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T o : - . (Terminated - not Certified'
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Contract (Terminated = Certified

(After disposition, delete K (Royalty Agreemen'b

This is the official contract file containing all official records of

| the project. The records contained in the files are checked and are arra.nged in
this order: : ' '
Left Side = » . Right Side
Interim Royalty Audits ' : \/Pro:ject summary , o
Reports of Royalty Review . - v~ Work completed ana]ysie o
Certification of Discovery ' All other material is filed in
vEertificate of Audit (Fi nal) -+ chronological order with corre~ '
Interim Audit(s) - _ ~ spondence including the following
.. Report of Review ‘ S reports ag checked:'
‘Termination Notice or Agreement v
Recision Notice R . v Final Field Team Report (Tab)-
" Assignment of Contract o v Operator's Final Report '
.Contract Amendments (latest on ' (2R) v Interim Reports
. top) - (2R),/Operator'a monthly reports and all
v Contract with all exhibits and - attachments (latest on top)
annexes ) \/Gn-eite Exam Report(s) . (Tabg
v Ouner's Consent to Lien CMW Settlement Sheets ' |

Subordination Agreement ° |

b~Leases and assignments of ‘leases . ~ I o o ‘

p~Application and attachments

(3)

Envelope i‘or maps .

" When the volume ci‘ records is expected to warrant addit.ional folders, '
or when convenience of reference warrants separate i‘olders for certain records,
they shculd be set up in this order: ‘

\
|
\
Left Side , . Right Side R |

Folder No. 22 (In chron. order) : Operator s Semi-Annual Report for Certified
Interim Summary Reports by . Project, Field Team Interim Reports, Operator's

W, 0. Eng:meers : _ .. Monthly Report with transmittal, narrative,
C . ‘maps, and Field Team revieve A

Folder No. 3t Maps (Use pocket folder or envelope. Fold maps with title block ou'b
and show reference to related document or correspondences, )

Folder No, Lt Settlement Sheets -
Folder No, 5: Drill Logs o i
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;}‘pertaining ta Explqrution ?roaect Contract !e, IdmeyGS, Doeket ‘ ; 1 N
. July 5, 1956, without amendments, for the month of August 1956, c TR pra,;ec;t tot ‘

. the explorstion of uranium; on’ property‘xnovn as the: ch Leage, located in. Sectiona 17

’ and 18 'I’ovnship lO Rorth R&nge 61 Eaﬁt, H P,M nnd Bu, F&llcm CO\mby, State of #ontana

Ky review 1n¢1udad an examination of the ﬂbnthly Renox* (Form ur-loh) and supportlng

: decumﬁnns attached thareto, cempnrinoa of the costs claimed with the'contract and pexr-. -

o tinent schedules, consultation vith the Government represeutative vho visited and axamined
. the pxoject, and a determin&tton of the r“_tonablenesn and proprzety of the costa i

S This reviev was’ mnde 1n 1ieu of t final audit of the Oparator'a accounts and records
-ﬁ‘;tar ‘the followiug reasons. 4';:,«tA. . A , S e

’1A;(k)ilwhe adminﬁstrativa coat.to the Governmant of an audit et
v .. vould be excessive in relation to the estimated amountr,J';i‘,iggﬁfi
- .. .of possible further’ disallowances tharsunder. Coo K
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"7 of costs incurred under ‘the contract's provisions for .
- contribution by the Gavarnment on the hnsin or actual ,
Lol o costs incurved; i
o {e) a-major portion’ ($3 657.91) or the coatl 1ncurrea L
.t ow ccovered work perro ”‘d,at unit ratea under independent}”‘
:-fcentracta, gnd .- : SR e
. "(4) - the balsnce ($773 uh)f'or the costs iﬂcurred vere under"f o T e
~.." . & contract provision’ for. payment by the Government on
© U the basis df rixcd”unit costs of unita of work actually

o The review diuclosed the foilovin ~faets in ragard to the amount pai or to b. paid
' . the contmctor"'". o .
L “Potal costn as billad by CQntractor
Bxceptions (see schedule uttached)
1. By DMEA- rinancq'dr j S
- Herewith ..
Tota; aacepted cast £

v The contract calls fon a 75 perﬁeht particiyation of exploration expensol oy the :
o United States Govarnmsnt. Thereroré, payment to- the contractar by the- Governmmnt in
- the amount of Throe thousand tbr¢¢_hundrsd twenty three and 51/100 Dollsrs

- ~-$3,323.50-- o

e 18 considered valid und yropar, providea ‘that the Reglohai Exaeutive Officer, the

i';;Administrator, or other competent orfieiai bas accopted, or>wi¢l accept, the proaacé
: t?an having otherwiae met tha terms o :the’centract : .
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Drillir_xg Dril;ivqg

Independent C‘ontractor C’o;t
Ymmg aouthem sxplontinn C:o - Indcpende ontractcr R T O : j
. _Core Drilling 658 feet 93 3/b urs..@ $17.90 . $1 678 12 31 678 mqi‘.__
.. "Mon-Co¥e Diilling 2423 ft. 100.1/4 hrs: il? 90 RN 1 ,79!»5 T
.. Moving equipment, from Billings to Job snd ..t L LI
Sl return to Billiege ¢ 1k brs. @ $12. 56 37 37;‘{.{ A3Te83 175 00
' One Msybew Core Head Bit Used . . o 50.“ S RS0
""-‘,-One Fishtail Bit Used. ' oo o 15 00 -‘f 15,00 L
o <$1,757 5 31,9h7 1.1 $3,705. 30

~ Totsl Independent’ conffaeter cost o o

- Cost not. cleimd on Porm MF-104
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' '} :_Featt. o Percom: Hoving Cost

658 21-3567 837, 37

| ""ff’-;&f-"aka 8. éh . 137.63
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.- Core Drilling R
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(S ‘Independent Contract Coat - L
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" Fixed Unit Costs . R e
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—20 e T ‘ _ Docket No. DMEA 1._;,}07 ..................

MF
(Revised June 1964)

Commodity . -grangim-----m-mmmeeee
Contract No. Idm;E ..... SS 5’ ........

UNITED STATES OF AMERICA
DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS EXPLORATION ADMINISTRATION

EXPLORATION PROJECT CONTRACT!

JUL 5 1956 :
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? o,

- Buimse-Expioration ﬂorroration----a ﬂorth Bako’&c corporaﬁon ------------- |

wmim, Nerth- B&kﬂ%&r ------------- J
heremafter called the “Operator,” as follows -

ARTICLE 1. This co'ntmct is entered mto under the authomty of the Defense Production Act of
1950, as amended. It cons1sts of this form (MF-200), the attached Exhibit “A,” Annex I, and,e‘,o ..........
i gure-1-and- ’Piﬁur

The Operator shall not ransfer or assign t contract or any right thereunder without the ertten
consent of the Government.

ARTICLE 2. Opemtor s property mghts —{(a) The land which is the subject of this contract (here-

inafter called “the land”) is in the State of ........... g Y — , County 0f _FQLLOR - -wrrrrrrmmeemmmoree ,
and is described in Annex I.° o
(b) The Operator represents and undertakes that he mineral rights to fission-
(1) The Operator is the* __: Lessee ‘ rd !‘
in the land, in possession and entitled to possess1on for all of ﬂ%tg mﬁﬁﬁﬁ%mﬁm ﬁg; 88{

~and by virtue of a¢
official records of sa’g (f‘un
(2) The Operator’s rlght tltle or 1nterest (whethe1 as owner, lessee, or otherwise) is subJect

only to the following claims, liens, or encumbrances: Royalty a5 set- f‘crth 4n-the lease

t -of- 3:3338 ...... ..recorded in Book ... , PALE e

(¢) 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.
t Insertit n;ame, and if an organization, its nature (corporation and place of incorporation, partnershlp with names of
partners, etc
8 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,” ete. :
s Insert “the entire 1nterest ? “the mineral rights,” “an undivided one-third,” etc.
¢ Insert “deed,” “lease,” “contract ” “location notice,” “patent,” etc.
"If not recorded so indicate by 1nsert1ng “un,”
16—70817-1
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of the land (lessor, seller, optionor, etc.), are attached, as follows: .. Ferformance bond suppiied
............................ in-1ieu.of Congent to Lien by George P. Cox end Ruth E, Cox '

. (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, faclhtles,. 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
there;q‘, 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 toa 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

g(()bc)l%iln)l against the land or any production therefrom except for any production referred to in Article
: ‘ e W

ARTICLE 3. The explomtion project.—The project is a search forindicated or undeveloped deposits
of ... Upanium oo : The work to be performed

NS

is described in Exhibit “A.” The Operator on or joefore . »Aﬁgu_g_‘_lg_ 15, 1956 .. shall commence

the work, and on or before ._... QOctobsx. 31,1956 . (unless the Operator’s obligation to prosecute
S i inate eoadticle 10) shall either have completed the work ¥¥XSstRRENHOONE

P R S NS R IR N .7
) i . p LI YO L

A\ i p—

vith respect to stages of

SN IO R D otk

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. . .. e T » - :

(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 inidependent 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 tk};at the Government deems the unit prices for the work under the independent contract to be
reasonable. - : AR B !

