uranium mineral 
identification. Minerals found in your samples are biotite-muscovite, 
hypersthene, quartz, feldspars, zircon, and tourmaline, with clay as a 
cementing agent. 


We are sorry for the long delay in replying to your request and hope that 
this information will be helpful to you.


Very truly yours, 


Is! P • W. Simmons, Acting Chief 
Ore Procurement &'anch 
Mining Division 
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BURMAC EXPLORATION CORPORATION 


DL DONALD TOW$L SIsrIss nsr 
NS PA*K AVINUS 


4.	
DICKINSON, NORTH SANSTA


• .--•.----.--.•-	 , 
ø4is . SALLA$, Prsn, 
p,T OPPICU PDX 
W4LS$TON, NORTH DAKOTA 


Mq 9, 1956


EEV 


MAY 18 1958 
Mr. A. E. Weissthoi'n 


cntive Offjo : , II1& 
Fiald Ts, gioc I, I. U. Di.tri.at 
South 157 Howard Street 
Spokane b, Whingto 


ar Mr. Wedieenbor:


-	 -.•	 ..-	 .. 


Re: Ibok.t lb TIIlbL 1407 
(Urania) 


(x Iaass 
Talon Oeunty, Montana 


We hive been thg a st difficult tia n.gotiatix with Mr. Oox' a 
attci	 for the 'ocneant to Ltn which was r.qu.stid by yor.ir office. 
There is a oaah ocnejdrstic*i involved which we beli.v. to be 'saon-
able.


We are iking one final sifort in the for* of a corrtr proposal 
to get this izwtrnt si.d by Mr. Ccix and I expect to know the result 
by l 25, i96. In the tt we are maucoeseful in thess negotiations 
do you think either of th. following rians would receive prova1z 


(1) Filiz* with you 'oonaant to liens fore sid 
by all .ther interested parties exoept Mx'. Oex-. 


(2) cm' original LPL& p1ication to have 
the oontrect ply to one of the adjaoent 
tracts. 


I will p'atl çrsciat having your reoondattan n this 
aattr,


Sincerely	 ri, 


lis D. .Dsl1 


IZmihl 


5.4'. 44)kP1	 o 


0







•1	 S 
UNITED STATES


DEPARTMENT OF THE iNTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


WASHINGTON 25, D. C.


!ILE. c•o•p 


* ld* L .)*Uu, 
1a'e Z ILØrat&4* C*rp.ratLoa 
Po*t *ftce *.x $3& 


*airth *keta


	


. .t*t !Fs	 ($r'a*)
4 . c. 1 1. G I., L 4i z. 


hi rø*1Uta* 
fe14 .xs*.rs e	 $ !aU ety,	 Le ttt 
* larg. pit apradt.1y 7 test wicIs aM 1ø f.et 1e was 


M, i4 st th	 1 bmttc	 t eesa	 ri, beds	 ass*Jr1 
fl4 *iiS 1ty 4Wta, aM f *tippIIIg aM	 tat*. Th 
wu ex**e4 1 Ar*	 ei tM asp. aecz*Lug jr apUma tt4, b,t.sa the t.o ars he]e A7 aM *12. lbs arsa	 bteUy
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sts	 fra the pft, aM	 j sp1Mati* s tirw4 t4 
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aM .ther tiete asE by ya war. sot tk* 
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st'easbt1ss pit i*	 b tht ett1Ie.	 wtth ihe 
prscsatøj at	 $&stics. Stsi 4*a IIL tstwds, if


u., the f*U 


1. fl.	 tLss at the a rbrs *s,at,&. 


2. ?he aavie thIkssse at the	 be 


3. s q$L%y at e	 tr*etd f	 pt aM the s&g. 


. The r*a1ts at the ae* 1ty tests the ate. 


. Am &asis at the LI*tiCA CteI C*5tM It the 


. tIm' ti** 4t$*tL* &1t&g tr the *t.
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t s Reading File 
DNEA Field Team, Regrn 1, NW distirct (i) 
Mesrs. JECraw±ord,i;m. 3613 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR	


. BUREAU OF MINES 
WASH INGTON 25, D. C.


May 10, 1956 


Memorandum 


To:	 Ernest William Ellis, DMEA Member 
Uranium Cónnnodity Conunittee 


From:	 John E. Crawford, Bureau. of Mines Member 
Uranium Commodity Committee 


Subject: Report of Examination, DMEA Docket 4107, Burmac Explor-





ation Corp., Cox Lease, Fallon County, Montana 


I have reviewed the report of examination, DMEA Docket 
4107, Burmac Exploration Corp., Cox Lease, Fallon County, Mont., 
dated April 26, and received in this office May 3, 1956. I have 
also discussed it with Joseph 0. Hosted, Washington representative 
of the Atomic Energy Commission. 


he Burmac Exploration Corp. has discovered radioactive 
lignite mat:erial on the Montana-North Dakota Border. Drilling by 
the applicant on the subject claims indicates the presence of small, 
discontinuous, irregular lenses, or long narrow patches of sandy 
lignite which is capped with crossbedded, loosely cemented, uncon-
solidated sand. 


The examining engineer recommends that the application be 
denied because the size, distribution, and ôontinuity of the de-
posits are too small, too sparsely scattered, and too irregular over 
the area to constitute commercial ore • Other reasons for denial 
are (1) marginal grade of the ore, (2) questionable minability of 
the deposits, (3) unavoidable dilution of the marginal ore, (4) 
amenability of the lignitic material, (5) known trends of ore de-
position, and (6) expense of restoration of surface after mining 
operations. 


The field team, Region I, concur in the recommendation 
that the application be denied. Mr. Hosted recommends that the pro-
posa]. to drill the S Sec. 18 be favorably considered. He feels 
that further testing of the uraniferous sandstones and lignites is 
warranted.


I concur in the recommendation of the examining engineer 
and the field team that the application be denied. 


E. Crawford







UNITED STATES
DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SURVEY 


WASHINGTON 25, D.C.


5- ?-


PN REPLY REFER TO: 


MAY 8l956 


May 7, l956" 


Memorandum 


To:	 B. W. Ellis, Defense Minerals Exploration Administration 


From:	 W. P. Williams, U. S. Geological Survey 


Subject: Review of field examination reports, DW l&107 (uranium), 
Burmao Exploration Corporation, Cox lease, Failon County, 


ntana. 


The subject property has been exinined in the field by 
two geologists from the U. S. Geological Survey, two geologists 
from the Atomic Energy Commission, and. an engineer from the 
U. S. Bureau of Mines. 


From the field. exuniners separate reports it is seen 
that the four geologists are all agreed that exploration work is 
desirable on the property and that the geologic feasibility of 


king a discovery exists. The engineer, on the other hand, 
concludes that geologic conditions are unfavorable, and the known 
ore deposits may not be economically iwinable. 


Unfavorable features of the property are quoted from the 
engineers report and are discussed below: 


1. "The deposits which are lens.'sbaped. . are too 
thin, too sm 1, . . . and. too sparsely scattered. . . . to consti-
tute commercial ore." 


Nowhere inD}EA regulations does there exist the stipula-
tion or the prerequisite that 0ccsmiercial ore" must exist on the 
property before favorable consideration will be given by DEA. The 
primary aim of the eth11ng team sbould be to determine the 
possibility of significant ore reserves existing on the property 
and to determine the chances of discovering any such possible 
reserves by known exploration methods. 


According to the geologists' reports ore deposits in the 
area are found. in rapidly thinning and thickening beds which are 
often in stream channel structures. Under such conditions ipany 
holes must be expected. to be drilled, before favorable structures







.	 . 


are located and the thicker, better grade dep its are. discovered. 
Furthermore, under the same geologic conditions, to extrapolate 
the results of exploration work in one area to an unexplored area, 
or to say that since a small amount of drilling has discovered. 
only small deposits all deposits in the district will be sInai 1 


would seem to be questionable exploration philosophy. 


2. "The indicated. average grade of the • • material • 
is about the minilm,rn grade acceptable." 


liere, again, primary consideration should be given the 
chances of finding as good. or higher grade ore than that already 
discovered by the limited work Curiously, the fact that the known 
mineralization is of acceptable grade is in favor of, rather than 
against, the proposed project 


3. "Stripping ratio is too great . . . " (ranges between 
15 to 1 and 50. to 1 by engineer's estimate; geologists estimate 22 
to 1).


Stripping is being done at the Rattlesnake uranium mine 
in Lisbon Valley, Utah, at a ratiO' of 30 to 1, and. the grade of the 
or& is not exceptionally high 


Ii. " . . . unavoidable dilution . . . would lower the 
grade . . .. to. the submarginal point." 


The enining engineer estimates a mr1tmim dilution of 
100 iCent; The geologists estimate a maximum of 7-1/2 percent 
dilution. Close, constant supervision and careful use of a good. 
radiation detection instrument during stripping and mining would. 
serve to reduce dilution. As experience is gained in min1g the 
deposits the dilution percentage should. become quite low 


5. "No amenability tests have been completed so it is 
not known whether the material can be classed as ore." 


The geologic report points out that most of the uranium 
is in sandstone, not lignite, and. the uranium would., therefore, be 
recoverable by standerd methods. 


6.. "Drilling baa already indicated the type of ore bodies 
that canbe expected . • ." 


This statement has been covered in item 1 above, and. no 
further comment is offered.


.2-
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Reasons have been presented. as support for denial of the 
application. The principal thesis, however, of the argumants 
against the proposed work seem to be that because minable ore 
deposits have not been found by a very restricted amount o 
exploration by the applicant, ini.nable deposits will not be found 
by the proposed. work. 


The favorable geologic reports on the property attempt 
to show that present knowledge is inadequate concerning the size, 
grade, and. distribution of the deposits and that the geologic 
possibility exists that larger, miziable deposits may be present 
on the little-explored area described in the application 


I am of the opinion that the property warrants further 
exploration with rnA participationo I recommend that a contract 
be approved to provide for the work as outlined, in the ersunitnirzg 
geOlogist.' a report.


6e,? RáL(e 
V. P. Williams 


.13_
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UNITED STATES
DEPARTMENT OF THE INTERIOR 


3	 DEFENSE MINERALS EXPLORATION ADMINISTRATION	


2 6 195 
So. 157 Howard Street 
Spokane J., Washington


April20, 1956 


Mr. George C. Seifridge, Chairman 
Operating Committee, DMEA 
Department of the Interior 
Washington 25, D. c.


Re: Docket No. DMEA.. #1O7 (Uranium) 
Burmac Exploration Corporatiozi 
Cox Lease 
Fallpn County, Montana 


Dear Mr. Selfrid.ge: 


Enclosed are reports from E. W. Parsons, Bureau of Mines, 
and D. C. Alvord, Geological Survey, concerning a proposed project 
by Bv.rmac Exploration Corporation in Fallon County, Montana. Max H. 
Burgendahl of the Denver office of th Geological Survey was detaiLed 
:to assist Alvord because of his familiarity with similar geology in 
South Dakota and Wyoming. 


Although recognizing the marginal nature of the deposit, 
Alvord. and. Burgendahl recommend approval of the project, as do AEC 
geologists .(report enclosed) from the Commission's Case Wyoming 
office Iwbo also have examined it. The favorable reconunenclation is 
based on the fact that the deposit is incompletely explored, that it 
is in some ways similar to deposits in Wyoming that are being ex 
ploited, and that it is in a new, locality where a success would open 
a new area to prospecting. 


Parsons recommends denial. He points out the amount of 
stripping that would be required; the tact that the uranium is in 
part in lignite, and that the average thickness of the bed is only 
about 1.6 feet and its grade less than 0.20 percent U308; that a high 
proportion of the holes already drilled, are barren or very low in 
uranium content and that the known ore lenses are small. 


-	 Parson statement that the overburden may average nearly 
50 feet in thickness appears only partly true as over much of the 
area the uranium'.bearing bed is at much shallower depth. His concern 
over the high lignite content of the ore bed may not be top significant 
for from present knowledge much of the uranium appears to be in a 


Reviewed by
DMEA OPERATING COMMITTEE 


/	 _______ 


/	
.
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"trashytt sandstone -- not in a lignite bed.. Likewise, his concern 
about the high proportion of 'dry" holes and the probable small 
size of the ore bodies can perhaps to some degree be discounted for 
in 'most instances the holes are widely spaced, the habit of the 
ore bodies is not known, and closer drilling could conceivably show 
a greater continuity of the ore lenses than that now apparent. His 
comments on the low grade of the ore bed, its thinness, and the 
resultant high dilution that would result if the bed were strip-mined 
are extremely pertinent., 


Because of the apparent marginal character of the deposit 
the Field Team hesitated for some time before reaching a decision. 
It is our opinion that this part of eastern Montana is one in which 
significant uranium discoveries might be made, and consequently we 
believe that in order to encourage exploration in a new area DMEA 
should be prepared to take a greater risk than it would in a better 
known area uch as the Colorado Plateau. The Burmac ore bed., however, 
seems too thin and too low grade to warrant DMEA participation and 
we recommend denial of the application. 


By Field Team, Region I, NW District 


/ 
A. E. Weissenborn, Executive Officer 


U. S. Geological Survey 


U. S. ureau of Mines 


Enclosures 3 (in quad.) 


cc: USBM (2)
AEC 
Alvord 
USGS(SRO)
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W1UC ERGY CO9'HSSOW 


t$iU OF ftA	 AT1flALS 


Casper Brarnh Oi'fice
I 


	


Casper, Wyoming	 q ; 
Api1 5, 1956 


Mr A. E. Weissenborn 
Ezuttve Offter DM1A 
Fi1.eld Team, Region 1, NWDistrict 
South 17 Howard Street 
Spokane 14, .laslu.ngtort 


S	


. 	 RE: Docket fl?€Au14]07 


•ear Mr. Wéisseñborn: 


Since our telephone conversation yesterday concerriing proposed 
.: Fedé	 .ia' to the Burmac Corporation,1' have reviewed a copy øf. 


the geologic report by Curry. and Marks. 	 ,. 


We believe that the Burmac area is promising enough to justif 
Federal afd in the form of a DMEA loan. F)vn though Curry' s. 
report made no definite recommendation, I know i.rblTL conver8a-
tion with him that he believes some Federal , .aidis justified. 


If we can be of assistance to you in Southeastern Montana, prOe 
feelfreo;to call on us	 .	 S	 . 


Siz2cerel	 ui's, 


•	 _	
. GruttJr. ,7 


.	 J.	 ..,. 


AIRMAIL .	 .	 .	 ..	 .	 .	 S


'4 


kaiieWQd ty 
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DMEA pAII
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1LNITED STATES 
D1ET OF TE TERIOR	 API? 


SE ELS LOBATIO	 XSTRTIC1	 6 956 
So. 157 Koard Street 
Spoksne i, Washington


Mrch 30, 1956 


One hundred sixty rotary drill test holes averaging 36 feet 
in depth have been drilled on the property; twentyseven penetrated 


teria1 of ore grade and thic1ieas • None of the deposits thus dis 
carered have been blocked out in sufficient detail to indicate 
reserves but inferred reserves are considered to approach 23,000 
short tons in 6 blocks averaging 1.8 feet thick and 0.13 percent 
eU3O8. These reserve units are apparently unique in the uranium-
bearing lignite region in that the average grade of these deposits 
exceeds the average grade of the deposits throughout the region by 
a factor of 15 and that the bulk of their contained uranium (70 to 80 
percent) . is in the sandstone enclosing the lignite seans rather than 
being confined to the lignite.


Reviewed by 
DI1EA OPATING COMMITT 


(date)







.	 S 


roed exploration ou1d oiet of 2000 
oi ide pd	 6000 feet of clo and deratepad rotary 
drill bol to b dri11d onrrant1y to etas. A third 
eta of 3, 000 feet of c1oespaeed driU1n le prcoe&. ebo1d 
the reeulte of the firet dri11ig rrant thi 


condaticn 


I reccend that the application be approved. 