: (¢) Government may inspect.—The Operfa:,tbr shall consult with and inform the Government on all
‘phases of the work’as it progresses. ' The Government may entér 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... - S S o

ARTIVC'I.J'E' 5. Contribution by iﬁe'Goé}érnmeht.%The estimated total allo&ablecds’ﬁdf the project,
set forth in Exhibit “A,” is the sum of $...15,512.00... . o
The Government shall contribute --'.g.q_spercént of the allowable:costs as they are incurred in a total sum

not in excess of $-----i1--;63!&56€3 e e : Provided, That until the Operator has -

rendered to the Government his final report, aﬁd any final auditing required by the Govex:nment has been
made, and a final settlement of the contract has been made, the.Government may withhold. from. the' last
e . 16—70617-1
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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 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 hlS agreed percentage
of the estimated, total allowable cost of the Work 8ee Article 13. i

To the extent specified in this article or 1n Exhibit “A” the followmé categorles subcategorles, 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 1ndependent contract are maximums.

CATEGORY (2) —PERSONAL SERVICES.

Subcategory (a)—Supervision. —All elements of this subcategory (number of superv1sors,
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.

Subcategory (c¢)—Labor.

CATEGORY (8)—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.—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 (exclustve of mine workings).—The estimated total of this subcategory is a maximum,

Subcategory (b)—Imtml rehabilitation and repams of . operating equipment.—The estimated
total of this subcategory is a maximum. _
16—70&17-]
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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.

(¢) 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, ete.), 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 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-
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: (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 (38) 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.) - S
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. (¢) 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. o

~ (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.

(¢) Bastis 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
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) Percentages of royalty—The percentages of the Government’s royalty shall be as follows:

One and one-half (114) 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, or used, plus one-half (1%)
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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 (114) percent; on an amount of ten dollars ($10.00) per ton, three and one-half (314) percent.)

(f) Time for computation and payment.—The Government’s royalty shall be computed and paid
curﬁently 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 tl}e 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 odbligation 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.—All 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) Dusposal 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 thesales 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 itém at the best price which the Opérator 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 -
in'its opinion is a fair valuation thereof, not in excess of the cost less 1.66 percent per‘month from the

- - 16—706817-1






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 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. : ’ “
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Executed in sextuplicate the day ‘and year first above written.

‘Administrator, Defense Minerals
Exploration Administration %

., certify that I am the
................ secretary of the corporation named as Operator herein;
that ... Deoss.. . D.. DﬂLM_S’ __________ who signed this contract on behalf of the
Operator, was then ... PRESIDEMMT ..o of said corporation; that said contract
was duly signed for and in behalf of said corporation by authority of 1ts governlng body, and is within
the scope of its corporate powers.

B
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MF—ZDS ‘ . o ' For Goyernment's Use Only
Revised March 24, 1955 ' EXPLORATION PROJECT CONTRACT ¢
Operator_____ 3

Docket No. DMEA=-
Contraot No. Idm-E
Contract Date

CONSENT TO LIEN

To the United States of America

.f :.‘ Rererring to . that certain land in the County of Fallon

‘Montana , described as follows:l/ ‘ TTm———

N Townshlp 10 -North - Range 61 East M P.M.

- Section 7: SEZ Section l7°/11

\,
%,

N .
Section 8; SWi Section A8: All
N , . —

A \\-

whioh is the subject of a proposed exploration project contpéct, hereinafter called the "contract A
e "Government;" in consideration of the

with the United States of Amexica, hereinafter called
. contract and as an inducement tO\tne Government to en

N,

r into it, the undersigned hereby——
) 1. Undertakes and agrees \nat property”/in which the Government may acquire an interestij
‘or: equity under the contract may be diemantled severed from the land, and removed, as may be .pro-
vided. in the contract; and the Government'

interest and equity in such property shall be prior
and superior to any adverse right or clai SRR

f the undersigned

. 2.- Grants to the..Government a lien upon all of the undersigned's right title}‘and:
interest in the ‘land and upon any production of\minérals therefrom to secure the payment to the'“
Government of a. percentage roygdty on production\eskmey be provided for by the oontract g/ andf_
represents and . undertakes. thay there ‘are no claims, iiens, or: encumbrances: ‘upon- the undersigned' if

'1right title, or. interest
the roilowing 3/

! the ldnd. prior to -that hbdreby granted to the Government other than?ﬂf

... No exceptions .

i//Either 4&)‘insert “the. legal description of. the land. or (b) strike out the }‘\i§*”§$”f°li°wshid
'~ and ‘insért "in a lease [or contréct, dbed, or other document] dated. .l N_ . .- *:
//‘ and recorded in book - page _____ .__ official records of said countyN' If-(b)'is .
- uséd the’ book ‘and, page of recordation cann¢t be: dispensed with. If the spece_providei: ‘

S

1sfineuf—?4
ficient, - use an Annex, and rerer to the ‘Annex in the space. - : N
2/ Mining or produotion from the land is not required and in the absence of produotion there is nol
' obligation to ‘repay ‘the Government ) L
3/ Write "none" if that is the case. Do not leave lines blank





noean - ’ 'g.uu'.'ilummm ‘uotyong Fugivoyrdng—3otieyuy

pauﬁtsaepun eqq pue $J9TTJEd ST JBASYOTUYM €30BI3UO0D pTESOJIOJE
3y ;o 99ep 83 -woaJ SJaesk QT JO poraed ® J0J J0 predag ST ueOT pTES

N AR

IR RANY]

\

- A . ‘s1es0d
...... NI S N SR MRS SEO N ')L.

03810d100 837 JO odoos ey} UTYITA SEa pUB *Rpoq 3u1uaaA03 szt Jo K;IJou1nB Aq. uotjerodioo pyes jo
Jieieq uy pus J0J3 peudfs Arnp sem juemweeade pies ey} 'UoTIelodiod pyes JO (098 ‘JUSPTSEId-80TA J0

;nep;seaa)» ‘ ueyy ses juemoeadb sIY} peuldis oua
' 38y} ‘uteJey peuweu uoyierodiod eyi Jo (°'03e ‘Axvieuoes)
ey} we I 1By} £J73100 " ‘1
[tees]
[t=es]
[Iees]
7reet ‘T Y Y7 sty peseq
(MOTeq penurquoo)

UM PSNSET S TEsT I TS T YO TS W’gﬁm

oy Jo qusdaad 8ATJ JO AQTeAOJI ® OAT9O8I 03 paIQIqua eq TT®eYS pue

. U0 USTT ® °ABY T[RYS 3JUSUUJISA0DH 8YJ] q1BY] oaJ8' paulisaspun oyl ‘esesT
. pIes £q peJoA0d 30U TBJISUIW B 03 q09dsaJ YQTM PONSST ST 97EBOTITI8D 8yl
JT J0 ‘predad ST UBOT PIBS oJ0JoQ’ UuoS®OI® AUt JOJ SOBUTHIS] PTOYSSEST
oya JT ueyl ‘spuer pres uo quouwdoTsA9pP JO AJISAOOSTP JO ©3BOTJITIJILSD
B SONSST QUaWMJISAON 8Yl JI °*SJOSSOT SB pausrsJaepun ayl Aq psagssasaa
9JBYS ®Y3 JO 3NO 30U pue 9SBST pPTeS Jopun uoryonpoad JO aJIBYS S,90SSoT
JO 00 ATuo orqeled o8¢ TLeysS UEBO] PLES AeBdaJd 07 queuwluJIaA0n o(j3 049 oLqe
-fed swooaq Aew yotym ‘Aue JT ‘L3TeLoy. cJepunaagsyl uoradonpoad Jo oJeys
S, 855557 SUT U0 PUT IS5X5TUT PTOYSSEST 33U~ Tﬁé‘ﬁ—mmwm
Lew SJOSS3T SB pauITSILpUN BY3 WOIT GG6T ‘gz *adeg pesep oseel JUTUTW JO
PUET "SX0UE SYT U0 UOTTEIVTAXS IO UEOT VHRT € 9JUo8Y 07 Teql

99J3e paudrsaspun Y] :peJNITISQNS ST SUTMOTTOJF 9Y3 Joageys melT Uf

ﬁ*ﬁﬁ[‘ﬁ&'ﬁ*ﬁ'ﬁ'"‘ﬁﬁ’ﬂ%aea JoO g Pue T 1 seutq :uotstaoad peppy g

‘030394} Atdde put pusixe TTBYS USTT 03} 3USSUCH STYL 3Ry} seaxdw puw
‘Joegey} e9T30u ;noq;tm 10VJI4U00 9y} JO SjuswulySSe pue.SjuUsmpusmE TTe 0% s;uesuoo v






e

MF-203 4 For Government's Use Only
Revised March 24, 1955 : EXPLORATION PROJECT CONTRACT
Operator

Docket No. DMEA-
Contract No. Idm-E
Contract Date

CONSENT TO LIEN m

~To the United States of America: MAY 2 8 19
Referring to that certain land in the County of Fallon State of
Mbntanéﬁ\‘ , described as follows:1l/

Township 10orth, Range 61 East
' SE % Section 7,\9@ 1 Section 8 /

A11 of Sections 17 axd 18 /
which is the subject of a propose j »

with the United States of America,
contract and as an inducement to the

e "Government;" in consideration of the

1. Undertakes and agrees that Rroperty in which thke Government may acquire an interest
or equity under the contract may be dismantMd, severed from the land, and removed, &s may be pro-
vided in the contract; and the Government's interest and equity in such property shall be prior
and superior to any adverse right or claip/of the undersigned;

2. Grants to the Governmeht a lien upox all of the‘undersigned‘s right, title. and
interest in the land and upon any froduction of minexals therefrom to secure the payment to the
Government of a percentage royaly on production as m be provided for by the contract;2/ and
represents ‘and undertakes thaf/there are no claims, liens) or encumbrances upon the undersigned'
right, title, or interest im the land prior to that hereb fg;anted to the Government other than
the ‘following:3/ N

of the undersigned's right title, or interest in the land; and

1/ Either (a) insert the legal description of the land, or (b) strike out the wor5§\:if follows"
‘and insert "in a lease [or contract, deed, or other document] dated ,
and recorded in book page official records of said county." Fif (b) is
used, the book and page of recordation cannot be dispensed with. If the space prov1ded is insuf-
ficient, use an Annex, and refer to the Annex in the space.

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

3/ Write "none" if that is the case. Do not leave lines blank.
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“‘tontract’and as an inducement

the following:3/

MF-203 For Government's Use Only
Revised March 24, 1955 . EXPLORATION PROJECT CONTRACT
Operator

. Docket No. DMEA-
Contract No. Idm-E
Contract Date

RECEIVED |
MAY 2 8 1956

CONSENT TO LIEN

To the United States of America:

. Referring to that certain land in the County of Fallon

BﬂOX{ialla » described as follows:1l/

A Minihg Lease, dated September 28, 1955; George P. Cox and’Ruth E. Cox of

Billings\, Montana, the Lessors, and the undersigned Lesp/é’, covering’
the following described lands; the SE% of Section 7; t S
\\

All of Seétién\17; All of Section 18; all in Townsh)ﬁ/lo North, Range

61 East M.P.M. \\ | / -

which is the subject of a oposed exploration project contract, hgfeinafter called the "contract,"
with the United States of America, hereinafter called the "Government;" in cpnsideration of the
the Government to enter intg9”it, the undersigied hereby—-—

- v A LN XY

r‘1. Undertakes and agree that property in which the Government may acquire an interestf.
or equity under the contract may be d mantled, severgd from the 1and and removed, as may be pro-

2. Grants to the Government a upon all of the undefsigned's right, title, and
interest in the land and upon any produc inerals therefrom to secure the payment to the
may be provided for by the contract;2/ and
ens, or encumbrances upon the undersigned's
right, title, or interest in the and prior to that hexeby granted to the Government other than

none
e \\\
7
s _ " ) .
3. ndertakes and agrees neither to commit any act nor asdert any claim in conflict

with the prgvisions of this Consent to Lien; and to give advance notice ol the Government's rights
under thiz’Consent to Lien to any subsequent transferee, mortgagee, encumbrancer, or lessee of any
of thg/&ﬁdersigned s right, title, or interest in the land; and
A : none
1/ Either (a) insert the legal description of the land, or (b) strike out the wd}Qi\"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. ‘
2/ Mining or productionvfrom the land is not required, and in the absence of production there is no
. obligation to repay the Government. )
3/ Write "none" if that is the case. Do not leave lines blank.

Wi of Section 8





S

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

Dated this fzf day of __March

1.4 SOS A _Co-Partnership’
. ’

. = ) - | Sea ]
afeqz/lwz;fn'w e —
I—‘,MZ! K : I‘(séaaéL £

7 o . [sea1]
0

, 195_6_.

s ‘ : E : __certify that I am the
= s = __ (secretary, etc.) of the-corporation named herein; that
S who signed this agreement was then (President
‘or Vice—Presxdent etc ) of said corporation; that said agreement was duly 51gned for and“in behalf

of said corporation by authority of its governing body, and was within the scope of its corporate
‘Powers., - . :

s S - ST ea ST L L e Y
N N .

[Corporate Seal]

. Interior—Duplicating Seotion, Washington, D.Ic.
. ‘ A . . .

87113
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UNITED STATES
DEPARTMENT OF THE INTERIOR  pro
DEFENSE MINERALS EXPLORATION ADMINISTRATION o

WASHHNGTENCZEXBLE, DEC 201955

So. 157 Howard Street
Spokane L, Washington

December 16, 1955

Mr. George C. Selfridge, Chairman™
Operating Committee, DMEA
Department of the Interior

Washington 25, D. C.

Re: New application (Uranium)
Burmac Exploration Corp..
Cox Lease 4
Fallon County, Montana

Dear Mr. Selfridge:

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

Sincerely yours,

e S

Verne C. Fryklund, Jre.

for: A. E. Weissenborn .
Bxecutive Officer, DMEA
Field Team, Region I, NW Dist.

Enclosure as indicated -

cc: USBM (2)
Alvord





° ®
.BUBMAC EXPLORATION CORPORATION

DR. DONALD TOWSE, Exploration Manager Décember 7,1955 DOIS D. DALLAS, President

926 PARK AVENUE : POST OFFICE BOX 836

DICKINSON, NORTH DAKOTA . WILLISTON, NORTH DAKOTA
Field Executive Officer e S
DMEA, Region 1 RECEIVED
South 157 Howagrd St. e a L
Spokane 4, Washington | SRR DEC 12 1955,
Dear Sir: E@gg'ﬁSFS . : U.s.6.5.

BPOKANE., WASH/

Enclosed is an application for aid in an exploration project pursuant
to Defense Minerals Exploration Administration Order 1, 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 suggeéted 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 enclosares, in order, are included separately bound in
four files:
L1, MF-103 ~
v 2., Supplemental Information to MF=-103
v" 3. Plat of lands under lease to Burmac Exploration Corp.
" 4, Mining Lease Copy, Assignment of Lease, & Assignment of Lease
V" 5. Proposed Exploratory Drilling Program under DMEA
- 6. Report of Exploratory Work in our prospect
.~ Te Topographical Map covering the center of our prospect
L~ 8. Test Hole Map showing holes drilled to date
L-9. Cross Sections based on data acquired to date

Yours Truly,

BURMAiAjXPLORATION CORPORATION

BY: 4¢£ﬁa£)’

DOIS D. DALLAS, President
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@ ’ RECEITVED

(Reviaod Apri 1052) U.'ED STATES DEPARTMENT OF TQINTERIOR Budget Burenn No. 42-R1085.2,
o | DEFENSE MINERALS EXPLORATION ADMINISTRATION

Not to be ﬁlled in by applicant

APPLICATION FOR AID IN AN_ _
EXPLORATION PROJECT, PURSUANPRE 12 1955 poctet . LM G~ FLET

DMEA ORDER 1, UNDER THE DEFENSEs.s 6.5, | Date Recsived /. <ot~ o
PRODUCTION ACT OF 1950, AS AMENRBED™ ™™™ | Estimated cossfct @, 000 D).

+<||Participation (Government %) ..........________

P ] £

T
yoE

o~

INSTRUCTIINS 7 1355

1. Name of a,pplicant.—-(.a) State here your full legal name, in the form in which'youiwill wish to contract, gnd 'your
“Burmac Exploration Corporation, a North Dakota Corporation

P.0. Box 836 e
Williston, North Dakota ..

mailing address:

(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 Corporation '

(¢) 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. General.—Read DMEA Order 1, “Government 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
Administration, 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 description of the land upon which‘you wish to explore, including all
land which you possess or.control that may be benefited by the exploration, ani excluding any land or iqferest in land which is
not to be included in the exploration project contract South Half (Sz) Section 18, ownship

10 North, Range 61 East, Fallon County, Montana

Applicant's adjacent lands are shown .on adcompanving plat

(b) State any‘fnine name by which the property is known. Cox Lease )
(¢) State your i'ntergst in the land, whether owner, lessee, purchaser under contract, or otherwise ... LeSSee

(d) If you are not the owner, submit with this applicatibn a copy of the lease, contract, or other document under which
you control the property. At tached - - : '

(e) If you own the land, describe any liens or encumbrances on it Not Applicable

(f) If the land consists of unpatented claims, add to the description above, the book and page numbers fof each recorded
location notice. oL

Not Applicable , : .

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 acc ompanying reports

(b) State past and current production, and ore reserves, if any, giving quantities and grades. Not App]_ icable

(¢) Describe the geologic features of the property, including mineralization, type of deposit (vein, bedded, ete.), 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 its 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.  Rojilroad cuts through property,highway & rural roads cross lands
(e) State the availability of manpower, materials, supplies, equipment, water, and power. 16—66861-1

All easily available






5. The exploration project.— (a) State .nineral or minerals for which you wish to eXgifre
Uranium--O0xide,. Vanadinm Qxide and associated minerals

(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-Bearing beds, ete. Attached . .

(¢) The work will start within 230 days and be completed within -___é _____ _ months from the date of an exploration
project contract. ) s : )

(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. Attached _

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

(@) Independent contracts.—(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. AtﬁaChed -

(c) Operating materials and supplies—Furnish an itemized list, including iteins of equipment costing less than $50 each,
and power, water and fuel. -Attgched ‘ ’

(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 A p]_ icable »

(f) New buildings, improvements, installations.—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 projectNot Applicabl

(9) Miscellaneous—Furnish a detailed list showing the cost of repairs to and maintenance of operating equipment (not
including initial rehabilitation or repairs of the Operator’s equi ment), analytical work, accounting, workmen’s compensation
and employers’ liability insurance, and payroll taxes. Attached

(h) Contingencies.—Give an estimate of any necessary allowances for contingencies not included in the costs stated above.

" Nore.—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?

D Monéy ' 'I.Js_e of equipmenf. owned by you ' Other igi Cﬁsgs
acne

Explain in defail on acompanying paper. p.ppac contributes technical supervision,
' A ‘ . ‘ some equipment & expenses
CERTIFICATION quip P

The underéigned, whether as an individual, corborate 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. ' ot ’

Dét‘éd . December "7)" ) ' .,195-5

v S BURVMAC EXPLORATION CORPORATION

DOIS D. 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.

et ' U. §. GOVERNMENT PRINTING OFFICE  16—66551-1






‘ November 24«, 1955 \
SUPPLEMENTAL INFORMATION‘TO

E @ R X " S . DMEA FORM MF—103

Questlon Noe .