Burac ploration Corporation 
Poet Cfice Box 836 
Williston, ortb Bakota 


Dois D0 Da11s Prs.ident 
Poet Office	 836 
Williston, forth ]&wa 


Frank Jestrab, Secretary and 
Legal Mvieor 


Roc 18, Thdderith Building 
Williston, north kcta 


Eois D. )a11as is. trained in petro1eu engineering and 
has coneiderable experience in the pet sun industry iona1d F. 
Toee has a PbD0 in Geology and has since 19l8 acci1ated a 
variety of experience as both ep1oyee of and consultant to petro 
leum and uraniun coanieee Re as with the 11orth Dakota Geological 
Survey fron 1951 to 1951 


The applicant is apparently able to finance its abare of 
the exploration prcgrs end is .doubtedly e11 ua1ified to conduct 
such a prcgre.
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PROPRT! RIGHTS 


/
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S	 . T
ave1ciit on the 011ie proepeciete o 160 teet 


ho1e	 aix 36 °eet in depth (figO 2 V nd a e11 open pit 
developed by doer end dregline0. Din the eaition the floo' 
of the pit ae covered with ice and 1u atexiaL







.	 . 


GEOLIC SETTfl 


an nt©ductory part ó U0 S eo1G Swy	 Rport 
175 (D3non nd others) th o11oing tatett is 


"Liits in this enra1 ar	 rs oun. in ths CretaceouB 
Ie11 Ciesk fortion and in th Ld1a Ton Rivsr and 
Sentinel ]utte ebers of the P&Lcocene 1'ort Uni fortion 
*	 *o







.	 .
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S 


Ae pxeviouely etated i11 & Däbsan l955) believe that the flanks 
of snclines uidsd the circulation of ineraliin ound vater 


raniubein sandetcneliite beds ax. pisent neer the 
base ot the dstone unit ire it crops oit in the of sec 20. 
end the S of sec l7 Elserhere the sandstone unit is covered with 
from 2 to 90 feet of. idstone and poorly consolidated uartzose 5andc 
stone0


From 20 to 30 percent of the contained uranium is in the 
carbnaceous and liiitic pction of the e cea the reinder. 
being in the surrounding sandstGne. 


Chemical assays of selected ore 3smples from the property 
have ranged from 0el0 to l72 percent U3O, end from nothing to 


7
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O53


	


	 (tb1e i) Estimates based from both cemica1 
dii11 Jttings and radioactivity logs (eU3C& id1oate 


that the grade o the deposits 111 vary from 0013 to 02l percent 


Past	 ltion 


Unfctunat&.y the litholoy penetrated thring ri11ing as 
seldom recc'ded, it being felt at the ti that re1y penetrating the 
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TJL 1 A	 AA 


p308 ©5 


1. o316 13
tc	 20 


2 O9 ©1	 67	 ctt±nci 
3. 21 1©L	 7F10°D	


,o 


e. Q12 ©1	 15o	 336° 
5. 0,00 15	 363°, 
6.. .. o1	 5A9 36c3,	 . 
7. 0.00 1&1	 3A	 3c0°, 
8. .05 .13 A Oo 10 
9. .10 23 100	 iit	 ©?	 o 


100 . 11 .03 03	 t	 ?	 0 20, 
10 


11. .10 .1 10 1'°	 1#1O. 
12. .50 .53 .53 . Yt LL	 © 
13. .17 13 1F° @1	 1Q #12o 
1. .05 .0 20 


15. 1.72 1.30 .10 t	 th © 
i6. .15 . .22 P	 #15.:' 
17. .51	 . .51 .37 .Dt ..	 ad, 


i19. 
18. iv o1	 frc;16°,, 


19. .c8 . 2$	 1.5	 50°: ecth 


20. .033 .20 ©©1. .	 . 
p .	 0o.... 


21. .061 ..05 . M	 •.: 


22. ' .00 .018 10?	 t 
18o	 ..	 . 


23. o6t .3	 . 


211. . .006 .01 100 3. of	 c1 #5	 14 0	 p.': 
25. ..o68 .aT3 10° 3. of uo1	 5, 3J° 


26. .C]. .017 '	 ' 10° 3. of Io1f	 5, &5° 
27. .011' . 10° 3. of	 la	 5, *6g ..	 ep. 
28. .027 .021. E1e #28, 2°113°2"


S 
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e drill boles e ehon on ±ure 2	 pth to ore borion 
sud eVJC3 dterination for ore o1e ere t&en frc thc plication0 
.tb o tbie ore horic rngee frc O foot to 65 feet and 
.18 feet0


Using this ci ification, the 3urc drilling penetrated 
orerade terial in 27 boles and aiiflcantly iainera1ied terial 
in 12 boles0 Tovise explains this by stating (oral co nicatjon) that 
nearly all the holes drilled would hav been considered mineralized if 
the loier cutoff had been used but, for the most part, radioactivity 
logs were recorded and evaluated only are the nateial exceeded







. 


1O /br (015 percent eU308)o Thus barre ho1s bstren c 
©e o1es as n Areas A, B, and	 fi 2) igt actua11r 


Yave eetrated miera1ied nteria1 approaYith o 	 ade0 


parienc on the o1orado P1teau baa abo tt neither 
20 nc 100$oot nter can adeuata1y delimit QaaentiaUy f1at 
lyLn tb	 abpM rani	 osit ExDerience ainsd from 
millions of feet of drilling in this type of deposit by the 
Geological Survey, Atomic Energy Coiiaaion, and mining companies 
shove that drill holes on 25foot centers Will not coletely delimit 
euch deposits and that in most areas patterns ranging beten 25 
and 5Ofoot centers are necessary to even indicate reservaso 


1eservee 
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thet can be combined within the pecff1ed grade c1as le aeud to 
be the average thice of the reserve unit0 A conetant of 15 cubic 
feet er ton s used to calculate tonnage0 


The average grade of the luferred reserves is calculated by 
eighting the thicess and assay values of all sa1es that a1if 


as reserves 1 itbin the grade eiid thicess liits0 The grades and 
thiciessss used in calculating the reserves are tahen from table 2 
fig0 2) 


•	 The inferred lidtSD grade, thicess, depth, and tonnage 
of the reserve units are shon on figure 20 


The footton yield s ii11 fall off with iri11ing at increased 
depths but is useful in coaring drilling ' results and in king 
eccnoic evaluationa of prcposed drilling pgrama. Thua if Euc 
ariginal drilling program averaged 35foot boles, a progras averaging 
an equal ntber of '70'foot boles vould be eected to yield 0.5 to 
LO tootton all other factors being eua1.







.	 . 


Strip ini o iilarid dpoit at dpth of l than 
O ft ou]4 appear to b a routiie ceratio nd larger ad thicker 


dpoit. iht be t3cmcicelly handled to greater &pthe 


PPLXC° s 


The applicant prcoeed to e2plore the S eec 18 tb a 
rotary drill ri Th oilodng in a ote from attacbnt 5 of tM 
app1icatin:	 . 


" Plen of	 Sapiae from all hoee ill be logged far 
lithol end all i1l be logged itb a eier counter 1ogger 


beeriE bede 'siU be ea]d $ p,oeeib1 far aeeer. TM 
drilling iU be baeed o a reg1ar euero geotric pattern 
end will be divided into the foflotdng ies 
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d0 Where ixeralization hae been foinc1 a more detailed 
pattern c ep1oratory drillixg O patterne 100 or 50 feet apart 
i11 be p1aned and driiled0 Tnty percent of theee bo1e iU 


be cored for aeeay end radioretric control of the eier couinter 
1O o:


"From bole8	 have a]xeady drilled, I eetate that, in the 
above, program the fol1oiig nmbere end depthe of holee i11 be 
required


For eeriee a, b, c, above: 
10 holee 150 feet deep, total: 1500 
20 holee 70 feet deep., total: 1O0 
35 holee 60 feet dep, total: 2100 
0 bolee 50 feet deep, total: 2000 


100 bolee 0 feet de, total: 000 
eubtotal 11000 feet 


For detailed drilling: 2000
Total footage: 13000 feet 


• "This program should be split into to or three phases to 
a1le ti for study of information and detailed plening. The 
entire program can be coleted thin a total elapsed time of 
si months0" 


The proposed	 exploration should be done in tee stages. 
Stages I end XI should be done concrrently0 


Work of this stage óu1d be confined t© the eec. 17 and 
Sic 18 ere a ur niumbearing bed of iotm ore grade and thice 
exists (fig. 2). The w ani bearing bed is near the surface and rota 
drilling on moderateS to close centers could readily determine the limi 
of these presently moin deposits, test thi continuity baten reas 
A and B and discover other similar deposits in this part of the prcer 


The close-spaced boles ahuld be on 50-foOt centers although 
some fence holes could be drilled at greeter intervals 


•	 At this time a rigid exploration program does not seem desirable 
but it is felt that provision should be made for abo 6,000 feet of 
wegon d±'iU holes for this atae. 


Stage IL. Stage II should be done concurrently with St25 Xe The pur-
pose of thiS stage is to determine the structural and lithologic con-
ditions in the south half of section 18. In particular, Curry and 
Naz'ks (as noted above) believe that the present tcpographic high that 
cuts the SW sec. 18 ny be a remeant of beds that were depoejted in 
a basin and that the underlying beds, that rou1d include the ore horizon, 


1k 







S	 . 


IXI.	 out 3OOO feet of rotary thD1Uin sho24 be provided 
for teti eny ore	 caticns dee1ed a a reult of Stage II 
dri111g or to extend y ore bcdiee found in Stage 1 work. 


ontro1 


1n tYe cctrat epefficatione the foUong ocitro1s 
l,eoing the ua1ity 4 uebility of 1fcticn gathered by the 


exploration progran bould bc peoified 


1 FuU4i geologiet on the rcert during eoti 
dril11ng


2	 eourth ti	 wiein geolciet or e1o'at10 


30 aIet or pine-tab1e outro1 of 11ho1 o1la 


core rilhing in t Laet 5 erent of the 
bo1e. d 20 reent of the idspicd bóle All @ore to be bced 


d eaved0


5 All bolee t be loed for 4tho1ógy eM probed 1th 
a Ceigereller te eM re©ordin intnt0 


AU &aill..hole info tion hou1d be on teMard lcg 
form agreed upon before drilling ocnoee It ie etrougly urged 
tbat a form eib ae ueed by the Geoiogictl Suq on Colorado P3Atoau 
ezploraticn progra be .adoted. 


7 Sludge or cutting ele uet be tn of all mineralized 
intervale.


8. An alloiance for 200 chemical aeers hou1d be de0 


AttachnntS (3) 


Dietributicn: 


UM. (2 
usas(sRo) 
AEO,SW 
Docket 
A1vc'd
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SUARY RiP3r	 TH	 OLXY AT	 PIATION OF 


	


. ..	 .	
. 3LC	 LthTI	 Cc4P. QI1D]8 
NQfA2dN 1uLO CUMTY, IIQV'AA ,	 4° 


$	 -c1 
prepared ±or D31A 


t	


By 
-(	 ?t	


J. 


:awrce X L azks	 ,	 . I 


)	 nd	 •	 • w 


Donald L.Curry 


U.S. Atomic -ierr Commi8sion 


Statiprp 


md rocks that will be enco untred In drilling in the oZ 
eec. 18 are sands, silts, clays, carboriaceous trash lesises, and 
lignite beds of the }oit Unioii fOxtiOt k O1 Paleocene age, procably 
part of th Thtiue iver member. 


Be1ot i8 a table of some of the rocks in the area: 


J)escrpt1on -	 Thickness Cfeet)	 fternarks 


Unconc31dated tan ar-	 334.	 Frequ.ently caps hills. 
gillaceous silt. Contains 
iron and calcareous con-
cretlons. Locafly 
ceTIeflte by calcite 
arelycontairs line cross-


oe'tded Bandstorie 


Light to dark-gray clays	 3O	 Carbonaceois trash and 
with sorae silt, layers. 	 4	 lignite,	 aetirrtes 
Contains 1eaf and twig 	 radioactive. CorLtajns 
imp'essions, carbonaceous	 ,.	 .-	 l8' partIrradio.ctie 
trash zones, and thin hg- 	 lignite bed at som 
nites. Gypsum present, 	 localities. 
sometimes as :a cement. 	 •-	 .-


Unconsollaated tan argil .	 304.	 Sometimes caps halls. 
'laeozs silt Contaj 
local j, and calareus 
'concretions. Locally 
coinentedj calct,


ITT 


D' 


'	 ' 


p


	


	 - 
i







,,1	 . t . 


c ti a	 kiiss (feeti k: 


t	 Gray to tanclay aid	 4. teringeis witt unit 
silty clay.	 Contains below.	 May be locally 
car,oiiaebus trash zones absent,	 Da1çer layers 
and some	 srpsum.	 ( sonietinies radiactve. 


Gray to taa unconsoli-	 9+ LOO]. radi.oactivi.ty is 
dated	 Conspict.. 	 ' associated Vith carbo-
ots:1.y cossbedded. Some-	 ' náceous trash &d is 
tiuies 1inite or hematite- usually near the lower 
stained.	 Locally cnented contact.	 un;ac test 
by calcite.	 Contains	 t	 ' driLLe4 part	 tius 
carbonaceots trash frag- unit and located urniui 
ments and lenses, espec ore in secs. lj,_l9, 
ially in the lower parto and 20 near the contact 


with the	 i.be1ow 


Medium*tc, dark-gray clay.	 )40+ locally radioactive 
Contalns ca'bonaceous near upper coitact. 
trash 1eses and thin Some ot the ore in se. 
1igit.te 17, 19, arLdO is in 


th.is unit. 
'1 


tracture 
F


The area is located pbout io miles east of the Cedar CreeK anti-
dine, and the fozmatiors dip generally northeat from that structure 
(Ross, C. P., Andrews, 1). £ , and JitIdn, I. J., 19S5, Geologic map 
of Monta:	 U. S. 3eol.	 urvey map).	 Snial)r folds are 3uperinipoed 
oi', the	 at flank	 the arLticline and a eaaU syncinal basin exists 
southwest of	 d borderingon the area in wiuch tbek dta.11rg program 
is	 opGed in see. 18 (Dobxin, Q	 J. and xsrdivann,	 '	 1 ' ., 191, 
Stittre ccrntQur tiap of the knta	 plains 13, 5	 Geol. S%irver	 1ap). 


Limited surfaoe mapp?ig .1n t1e a1'ea has indicated that there are 
minor fold4s present in the area north of 011ie, tontana.	 The 3xrface 
formations sei to dip not1-norteàst toward the &, sec	 18 irom 
sec. 19 (see sketch). 


raniupepsit 


£11 Iown uraniferous deposts in the area are assodated with 
carbonnceons trash or lignite, wh.ch are either disseminated as £ rag.. 
mezts in the host rocc or occur as 1yers or lenses.	 The most prmis3ng 
dposits have occxrred i4 lenses and ti4A layers of crbonaceouz trash 
near the bQttontof a sand unit or at is contact with an underlying 
clay nit.
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It is wilikeir ttt the ulani{tm was pos1ted by ground water wiucit 
ha4 preio] r leached it 1 fr younger tuffceous rocks o Oligoceris * 


,::	 ..	 '	 . ,•	 . . .	 . 	 ••	 • 	 . 	 .'	 . 	 . 	 . 	 . 	 . 	 . 	 ..	


: 	 . 


/


c	 The synci$na1 basin near Oliie, ?ontaia ha probably .nf1uenced the 
accuinuan oi uraniu y controUixg tte now o,i 	 imteari.g 


g'aund water.	 striQUre8 have robab1 had sgme eftedt on ore 


a	


deposition an later ed.tsttibuticrn by round water. 


:	 '	 PreviouswGz'Jr by Bu'inac 
k 


The oest irdicàtons Lor ore productiun heve been In seos. 17, 19, 
and 20, T 1D, B. 61E, P11on CpiAty, Aontana zOre the Buruac	 1ora-


'	 tion Corporat.on has conducted iEt ol tthLr explc,ratoz7 drifling and 


	


, c	 excavation . adiomotric logs were made by pereonr el ot ht coxnpany	 ' 
4h


	


	 in drill hO)PES) fld geiger probe reàduigs werecOnverted bi tt2.ern to 
percent U3O8. 