D‘/{ ﬁ'ﬁrﬂ
ig»“a *;v

2

e 1o C) Corporatlon Offlcersx

‘ﬁD01s D. Dallas, President reglstered profes31onal englneer, IR IR N
¢ North Dakota; and NeW‘Mexloo.i,_-,~f R P L e
. Po Os Box 836 = - L e
-'Wllliston,,North Dakota

“»:"Donald F. Towse, Vlce-Ere31dent and Exploratlon Manager St
926 Park Avenue T , _ _ B
c Dloklnson, North Dakota

,,VFrank Jestrab, Secretary
- . of Bjella, Jestrab & Neff':
. Room 18, :Hedderich’ Bulldlng :
: Wllllston, North Dakota ;sm»;

'd Legal Adv1sor, a member of the flnnfﬂ

’ Wllllam J. McCabe, Treasurer

410 Reeves Drive . . wﬁ;.‘ SR
' Grand Forks, North Dakota f,s;x-; T

5.‘f.D)? Teohnlcal quallflcatlons. l”m

.~f;1Donald Towse, exploratlon manager, Burmac ExplOratlon C°rporatlon,}~ P

\

- C'Educat10n~ Massachusetts Instltute of Teohnology, B, Sce in Geology,.. fe
- I;T9'4'8,_'P'h".' D. in Geology, 1951.., ERREE ‘

o Experience'~ Geologlst, Amerada Petroleum Corporatlon, 'in Wyomlng, a
9T'Trlj:tim€_and part-time, 1948 to 1951s" . |
L " Geologist, North Dakota Geological Survey, 1951 to 1954.
. Consulting geologlst, part-tlme 1951 to 1954, full-time 1954 %o
" -date, 'in o0il and uranium geology, for Butler Bros., Ste Paul, Minn., T
... Central -0il and’ Uranium Corp., Dioklnson, No Dae, Northgate Uranium .
" -and 0il .Corps, Ft. Atkinson, Wisc., Wahpeton Exploration Company, '
“Wahpeton, Ne Doy ‘and many - indiv1duals. S
Vloe pres1dent and exploratlon manager, Burmao Exploratlon Corp.-f'r'

RN ﬁt Superv1sed and executed alrborne and ground exploratlon for uranlum
- and evaluatlon drllllng programs. in. the Dakotas, Montana, and Wyomlng
;area continuOusly for, the 1ast year-and—one-half. ‘ :

o Member, American Instltute of Mlning ‘and Metallurglcal Englneers, o
Member, American Association of Petroleum Geologists; Member, the Soomety
of the Sigma Xa, Member, North Dakota Geologlcal Soclety, Member, North

- Dakota Academy of Sclence. o . : . : _

6o - &) It is contemplated that we w111 use the serv1ces of the Young Cores, '
s o Incorporated, Oklahoma City, Oklahoma, for drilling, or a comparable
-.r_drllling firm, We have prev1ously contracted thls flrm for drilling.
... on the Ollie Prospect, -
This firm has performed satlsfactorlly'w1th the following equlpment~
~ Rig # 95 Young ExPloratlon Company, Oklahoma Clty 7, Oklahoma. Post
- Office box 5086.: - " :
- Type==Built by Young Machlne Company, Oklahoma Clty, Oklahoma
' Compalrs to Falllng #750, or Franks Model #44 SR :

~ ‘Built in September, 1955 ‘lf
Mud pump sixe--4% by 6 .
 Size hole drilled--43 inches: Lol
.Pipe~--Mayhue Jre 2 and three/elghts by 10 feet-
. Tool joint 3 inch diameter, .
" Tower--26 feet from groung %o top of mast when ralsed.'
Truck--International R 160
. Power to rig delivered by a split. shaft power takeoff from the truck
. engine, with a combination hydraulic and automatlc pulldown. '
" Rig rated for a 750 foot hole .. ..
“Kelly--lﬁ £t in length--round fluted

3






‘ ‘ ,‘;Winchp----Tulsa 500

s

" RePuM,  Max 1200

‘WATER TRUCK
: Tank -----900 gal. AR
: Truck=ses=2 and - 2 ton,:;‘ L

_COMPRESSOR o AR
.. Worthington compressor no.- 515 (Blue'Brute)

-‘nglston type Delivered 315 CFM——average drllling pressure of 35 1b-

‘per 8¢ .inch=-<=100 1b build up. pressure.f?ﬂ:fﬁich4A

= 4 Recommend 600 CFM for deep drllllng.
b‘_i.Dust defleotor used 10" hlgh 26" dlameter w1th 5" center hole. )

o Blt---Varel type XH, alr blast 4—" blt.

'FLAT BED TO' CARRY- COMPRESSOR
Ford 2 ton.truck--butane powered o
_lenoh Tulsa 500 w1th end roller. 7.[;






'~ market for -such materials, the primary term of this lease shall be.

B ax 836 -

BN co P Y. . EXPLORATION CORPORATION:
| ‘ MuNING-LEASE WILLISTON 'NORTH DAKOTA

: THIS AGREEMENT dated this 29th day of SepteMber, 1955 between -
GEORGE P. COX and RUTH E. COX, his. wife, of 614 Burlington Avenue, Bill-.
- ings, Montana, héreinafter. called fessor, and JOE CRISAFULLI ‘and. SONS '
consisting of JOE CRISAFULLIL, Sr., JOE CRISAFULLI, . Jr., FRANK CRISAFULLI,,
" and. ANGELO CRI SAFULLT, a partnership of Glandive, Montana, and' ARTHUR M. -
"\SCHMTTZ of - Wibaux, Montana, hereinafter called Lessee WTTNESSETH' '

. o WHEREAS Lessor is the owner of the following land in Fallon County,
,Montana' ‘ : o ST RN ST

Township 10 North, Range 61 E M.P M.
Section 7:. . .SE i‘r '
‘Section 8: .S 2[n
Section lV*-‘ALLg.;f‘

Section 18'<AALL‘;3,:

-‘containing 1600 aeres, more or 1ess, and desires to lease said land for
~ the" purpose hereinafter expressed'

: ' NOW THEREFORE in consideration of the sum of TEN DOLLARS ($10 OO)
~ and other consideration, receipt and sufficiency of which Lessor hereby
‘;‘acknowledge8° " A . e :

1. Lessor hereby leases said lands, incmuding such surface as’ -
1essee may reasonably’ require. to conduct 1ts operatlons hereunder, .
exclusively to lessee, solely for the purposes dof -exploring for, devele
. oping, mining, removing and marketing all the flssionable materials, o
inecluding but not limited to uranium and thorium, and any non-fission-
-able materials assoclated therewith, including but not limited to vanas °
~ dium and manganese, underlying said. lands.v Lessee shall have no rights
“or privileges hereunder to explore for, develop or remove other minerals, -
~inecluding oil:and gas, and Lessee's rights hereunder with. respect to use
. of any particular portion of surface shall be ‘subordinate to the rights -
" of any present or future oil and gas lessees actually engaged in drilling :
operations on such particular portions of sald. surface. ’ :

s 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- "
" ducted hereunder. If, during the primary term, ‘however , the United = .
States of America, or buyers duly authorized by it, shall suspend the .
buying of fissionable materials, then.if. there is no other lawful ..

~extended by a period: equal to that of the suspension, and if the pris'
mary term has expired at the time of ‘any such suspension, the lease, if

~ then still in existence, shall contimue in existence during the period

©oof suspenslon, notwithstanding lesseefs failure  to conduct operations
hereunder during that period, and for a reasonable time thereafter to
permit lessee to resume operations hersunder after the lifting of the

' suspension. . ‘The term Moperations " as herein used and the term "mining

. “operations ™ as hereinafter: used in paragraph 3, shall each mean the . .
‘production of" ore in paying quantities. . T

, 3. If mining operations are. not commenced on ﬂde leased ]and
within one year from the ‘datée hereof, this lease shall then terminate- :
as to both parties, unless on .or before ‘that date there shall be paid ar.
tendered to.the lessor or for lessor's credit in the Security Trust &
. Savings Bank at Billings, ‘Montana, or its successors, which shall .
" continue as depository regdardless. of - changes of ownership in said kxnds, ,
"the sum of One Thousand. Six Hundred and no/lOO Dollars (51600 00), :
which shall opera té as a rental and’ permit lessee to defer the come )
~ mencement of such operations for twelve months from said date. In
- 1ike manner, upon like payments or tenders, the commencement ef such
operations may be- further deferred for - ‘suceessive periods. of ¥welve -
‘ mo&ths. Lessee may at . any time releaae this lease as to all or any

e ala’ .,
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O PN | . g

~ part of -the leased lands, and lessee shall thereafter be under no fure . -
‘ther 1llability or obligation as.to' the lands released, .In the event of .~ -
.- a partial release, the aforesald annual delay rental shall be reduced L

- proportionately. . - o oo T oo T s

. 4. Lessee shall pay lessor a Royalty of 12%% on-any of the afore«
.. sald 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-payments and premlums, but execluding any allowances for transpore .

tation or development. . . If the lessor.owns le ss. than the entite, undivided

.~ fee:simple esta;te in the aforesald minerals, then the aforessid . -

:  ':rentals;and.r¢yé1tie§?8hgll}be‘pg;d%to“the.lessor'bnly'in:the:proportidﬁ'7 
‘jwhich[lessorfslinterest;bearg,tojsgid;gnpire‘gngivided“fee, PR R

. . 5s  Lessee ‘shall pay all royalties .in full to lessor, or deposit
- the same to lsssor's credit in the aforesaid bank, on or before the 20th
- day of the calendar month succeeding the month in which marketed, and -
- shall at.the same time furnish lessor with verified monthly statemerits

- showing the minerals mined-and marketed hereunder. . Lessor. shall have . -
the privilege at lessor's expense of verifying such statements by: exame
ination of lessee's books and records. . At lessor's risk, lessor or’

. lessor!s representative shall have accessito 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 produstion from the leased lands,

: 6. Lessee shall satisfy in full and as due &all taxes and asseéss-
'-'ments'duly_levied=against'its,propertYTandﬁits[intérgst-hereunder5'and . :
. ~all 1liabilities arising in any way out of its operations hereunder, and. =

.~ -will indemnify léssor against all loss and expense arising in-any way °
- out of lessee's fallure to satisfy any such liabilities., . ~ = = .=

. ..T. The estate of either party hereto may be. assigned in whole

- or in part, provided however, that the léssee's rights hereunder of o
~interests herein may not be assigned .or sublet, in whole or in part,

. “without leszee's ‘consent in wrlting; but lessee shall not.be obligated

... to recognize any change of ownership in léssor!s interest, however -
accomplished, until thirty days after lessee has received the original, -
. or duly certified copy, of the recorded instrument or court decree '
--evideneing.the same. v . . L Lo : T

..~ .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 uncured for more than thirty .
' ‘days,.or such-longer period as may be reasonably reguired diligently to
‘eorrect such default, after written notice thereof by reglstered mail to..
*lessee<at;1tspprinC1paljoffice,‘then“lessor,may,at’its option termin- -
“ate this lease, o S S

. 9. Lessee agrees that apon termination of this lease for any -
- 'reason 1t will duly record in the county in which ‘the leased land lies, .
'a release or other instrument establishing of'recqrd,the termination of - .

the lease and of lessee's rights thereunder,

. 10. Lessor designates

'as the person to whom all notices hereunder shall be given, and lessor.
hereby relinquishes and releases all right of dower, courtesy and home«. .

~-stead, if any. - . .

o ~11l. Lessee-agrees to compensate b ssor for all damge to improvew

- ments, including structures, fences, roads or .waterholes, and to surface. - .

- In this connection, lessee shall repair and restore any fences and gates - -
damaged by 1ts. operations, and any other improvements and shall back- -

fill, drag and level any excava tions, holes and areas where the surface - -

1s rutted and broken by lessee's equipment and machinery, in ‘each - o

instance to the.éxtent necessary to and in a manner. sufficient to prevent

- soll erosion and to permit regegding,‘and{will_reseQQQall*Such areas

| =Ba






, LSTATE OF MONTANA 'ng_u---
FT:ICOUNTY OF YELLOWSTONE) ‘

B Myicoﬁmiseion.eipireeg

- ' . ,
¢ ‘) . ."\_/P.' '1

/‘with native or crested wheat grass. f i*"lf O

THIS AGREEMENT shall be- binding upon and inure to the benefit
of the heirs, successors and assigns of the parties hereto. ' 4

. “GEORGE P. coi -

© . on this 29th day ‘of September, 1955 before me personally appear-- .
ed GEORGE P. COX and RUTHE E. COX, his wife, to me known to be the' . . =

persons described in and who executed the foregoing: instrument, and ' 'j”o

' acknowledged to me that they executed the same.g‘f~

WITNESS my hand and offlcial seal ‘the day and year firet above

Ht;wfitten.if_ﬂ¢“~'

Néta?Y=Pubiié?f*'777-»"






b i,

BURI&C EXPLORATION COR PORATI ON
P 0. BOX 836 .
WILLISTON NQRTH DAKOTA ,

ASSIGNMENT OF MINING LEASE
P WHEREAS On the 28th day of September, 1955, a. certain Mining
‘t._ Lease was made and entered into by and between ‘GECRGE P, COX and RUTH
E, COX his wife, of 614 Burlington Avenue, Billings, Montana,j;-l .'_ ‘
;”Lessors, and JOE CRISAFULLI‘AND SONS, consisting of JOE CRISAFULLI SR., .
J'OE CRISAFULLI JR., FRANK CRISAFULLI and ANGELO CRI SAFULLI, a_ part_
;'_nership of Glendive Montana, and ARTHUR M. SCHMITZ of Wibauk; Mon~,4j?'

'tana Lessees, covering the: following described land in the County
"of Fallon, State of Montana, to—wit'-~ ' . B | n

Township 10 North, Range 61 E M P.M
... Seetion T: SE4 ,- .

= Section "8%" SWe
-+ 'Section 17: ALl
: ;Section 18“~ All

,‘Said Lease being recorded in the office of the County Ckark and o
‘Recorder of said county in Book ] _» page»_;_;_, and
' WHEREAS the said Mining Lease and all rights thereunder or -
incident thereto are now owned by Joe Crisafulli and Sons,_consisting
| of Joe Crisafulli Sr., Joe Crisafulli Jr., Frank Crisaﬂzlli and
".‘;‘ : Angelo Crisafulli, A partnership of Gkandive Montana, and Arthur
M, Schmitz of Wibaux, Montana, | | . ‘
: NOW THEREFORE for and in consideration of One Dollar and V
.Other Good and Valuable Consideration, the receipt of which is hereby
'acknowledged the undersigned the present owners of the said Mining
fiLease and all rights thereunder or incident thereto, do hereby
e bargain, sell transfer, assign and convey unto JAMES G. KEY of d'%ﬂ
-niWilliston, North Dakota, all of their right title and interest of
ldllthe original lessee and present owners in and to the said Mining
Lease and rights thereunder insofar as it covers the following des-’

| crihed 1ands situate in the County of Fallon, State of Montana, to—wit-

Township 10 North Ra re.. 61 E M. P M
Section B 7':_.8 -
.. .Section " B: .'SW~j,;'
© . Seetion -17:  All-
. - Section . -18:. -AlX

/* R






together with all personal property used or obtained in connection [
therewith to JAMES G.‘KEY and his heirs, successors and assigns.f;f o
- ' IN WITNESS WHEREOF the undersigned owners and assignors have
signed and sealed this 1nstrument this 12th day of October 1955.£;'_

»..f JOE ORISAFULLI AND SONS
;“,.:A Partnership

- ERTHUR W. SCHMITZ . .

ST | FLGRENCE E. SCHMITZ ;
fs;fSTATE oF MONTANA) - |
‘]QCOUNTY or FALLON) = | S o o |
.f-filf On this 12th day of October, 1955 before me, a Notary Public -
““‘hfﬂin and for said County and State, personally appeared Joe Crisafulli, g

f"ﬁzv;dlg_TJr., a8 partner of Joe Crisafulli and Sons, A Partnership, known to mef
v?"( gpf:;to be the person described 1n and who executed the within and forea-'.i7;‘

- going 1nstrument and acknowledged to me that he executed the same.

NOTARY PUBLIC FALLON COUNTY Sl

*vz,f‘;ye:_* LT )

CsEan) o s SRR T Cyownana

‘ “*'My commission expireso Y L

'”*f“»STATE OF - MONTANA) l
s ss

{ f"fﬁhf'{GOUNTY OF WIBAUX) sl N o
R On this 12th day of October, 1955 before ms, a Notary Public <]rgf
'Qdin and for said County and State, personally appeared Arthur M. .
»lﬁ"ﬁftSchmitz and Florence E. Schmitz, known to me to be the persons des-{~'
,fl':f]ytvcribed in and who exeouted the within and foregoing 1nstrument and
| ‘:sacknowledged to me that they executcd the same.>npfpr-f" J

G R T S ﬁothY’?ﬁEffd“EﬁﬁﬁTﬁ’?ﬁr'Tuﬂj;vﬁ
f;,;(s E A L) {1«3;4;;;31351;;;1;,,V._ IR MONTANA., D

o -.‘My commission expires. S . o






BURMAC EXPLORATION CORPORATION
. P.. 0. BOX 836
WILLISTON NORTH DAKOTA ‘

- . v . Lo ! LA L f N . . N
S I SR
‘I" ' Ve ‘l’”
: o T .
A : iR
DR N . oo
, :

ASSIGNMENT OF MINING LEASE

A WHEREAS On the 28th day of September, 1955 a certain Mining

i‘.Leaxe was made and entered into by and between GEORGE P COX and RUTH
"E. cox, his wife, of 614 Burlington Avenue, Billings Montana,: S

'Lessors, and JOE CRISAFULLI AND SONS, consisting of JOE CRISAFULLI

“SR., JOE CRISAFULLI JR., FRANK CRISAFULLI and ANGELO CRISAFULLI

a partnership of Glnndive, Montana, and ARTHUR M. SCHMITZ of Wibaux, 8

'ﬁ_Montana, Lessees, covering the . following described kxnd in the County

of Fallon, State of Montana, to—wit- ' - N :

Township 10 North Range 61 E M P M. -
. Section 7z  SEy L
Section '8: SWz . - o ;
Section 17:; All. . - - gﬂq' '
Section 18- All ‘ -

Said Lease being recorded in. the office of the County Clerk and

B Recorder of said county in.Book h ., page f : 5 ‘and )

| _ WHEREAS the said Mining Lease and all rights thereunder or

s incident thereto is now owned by JAMES G KEY of Williston North |
: 'Dakota, by Virtue of an Assignment of Mining Lease dated the 29th

day of September, 1955, and recorded in the office of the County Clerk5

uand Recorder of said County in Book L ) page __s.on the

day of .LfijyfV'ok,, 1955

‘ NOW THEREFORE For and in consideration of One Dollar and ’
'”Other Good and Valuable Consideration, the receipt whereof is hereby
”acknowledged the undersigned the present owners of the . said Mining

ngease and all rights thereunder or incident thereto, do hereby

'-*;bargain, sell transfer, assign and convey unto BURMAC EXPLORATION

e CQRPORATION of Williston, North Dakota, all of their right, title and SN

4,‘ interest of the original lessee and present owner in and to the said

Mining Lease and rights thereunder insofar as it covers the following
described kands situate in the County of Fallon, State of Montana,
to-wit.-4 o o | o