An estimate wasniade of the ore1'eserves in the mot farab1e 
areas, using ths ra4ioiaetr±c values for grade in the drill holes 
The most promising area, wioh is mostly it the NE, $, eec. $, 
sho'wed 20 tons of indicated, 6Ots of .nf erred, and 8o tons of 
potential ore. A second area, in the sec. 20, showed 100 
tcm5 \of^id.cated and 300 tons of inferted orG. A third area, in the 
NW*,	 sec4 17, showpd 100 tons o indicated, 3S0 tons of inferred, 
and 200 tons of potenta1 ore. From mi6oellaneous drill holes, an 
additiona1 109 tons of Indicated, 300 tons of inferred, and 3)9 tons '' 
of potential ore was c1ci1atGd. he total reserve calculated in 
the three 8eotions is abott 0 tqne of indicated, i600 tone of inferred, 
and 13S0 tons of potentia. ore. 


-	 pl-


Ca1cu.lations were m.de asewairig the 6re to be in equilibrium and 
using an average grade of 0.17 percent u308. hater in.foriiation obtained 
from excavation brk n sec. 19 indicates that tiLe oretenda to occur 
n lenses, at 1eas at more shallow depths, and the atovs figures, tjiouh 


con4ervatively. estimated, are ossibly high. Assays in the pit have 
own'that shallow ampLes ae van much ot of eaiilibrium, generally 


in favâr o rdiornetric assa while the few samples taken at decths 
below the watex' ta'bLe were in ecuiLibrium. mis wald also ten to 
lower the ca1cu1.ated resexlre figures as some of the caculated ore 
is above the atertable4 


A sample 1d oZ about 10 tons was shipped to Edgernont, South 
Dakota, from the eccavation. pit in sec. 19, for an ame.zabthty test. 
Tie only informatioi avai1b1 eonemnixig the load s tb.at the average, 
cbeni,tcal ae4p was 4 percenVtj3O8. It i 1ike17 that this dOeb not 
represent the average material considei aa. ore in th pit, as the"miod 
iied in coliectin, the load was nolective eriougl' to pLe'ent con-
siderable dilition • A bulldozer was sedto assemble the stockpile 
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4	
ibeieved tgt t(2'e De, in ae,j719, aid 20, possibilitis # p	


tothaes	 o'e frm carbdiaco trat 
1$8 and	 withtn nd at the base rOt th uncon solidatiecL s4' 
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':	 f?XiLQiI 6st dri3ing	 a	 ., -'p. 
-1	


J• 


3__ Ai1 of	 e1ort±t none by the &irmac 
I	 .1Ortion Corpor&tion arid all ohr e2rt.on driUiig and ea 


v-Sion cue neart ty other operators eeems o have been Strti


	


raph1caUy located 1ihin	 two	 tb iUte wbic1 crøp tt in 
., '	 the area. At moSt 4i11i"ho1e siteG, iUn began somewhdrin 	 d 


.	 the lower half of a id untt azid noiie of the holes have penetrtI 
F	 nors1 t.Aan Io feet	 tie undertyng	 the thic1es o w1c1t4 


,' z9t bow.	 tho	 the inst promipg uraniunt depo8its aown n th 
-' -aea occur neaths contact oi these two units, 


,	 ; Eavq been fOUfld i.nother stratigrapk4c unite, The lack cf Sbi. 


	


?(urface 3.nformatio 1i these other wuts nas made it imposSb1e to 	 - 


	


'	 4. ) ea1uate them a6uraniui host roccs. t'-	
4'	 ,	 J	 ..	 _; 


)	 VáIu	 -sec ).$	 ' '	 . -;:•'•'----	 ---	 -r	 i\	 I 
, )	 1Io eo.OgiJ, perSOAre1Of the Burmac E1orkt1n Copor 


a.ve proposed a est ..driUing program' in the S, sec. .8 wigcthi,s 
owi4 by 0. P: Acb.	 . the present limited kngfdj. 6Z . 


at3grap4\end sthicturèj. concjition s in the area, it is be	 ;; -, 
:


	


	 ,	 wou1de a4a1Ze pla,ce or expratory 
dUg directed t 1oçatin nrbjes. I*4].owihg are 


) 4	 ne z'e&soe	 choosirg4he	 $e& 18	 '	 :	 '	 '9 
2'	 4	 t	 \ 1	 .	 p.	 4. 


-1. It	 1jaceit to reas o1 1io ore-grade i'4iterois 


p	 ,	 •	 :ç	 '	
e 


2.	 4 atratigrapI4c W2i's whith' té'ndicatea oia ottier 


ibea]j:t4s c	 put it par'9 Qf e ha1section • 


.3. Beoase of	 it- iselieved tba% t'ati. 


	


aphicaU r ger units am a1s exposed in the 1a1f-.	
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UNITED STATES


DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION


pPRZG19S6 
1201 N. Division St. 
Spokane 2, Washington


March 1, 1956 


MEMORAND 


To:	 DMEA Field Team, Region I, Northwest District 


From:	 E. W. Parsons, Mining Engineer, Bureau of Mines 


Subject: Field examination, Docket No. DMEA-4107 (uranium), Bunnac 
Exploration Corp., Cox Lease, Fallon County, Montana 


Burmac Exploration Corporation 
Mr. Dois D. Dallas, President 
P. 0. Box 836 
Williston, North Dakota 


SUMMARY 


Radioactive lignitic material has been found on the Montana-
North Dakota border, 25 miles south of Beach, North Dakota, in a 
formation which may be the Tongue River member of the Fort Union 
formation of Tertiary age. The surface beds are estimated to dip 
locally about 60 feet to a mile to the northeast. The discovery site. 
is in the center of a zone which contains a radioactive bed that is 
estimated to be 3 miles wide by 12 miles long extending northeast 
across the border, and lies about 2 miles north of the village of 
011ie, Montana. Deep drilling has indicated a structural basin at a 
depth of 5,000 feet below the surface that trends northwest-southeast, 
is about 7 miles wide by 20 miles long, and is centered a few miles 
south of Oflie. This structure apparently is not reflected in the 
surface beds. 


Shallow drilling by the Buiinac Corporation on a 4,480-acre 
block, centered about 2 miles north of Clue, indicates the presence 
of small, discontinuous, irregular lenses, or long narrow patches 
possibly connected with Tertiary stream bank deposits, of sandy lignite 
which lie on a gray clay formation and are capped with crossbedded, 
loosely cemented to practically unconsolidated sand. Maximum thickness 
of radioactive material drilled is 3.5 feet but the average of all ore-
bearing holes is slightly more than 1 foot and usually consists of 
about 10 inches of lignite and a few inches of the enclosing sand 
and clay. A total of 160 holes have been drilled of which 35 contained 
values in excess of 0.15 cU308. Lenses are probably not longer than 
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200 feet and vary in width. Overburden on the half section described 
in the application ranges from 10 to over 100 feet in thickness, 
averaging possibly 50 feet. Radiometric readings up to 0.205 percent 
eU308 were obtained by probing holes but the average of the 44 
mineralized holes probed on company leases was 0.152 eU3O. Two 
samples were chemically assayed which indicated that a factor of 1.3 
was needed to correct radiometric assays to equivalent chemical assays. 
The best sample from the property ran 1.72% U308 , the next best 0.316. 
These were not drill hole samples. 


From a study of aerial photographs and work on the surface 
by the Bunnac geologist a line of the probable outcrop of the lignite 
formation was plotted on the map and practically encircled the Bunnac 
holdings. No notable occurrences of radioactive material were found 
along this outcrop line. 


A bulldozer pit roughly 75 by 100 feet, 15 feet deep, had 
been made on ground held under lease by the Bunnac Corporation. This 
pit is approximately one-half mile south of the half section described 
in the application. The radioactive lignitic lens found in the pit, 
under 15 feet of overburden, was not visible at thetime of the 
examination because of ice in the bottom of the pit; however, large 
pieces of lignite were seen in the material moved by the bulldozer. 
When the lignite is axposed to the air and dried it disintegrates to 
powder. A brown radioactive lens about 7 inches thick was seen in one 
wall of the pit 10 feet above the bottom and 5 feet below the ground 
surface. No ore has been shipped from this pit or any place in the 
area. A 50-pound sample was taken from the pit. for mineral determination 
but no uranium mineral has been identified. 


AEC publications, Geologic Investigations of Radioactive 
Deposits, TEl 490 and 540, June 1954 and May 155, note the occurrence 
of radioactive lignitic material in 12 areas in western North arid South 
Dakota and eastern Montana. In most of these occurrences the lignitic 
material apparently is in continuous beds instead of lenses as in the 
Bunnac property, but is similar in thickness and uranium content • At 
least two large samples, 100 and 200 tons, are reported to have been 
shipped for amenability tests but no amenability tests have been 
completed on these sandy lignitic ores. 


CONCLUSIONS 


The radioactive lignitic occurrence described in the 
application or its continuation in the adjoining property is not 
considered suitable for a DMEA exploration loan for the following 
reasons: -


-
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Size, distribution and continuity: The deposits which are ins-shaped 
and in the same general horizon are too thin, too small and irregular 
in shape, and too sparsely scattered over the area to constitute 
commercial ore. 


Grade of radioactive material: The indicated average grade of the 
radioactive lignitic material in place is about the minimum grade 
acceptable in plants treating amenable ores. 


Overburden and ininabiity: The ra&io of overburden to indicated thick. 
ness of ore would range from 15 to 1 where the capping is light to more 
than 50 to 1 where the capping is heavy, and this ratio would be increased 
due to the lenticular nature of the ore. This stripping ratio is too 
great for recovery of the grade of material indicated. Underground 
mining on the thin bed and below the practically unconsolidated sand 
capping is not practical. 


Dilution: Whatever type of mining used to mine a deposit of this type 
would be handicapped by unavoidable dilution which would lower the grade 
of ore produced to the submarginal point. 


Amenabiiy: No amenability tests have been completed.so it is not 
known whether the material can be classed as ore. As mined the lignite 
content of the material can be expected to range from 20 to 50 percent. 


Knowledge to be gained: Drilling has already indicated the type of 
ore bodies that can be expected and the outcrop line has failed to 
give evidence of a large continuous body. 


Surface after mining: By tenns of the lease the surface of the land 
must be restored after mining operations cease so that the land can be 
cultivated. For a marginal producer this added expense would be an 
important item.


RECONNENDATION 


it is recommended that the application be denied. 


PERSONNEL ON EXAMINATION 


The property was visited on February 21, 1956, at which time 
approximately 3 hours were spent in the immediate vicinity examining 
drill holes, road cuts, outcrops, and one bulldozer pit. The party 
included Donald Towse, Geologist and Exploration Manager for the 
Burinác Exploration Corporation, Max Bergandahl, Geologist, Denver 
office of the U. S. Geological Survey, D. C. Alvord, Geologist, 
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Spokane office of the U. S. Geological Survey, and E. W. Parsons, 
Mining Engineer, Spokane office of the U. S. Bureau of Mines. While 
in the area, but not on the property, the group had a 1-1/2 hour 
conference with Don L. Curry and Larry V. Marks, Geologists, Casper, 
Wyoming office of A.E.C. who have been working in the area described 
in the application.


LOCATION 


The Burxnac Exploration Corporation has leased a block of 
land totaling 4,480 acres of which the Cox lease, with an area of 
2-1/2 sections or approximately 1,600 acres, is a part. The application 
applies to a half section of the Cox lease. Access to the property is 
by all-weather blacktop and gravel roads, a distance of 25 miles south 
and a little to the west of Beach, North Dakota. The cross-roads 
settlement of Carlyle, Montana, is 2 miles north of the discovery 
point and 011ie, Montana, lies about 2 miles to the south. The 
portion of the land included in the DMEA application is the S 1/2, 
sec. 18, T. 10 N., R. 61 E., Fallon County, Montana. The land in 
the immediate area is rolling and has a maximum difference in 
elevation of less than 200. feet. The low point on the property is 
about 3,150 feet above sea level. The land surface is being used for 
pasture or raising wheat. There has been no mining in the area. 


ACCESSIBILITY 


The property is accessible throughout the year with the 
possible exception that snowdrifts might block the roads for short 
periods during the winter months. 


C0NPE]ENCY OF THE APPLICANT 


The president of Burxnac Exploration Corporation is Dois D. 
Dallas, a petroleum engineer working out of Williston, N 0rth Dakota. 


Donald Towse, Geologist and Exploration Manager, has a PhD. 
in geology, has worked for petroleum companies, North Dakota Geological 
Survey, and as a consulting geologist within he last 5 years. 


Frank Jestrab, Secretary and Legal Adviser, is a lawyer in 
Wifliston, North Dakota. 


William J. McCabe, Treasurer, lives in Grand Forks, North 
Dakota.


No public offering of stock has been made but some stock 
has been sold to friends of the officers of the corporation. 
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The company has other uranium holdings in North Dakota and 
Wyoming, none of which are active at present though some drilling has 
been done.


The financial position of the company seems to be adequate 
for the proposed work.


APPLICANT'S PROPERTY RIG}f]S 


The land described in the application is held under lease 
which is part of the application. Mr. Towse states that a consent to 
lien can be obtained.


DESCRIPTION OF PROPE1Y 


The land surface is rolling and is used at present for raising 
wheat and as pasture land. The land is fenced but there are no buildings 
or other improvements. The Beach-011ie branch of the Northern Pacific 
Railway crosses north-south the eastern end of the property. 


There are no mine workings, cuts, or pits on the property 
included in the application. Four shallow test holes have been drilled 
through the ore horizon along the eastern edge of the half section, 
one of which encountered radioactive material. 


Test work on the block of ground held by the company but not 
included in the application includes a bulldozer pit 75 by 100 feet with 
a maximum depth of 15 feet, and 156 hole.s ranging from 5 to 90 feet 
deep. Thirty-five holes cut througi radioactive mineralization which 
ranged from 0.5 to 3.5 feet thick and was encountered at depths from 
0 to 64 feet. Values ranged from 0.08 to 0.205 percent eU3O8 , or after 
applying the factor of 1.3 the assumed values ranged from 0.09 to 0.32 


percent eU3OB. Fourteen of these holes were in three areas where close 
spacing was used to define possible blocks of ore for mining. A small 
lens of brown, radioactive material 7 inches thick is visible in one 
wall of the pit, 10 feet above the bottom and 5 feet below the ground 
surface.


Twenty-eight samples were assayed, apparently radiometrically, 
eight of which were cuttings from drill holes. One sample gave 1.72 
percent 13308 and the balance ranged from 0 to 0.316 percent. Of these 
assays Jerome of Denver supplied 14; the AEC, 10; and the Chemical and 
Geological Laboratory of Casper, 4. 


It should be noted that the factor 1.3 used for changing 
equivalent values to chemical values was obtained from only two chemical 
assays, one of which indicated a factor of 1.56 and the other 1.24. 
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GEOLOGY AND ORE RESERVES 


A thin bed of sandy lignite containing uranium occurs as 
small, scattered lenses or irregularly shaped deposits over an area 
about 3 miles in diameter in Fallon County, Montana, between the 
settlements of Carlyle and 011ie. Apparent outcrops enclose this 
area. There is some evidence of a zone containing radioactive 
material extending over an area 3 miles wide by 12 miles long, 
trending northeast-southwest from the discovery site. 


The exposed fonnation is thought to be the Tongue River 
member of the Fort Union formation of Tertiary age. The local dip of 
the beds is to the northeast and is estimated to be about 60 feet to 
a mile. The thin bed containing the lenses of lignite lies on a gray 
clay and is capped with crossbedded, loosely cement or practically 
unconsolidated sand. Soil depth in the area averages about 1-1/2 feet. 


Deep drilling has indicated a structural basin at a depth 
of 5,000 feet below the surface. This basin is centered a few miles 
south of 011ie, is approximately 7. miles wide by 20 miles long, and 
trends northwest-southeast. The surface beds apparently do not reflect 
this structure. 


Radioactivity is found in the lignitic material and to some 
extent in the sand and clay above and below the bed. No uranium 
minerals have been identified. 