;.Township 10 North, Range 61 E M. P.M.
P “Section 7 SE?
Section ' 8s  SWg ';.
©. Section 17y AlY
. Section 185 A1Y






-"VQdand assigns.h;Q’

dftogether with all perscnal property used or cbtained in connection

"therewith to BURMAC EXPLORATION CORPORATION their heirs,'successore., _k¥

IN WITNESS WHEREOF ‘The undersigned cwnere and assignors have"f'

‘:3Tﬁ~'signed and sealed this instrumentdthis 15th day of October, 1955.,~ e

 TOES 6. REY

... TORRATNE M. XEY

”r-‘STATE OF NORTH DAKOTA)
COUNTY OF 5 WILLIAMS% ol : O
o On this 15th day of October, 1955 before me, a thary~
n;Public 1n and for said County and State, persenally appeared JAMES
KEY and LORRAINE M KEY known to me to be the persons described |
g?;iin and whc executed the within and foregoing 1nstrument and ackncw~‘;

.wfledged to me that they executed the same.,':

CAsEAL). -

My commission expives: ' '






'ifv T.lON.,R.GlE., Fallon county, Montana.

=

' qovembe‘r 7, 1955 5"1' o SRLRE |

Tor . Dlrectors, Burmac Exploratlon Corporation
T From: Donald Towse, "Exploration manager kT ‘ T :
‘,'~Sub3ectﬁ' Proposed exploratory drllllngiprogram, 01116 prospect.

*'Al;' Area: ThlS plan oovers “the: Cox 1ease on the south half of sectlon 18, ‘

f‘a Purpose: ‘A regular program of exploratory drllllng will outllne the Jf;f:f,f;fﬁ‘
- stratlgraphy, geologlo structure,’ ore-bodleS‘ and the geologlcal faotors tﬁﬂyar<
that oontrol the ore. dep051tlon. f” ' T . :

ThlS program is not de51gned tofblook out ore or prepare the pr0perty "
- for mlnlng. o ;.;W_ _ ; S : . : S

- ~v(,

-‘5. Geology-“ Four holes have already been drllled on the northeast part of
" the property. " One of these. radloaot1v1ty logs . indicated a uranium bearlng
bed 244! thick with an average assay, of 0426 percent uranium ox1de. That

-, was hole number 126 :in our. prev1ously-oomp1eted drllllng program.

Thirtyatwo holes have been drllled on seotlon 17, 1mmed1ately to the |
 easts Several" of those ;ndloated ore-grade mlnerallzatlon, and one small
, ore-body is 1nd10ated. ‘ . S

Flve holes were. drllled in. the'north-half of seotlon 18- and one, Just

"7‘ghnorth of the half-sect1on llne, was ore-bearlng.

, Four holes drllled 400 feet south of the south 11ne of sectlon 18 and
'four hundred feet apart were not ore-bearlng. .ﬂ . .

The south half of- sectlon 18 11es ‘on ‘the 1ower part of the rldge that

'ﬁggdirldes the Ollie. prospeot and."is- on’ the. northern’ slope of that ridge. “An"

‘[‘ore-body riow being prepared for mlnlng is about one-half milé south of sectlon

w 18+in MAREA . A" of section 194 The ore-bearlng bed is covered over most of the .

" south-half. of _section 18, except in & few small gullles where. it has been eroded,
It is’ proposed to drill exploratory holes on a regular geometrlc pattérn

over the property'where the ore-bearlng bed- is covéred., That bed is more than

70 feet deep in the SWASWE of section 184’ Only the deep tests on a wide spaolng

: ¢W1ll be drllled there, unless those tests dlsclose an eoonomzc de9081t there. fu;'

Plan of’ work: Samples from all holes Will be 1ogged for llthology and all
'”W1ll be logged w1bh 4 Geiger counter logger. Ore-bearlng beds . will be sampled. -
. if possible .for assay.. The drilling will be based on & regular square geomet-
N rlc pattern and w1ll be d1v1ded 1nto the follow1ng phases~

: Test holes to a- depth of 150 feet w1ll be drllled on 1000 foot

1ntervals. Purpose ‘of “these holes will be to outllne .geologic struoture and
. ~to” discover deeper ore-bearlng beds or. beds whose llth010g10 character may -

<Q;1ndicate that they should be explored ‘in more detall. Most of the remalnlng BERR

drllllng will be directed toward explorlng the beds at shallow depths in whloh -
. -ore is already known in the area, unless. the deep tests 1ndlcate that another '

' - course should be followede :
- ' be ‘Additional holes w111 be drllled to the maln ore-bearlng bed at
f_400 foot intervals, =~
3 e Ce Another series of holes w111 be drllled at 200 foot 1nterva1s

where 1nformat10n galned from series "b"™ indicates that the rock types and
'struoture are favorable, or whére m1nerallzatlon was found,.
- .+ -~ de Where .mineralization has been’ found,: & more detailed pattern of

'eXploratory drilling on patterns 100 or 50 feet apart will be Planned and SRR
.~ drilleds ‘Twenty percent. of these. holes ‘will’ be cored for assay and radlometrlo e
' control of the Gelger counter logs. LT '

From holes We have already drllled, T estlmate that, in the above program
the following numbers and depths’ of holes w111 be requlred~' :
o For serles ‘a, b, ¢, aboves ‘ > .
. 10 holes 150 feet deep,: total.A rlSOO'
; 20 holes 70 feet deep, . total;fh_l400

35 holes. 60 feet deep, total.;fizloo

/40 holes 50 feet deep, totals +.2000".

100 holes 40 feet deepy- total'f 4000° -
‘ } ‘subtotal.’ ilOO feet -
For detalled drillingaj\"rv ' vouj: 2000 R

: ; Total footage~’ﬁu 13000 feet -






T

ffollows;'.ff

;Drilling: lS 000', contracted at total cost of 31.25 per foot:

,;,'-‘ N

. PR " . ' ot . .
. - - il . -
- : e :
., 7' 4 . ’ - N v‘ . L . - . L -
’ . IR U .

costsglfrotal'estiméted costlaf;yh;swprogram,isrszo;DOo,iestimaﬁeawae'

Geologlsts salarles and expense (see note 1)
‘".iPurchase prlce of deep 1ogg1ng equipment.v:J

" Assaying, 50 samples at $5400, -

Drafting, clerlcal expense, fleld offlce expense E

and supplies, survaylng fees, insurance,_and

1mlsce11aneous supplles. o

S Note 1-~ 1 Junlor geologlst full-tlme Whlle dr1111ng°'
v Salary $350 per month, expenses $250 per month, . . : LR R
' l superv151ng geologlst 1/4 time: $200 per month salary and expenses. f,f*

C Rate of drllllng should be 5000 to 6000 feet per month, whlch will requlre ;’
e total drllllng tlme of about two and a half months.ic A . A

- This program should be spllt 1nto two or three phases to allow time for
- study of information and detailed: plann1ng.,
. w1th1n a total elapsed tlme of six months.

,Note 2. .The drilllng rlg contracted should be a Falllng 750 or comparable ﬁiu _
machine equlpped W1th a oore-barrel and sample catchers for both air and water =

 drilling.

o ' Shallow holes may be most economloally drllled by u51ng air for a clrculat-"
S 1ng fluide A oompressor dellverlng - mlnlmnm of- 600 oublo feet per mlnute should
v be prov1ded.-- : ' :
~ “'Deepér: ‘holes will. have to be drilled Wlth'water or mud° and water or mud must R

‘.‘;Lbe used for’ corlng. . v Lo

Lz Note 3~‘ The Gelger probing devmce recommended is ‘a Babbel counter Model 610 , ‘
, ‘ﬂGelger counter, with gear-drlven hand-powered reel ‘and. stand and - deep-hole Geiger '
" " tube probe with contained 1mpedance-match1ng transformers and 500 feet of cable,
T A recorder would be. convenlent but 1s not absolutely necessary as’ most of
zi__the holes w1ll be shallow.‘g - N : S :

.7 Yours truly, -

5y N

¢

i .)“‘K' .

eem': Dép&ldﬁféwéé.,uw'r

700400

$20,000,00 . o

.

$16 aso.oo°’f'n

72,0000
8004007
© 250,000 "

e

The entlre program can be: oompleted "vf"

T3
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BURHAC EXPLORATION CORPORATION
Exploration Office

@ ' 926 Park Avenue
/ Dickinson, North Dakota
REPORT OF EXPLORATORY VORK OF THE OLLIE PROSPECT
FALLON COUNTY, HONTANA

§ unmary | ' | Eﬂﬁjﬁgvgg)

The Ollie prospect, in T. 1ON«, R, 00 and 61 B+, Fallon Counfy, Montana, has oréggé“5)1g55
outcrops and in drill holes in Fort Union sandstone and carbonaceous sna105

A total of 5799 feet of test holos have been dfllled and ;790 yards of overburden-have
been moved off one’ ore-bodj.

Mineralization 1s'cOntrollod by channél-type sandstone structures with thinicérbonqbébﬁé
shale stringers. Assays of ore range from 0:10 to 1,72 pércent uranium oxide. Drill
holes in ore indicato an average betweon 0.20 and 0.23 porcent.