Ore reserves in one block, Block A, have been tentatively 
calculated by the applicant at 3,000 tons with a eU3O8 content of 
0.2l3percent, average thickness 1.14 feet, and average overburden of 
13.6 feet • This data was obtained from drill holes and the exposure 
in the bulldozer pit. Other small lenses are indicated by drill holes. 


PAST OPERATION 


Past operation8 consist of 160 drill holes totaling 5,799 feet 
of bore, one bulldozer pit about 75 by 100 feet with a maximum depth of 
15 feet, and a number of samples taken from outcrops and roadcuts. One 
50-pound sample was taken from the pit for mineral determination. No 
ore has been produced from the area. Little or no water was encountered 
in drilling but difficulty was experienced due to caving holes. 


AVAILABILITY OF MANPOWER AND SUPPLIES 


The applicant has approached 3 or 4 drill contractors who 
are willing to drill on contract and furnish necessary equipment and 
supplies. Contract cost per foot is estimated to be $1.25. One junior 
geologist at $500 to $600 per month would handle drill cuttings, cOres, 
and samples. Mr. Towse would act as consulting geologist at $200 per 
month.


S
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ELOITATI0N POSSIBILITIES 


The thickness of the uranium.-bearing material is definitely 
known only in the bufldozer pit and on some of the outcrops. The 
recorded thicknesses were deduced from the radiometric logs of the 
holes. The statement in the application that radioactivity extended 
2 to 10 inches into the sandstone on either side of the shale seams 
cannot be based on physical observation in any but the cases listed 
above. Since so little is known of the deposits other than from the 
radiometric logs of the holes, only a guess can be made of the proporh_ 
tion of uranium in the lignite to that in the sandstone. 


A.E.C. geologists, Curry and Marks, stated that no uranium 
minerals had been identified from the area and that they were in error 
when they advised D. Towse that identifications had been made. 


No surveying or leveling has been done on the property, so 
height of local topography and depth of overburden are estimated. The 
high point on the ridge in the SI, sec. 18 is at least 150 feet higher 
than the railroad grade and the railroad grade is at least 10 feet above 
any known uranium-bearing material on the half section. 


From drilling in the WI, SW, sec. 17 it is calculated that 
possibly 8.79 percent of the area may-be underlain by uraniferous 
lignitic material which has an average thickness of 1.625 feet and 
carries 0.1586 percent eU3O8 . A logical, estimate of the area bearing 
uraniferous material woula be much less, possibly 3 percent; therefore, 
it is inferred that the half section could contain from 43,900 to 144,000 
tons of possible uranium-bearing material capped by overburden ranging 
from 10 to 150 feet and averaging more than 50 feet thick. This would 
mean a stripping ratio of more than 30 to 1 for lenses scattered through-
out the half section. The consistancy of the uraniuzm-bearing material 
and the overburden is about the same, being soft and practically 
unconsolidated. If open pit mining was used the unavoidable dilution 
would be in the order of 100 percent or more as it would be impossible 
to make a clean separation of the two soft materials. Fresh lignite 
from the formation is apparently firm but on exposure to air and drying 
disintegrates to a fine powder. 


Having mined uranium in New Mexico and knowing the policy of 
a number of producing companies in regard to shipping grade of ore, I 
know that 0.20 'U3O8 is considered to be minimum shipping grade. On 
this basis ore assaying between 0.15 and 0.20 U308 diluted by an equal 
amount of barren waste would be well below the economic limit of mining. 
Even though buying stations accept 0.10 percent ore, no cofipany can mine 
and deliver ore of this grade at a profit under present prices or at any 
foreseeable time.
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Underground mining of this deposit would be impractical 
because of the unconsolidated nature of the material, uneven distribution 
of lenses and values, and thickness of the lenses. Recovery of 50 to 
60 percent of the uranium-bearing lenses could probably be made but 
with a high dilution and at an excessive cost for timber and labor. 


In general, there is no basis for comparison between these 
lignitic deposits and the Plateau uranium deposits as to type, size, 
continuity, minabiity, or uranium content. 


It appears possible that lenses on the property may be found 
with dimensions up to 400 feet long, 200 feet wide, and 1.5 feet thick 
which may contain up to 0.20 percent U308. Such a lens would contain 
8,000 tons. To strip such a deposit of overburden 40 feet thick, at 
least 280,000 tons would have to be moved. With no dilution the first 
2,500 tons would be worth $75,000 and the remaining 5,500 tons $88,000 
for a total of $163,000. With a 100 percent dilution the first 5,000 tons 
would return $35,000 and the remaining 11,000 tons $44,000 for a total of 
$79,000.


Estimated expenses of mining 0.2 U308 ore 1.5 feet thick under 
40 feet of overburden are as follows:


No dilution l00 dilution 
Stripping 280,000 tons © $0.20/ton 
Mining 8,000 tons © $0.60/ton 
Royalty - 
Initial prospect drilling 
Restoring land surface 


Total cost 
Return 


$ 56,000 56,000 
4,800 9,600 
20,375 9,875 
3,000 3,000 
28,000 28,000 


$ll2,175 $l06,47 
$163,000 $ 79,000


Estimated expenses of mining 0.1586 U308 ore 1.5 feet thick 
under 40 feet of overburden are as follows: 


Stripping 280,000 tons © $0.20/ton 
Mining 8,000 tons © $0.60/ton 
Royalty l2 percent 
Initial prospect drilling 
Restoring land surface 


Total' cost 
Return


No dilution 


4,800
13,615
3,000
28 000


$105,415
$108, 900


5Q% dilution 
$ 6,000 


7,200 
9,404 
3,000 


28,000 
$103,604 
$ 75,639.


l0C dilution 
$ 56,000 


9,600 
none 
3,000 


28,000 
U96,600 


none 
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Estimated expenses of mining 0.1586 U308 ore 2.0 feet thick 
under 40 feet of overburden are as follows: 


No dilution 5Q% dilution 100% dilution 
Stripping 280,000 tons @ $0.20/ton $ 56,000 $ 56,000 $ 56,000 
Mining 10,666 tons @ $0.60/ton 6,400 9,600. 12,800 
Royalty - l2%	 . 17,027 11,906 none 
Initial prospect drilling 3,000 3,000 3,000 
Restoring land surface 


Total cost
28,OQO 


$110,427
28,000 


$108,506
28,000 


$ 99,800 
Return $136,220 $ 95,249 none


These figures do not portend to represent accurate or inclusive 
costs but will serve to indicate the marginal character of the uranium-
bearing material on the property. Lenses on the property will probably 
average about one-fourth the size of the one used in the illustration and 
costs will be greater.


APPLICANT'S PROPOSAL 


The applicant's proposal calls for drilling 13,000 feet of 
hole on a grid pattern, starting with holes 150 feet deep on 1000-foot 
centers and continuing with holes to the ore horizon, filling in the 
grid at gradually reduced spacing, allowing some flexibility in order 
to delineate size and shape of ore lenses. The half section of land 
was chosen from the block under lease as offering the best possibilities 
for finding minable ore • This was deducted from an airplane survey over 
the property and ground work. The applicant is willing to include more 
land or change the grid pattern to be followed. 


The overlying sediments are very loosely cemented or practically 
unconsolidated, and some difficulty was encountered in previous drilling 
due to moisture. Holes sloughed in and became blocked within a relatively 
short time. 


Indications from previous drilling are that possible ore-
bearing lenses will be widely scattered and small, possibly less than 
200 feet in the longest dimension and with an average thickness of 
slightly more than 1 foot, and with a ratio of overburden to ore ranging 
from 15 to 1 to more than 50 to 1. The ore in place will probably be of 
a minimum shipping grade. The minimum shipping grade of uranium ore or 
the grade most producing companies consider the minimum is 0.2% cU308. 
It does not appear feasible to find deposits in the land described in 
the application or adjoining land which would be more than submarginal 
in the foreseeable future. 


Distribution: 
DNEA (4) 
USGS (2) 
us (2)	
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0 F	 IN REPLY REFER TO: 


•	 UNITED STATES 
DEPARTMENT OF THE INTERIOR 


•	 GEOLOGICAL SURVEY 


WASHINGTON 25. D.C. 


January 6, 1956 


Re: DNEA 4107 
Burinac Exploration Corp. 
Cox Lease 
Fallon Co. Montana 
2O,000 Uranium 


Memorandum 


To:	 E. W. Ellis, Defense Minerals Exploration Administration 


From:	 N. E. Nelson, U. S. Geological Survey 


Subject: Review of application 


The applicant asks assistance in exploring a smaU part of. 
a large ttprospect" (011ie) in which nearsurface uranium...bearing beds 
of the Fortjnion .frmation have .been shown to exist by outcrop 
sampling and drilling. Samples taken assayed from 0.10 to 1.72% U3O 


and from zero to 0.53 percent V)5. 


- The Fort Union formation here consists mainly of soft sand-
stones with some shale partings and lignite beds. There is . a general 
alternation of sandstone, lignite, and shale beds in- the sectio 


Mineralization is confined to places where the sandstone 
grades laterally to grey shale and lignite. Ore is present where, thin 
stringers of carbonaceous material interfinger with the sandstone. In 
general the deposits are flat-]ying but the beds are contoed and 
faulted in loca1pots as shown where trenching has been done. Two or 
more e beds malbe present In anyone place, but more often only one 
bed is present. The ore beds are . lenticular and when one pinches out, 
other ore may be found in beds a few feet higher or lower in the section. 


160 test holes totalling 5,799 feet have been drilled on the 
prospect" of which 4 are in the south half of Section 18, the block 


within the flprospect H to which the application pertains. Hole No. 


126 in the application block showed 2.4 feet of ..26 percent cU3O8 at 
a depth of 23 feet. Ten holes in Sec. 17 on the iast of 18 showed 
ore grade material as did one hole just over the line in the north 
half of 18, but it is not possible to so pair the holes with Hole 
No. 126 as to indicate an ore body though one may be suggested by 
pairing No. 126 with No. 45, 150 feet to the southeast.
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1,500 feet 
1,400 feet 
2,100 feet 
2,000 feet 
4,000 feet 
2.000 feet


13,000 feet 


.
	


O 


Some groups of holes, outside the application block, sug.. 
gest concentrations that shape up as probable orebodies. A clLster 
of holes in Sec. 19 south of the application block, suggests 3,000 
tons of 0.21 percent material in one body 1.14 feet thick but more 
work is needed to make, the estimate valid. The ore is only 13.6 
feet below the surface and the orejed is being stripped foren 
cut mining. 


Aerial radioactivity surveys t: anomalous conditions in 
the south half of Sec. l and in quarter-section blocks to the north, 
east, south and southwest of the application block. No results of 
ground surveys in the block are given, but nearby 1/4 sections showed 
marked radiation. 


The work proposed consists of: 


10 holes ( 1,000 ft. intervals) 150 feet deep 
20 holes	 70 feet deep 
35 holes	 60 feet deep 
40 holes	 50 feet deep 


	


100 holes	 40 feet deep 
'Detail' drilling 


13,000 feet at $l.25	 $16, 250.000 
Geologists, assaying, etc. 	 '3,750.00 


	


Total	 '	 $20,000.00


Much work with well recorded results, has been done on the 
"prospect' s lands and ore grade material has been found in 4 adjoining 
or cornering quarter sections and in 1 hole in the application block. 


The stripping operation 1/2 mile south in Sec. 19 should 
'give good information concerning, the habits of the type of mineralization 
under investigation and the mining problems to be faced. An examination 
is' warranted. Referral to the Field Team is recommended. 


N. E. Nelson
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UNITED STATES
DEPARTMENT OF THE INTERIOR


BUREAU OF MINES 
WASHINGTON 25, D. C.


January 4, 1956 


Memorandum 


To:	 Ernest William Ellis, DNEA Member 
Uranium Conmxxlity Committee, Room 4445 


From:	 John E. Crawford, Bureau of Mines Member 
Uranium Commodity Committee 


Subject: Application for Assistance, DNEA Docket 4107, Burmac
&ploration Corp., Fallon County, Montana 


I have reviewed the attached application of the Burmac 
cp1oration Corp., DMEA Docket 4107, dated December 7 and received 


in this office December 30. I have also discussed it with Joseph 
0. Hosted, Washington representative of the Atomic Energy Commission. 


The applicant has requested Federal participation in a 
uranium exploration program on a portion of the applicant's property 
in Fallon County, Montana. The program includes 205 holes totaling 
13,000 feet of drilling at a. total project cost of $20,000. 


The applicant has done some exploration with encouraging 
results in. the area; therefore, a field examination is probably 
warranted.


Inaiuch as the area included for consideration in the 
application, known as the Ccx jease, will benefit the entire Burmac 
Lease, some consideration should be given to the matter by the DA. 


We recommend that 'the application be referred to the Field 
Team, and that they be requested to consult with D. L. Everhart 
Acting Chief, AEC, Denver, Colorado. 


John E. Crawford


I 
Attachment


jpM
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December '29, 1$% 
Subject: Th1EA-].O7 
Re: Exploration.. Assistance. 


Bunnac pioratión Corporation	
Ccx Lease 


P. 0. Box836 
Wiflieton, North Dakota 


0ntlnen:


The receipt of your application dated December 7 I9SS, 


for exploration assistance under the Defense Production Act of 1950, 


as amended, is hereby acknowledged'. 


Your application has been assigned Docket Number DME"14l07 


and referred to the Rare & Misc. Metals Division. 


Kindly identify 'ull future correspondence relating to your 


application by this docket number.


Sincerely yours, 


Robert E. Adams, Chief 
Operations Control and 
Statistics Division
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December 29, 19% 


Memorandum 


To:	 Executive Officer, DMEA Field Team, Region 


From:	 Chief, Operation's Control and Statistics Division 


Subject: Assignm'ènt of Docket Number 


There is listed below the assigned docket number to 


an application recently received, from Region 


DMEA .. ]O7 Burmaó Exploration Corporation 


Robert E. Adams 
Chief, Operation's Control 
and Statistics Division 


.INT.-DUP., SEC., WASH., D.C.	 .	 84855	 .
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PAYMENT: 


Complete 


Partial	 E 
F,.l	 fl


FINAL PAYMENT 


Appropriation, limitation, or
project symbol Appropriation title 'n. or Proj't. 	 Appropriation 


Amount	 Amount 


Sanclrd Form No; 1034 a—Revised
Form prescribed by


Comptroller General, U. S.
September 7, 1950


(Geim. Reg. No, SI, Supp. No. Ii)


PUBLIC VOUCHER FOR PURCHASES AND 
SECES OTHER THAN PERSONAL


D. 0. Vou. No. ------------


S Vou.No.1955 


U.S.
(Department, bureau, or establishment) 


Voucher prepared at-------------------------------.. --------------------------, 	 -, 
Spokane, Washirigtonoive place and date) 3/l957 


THE UNITED STATES, Dr., 	 Payee's Account 


To
Burmac Exploration Corpor±on 


Box & ress)	 W1iston, North Dakot 
ARTICLES OR SERVICES 


No. and Date of Date of Delivery 	 (Enter description, item number of contract or Federal supply 
Order	 or Service	 schedule, and other information deemed necessary) 


Discount Terms	 - 


ugust Balance withheld under Voucher No. 
1956	 1893, paid 10/16/56, adjusted to 


-	 'audit


PAID BY 


(For use olPaying Office) 


UNIT PRICE	 AMOUNT 
QUANTITY


Cost	 Per	 Dollars	 Ct.. 


222 0 


Use continuation sheet(s) if necessary 	 I	 I	 __________ _____________ 
Shipped from	 to	 Weight	 Government B/L No.	 Total 


•	 (Payee must NOT use this space)	 222 0 
Differences-----------------------------------


Account verified; correct for -	 222 00 -	 (Signature or initials) -----
Contract No.	 Date	 Req. No.	 Date	 Invoice Rec'd. 