Threo small areas of concentrated ore are indicated by present drilling; A few thousand
tons of ore are semi-proven to date.

Much more exploratory and development drilling and exploratbry mining and trenching must
be done before resorves are adequately provon or -the property is thoroughly explored.

Location

The Ollie prospect is a block of uranium leascs of about L/;80 acres north of the town of
Ollie in Fallon County, Montana., The leases lic in T.10N., R. 402., Section 2L; and in
T. 10N., R, 61E,., in Sections 7, 8, 16, 17, 18, 19, 20, 21, 28, and 29.

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

General Geolqu

Surface formation is the fresh-water deposited Paleocene Fort Union formation. This
consists maily of soft sandstonos with somo shale partings and lignite beds. There is a
general altornation of sandstonc, lignite, and shalc beds in the section,

Assays of ore have ranged from 0.10 and 1l.72 pcrcent uranium oxide, and from zoro to
0.55 percent vanadium oxide. Radioactivity logs and a few assays of drill cuttings
indicate that thc average tenor of the ore beds will vary from 0.10 to 0.2% percent
uranium oxide.

Mineralization is confined to places where the sandstone grades laterally to gray shalo
and lignite. Drilling indicatecs that sedimontation was varied and irrcgular, and that
channel-type structuros of sandstone are present. Ore is prosent whore thin stringers

of carbonacecous material interfinger with the sandstone. Whers tho sandstonc and shale
sequence has boen tronched, the bods are contorted and faulted in local spots, but in
general the doposits aro nearly flat-lying. Two or more oro beds may be presont in any
one place, but morc often only onc bed is present. The orc beds are lenticular, and when
one pinches out, other ore may be found in beds a fow foot higher or lower in the scction.

Fxploratory work

Preliminary ficld mapping and acrial radiocactivity surveys wore done by Burmac gcologists
in the early part of August.

During August and September 160 test holes werc drilled. These varied from 5 to 90 feet
desep, and the total footage drilled was 5799 foct. Most of the holes worec drilled on a
regular pattorn on 200 foot centers. A Tew arcas vwcere drilled on smaller intervals in
order to get detailed data.

liost of the holes were not sanplcd but radloact1v1ty logs vore run in all, using a
Victoreen Golgor counter with decp-hole probe. o corcs were taken, for the formatlon
was nqt adaptod to coring with the cquipment uscd. A fow holes were samplod to dheck:

the radloactlv1ty logs with assayod samples. Samples were taken by drilling dowmto

the desired depth, thon circulating out all cavings with air, and then drilling carcfully
to the total dopth while catching all cuttings blown from the hole.






wD e
Data on the holos drilled are given on the large map and in Tables 2 and 3.

In October & large pit was dug in the N2 SEZ of Scction 19, in order to cxpose the oré;
beds for assaying and amenability tests and to begin stripping for a test ore shipment.

A total of L790 yards, consisting mostly of soft sand, was moved. Of this 1,720 yards wére
bulldozed; 70 yards wcro moved by drag-line. This work was just finishod as this report
was being finishod.,

General geologic structure is simplo with wvory low dips, but in detail the structure may
be complicated anywhore by slumpitig and soft-rock dcformation. The Ollic prospoct lies
on the cast flank of the Baker-Glondive articlinc and on or near the axis of a minor
northwestorly plunging anticlinal nose.

The topography is gontly rollings One major linc of hills runs through the block from
near the centor of Scction 20 northwesterly to tho southwest quarter of Section 184

Mineralization

Ore-grade mincralization is present noar the basc of a sandstone bed that crops out in .
the southwost quarter of Section 20 and tho southiwest quarter of Scection 17. Elsowhere
the bed is covered with from 2 to 90 feet of shalo and soft sandstone overburdon,

Aerial scintillator survoy showed significant ancmalous radioactivity in the north half
of Section 16, tho northeast quarter of section 17, the south half of Section 18, the
southeast quarter of Stetion 19, and the west holf of Section 20, all in T.. 10H.;

R. 61E,; end in tho northeast quarter of Scction 24, T. 10Ni, R. 60E. No significant
radicactivity was found outside of this area. Within it, the ore is coverod by enough
overburden to mask any radioactivity in the higher hills.

On surface survey, significant radiation was found in many places ncar the edges of the
block where the ore-bearing bed crops out or 1s lightly covered. Radiocactivity of 150

to 300 times background was found in the NWLSV roi Sectlon 20; 170 times background in

the NW;SW of Scctlon 17; 50 times background in the S“‘SV'~of Scetion 20; 50 timos
background in the NE/SLA of Section 19, qO to 50 times background in the ¥ of ‘Section 18
and 2 to 10 timos background in the SV4SEF of Scction 16.

The uranium is localized by thin carbonacecous lignitic shalc scams, in which thero is a
high uranium content. Uranium is prosent in tho sandstoncs above and below the shale
seams; the sandstones arc somewhat hardor and stained lightly with yellow and brovm
colors, as contrasted with the sof‘ter and lightor colorod adjoining non-mineralized
sandstones.,

Ore oxtends from 2 to 10 inches into tho sandstoncs on cither side of tho shale scams..
There is little visible minecralization. Some yollow uranium minorals have been found in
the sandstonc, and rarc specks of autunite or meta-autunite arc visible in tho shalc
secams.. Prcsence or amount of urano-organic mincral aro unknown at this timc.

Radioactivity logs

The Victoreen doop=hole probe was used in all holos. The instrument uscd was calibrated
in counts per minuto, but by running twin logs with it and an A.E.C. instrument calibrated
in milliroentgons por hours, it was possible to derive a calibration ratio and to oxpross
the logs in mr,/hr,

Date were plotted and continuous curves plotted across the orc beds. It was assumed that
0.70 mr./hr. indicatod 0,10% uranium oxide, and that 1.0 mr./hr. indicated 0.15% uranium
oxide.

In most cases linos wore drawn on the logs at the depths where radioactivity first reached
and then where it fell below the 1.0 mr./hr. value. The interval betwecn lines is
roported as orc thickness: The average radioactivity in the ore interval was calculated
graphically and thon converted to cquivalent percent uranlum oxide (eUz0g) by using a
curve with valucs as follows: 0.70 mr./hr.-0,10%; 1.0 mr./hr.~-0,15%; ? Eo mr . /hr ¢=0,20%;
1.9 mr./hr.-0,25%,

This procedurc was checked by a channel samplo at hole #1 and a cuttings sample in hole
#8-1);, Rosults of tho check were as follows: Hole ml, oUz0, (log): .21%, assay: .32%;
Hole #All;, cUz0q4 (log): .17%, assay: .21%. In the first o?o the assay is 1.56 times
the log readlng, and in the socond hole it is 1.2} times., Accordingly, a factor of 1,30
was uscd to convert log values to estimated true wvalues.






.43".

These techniques of calculation may be influenced in their results by natural sprecad of
ore in the sides of the hole, by spread of radloact1v1tj, or by variation in radioactive
equilibrium. In arca "A", however, the sample checks werc roasonably closo. In other
areas the results are only an indication.

Ore Bodies

Mineralized holes wore scattercd in the arca. These are shown on the map and listed in
Table 3. In threc spots some detailed drilling was donc. Holes and detailed arcas are
shown on the map.

Aroa "A" is mainly in the NE4SBf of Section 19. The excavation work was done there,
between the holes 7:A7 and 1A12. A preliminary roscrve cstimation places the maximum total
there at 3000 tons, average assay .21%%, average thickness 1. 1, feet, ‘average overburden
1%.6 fect. Samvles arc too few and drilling density is too small to make morc than an
approximation. Rescrve figurcs will have to bo rcvised downward if the several beds are
lenticular and not connocted.

Cross-scctions 1 through L arc in area "A" These show the features of tho dop031t. No
definite corrclations arc shovn betwcen the shallow, medium, and deep beds. It is not
known how much of the dopth variation is due %o local folding and faulting and how much
ropresents different lenticular beds. Much of it is propably due to lenticularity, and
the resorve figurcs will have to be revisod dowrward.

Area "B" is a goncrally deeper oro—body in tho SEfSWL of Scction 20. Drilling isn't

sufficicnt for recscrve cstimatos. Cross-sections 5 through 7 show the fcaturcs thorc. ,
In somc of the holes the ore is tco thin and poor to be minoed cconomically at that depth.

Arca "C" is in tho WW3SWE of Scotion 17, No ostimates have boon made for that arca. It
is shown in cross-scctions 8 and 9i

Prosont development indicatos that the orc in the shallowor beds already drilled will be
found in small lenticular bodics. Exploration is far from completc; and othor such orc

bodics may be found.

Similar rocks are to be found at groator depths, and dcopor drilling may discover better
and deeper orc than that now known.

Much pattern and detail drilling and tost stripping ané mining is yet to be done to
thoroughly explore thec prospcct.