222.00
MEMORANDUM 


ACCOUNTING CLASSIFICATION (For completion by Administrative Office) 


Allotment symbol Obligations	 COST ACCOUNT 
Amount,	 liquidated _______________ _______________ 	 Symbol	 Amount


OBJECTIVE CLASSIFICATION 


Symbol	 Amount 


Check No-------------------------dated------------------------------19------for $-------------------------------------- 5 on Treasurer of the United States in 
Paid by	 ,	 '	 '	 ,•	 '	 favor of payee named above. 


	


I. Cash, $-------------------------on-------------------------------------, 19 	 '	 lo—snrno.-2







METHOD OF OR ABSENCE OF ADVERTISING 


METHOD OF ADVERTISING 


1. Advertising in newspapers	 Yes 0	 No 0. 
2. (a) Advertising by circular letters sent to --------------------dealers. 


(b) And by notices posted in public places	 Yes 0	 No 0. 
-	 (If notices were not posted in addition to advertising by circular letters sent to dealers, explanation of such omission must be 


made below.)	 - 


ABSENCE OF ADVERTISING 


3. Without advertising, under an exigency of the service which existed prior to the order and would not admit of the delay incident to 
advertising. 


4. Without advertising in accordance with ----------------------------------------------------------------------------------------------------------------------------


5. Without advertising, it being impracticable to secure competition because of 


---------------------------------------------------------------------------------------------------------------------------------------------------------------------------


(Here state in detail the nature of the exigency or circumstances under which the securing of competition was impracticable under 3 and 4) 


N0TE.—The above form "Method of or Absence of Advertising" is to be used when purchases are made or services secured under 
proper authority without written agreement in any form. In case of a written agreement (formal contract, proposal, and acceptance, or 
less formal agreement) Standard Form No. 1036—Revised should be used for abstracting the method of or absence of advertising and 
award of contract. (See General Regulations No. 51, as amended.) 	 . 


'r U.S. GOVERNMENT PRINTING OFFICE 1950 0-75805	 16-22000a-2 


I	 S.











(1) Independent1
Contracts: 


Short Form 
DrillingCQX' -------------------





tliig1QflQrO __________ 
Crosscutting------------------------





Drifting-----------------------------


(2) Labor and Supervision: 
Labor------
Supervision-------------------------
Technical Services----------------


(3) Operating Mat'ls. and Supplies: 
Timber 
Explosives--------------------------
Pipe----------------------------------
Track---------------------------------


(4) Operating Equipment: 
Rental-------------------------------
Purchase----------------------------
Depreciation 


(5) Initial Rehabilitation and Repaira. 
(6) New Bldgs., Improvements, etc.. 
(7) Miscellaneous: 


Repairs to Equipment 
Sampling and Analysis 
Payroll Taxes 
Liability Insurance 
Incidenta]. A.1ow. 
Chom. Anaysa.s 


(8) Contingencies (specify): 


TOTALS-------------------------------


Monthly 
Total


Totals Previously 
Reported 


L71O.8O--------o.00 
198L148


?39J1& 
31i.00 


1414-- Q_._Qo--


XL7io.8o-------/2/ 
1BhJ& L9(4c, 


Form MF-104 (Rev.)	 NITED STATES	 Budget Bureau No. 42-R1036,5 
(April 1952)


DEPA	 ENT OF THE INTERIOR	 0 DEFENSE MINERALS EXPLORATION ADMINISTRATION 	 Ii ,) 


OPERATOR'S MONTHLY REPORT AND VOUCHER 	
U01..0 


Month of Auu -, 195..6 	 Docket No. DMEA 1LO7	 Contract No. IE'6 
Operator's Name flurma	 Minerals Uniimi 


Address	 3oPcia-----------------------------------------... 
Contract Amount, *15,512JiO	 -_Government Participation 75 %	 Amount, sll,63ti.00 


FOR OPERATOR'S USE	 FOR GOVERNMENT USE ONLY 


ITEMS OF COSTS
Totals To Date	 Approved	 Approved Totals 	 Approved Totals 


Monthly Total Previously Reported 	 To Date 


	


73J41J	 —0_-


3kOO--------


th.72 iL1 
I certify that the above bill is correct and just nd that payment therefor has not 	 Pursunt to authority vested in me, I certify been received,	 that this account is correct and proper for pay-


Date f,.99P -? i$21Payee Th'm QP 	 91tpfl	 ment in the amount of: 


Per	 Title------President  


W hen a voucher is signed or receipted in the name or a company or corporation, the name of the person writing 
the company or corporate name, as welt as the capacity in which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or "Treasurer," as the case may be. 


—k. NOTE.—Tltle 18, U. S. Code (Crimes). sectIon 1001, makes IS a criminal offense to make a willfully 
false statement or representation to any department or agency of the United States as to any matter within its 
Jurisdiction.	 3 .r/ J" 


(Instructions on revere - 


Signature --
(Aut orized Certifying Officer) 


Date	 You. No. 
(See other side) 







(Fo, Government vu only) 


CERTW1CATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration A inistration project under Contract No. 	 in accordance with.the terms of the contract. 


Sigät're	 Title	 Date 


APPROVAL BY DMEA EXECUTIVE OFFICER '6R ALTERATE: 


Sign	 Title	 i4L	 1 Date 


MONTHLY REPORT OF OPERATORV 


The Operator (Contractor) of an exploration project is 
required to • make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-104—Operator's Monthly Report and 
Voucher.—This form- details expenditures and consti-


'tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other contract forms. 


Under Item (1) delete words "Short Form" if the coiitract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form' MF-200 as though it were performed under. an  
independent contract. 	 S 


Under Item (2) include labor, supervision and technical 
services incurred for the exploratory operations. Do not 
include labor, supervision and technical services used for 
.work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in. the project other than that used under items (5) 
and (6).	 S 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be reported under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
services, materials, etc., which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3).	 '	 S 


Item (7) covers miscellaneous types of expenditure such as 
payroll taxes, linbility insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer., This certification may be stated thus, 
"Certified True Copy (or Transcript)", followed by appro-
priate signature. If. the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 


'the -Operator need not support his monthly voucher with 
original or certified documents except in cases of eaiipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus supported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operator will submit his claim under item' (1') ot 1orm 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate desc tive cy,ord/such. as, dr jliin,'ull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in.
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UNIT	 CoSTS Tms UNITS THIS I 
MONTE	 - MONTE	 Coers TO DATE


AUTHORIZED BY CONTRACT 
Urr COSTS _____ 
TO DATE -


'Jnits
	


Unit Costa 


OPERATION UNITS TO
DATE 


61Q 
- 1Q3.6Q 


1.2.Lea--------2Xi 


65L 
2h23


O?.6Q/-t. 


TOTAL COSTS 


• AUTHORIZED BY 


Form M1-1O4A	 Budget Bureau No. 42.R 1151.2 
(April 1952)


UNITED STATES 
DEPARTMENT OF THE INTERIOR	 ) 


DEFENSE MINERALS EXPLORATION ADMINISTRATION
Oü 


OPERATOR'S UNIT COST AND PROGRESS REPORT 
•	 .	


•.-	 19e 
Month o At	 1956	 Docket No DMEA ZILQZ	 Contract No 7di.E36 
Operator's Name Thnia	 LQ'O.tiQ1i QrQration..	 Mmerals	 VaIIJZWiL 


Address BOX 836,. LTi].liaton, North Dakota	 - - - 


Drifting______________________________ 
Crosscutting_ 
Raising-------------------------------
Shaft 
Winzes-------------------------------
Drilling: Core----------------------


Auger 
Stripping 
Trenching 


Roads and Trail&


II1ZI.II iiiäiiciI IIIIII6i.III IIiIö.coII 
t 128hJ...2Li2L


3kQQ---------------------


---------


3k.Oo 


7391ih------308L-------------


TOTAL DISTRIBUTED COSTS	 3168.?t. 
Operating Equipment Purchased.. 
Initial Rehabilitation and Repairs 
New Buildings, Improvements, etc 


ToTAI CosTs--------------------------------


The undersigned company, and the'official executing this certification on its 
behalf, hereby certify that the information con fained in this report is correct and 
complete to the Jest of their knowledge and belief. 


Date	 Operator	 ---


Per	 -d4t Title PresiiI-nt 


-' NOTE.—Tltte 18, U. S. Code (Crimes), section 1001. makes It a criminal offense to make a wlflfhlly 
f.Isestatement or representation to any department or agcncy of the United States as to any matter within 
its JUrisdiction.


(Instructions on reverse) 


(For Government use only)


REMARKS: 


T







INSTRUcTIONs 


Preparation of Form MF-1O4A—Operagoi's Unit Cost and Progrss Report.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, howevQ, for those unusual phases 'which may need to be 
reported for a particular project. It vill be necessary' for the Operator to distribute his 
costs among the applicable phases reported with the exception of three items the costs of 
which are not to be distributed by the Operator. These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items on a. monthly basis is doubtless 
clear to the Operator, since such distribution might well overstate the cot for any one 
month or period short of the entire contract period. 


Form MF-104A has been designed to tie in with Form MF--104 for both monthly and 
cumulative costs. The "Tdtal Costs" on Form MF-104A for each month should equal 
the monthly "Total Costs" as reported on Form MF-104. This is also true of the "Total 
Costs To Date". 


In preparing Form MF-104A, it will be necessary frequerftly to distribute certiin 
costs over a number of items. For instance, supervisory and engineering costs may have 
to be distributed over several phases such as, drifting, crosscuttiDg, raising,tc., provided 
that these items were reported active for the month. Such distributions should be made 
on the basis of time spent on the various phases, on man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipmñt", "Initial Rehabilita-
tion and Repairs", and "New Buildings lmprovements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided for 
the use of the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs. 	 '
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YAPUNCI SANDRSON 	
R0iOCT 3REC'o 


LABORATORIES 
P. 0. Box 593	 Op.v.	 YO NORTH 31ST STREET 


PHONE 9.8979	 2	 BILLINGS. MONTANA 


Date	 _______--


To:	 Burnao Exploration Corporation 	 Lab. No.	 7.7U & 84U 
P.O. Box 836 
Willis-ton, North Dakota	 Invoice No. _____ ______-


Total Charges $_*__________	 - 
D. D. Dallas 


CERTIFIED URANIUM ASSAY REPORT 
S 


SAMPLE	 RADIOMETRIC ASSAY	 CHEMICAL ASSAY 
__________	 Equivalent U:tO, % by weight	 U:iOs, % by weight 


Lab No. 77-U 


D-l53840	 0.03	 0.04 
D-.153638	 0.07	 0.11 
D-153638A	 0.07	 .	 0.09 


Lab No. 84-U	 . 


D-15233-38	 0.11	 0.13 
D-15238-4].	 0.09	 0.14 
D--l5233-38l	 0.01	 0.04 
M-141620	 0.01	 0.01 
M-141820	 0.01	 0.04 


Signed by 


ASSAYERS FOR EXPLORATION AND DE\'ELOPMENT OF URANIUM DEPOSITS
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Septeiibcr 28, 19!6 


	


(h	 r. John !. iiowaher 


	


U	 • . Uureau of 
301	 itrat&on Thñldin: 
:ntn Zchool o.f Kinos 


	


L.	 )ftte, Iontana	
R: Tiockct No	 -JJ)7 (Urznium) 


(.z Lce 
aiIon Couny 2ntoxia 


Conrt o. Id-96 


3oar 17r. Bosher: 


I arn enclosing iv igred copio of orr	 1O nd 11F.I 1OII.A. Also 
rciosed c iivo oies of e tivoice fron Ycung 3outhern iloration 
orariy arid £'ivc coios oi io Ccrtii1 (irii Aiar Iepr. 


You ril] iote that th ooit pr ioot or curing avxcage slig-it1y 
r.o'o than the 2,6O aUod in ti contrct The cost per soot for 
straight drLlin, owvr, vurad only	 319, w1erea i.00 per foot 


allowed. A1 j a	 eiCuition £ thz tright driliirt costs, 1
nc1udod the entire cost ior fourteen iour of trvl time, !fr. isenbori 
tatecL in a tlephon conversation i4th na that he thourht this method of 


c1cla ton would be axov4 o lon a t e do not exceed the total allo 
able ot for tho 6 holes in 3tae I, 


Under this siie cover I am sending flv. coLes f a cothine. report 
which inc'.ws ioith1y prqgress, n.'uratvo	 tinai ro",orta.. 


Pleso cort:ct r by thon or :il if	 wi to mve an a&ii4oni 
informal:.±on coce'ning the reorts,


3icuoly yours, 


ik	 ). i)allas 
DDJ:hl 
Eric. 


Li
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• 
UNITED STATES


DEPARTMENT OF THE INTERIOR 
• DEFENSE MINERALS EXPLORATION ADMINISTRATION 


	


WASHINGTON 25, D. C. •.	 ,• 


q	 . J*U6% 1***td** 
urM8e tp1os?ttofl 3ptiQn 


?*st QLce 3O* 
Uøtw )orth ikote 


f	 Doe4	 J1CT (tJrsflw) 
C*tr'et	 iin '$5 
Cox 
?a3n C*z4Ottar$ 
ft-**1TFU	 ,. 


as1s


41U ex13r*ttofl 
p4th the Oirertnt 
w stereIy	 te th	 eZ'tOtm 4td 


t r$t u s cert tøttn *r dtcv* or dG1optent 
u' the	 e the *itiet Zn th* **nc ot 
Uch a*Z1t1'ic$tt9fl, te Vrtue)t r*ttvts t* 1Itfl OX' 


en atptnst the p'op*rt	 tG the ctrsct o j 
twt >roduetto thrro.	 tht'atore se ion 


o's $ records art thti pro4	 ur attentton 
is i1i*d to the	 u th cør'trst


k1Ch reqtre tht erti' t iip d pr*sr ert t* 
tt' the pet*tt in4taoteL. 


• •	 • .	
• Your tnt.rOt n th*	 xp*.atior	 p 


*n1 prX'ttotp*tion ti*r*n *z', AiL *pte. 


otrs 


C 0 Mittendort 


c2op to	 ;s2 Xnd.4t; i*p,r 
Mching/tzm 628.57 
cc tQ;	 );i	 h1ng 


Adr', Rending t1e 
Contract Adm • & Audj.t Div 


x	 )







•	 0 
UNITED STATES


DEPARTMENT OF THE INTERIOR 
4 3 q	 DEFENSE MINERALS EXPLORATION ADMINISTRATION 


WASHINGTON 25 D C 


Gerald	 nebem 'ttornetn4act 
Roe ZndsMntt CQmpan 
4Ui*tot, )o'th $t 


R	 iockt , 4-JC7 (Urntw) 
uris,	 1rat)r Coa 


• ilfl CountY Plont*na	 ___ 


	


PJ	 srwr	 - j 


M. St*nehjem 


naIos*tt 1* cy oi a a	 xnRtor lett*r 
ot toar t the ert*' trner t.e av4t*d	 ract, 


•i prety .*u eat tot In. the ortrct is 
)Our' ?er'riaiee 4Ofld 4*t	 1 


tnder the aptionet	 ontzt nuib,r 


Zn t. ebence ot	 ttict1on, the Oovrnønt 
tin no latx* ag*ist the b*rn	 th t arsud 


the	 povstbUtt to perr'm*no* w4.r the ;ntra. 


iaer1v our, 


C 0 Ml ttendort 


ni etr'eto 


MChing/zm 8-28.57 
c to	 Ching 


'0 Lading 1?Ue 
Contract Adm, Pudit Dtv 


	


1 Beg. 1 (2)	 •







'U4EA Form )J	 Contr	 No. Idm-E_96 •	 --.	 -z.-


Docket No.J]j" 


DEPARTNENT OF THE INTERIOR	 rnated	 r'act 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


Obligation Document 


TO: Chief, FInance Section, Budget and Finance Branch, Bureau of Mines 


Please make, the following entry on the records of the 
• 'Defense.Nineráls &ploration Acininistration under the Strategic and 


Critical Minerals . cp1oration Program. 	 .	 . 


1te of Contract	 Region.	 State	 . Comdit1 


Jur , 196	 ntcns	 rnua 


Name and Address 	 . .	 . .	 .	 . . . 
of Operator:	 311ac	 tou Carp 


£. 0. ox 3% 
Wi11itri, North !coto 


Reserve	 Obligation 


Prior Amount	 0 


Increase	 0	 o 


Decrease	 - 0	 3OJ9_ 


Revjsed Amount	 .,	 .• 0	 •	 0 ,32l 


Remarks:


	


ALLEN.. S. DAKJ	 '. 


AU.leu . 
0perations 
tstiatic tiviejon 


1te Delivered to Bureau of Nines, washlngton/2T1t1







ContNo. Idm.-E__________ 


Dockct No.__________________ 


V .	 .. . ..	 DEPARTMENT OF THE INTERIOR 	 . 


•	 .	 DEFENSE MINERALS EXPLORATION ADMINISTRATION 


TO: Chief, Financè,Séctiori, Budget arid Finance Branch, Bureau of Minep 


V 	 •	 Please,make the following entry on the records of the 
•	 Minerals Exploration Administration under the Strategic arid 


Critical Minerals Exploration Program. 	
•• .	 . .	 V 


Date of Contract	 on	 State	 Commothty 


July , 1%6	 I NW	 bntana	 Uranium 
Name and Address 	 •: .• , 	 . . 


of Operator:	 3nj Exploration Ccporatioi 
P. 0,	 836 
WiWaton, North Dakota 


Reserve	 Obligaton 


Prior Amount	 0	 0 
Increase	 0	 $U,631.00 


Decrease	 __________	 - 


Revised Amount	 0	 $l1,6*.00 


Remarks: 


• 	


• 	 V bert	 •s*, Cjf •


	


	
• Operationa Control 	 • V 


Statist4 Division 
Date Delivered to Bureau of Mines, Wash ingtrt 7i1t) 


V 	 . 	 .• 	 . 	 • 	 • 	 • 	 • 	 • 	 •.. 	 • 	
• 	 989







0	 S 
UNITED STATES


DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


c
•	


:	 So.'157HOWard Street	 . .• 
P	 Spokane 4, Washington 
Y


August 21, 1956 


MOItANDUM 


To'	 The Files 


From:	 D a. MacLaren 


Subject: Telephone conversation with Mr McCabe, geologist for 
Burmac Exploration Corporation, Docket No D}4EA-4107 
(Uranium), Cox Lease, Fallon County, Montana, 
Contract Idrn-E965,	 .. •.	 .. 
In accordance with a letter from Mr Dois D Dallas, Mr McCabe 


called the Survey . office to clarify certain points. Erickson and Bowaher 
of the Bureau were on extension phones and took part in the conversation. 
Points discussed were: 


1.. The independent, drilling contract between Burmac and its 
driller calls for payment of ;l2 .50 per hour while moving to theproperty 
from Billings, Montana, and while moving back to Billings. McCabe wanted 
• to know if part of this cost could be included in its charges to D€A 
• should actual drilling costs :prove to be less than the maximum allowed 
y the contract. He was advised to prorate. the total estimated cost 
of the move to so.-much-per-foót and include it with other items that 


• .


	


	 will go tomakeup his total actual cost per foot; that is,if all 
items cane tomorethan 2.6O .per:foot.for àore. drilling, or more than 
1.00 per foot for noncore dril1ig, the Government would. pay only the 


maxinium allowed. . 	 •	 •.. .	 .•	 • .• 


2. McCabe wished to know whether or not authorization for 
• . • Stage Ii and Stage III drilling would be entirely dependent upon the 


results of Stage I. . He was told that they mOst certainly would, and 
was advised to send in 11e data assoon as it was available without 
waiting for the due date of the 104's or until Stage I had been completed 


D R MacLaren 
cc D1EA (2) 


USBM (2) 
USBM (AD)	 .,	 •.	 .•	 S 


Alvord	 .	 .	 .	 .	 . .	 ••	 •	 •







1IECEV 


JkiL 'i1956 


MF-200	 ---. -, 
(Revised June 1954)


0 
Government's Copy 


Docket No. DMEA Jb1' 


Commodity JJranium 


Contract No. Idrn-E 


UNITED STATES OF AMERICA
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


EXPLORATION PROJECT CONTRACT' 


JUL 51956 
It is agreed this -----------------------------------day of --------------------------------------------------, 195, between the 


United States of America, acting through the Department of the Interior, Defense Minerals Exploration 
Administration, hereinafter called the "Government," and 2	 --


---------------------------urm 	 _____________ 


whose:mailing Taddres. is.. :; 	 ;	 -----------------
--------------------------------------------


hereinafter called the "Operator," as follows: 	 .	 : 


ARTICLE 1. This contract is entered into under the authority of the Defense Production Act of 
1950, as amended. It consists of this form (MF-200), the attached Exhibit "A," Annex I, andtw 


----------------------- (igtel -and F1ire - -
The Operator shall not transfer or assign this contract or any right thereunder without the written 


consent of the Government. 


ARTICLE 2. Operator's property rights.—(a) The land which is the subject of this contract (here-
inafter called "the land") is in the State of-----------Nont.2 -----------------, County of 1@TQT1-------------------------
and is described in Annex I. 


(b) The Operator represents and undertakes that: 	 /the mineral rights to fission-
(1) The Operator is the 4 ------Lesaee-----------------------------------


in the land, in possession and entitled to possession for all of t e purposes 01 this contract, un er 
and by virtue of a ssig.imentcfaeàse, ------ recorded in Book -----------------, page --------------------
official records of said County; and 


(2) The Operator's right, title, or interest (whether as owner, lessee, or otherwise) is subject 
only to the following claims, liens, or encumbrances: Ry1ty&s-setfortinthe..leaae________ 


(c) The Subordination Agreement of the holder of any claim, lien, or encumbrance listed above, 
and (if the Operator does not. hold the legal title) the Consent to Lien of any holder of the legal title 


'If sufficient space is not provided in any blank, use an extra sheet of paper and refer to it in the blank. 2 Insert name, and if an organization, its nature (corporation and place of incorporation, partnership with names of 
partners, etc.).	 S 


'State on a separate sheet marked "Annex I" the legal description or enough to ideitify the property, particularly 
excluding any areas from which the production is not to be subject to the Government's prcentage royalty. 


Insert "owner," "lessee," "contract purchaser," "locator," etc. 	 - - 
'Insert "the entire interest," "the mineral rights," "an undivided one-third," etc. 
° Insert "deed," "lease," "contract," "location notice," "patent," etc. 
'If not recorded, so indicate by inserting "un."
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I	 . 
of the land (lessor, seller, optionor, etc.), are attached, as follows: 	 rforan	 Qnupp1ied.... 


-------------


(d) The Operator shall preserve and maintain his right, title, and interest in the land and his right 
to the possession thereof for the purposes of this contract, and shall devote the land and all existing 
improvements, facilities, buildings, installations, and appurtenances to the purposes of this contract. 
Until the lapse of the time within which the Government may make a certification of discovery or 
development without any such certification having been made, and after any such certification has been 
made, the Operator shall neither transfer, convey, nor surrender the land nor any right, title, or interest 
therein, nor permit nor suffer any claim, lien, or encumbrance thereon, without expressly referring to and 
providing in the instrument of conveyance, lien, or encumbrance for the preservation of the Government's 
right to a percentage royalty on production and lien for the payment thereof. If the Government makes 
no certification of discovery or development within the time limited in Article 8, it shall thereafter have 
no claim against the, land or any production therefrom except for any production referred to in Article 
8(b) (1). 


ARTICLE 3. The exploration project .—The project is a search for indicated or undeveloped depoits 
of --------Ur.aniuni----------------------------------------------------------------------------------------------------------The work to be performed 
is described 'in Exhibit "A." The Operator. on; or before 	 3-t - .5956--------- -shall commence 
the work, and on or before fltob.ex...3L,.i.956------------(unless the Operator's obligation to prosecute 
the work is terminated—see Article 10) shall either have completed the work 


except as otherwise provided in. Exhibit' A with respect to stages of 
work. (and See Article 13.) 


ARTICLE 4. Performance of the work.—(a) Operator's responsibility.—The work shall be per-
formed with reasonable diligence, efficiently, expertly, in a workmanlike manner, in accordance with 
good mining standards and State regulations for health and safety and for liability insurance covering 
employment; and with suitable and adequate quipment, facilities, matrials, supplies, and labor, to 
bring it to completion within the time fixed.	 '	 ,	 '-'' 


(b) Independent contracts.—To the extent that the allowable costs are estimated in Exhibit "A" 
with express reference to performance by independent contractors on a unit-price basis (such as per 
foot of drilling, per foot of drifting, per hour of bulldozer operations), the work may be so performed; 
but if the reference in Exhibit "A" to any such independent contract requires the Government's 
approval thereof, payments under such contract i1l not be allowable costs unless the Government gives 
its written approval of the contract. Any such independent contract shall refer to some specific and 
identifiable part of the work, and shall be subject to all of the pertinent terms and conditions of this 
exploration contract; but the Government shall not be considered a party thereto, and its rights under 
this contract, including the right to terminate its contributions, shall not be affected thereby. Regard-
less of the provisions f'any such independent contract and regardless of the Government's approval 
thereof, the Government will participate in payments to the independent contractor only on account of 
work performed in accordance with the provisions of this exploration project contract, and only to the 
extent that the Government deems the unit prices for the work under the independent contract to be 
reasonable. 


(c) Government"inay inspect.—The Operator shall consult with and inform the Government on all 
phases of the work as it progresses. The Government may enter at all reasonable times to inspect the 
work under the contract, and also after a certification of discovery or development to inspect production 
operations and underground workings. The operator shall provide the Government with all reasonable 
means of access for such inspections. 


ARTICLE 5. Contribution by the Government .—The 'estimated total allowable cost of the project, 
set forth in Exhibit "A," is the sum of $.L512.QQ 
The Government shall contribute 45 percent of the allowable costs as they are incurred in a 'total sum 
not in excess of $1L,.63LOO.------------------------------------------------------------: Provided, That until the Operator has 
rendered to the Government his final report, and any final auditing required by the Government, has been 
made, and a final settlement of the contract has been made, the Government may. withhold from.the last 
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. 


• voucher or vouchers such sums as it sees fit not in excess of 10 percent of the estimated total cost of the 
work or not in excess of the amount of the Government's contribution to the cost of property which is or 
may become subject to disposal as provided in Article 9(c), whichever is greater. The Government will 
make its contribution on the basis of the monthly vouchers ref2rred to in Article 7(b), but all payments 
by the Government are provisional only, subject to audit, until the account between the Operator and 
the Government is finally audited and settled. "Costs incurred" mean costs that have been paid or have 
become due and payable, or that in the opinion Of the Government have become an obligation. The Gov-


• ernment may make payments directly to independent contractors and suppliers for the account of the 
Operator rather than to the Operator. 


ARTICLE. 6. Estimated costs.—(a) Categories of costs.—The allowable costs of the work to which 
the Government shall contribute are limited to those that are direct, reasonable, necessary, and that are 
estimated in Exhibit "A" by categories as specified in this article. If any category or subcategory is 
omitted from the estimate of costs, or if the word "none" is annexed to the listing thereof, costs under 
such category or subcategory are not allowable. Any excess over any . estimate which is indicated as 
the maximum of any category, subcategory, or item, either as to requirement or related cost, and any 
excess over the estimated total allowable cost of the work, shall not be allowable. Any excess over the 
estimate of any category, subcategory, or item, either as to requirement or related cost, not indicated 
as a maximum shall be allowable within the limit of the estimated total allowable cost of the work. To 
the extent that excesses over maximums other than the estimated total allowable cost of the work may 
be necessary for the performance of the work, the Operator shall incur such excesses for his own account 
without contribution by the Government; but except for any such necessary excesses in categories, sub-
categories, or items thereunder the Operator is not obligated to incur more than his agreed percentage 
of the estimated, total allowable cost of the work. See Article 13. 


To the extent specified in this article or in Exhibit "A" the following categories, subcategories, and 
elements thereof are maximums; but if not so, specified either here or in Exhibit "A" they are not maxi-
mums, and may be exceeded within the limit of the estimated total allowable cost of the work: 


CATEGORY (1)—INDEPENDENT CONTRACTS.—Work to be performed under independent contracts 
(see Article 4(b)). The estimated total amount of this category and the estimated cost of each unit of 
work for performance under an independent contract are maximums. 


CATEGORY (2)—PERSONAL SERVICES. 
Subcategory (a) —Supervision.—A1l elements of this subcategory (number of supervisors, 


periods of employment, rates of pay, and total) are maximums. 
Subcate gory (b)—Technical services.—A11 elements of this subcategory (number of technicians, 


periods of employment, rates of pay, and total) are maximums. 
Subcategory (c)—Labor. 


CATEGORY (3)—OPERATING MATERIALS AND SuPPLIES.—Includes such items as drill bits and steel, 
explosives, fuel, 'pipe, power, small tools costing less than $50 each, timber, track. 


CATEGORY (4)—OPERATING EQUIPMENT. 
Subcate gory (a) —Rental.—The number of each object to be rented [6 mine cars, 1 truck], the 


rate of rental [$100 per month, $5 per hour], and the total of this subcategory are maximums. 
Subcategory (b)—Purchases.—The estimated total of this subcategory is a maximum. 
Subcategory (c)—Depreciation.--Al1 elements of this subcategory (time periods, rate of depre-


ciation, and subcategory total) are maximums. 
CATEGORY (5)—INITIAL REHABILITATION AND REPAIRS.—Estimates under this category include all 


requirements and related costs, such as labor, materials and supplies, and supervision at a rate not higher 
than provided for in Category (2), and shall not be duplicated under any other category. The estimated 
total of this category is a maximum. 


Subcategor'y (a)—Initial rehabilitation and repairs of existing buildings, fixtures, and installa-
tions (exclusive of mine workings) .—The estimated total of this subcategory is a maximum. 


Subeategory (b)—Initial rehabilitation and repairs of operating equipinent.—The estimated 
total of this ubcategory is a maximum.
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CATEGORY (6) —NEW BUILDINGS, FIXTURES, AND INSTALLATIONS (ExcLUsIvE OF MINE WORKINGS) 
Estimates under this category include all requirements and related costs, such as labor, materials and 
supplies, and supervision at a rate not higher than provided for in Category (2), and shall not be dupli-
cated under any other category. The estimated total of this category is a maximum. 


CATEGORY (7) —MISCELLANEOUs.—Repairs and maintenance (other than initial) of operating equip-
ment, analytical work, prints and other reproductions, accounting, Operator's share of payroll taxes, 
liability insurance covering employment, travel, communications, and any other items of requirement or 
cost that do not fall within any of the first 6 categories. 


THE ESTIMATED TOTAL ALLOWABLE COST of the work is a maximum. 
(b) Nonallowable costs.—The following costs are not allowable for contribution by the Government: 


(1) Costs of the land, such as rental, depreciation, depletion, or other cost of acquiring, owning, 
or holding possession; 


(2) Indirect costs, such as general overhead, corporate management, interest, taxes (other than 
• payroll and sales taxes), insurance (other than liability insurance covering employment), damages 


to persons, damages to property (other than necessary repairs or replacements of equipment or 
other property used in the work) 


(3) Previous work performed or costs incurred before the date of this contract; and 
(4) .Def erred payments.—Any costs incurred by the Operator under any rental-purchase agree-


• ment, installment-purchase agreement, or any agreement for the purchase of goods under the provi-
sions of which payment of the full purchase price is deferred more than 90 days from the delivery 
of the goods; unless the purchase agreement is approved by the Government in writing. 
(c) Reductions in costs.—The Operator shall account for and give the Government credit for any 


incidental benefits, credits, or money received in the ordinary course of business in prosecuting the work 
(as by salvage or sale of materials or equipment, furnishing of room or board, furnishing of power or 
services to third persons rebates or discounts on purchases, etc.), in the same ratio in which the Govern-
ment contributes to costs; and such amounts shall be treated as a reduction in costs incurred so that• 
they are available for use within the limit of the original estimated total cost. This provision does not 
apply to receipts from production which are subject to the Government's percentage royalty under the 
provisions of Article 9. 	 See ArtIcle 13. 


ARTICLE 7. Reports, accounts, audits.—(a) Operator's records.—The Operator shall keep suit-
able records and accounts of the work performed and of any production in which the Government may 
have an interest; and shall preserve those with respect to work performed for at least three years after 
final payment by the Government, and those with respect to production for at least three years after any 
obligation to pay royalties to the Government has terminated. The Government may inspect and audit 
said records and accounts at any time, either by itself or by a certified public accountant. If the Gov-
'ernment elects to audit said records and accounts relating to the exploration work by certified public 
accountant, it may do so as a cost of the work to which the Operator shall contribute. The Comptroller 
General of the United States or his representative, until the expiration of said three-year periods, shall 
have access to and the right to examine any pertinent books, documents, papers, and records of the 
Operator. All of the Operator's vouchers and records and accounts relating thereto and the Govern-
ment's payments thereof remain subject to adjustment until final audit by the Government. If work 
under this contract is carried on in conjunction with any other operations, or if labor, supervision, 
services, materials, supplies, equipment, facilities, or other requirements fOr carrying on the work are 
also used in connection with other operations, the costs shall be segregated and accounted for on a basis 
and by methods and accounts that are satisfactory to and approved by the Government. 


(b) Progress reports and vouchers.—The Operator shall provide the Government with five copies 
of monthly progress reports in three sections as follows: (I) Operator's Monthly Report and Voucher 
showing detailed costs incurred during the reporting period; (2) Operator's Unit Cost and Progress 
Report showing the various types of work performed during the reporting period and costs incurred for 
each type of work; and (3) a Narrative Report of the work performed during the reporting period includ-
ing adequate engineering-geological maps or sketches, drill hole logs and locations, and assay reports on 
samples taken concurrently with advance in mineralized ground. (Forms for reporthg under (1) and 
(2) above will be provided by the Government.)
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(c) Final report.—Upon completion of the work or termination of the Government's obligation to 
contribute to costs, the Operator shall furnish the Government with five copies of a final report (in 
addition to the final progress report and voucher). This final report shall include a geological and engi-
neering evaluation of the results of the work performed under the contract with an estimate of the ore 
reserves resulting from such work, complete assay data, adequate geological and engineering maps or 
sketches, and a summary of the work performed and related costs incurred. 


(d) Report of sales.—The Operator shall provide the Government with suitable accounting and 
documentary evidence covering all production tO which the Government's percentage royalty relates, such 
as copies of smelter or concentrator settlement sheets, and certified accounts of production and sale or 
other disposition of production. 


(e) Compliance with requirements.—If in the opinion of the Government any of the Operator's 
reports, records, or accounts are insufficient or incomplete, or if the Operator fails to make them, the 
Government may procure the making or completion of such with suitable attachments as an expense of 
the work to which the Operator shall contribute. The Government may withhold approval and payment 
of any vouchers relating to insufficient or incomplete reports, records, or accounts. 


ARTICLE 8. Repayment by Operator.—(a) Certification.—If the Government considers that a 
discovery or development from which production may be made has resulted from the work, the Govern-
ment, at any time not later than six months after a sufficient final report and final account (see Article 
7) has been rendered, may so certify in writing to the Operator. Such certification shall describe broadly 
or indicate the nature of the discovery or development. 


(b) Royalty on production.—The Operator,.as principal if the Operator is the producer, or as surety 
if the Operator is not the producer, shall pay to the Government a royalty on all minerals mined or 
produced from the land, as follows: (1) regardless of any certification of discovery or development, 
from the date of the contract until the lapse of the time within which the Government may make such 
certification, or until the total net amount contributed by the Government without interest is fully repaid, 
whichever occurs first; or (2) if thO Government makes a • certification of discovery or development, 
within a period of ten years from the date of the contract, or until the total net amount contributed by 
the Government without interest is fully repaid, whichever occurs first. 


(c) Basis for computation.—The Government's royalty shall be a percentage of the gross proceeds 
(including any bonuses, premiums, allowances, or other benefits) from the prOduction sold, in the form 
sold (ore, concentrates, metal, or equivalent), at the point of delivery (the f. o. b. point); except, that 
charges of the buyer arising in the regular course of business, and shown as deductions on the buyer's 
settlement sheets, on account of the cost of treatment processes performed by the buyer, sampling and 
assaying to determine the value of the production sold, and freight paid by the buyer to a carrier (not 
the Operator), shall be allowed as deductions in arriving at the "gross proceeds" as that term is used 
herein. Any costs of treatment processes, sampling or assaying, or transportation, performed or paid 
by the Operator or by anyone other than the buyer, are not deductible in arriving at the "gross proceeds" 
as that term is here used. The term "treatment processes," as here used, means those processes (such as 
milling, concentrating, smelting, refining, or equivalent) applied to the crude ore or other production after 
itis extracted from the ground, to put it into a commercially marketable form; excluding fabricating or 
manufacturing. 


(d) Unsold production.—If any production (ore, concentrates, metal, or equivalent), after the lapse 
of six months from the date the ore was extracted frOm the ground, remains neither sold nor used by 
the Operator in integrated manufacturing or fabricating operations (for instance, if it is stockpiled), 
the Government, at its option, as long as it so remains, may require the computation and payment of 
its royalty on the value of such production in the form (ore, concentrates, metal, or equivalent) it is in 
when the Government elects to require computation and payment. If any production is used by the 
Operator in integrated manufacturing or fabricating operations before the Government makes its elec-
tion, the Government's royalty on such production shall be computed on the value therof in the form in 
which and at the time when it is so used. "Value" as here used means what is or would be gross income 
from mining operations for percentage depletion purposes in Federal income tax determination, or the 
market value, whichever is greater. 


(e) Percentages of royalty.—The percentages of the Government's royalty shall be as follows: 
One and one-half (1½) percent of amounts ("gross proceeds" or "value") not in excess of eight 


dollars ($8.00) per ton of production in the form in which sold? held,	 ised, plus on-half (1/2) 
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percent for each additional full fifty cents ($ 0.50) by whichsuch amounts exceed eight dollars ($8.00) 
per ton, but not in excess of five (5) percent of such amounts. 


(For instance: the royalty on an amount of five dollars ($5.00) per ton would be one and one-
half ( 1 1/2) percent; on an amount of ten dollars ($10.00) per ton, three and one-half ( 3½) percent.) 
(f) Time for computation and payment.—The Government's royalty shall: be computed and paid 


currently upon each lot sold, held, or used in integrated operations, as the case may be, as above provided 
in this article. 


(g) Lien for payment.—To secure the payment of its percentage royalty, there is hereby granted to 
the Government a lien upon the land or the Operator's interest in the land and upon any production of 
minerals therefrom, until the royalty claim is extinguished by lapse of time or is fully paid. 


(h) Notice to purchasers.—The Operator shall give notice of the Government's claim for royalty 
to any purchaser of the production, and shall authorize and direct such purchaser to pay the royalty 
directly to the Government and to furnish the Government with copies of the settlement sheets. If the 
records of any production and sales or other disposition of production, whether the production is by the 
Operator or by others, are not made available to the Government, the amount of the royalty may be 
estimated by the Administrator, Defense Minerals Exploration Administration, or his successor, and his 
estimate thereof shall be final and binding upon the Operator. 


(i) No obligation to procluce.—Nothing in this contract is to be construed as imposing any obligation 
on the Operator or the Operator's successor in interest to engage in any production operations. 


(j) Government not obligated to buy.—Nothing in this contract shall be construed as imposing any 
obligation on the Government to purchase any minerals mined or produced from the land. 


ARTICLE 9. Interests in purchased property.—(a) Title and ownership.—A11 costs under this 
contract shall be incurred by the Operator in the Operator's own name and for the Operator's own 
account; but any property acquired to the cost of which the Government contributes shall belong to the 
Operator and the Government jointly in proportion to their respective contributions, although title thereto 
shall be taken in the name of the Operator. 


(b) Preservation of property.—Until the final disposal of any property in which the Government 
has an interest the Operator shall preserve and protect same for the best interest of the Government, any 
reasonable and necessary costs thereof to be treated as an allowable cost of the project. After the com-
pletion of the work or termination of the Government's obligation to contribute, or when such property 
is not in use for or needed for the work, the Operator shall neither use it without the written consent of 
the Government nor without paying a reasonable rental to be fixed by the Government for its interest. 


(c) Disposal of property.—Upon the completion of the work or termination of the Government's 
obligation to contribute to costs, or when the property is no longer needed for the work, the Operator 
shall promptly dispose of salable or salvageable property in which the Government has an interest for 
the joint account of the Government and the Operator, either by return to the vendor, by sale to others, 
or purchase by the Operator or the Government at a price at least as high as could be obtained from 
others, unless the Government in writing waives its interest in any such property. Without advance 
approval of the sales price by the Government the Operator shall not sell at any price any item of property 
the cost of which was more than $500, and shall not sell at less than 25 percent of the purchase price any 
item of property which cost $500 or less. The Government, in lieu of approving the sales price for any 
such item, may itself purchase the item at the best price which the Operator is able to obtain or himself 
cares to give. Property remaining upon any termination of the work shall be considered in groups or 
categories (such as drill steel, or explosives, or pipe, or rails), and if the original cost of the remaining 
unexpended portion of any such group or category is less than $50, the Government waives its interest 
therein. If necessary to accomplish the disposal of any item the Operator shall dismantle and sever it 
from the land, the cost thereof to be treated as a cost of the project. 


(d) Default of the Operator re disposal.—If within 90 days after the completion of the work or ter-
mination of the Government's obligation to contribute to costs, or after the property is no longer needed 
for the work, or after such further time as the Government may in writing allow, the Operator hs failed 
to sell or otherwise liquidate or dispose of any property in which the Government has an interest, the 
Government, at any time prior to final settlement under the contract, may pursue one of the following 
two courses: (1) the Government, by written notice to the Operator, may place upon such property what 
in its opinion is a fair valuation thereof, not in excess of the cost less 1.66 percent per month from the 
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date such property was purchased under this contract to the termination of said 90-day period; and such 
property shall thereupon be considered and accounted for as having been purchased by the Operator at 
the valuation so fixed by the Government; or (2) the Government may enter and take possession of such 
property wherever it may be found, and remove and dispose of it for the joint account of the parties. 


ARTICLE 10. Termination of the Government's obligations.—(a) If in the opinion of the Govern-
ment operations at any time have failed to achieve anticipated results that indicate the probability of 
making a worthwhile discovery, and in the opinion of the Government further operations are not justi-
fied, the Government may give the Operator written notice thereof, and thereupon: (1) the Government 
shall be free, of all obligation to contribute . ,to costs not then incurred other than such as may be allowable 
under the provisions of the contract as necessary and incidental to winding up, reporting, and accounting; 
and (2) the Operator shall be free of all obligation to prosecute the work other than such as may be 
necessary and incidental to winding up, reporting, and accounting. 


(b) If in the opinion of the Government the Operator is in any manner in default under the terms 
of the contract, the Government may give the Operator written notice of such default with a specification 
of reasonable time within which the default must be cured; and if the Operator fails to cure such default 
as required, thereupon: (1) the Government shall be relieved of all obligation to contribute to costs not 
incurred when the notice was given, other than such as may be allowable by the provisions of the contract 
as necessary and incidental to winding up, reporting, and accounting; and (2) the Operator shall be free 
of all obligation to prosecute the wOrk other than such as may be necessary and incidental to winding up, 
reporting, and accounting. The remedy provided for the Government in this paragraph "(b)" is in addi-
tion to any other remedy prov .ided in this contract, and in addition to any other remedy the law may 
provide for breach of contract. 


(c) The giving of any notice by the Government under the provisions of this Article 10 shall not 
affect the Government's rights as provided for in the contract with respect to a percentage royalty, and 
such 'rights shall be fully preserved. 


ARTICLE 11. Notices to be given by the Government may be delivered to the Operator, or may be 
sent by registered mail addressed to the Operator at his mailing address stated in this contract. . If 
mailed, 'notices are. deemed to have been delivered five days after' the date of mailing. 


ARTICLE 12. Officials not to beneflt.—No member of or delegate to Congress or resident commis-
sioner shall be admitted to any share or part of this contract or to any benefit that may arise therefrom; 
but this provisiOn shall not be construed to extend to this contract if made with a corporation for its 
general benefit. 


ARTICLE 13. Changes and added provisions.-
________________________________________________________ 


----The Go3ernnientLwilLcorLtri.butatoitha 
-.ts--QyQiyjormed. 


(e). in ri le.' 	 after the reference to Article '10, delete. remainder of sentence and. 
s.thatiut'e "shall have completed the work, except as otherwise provided 10-70617-1 
E*hibit A' wi)i respect to stages of work." ' 


(d.) That part' of the last sentence in the firstparagraph of Article 6(a) commencing 
after the semicolon, is deleted. 


(e) In Article 6(c), the reference to Article is changed to Article 8.







Executed in sextuplicate the day and year first above written. 


THE UNITED STATES OF AMERICA 


Administrator, Defense Minerals 
Exploration Administration 


B


---------------------------------------------------------------------. 


I,	 -t- ----------------------------------------------------------, certify that I am the 
-------------------------------------------------------------------secretary of the corporation named as Operator herein; 


that ----------]20L1	 DA4L-4..^'----------------------------------who signed this contract on behalf of the 
Operator, was then of said corporation; that said contract 
was duly signed for and in behalf of said corporation by authority of its governing body, and is within 
the scope of its corporate powers.


U'------V9."j------------------------------------


-	 -	
)	 --	 - 


/ [
C RPORA.TE]
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SEAL	 - 


............-\-) U. S. GOVERNMENT PRINTING EFFICE 	 16-70017-1
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EXPLORATION PROJECT CONTRACT 
BUENAC EXPLORATION CORPORATION 


DOCKET NO. DMEA-4.1O7 


ANIEI 


The land. referred to in Article 2 of the Contract con-


sists of all of sections 17 and 18, Township 10 North, Range 61 


East, M. P. M. and B., Fallon County, Montana. The land is 


shown on the map (Figure 1) entItled, "Property Map of the Burmac 


Exploration Corporation 011ie Prospect," attached hereto and 


made a part hereof.
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EXPLORATION PROJECT CONTRACT 
BURMA.0 EXPLORATION CORPORATION 


DOCKET NO. DMEA-li.107 


Exhibit -"A" 


Description of the Work 


General Provisions 


The work consists of rotary core and. non-sore drilling to 
test sandstone-lignite zones of the Fort Union forrnationof Paleo-
cene age. The general location of the work is indicated on the map 
(Figure 1) referred to in Annex I, and on the map (Figure 2) en-
titled "Proposed Stage I Holes, SW sec. 17," attached hereto and 
made a part hereof. 


Drill core shall be BX in size except where maintenance of 
this size is Impracticable, in which case AX core may be substituted. 
Core drill holes shall be reamed and cased as necessary. All the 
Ceand cuttings from core drill' holes shall be sawed and. checked 
radiometrically for equivalent uranium. Sections indicating signif-
Icant mineralization shall be split for samples and such samples 
shall be analyzed chemically for uranium. All...the remaining core 
and.. cuttings saved shall be properly stored and labeled for inspec-
tion and disposition by the Government. 


Non-core holes shall have a minimum diameter of 2 inches. 
Drill cuttings shall be collected with a Duclone sample collector or 
euivalent unit. Sathples shall be taken at 2-foot intervals. Samples 
shall be checked radloinetrically for equivalent uranium and those mdi-
cating significant mineralization shall be analyzed chemically for uran-
ium. A portion of each sample taken shall be properly labeled and 
stored for inspection and disposition by the Government. 


All drill holes shall be logged geologically and. probed radio-
metrically, and the record of such logging and probing, together with 
certified copies of all assay certificates, shall be submitted with the 
Operator's monthly progress reports. 


The project work shall be supervised. at all times by a com-
petent mining engineer or geologist, who shall dvote full time to 
the project. 


The location, direction, inclination, and extent of all 
project work are subject to the approval of the Government.
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The work is divided into three stages as hereinafter described. 
The Operator shall complete Stage I, and shall perform as much of the 
Stage II and. Stage III work as tbe.Government approves in writing in 
advance. 


Stage I


In the SW of sec. 17, drill 14. core holes and. 22 non-core 
holes, aggregating approximately 1,1440 feet, at the locations indicated 
on the map (Figure 2). (Each core hole is represented on the map by a 
circled cross, and each non-core hole is represented on the map by a 
plain cross.) This work is designed to complete a grid with holes spaced 
li.O0 feet apart and. at the same time offset certain mineralized holes pre-
viously drilled by the Operator. The holes are expected to average ap-
proximately 55 feet in depth. The. 14 core holes shall be drilled first 
to establish geological controls. 


In the S of sec. 18, drill 6 core holes and 214. non-core holes, 
aggregating approximately 2,100 feet, at the locations indicated on the 
map (Figure 1). Alternate east-west lines of holes are staggered, with 
the lines 660,feet apart and. the holes in each line also 660 feet apart. 
The northernmost and. southernmost lines are 330 feet from the borders of 
the area being explored and the easternniost and westernmost holes are 
330 feet from the section boundaries. The holes are expected to aerage 
approximately 70 feet in depth. The 6 core holes shall be drilled first 
to establish geological controls., 


If the cost of the total footage required to drill the 56 
holes to the desired horizon exceeds the cost of 2,900 feet of non-core 
drilling and 614.o feet of core drilling, additional funds therefor shall, 
upon written approval of the Government, be transferred to Stage I and 
deducted from Stage III. The footages estimated for the SWi of sec. 17 
and the S* of sec. 18 are interchangeable as required. 	 - 


Stage II


In the SW-I of sec. 17, drill approximately 36 non-core holes 
aggregating approximately 1,980 feet as 200-foot offsets to previously 
drilled holes that show significant mineralization. 


In the S of sec. 18, drill approximately 30 non-core holes 
aggregating approximately 2,100 feet as 330-foot offsets to Stage I 
holes that show mineralization or favorable sandstone-lignite zones. 


If the approximately 66 holes of this stage require more than 
14,o8o feet to reach the desired horizon, the additional footage and. 
funds required may be transferred and deducted from Stage III footage 
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and. funds upon the written approval of the Government. The ' footages 


estimated for the SW of sec. 17 and the Sof sec. i8 are interchange-


able as required. 


Stage III


In the SW of sec. 17, drill not more than 36 non-core holes 
aggregating not more than i,980 feet as offsets to previously drilled 
holes showing significant mineralization. These holes may be offset 
from 50 to 100 feet from previously drilled, holes. 


In the S of sec. 18, drill not more than 20 holes aggregat-
ing not more than 1,11.00 feet as offsets to previously drilled holes 
showing significant mineralization. These holes shall be drilled at 
least 100 feet from any previously drilled hole. 


The footages estimated 'for the SW of sec. 17 and the S of 
sec. 18 ar? interchangeable as required. 	 - 


Estimated Cost of the Project 


Stage I 


Actual Costs 


Category (1) Independent Contracts 
2,900 feet rotary non-core drilling 


$1.00/ft. 


6140 feet core driiling $2..60/ft. 


Categories (2) through (7) None 


Fixed Unit Costs (See Article 13)


$2,900.00 


1,6614.00 


________ $11., 5614.00 


Incidental allowance for each foot of 
core and non-core drilling completed 
3,5140 feet @ $0.214/ft.	 ,	 8149.60 


50 Chemical sample analyses @ $14.25/sample 	 212.50 


Estimated Total Cost of Stage I 


Stage II 


Actual Costs 


Category (1) Independent Contracts 
14,080 feet rotary noncpre drilling 
@ $i.00/it.	 14,o80.00


1,062.10 


$5,626.10 
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Categories (2) through (7)	 None	 __________ $li.,080.00 


?iXed. Unit Costs (See Article 13) 


Incidental allowance for each foot of 
rotary non-core drilling completed 


i 3 O8O feet @ $0.211./ft.	 $ 979.20 


75 Chemial sample analyses @ $ 1i. .25/sample	 318.75	 b297.95 


Estimated Total Cost of Stage II	 $5,377.95


Stage III 


Actual Costs 


Category (1) independent Contracts 


3,380 feet rotary non-core drilling 
@ $1.00/ft.	 3,380.00 


Categories (2) through (7) 	 None	 _________ 3,380.00


Fixed Unit Costs 


Incidental allowance for each foot of 
rotary non-core drilling completed 
3,380 feet @ $0.2li/ft.	 811.20 


75 Chemical sample analyses @ $ I1. .25/sample	 318.75	 1,129.95 


Estimated Total Cost of Stage III 	 $#,509.95 


SUMMARY 


Estimated Total Cost of Stage I (rounded) 


Estimated Total Cost of Stage II (rounded) 


Estimated Total Cost of Stage IIf(rounded) 


Estimated Total Cost of Project 


Government Participation@ 75%


$5,626.00 


5,377.00


1k., 509 .00


$i, 512.00 


$ll,63L00 


I







S.TANDARD ORM 25	 DATE BOND EXECUTED 


REVISED NOVEMBER 1950 
PRESCRIBED BY GENERAL 	 T	 i 
SERVICES ADMINISTRATION	 JI..L 
GENERAL REGULATION NO.	 (See instructions on Reverse) 


PRINCIPAL 


Burac Eq)loration Corporation, Williston, North Dakota 


SURETY 


Royal Indemnity Company of New York, New York 


PENAL SUM OF BOND (express in words and figures) 	 CONTRACT NO. 	 DATE OF CONTRACT 


Eleven thousand, six hundred thirty-four 
and no/lOO.........--..-- ($ll,63L.oO)	 -.-.....--	 IDNE965	 July , 19S6 


KNOW ALL MEN BY THESE PRESENTS, That we, the PRINCIPAL and SURETY above named, are held and firmly 
bound unto the United States of Amerii, hereinafter called the Government, in the penal sum of the amount stated 
above, for the payment of which sum well and truly to be made, we bind ourselves, our heirs, executors, administrators, 
and successors, jointly and severally, firmly by these presents. 
THE 'CONDITION OF THIS OBLIGATION IS SUCH, that whereas the principal entered into a certain contract with 
the Gôvernmnt, numbered and dated as shown above and hereto attached; 
NOW THEREFORE, if the principal shall well and truly perform and fulfill all the undertakings, covenants, terms, 
conditions, and-agreements of said contract during the original term of said contract and any extensions thereof that 
may be granted by the Government, with or without notice to the surety, and during the life of any guaranty required 
under;rhe contract, and shall also well and truly perform and fulfill all the undertakings, covenants, terms, conditions, 
and areerneñts of any and all duly authorized modifications of said contract that may hereafter be made, notice of 


0/ which modifications to the surety being hereby waived, then, this obligation to be void; otherwise to remain in full 
forée and virtue. 
IN WITNESS WHEREOF, the above.bounden parties have executed this instrument under their several seals on the 
date indicated above, the name and corporate seal of each corporate party being hereto affixed and these presents duly 
signed by its undersigned representative, pursuant to authority of its governing body. 


In Presence of:
WITNESS	 INDIVIDUAL PRINCIPAL 


1. ------------------------------------------------------------------asto------------------------------------------------------------ .[SEAL]  


2. ------------------------------------------------------------------ asto------------------------------------------------------------ .[SEALI  


3. ------------------------------------------------------------------as to------------------------------------------------------------- ISEAL) 


4. as to	 . ISEAL] 
WITNESS 	 INDIVIDUAL SURETY 


1. ------------------------------------------------------------------as to------------------------------------------------------------- ESEALI  


2. ------------------------------------------------------------------as to------------------------------------------------------------- [SEAL]  


CORPORATE PRINCIPAL 


Bunnac Exploration Corporation 
BUSINESS ADDRESS	 - 


Wil iston, Nor Dakota . 
BY	


LRPORATE' 
TITLE	 SEAL 
ois D. Dallas, President	 .1 


CORPORATE SURETY 


Attest:	 BUSINESS ADDRESS 


- )z.	
LE	


CORPORATE 
Gerald A. Stenehjem, Attorney.. ,LL' 


STANDARD FORM 25	 Ill LdA. I... 
NOVEMBER 1950 EDITIO'	


16-30441-2 


Attest:







The rate of premium on this bond is ........OSOQ. per thousand. 


Total amount of premium charged, $ 


(The abovç must be filled ii..by orporate.surety) 


CERTIFICATE AS TO CORPORATE PRINCIPAL 


F4 Je$tt$b	 , certify that I am the	 secretary 


of the corporation named as principal in the within bond; that. 	 .................................... 


who signed the said bond on behalf of'the principal, was then ..... . of said 
corporation; that I know his signature, and .:his signature thereto is genuine; and that said bond was duly 
signed, sealed, and attested for and in behalf of said corpo ion by . authority of its governing body. 


RUCTIO 


1. This form shall be used for, construction work the furnishing of supplies or services, whenever a 
performance bond is required. There shall be eviation from this form except as authorized by the 
General Services Administration. 


2. The surety on the bond may be any corporation authorized by the Secretary of the Treasury to 
act as surety, or two responsible individual sureties. Where individual sureties are used, this bond must be 
accompanied by a completed Affidavit of Individual Surety for each individual surety (Standard Form 28). 


3. The name, including full Christian name, and business or residence address of each individual 
party to the bond shall be inserted in the space provided therefor, and each such party shall sign the 
bond with his usual signature on the line opposite the scroll seal, and if signed in Maine or New Hamp-
shire, an adhesive seal shall be affixed opposite the signature. 


4. If the principals are partners, their individual names shall appear in the spce provided therefor, 
with the recital that they are partners composing a firm, naming it, and all the inembers of the firm shall 
execute the bond as individuals. 


5. If 'the principal or surety is a corporation, the name of the State in which incorporated shall be 
nserted in the space provided therefor, and said instrument shall be executed and attested under the cor 
porate as iñicated in the form. If the corporation has no corporate seal the fact shall be stated, in 
which cas&a scrilllor adhesive seal shall appear following the corporate flame. 


6 The1fficid character and authority of the person or persons executing the bond for the principal, 
if a , 'corpoátioifr shall be certified by the secretary or assistant secretary, according to the form herein 
prvided., 'In lieu of such certificate there may be attached to the bond copies of so much of the records 
of thecci?joration as will show the officiat character and authority of the officer signing, duly certified by 
the secretary or assistant secretary, under the corporate seal, to be true copies. 	 . 


7. The date of this bond must not be prior to the date of the instrument in connection with which it 
is given.	 ' - -.. 


1
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STATE 'OF . North Dakot	 • 


COUNTY OF Williams 


On thiR	 18th	 day of	 Jtily	 , 19_	 , before me personally 


appeared	 Gerald A, Steneh.jem	 with whom 


I am personally acquainted, who, being by me duly sworn, said: that be resides in the 	 city of Will I ston 


State of North Dakota	 '; that he is Attorney'in-Fact of the '1oyai Indemnity Company 
(Name of Company) 


the corporation described in and which 'executed' the foregoing instrument; that he knows the corporate seal 


of the said Company; that the seal affixed to 'said instrument is such corporate seal; that it was so affixed by 


order of the Board of Directors of said Company; and that he signed his name thereto as Attorneyin-Fact by 


like authority; and that the liabilities of the said Company do not exceed its assets, as ascertained in the man-


ner provided in Chapter 33 of the Laws of 1909, constituting Chap'ter 28 of the Consolidated Laws of the 


State of New York, and known as the Insurance Law, 


{sL) 
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YOYCE MELLAND, Notary Public
Williams County, North Dakota


M commission expires August 23 1958







.


lumrr uf Attnrtuj 	 No.1292.3. 


KNOW ALL MEN BY THESE PRESENTS: That the ROYAL INDEMNITY COMPANY, a cor-
poration of the State of New York, pursuant to the following By-Law, which was adopted by the Directors of the 
said Company on September 20, 1950, to wit: 


Article V, Section 1, Provides "I'he President, any Vice-President, or any other Officer designated by the Board of Directors shall 
have power and authority to appoint Resident Vice-Presidents, Resident Secretaries, Resident Assistant Secretaries, and Attorneys in 
fact, and to give such appointees full power and authority to,sign, and to seal with the Company's seal, where required, all policies, bonds, 
recognizances, stipulations and all uiiderwriting undertakings, and he may at any time in his judgment remove any such appointees and 
revoke any authority given to them." 


hath made, constituted and appointed and by these presents does make, constitute and appoint.....&LD..... 
STENEHJEM 


-............ ...•.	 ................................- 	 ..........its true and laWfUIATTORNEY(S),IN..FACT, 


.....___., in the State of..	 ......-............, to make, execute and
deliver on its behalf as Surety, bonds and undertakings, thepenal sum of no one of which is in any event, 


to exceed .... .9.LJ N 	 P	 ($...1QQ,.00.O.•) Dollars 
and to be, given for the following purposes only, to wit:—


GUARANTEEING THE FIDELITY OF PERSONS HOLDING PLACES 
OF PUBLIC OR PRIVATE TRUST. GUARANTEEING THE ,PERFORM-
ANCE OF CONTRACTS OTHER THAN INSURANCE rPOLICIES: 
GUARANTEEING THE PERFORMANCE OF INSURANCE CON -
TRACTS WHERE SURETY BONDS ARE ACCEPTED BY STATES AND 
MUNICIPALITIES IN LIEU OF ACTUAL DEPOSITS; AND EXECUT-
ING OR GUARANTEEING BONDS AND UNDERTAKINGS REQUIRED 
OR PERMITTED' IN ALL ACTIONS OR PROCEEDINGS OR BY LAW 
REQUIRED.	 ' 


Such bonds and undertakings for said purposes, when duly executed by one' of the.aforesaid Attorney(s)-
in-Fact shall, be binding upon the said Company as fully and to the same extent as if such bonds and undertakings 
were signed 'by the President and Secretary of the Company and sealed with its corporate seal. 


.IN WITNESS WHEREOF,' the ROYAL INDEMNITY COMPANY has ' caused these presents to be 
signed by its	 Vice-President, and its corporate seal t be hereunto affixed duly attested by its Assistant 


Secretary, this........


	


	 of........ at the City of New York, New York.
ROYAL INDEMNITY 'COMPANY 


Attest:	 ' ELEA1OR CHFUSTIAINSEN	
'	 By	 WATTS' 


Assistant Secretary	 '	 Vice-President. 


STATE OF Naw YORK 


COUNTY OF NEW YORK	
S 


SS.. 


12	 ______December	 55 On this__..__..._..	 day of...___.	 ------.--..--, 19-___, before me personally appeared 
.WATT.L.. ............................__., Vice-President of the ROYAL INDEMNITY COMPANY, 


with whom I am personally acquainted, who, being by me duly sworn, said: that he resides in the State of New 
Jersey; that he is Vice-President of the ROYAL INDEMNITY COMPANY, the corporation described in 
and which executed the foregoing instrument; that he knows the corporate st.a of the said Company; that the 
seal affixed to said instrument is such corporate seal; that it was so affixed 'by order of the Board of Directors of 
said Company; and that he signed his name thereto as 	 Vice-President of said Company by like authority. 


(saL)	 '	 ROBERT F. KIRCHERT 
NOTARY PUBLIC, State of New York 


No. 24-7277375 
Quoiifjed in Kings County 


Certthccjte filed in New York County 
Term Expires March 30, 1956 


STATE OF NEW YORK 


COUNTY OF NEW Yoax	 5 
SS.. 


ELEAN........1T.1..A!J.SE..........................Assistant Secretary of the ROYAL INDEMNITy 
COMPANY, a corporation of the State of New York, do hereby certify that the above and foregoing is' a full 


'true ancf correct copy of Power of Attorney issued by said Royal Indemnity Company, and that I have compared 
same with the original and, that it is a correct transcript therefrom and of the whole of the original. Said Power 
of Attorney is still in full force and effect and has not been revoked. 


IN WZrNEss WHaaEoF, I have hereunto set	 hand and affixed the seal of said Company, at the City of 


New York, this___il1.L..day	 --	 193 -	 - - 


R22071A-5M-5-53	 '	 Assistant Secretary







'zccwED 
S	 S JUL211956







this	 day	 19 
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