October 30, 1955
BURMAC EXFLORATION CORPORAT ION

Dencf Towrs

Donald Towsc, Biploration Managor
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, TABLE 1, ASSAY DATA
%4U508 OUBOB, %V205 As§ayor Location and Remarks
ls $316 - - Jerome,Denvor 13" channol, near. hole R, NW;SWF-SOG. 20
2. 409 - -— n. Holo A-11; 65=75!, cuttings samplc.
3. 421 - - " Hole A-1l; 73-10t, . "
L .12 - -— " Holc 154, 3L-36', " b
5. 000 - - k3 Holo 15, 36-381', " "
6:i 403 -— —— " Hole L5Aj 36-38!, “ u
7. 0400 —— T . Holo L3a, 38-401, v i
8, 05 13 —-- A, B, G, MEHEZE Soc. 184
9i 03 .10 23 " 10! North of above samplc #8 :
10.  +11 «05 -— " .3 miles cast of road, in Scc. 20; 1 channol.
114 410 o1 «10 " 1—1 doop, ncar above samplo 4104
12. .50 53 53 o West sido of road, Sec. 19:
13, W17 13 —— n 10" channcl above sample 12§
e 05 o140 — " BEast side of road, Soc° 20, 2=L' dcep.
15, 1.72 1.30 ¢10 w 8.fcot North of sample 7l - '
16 .15 22 dai ol 7 channcl umder sample F154
17. <51 «5l 37 h Surface sample 1~m110 West of road; in Soc. 19
18. .08 — — Jerome ,Donver Hand augor hole, sample from 1-6‘, in NW4SW
' Scci 204
19, .08 - - L Sample 1=5'; auger hole 50', South of #&8;
20, 0053 ,020 - o Chom. & GOOlo
Lab., Casper Sand, NW-SWA-Soc. 20.
21, .06l #05L4  --- " Road cut, NE, AEF Sce. 18.
22, .030 .018 —-——— n 10" channel; sand at NE corncr Scc. 18,
23, .06l «083 -— u 12" channcl; carbonaccous soil, in road cut
in MEZSEF Scc. 7.
2. 006 00k —— Jeromo ,Denver 10! S. of ‘Hole #5, 1-2' dcop
25. 068 <073 - " 10'.S.. of Holec #5, 3-L' decocp
26. 031 017 —— " 10' 8. of Holo 35, Lk-5' decp
27, .01l 008 -— " 10t S. of Holec 35, 55-6!' deop
28, .027 021 —— " Holc #28, 2'4"-3'2" deop
TABLE 2, LIST OF TEST HOLES
Hole Total Ore Drilled
Number Depth Thickness* by. Romarks
1 5'9" 13" plus Hand auger 10 west of R-1; assay «32%
2 2,61 Hond auger 50! south of 31 '
5 716“ 1.2t - Burmac Hossfeld drill
6 11t 0.5 "
7 8_1_, — 1
8 12'8" —_— n
9 123t -- u
1 5 - .
12 %y —— 1
L 12! -~ N
15 11t - "
16 12! - "
17 10 -- u
2l Uyt ? R Incompleto loge
25 105 -~ "
26 gl 1.7' "
27 11t —e ||
28 64" 21 Postholc diggor
29 L 0,95! "
30 20! 1,9 Burmac Hissfeld drill
31 = - \
32 27! 21! n
35 103" == " .
%6 51 - Posthole digger
38 Uy ? Burmac Ackor drill Incompletc loge
Ll %6 -- Young Exploration Co.
L5 L1t 2,1! Burmac Ackor drill.






Hole Total Oro Drilled 2
number Dcpth Thickness* by
Lsa  Lotr  -- Young
L‘_é L‘5| - o
L9 Lo -- "
50 50 ' —— n
56 50! 13! "
66 601 - u
7)4 LLO' e 1
7 50! 2.7 "
oA 50! -- "
76 50! -- "
9 70! -- o
80 60! -- "
88 501 -- u
97 50! - "
98 60 - no
107 60! 1.4t n
112 60! 1.8! o
117 70t 0.6! n
125 50t - "
126  L5! 2.3 n
127 Lot - u
151 301 Ouly? u
153 Lo -- "
5L 551 2.0
156 601 - n
158 72 1 — 1
160 551 - u
162 551 -- n
6L L5t - "
166 701 - u
168 351 - n
185 Lo —— "
187 57! - "
189 é5¢ - u
191 701 - "
215 60* - n
220 50¢ - n
22% 50t - "
225 - 60" - "
2L5 50t - "
2Lé 501t - n
2)4.8 30 1 —-— 1t
250 59¢ - "
252 90 Y. — 1
25l 60! - "
265 17! - u
266 351 1.5¢ n
267 251 - n
301 Lot 1.9 "
308 20! - u.
309 20! 3.5? n
3000 20! -- "
310 Lot - n
311 Lot 0.45¢ n
%12 50! - n
313 Lo -- "
31, L5t - "
316 60! - n
318 75! -- "
319 50! 0.6! "
320 15! - "
322 Lot 2.0! "
321, 60! 2,0! n
326 60! - u
327 35! -- "
328 90! - n
330 60! -- "
332 50! -- "
33l 60! - "

@

Remarks

5! cast of 5.

«12% oUoxido. (log)

+115% eUoxide (log)
»135% eUoxide (log)

Sample assay 12%

.12% cUoxide (log)

»10% cUoxide (log)

1% oUoxide (log)
0.,08% oUoxide (log)





-

Hole Total Orec Drilled
number Depth Thickness* by, Remarks
335 60! - Young
336 40! - w
337 30! - "
339 40! - u
341 80¢* - “
343 80! - n
34:5 40! - w
401 30! -- "
402 40! - "
403 15! - "
501 40! - w

. 502 751 - "
503 60! - u
508 30! ? *
509 30! ? " No radio-log.
511 50! 7 w "
513 50! 7 " .
515 50! 7 u “
517 60! ? " w
519 30! ? u "
A-1 30! - "
A-¢ 10" - u : ,
A-5 30! 0.8! w .13% eUoxide (log)
A-6 30! - " '
A-7 30! 2.8" b

~ A-7B 30! ? " not logged. Twin to A-7
A8 30! - -
A-9 30! - “
A-10 30! C-- "
A-11 30! 1,3! b
A-11t 7 1.0' plus * twin spl. holc; .12% (log)
A-12 30! 1.04° "
A-13 20! -- "
A=14 20! 2,11 u
A=14' 10! 2.5! i
A-15 20! - u
A-16 30! —— b
A-17 301 - b
A-18 30! - u
A=19 30! - w
A-20 20" - u
A-21 20t - w
A-22 20! - "
A-24 20! - ®
A-25 20! - "
A=26 20! -- w
A=27 20! - "
A-28  20° - w
B 30! 1,56 "
C 30! 1.60! "
¢s-1 11'4" 0,9 . Burmac Hossfcld drill,
D 30! - Young
E 20! - "
E-1 20! - "
B 30! - 1)
G 30! 1.9 t
H 30! ? w Incomplete log, .20% cUoxide.
J 30! 0.9" "
K 40! 1.8! s
R 30! 0.8!' w
R-1 51 ? Dug pit. 1.0 mr./hr. surfacc.
g3og 20! - Young
X - 25t —_— "
z /_}:OI - |\

* Notec: Orc thickness is calculated from radioactivity logs. Unless otherwise noted,
thickness is that indicated in logs with equivalent uranium oxidc content of
0.15% or greater.

Scc report discussion of radioactivity logs.






tf'_1-~,4inér.a.1,i’,z ed loles,

D O o

Table 3
B Orc .
Hole Thl°¢ness
1 13"-plus
2:6"
1.2
‘045
4 -9
26 LT
28 0:2!
29 495!
30 }197
22 12t
45 241!
56 1~3'
15 24 7t
107 04'
112 18"
117 0.6'
126 254
151 oi&'
154 240!
266 1.5¢
301 1.9
309 3451
311 o451
319 046!
322 2,0!
324 2,01
A-5 0.8"
A-7 2.8!
A-9 0
A-10 O
A<11  1.3!
A-11' 1t
A=12  1,04¢
A-14 2,1
A=l4'  2,5¢
A<15 0
B 1.56!
C 1,6!
CS-1  0.9?
G 1.9!
H ?
J 0.9!
X 1,8
R 0,8!
R-1 ?
Notes:

L8
186
- 416

4196

*%;;1
U508

5295%‘

}3185 v
o185
LA

115

16

.105
Wiz
i18
4135
$155
i20
#15

W18

'.16

.17
.12
.lO
14
.08
.13
W17
+10
010
017
«l2

18 -
.17
'17

.12
.18
.16
.16
.16 .
.20
.18
.17
.15

LT

8Uz00
55%

.EEZé‘

522.
20

1423

.20

w2l
425

19
.25
20
.105
o156
0170
,20
026
420
412

;21

23
.22
.21

23
.21
.21
«21

W23
.22
«20

Py
Depth Location
13" WSk 20
1i8¢ 50'S of #1
0.4 -‘:'m:%sw] 17
8,41 SEZNEZ 19
9,0 - Area €
g - (WidsiE 17)
Byt ®
13,30
1908‘ " -
3244'  NigShg 17
34,00 ® '
370! sw«s» 17
VAN :
51,61 H
6448t ¥
23,0 _NE%SE% 18
21,8'  SWiNWZ 20
3&‘0? 1t
12,5'  SEfNEr 18
0;6" ~Arca B
10.7'  (SBESWE 20)
32.,8'
29,0t "
32,6'  SEISWE: 20
27,07 "
13.6" Arca A-
20,8'  (NEZSEZ 19)
645¢ "
5.01 ({1
6.21 1
8.5‘ 111
18.8‘ 43
7.7| 1%
7'51 1
- 8.5'  1t
23.2! NW%SW%~20
540! NE;SEy 19
3.5! SEF 19
243! Areca A
25.,0'  (NWzSWE 20)
20,4 W
15,3
3 5r 1$2
4'03 t

.‘I‘ 

* Remarks

cUoxidc is analysis of log,
of part of hole; next to
channcl sample assaying +32%.
Poor samplc from 1-5!

assaycd 0,08%.

maximum ¢15% at T.D.

orc cut-off at .12%e
orc cut-off at .10%c
orc cut-off at .12%e

sple 34-36' assay «18%.

orc cut-off at .10%e

4]
.

orc cut-off at .08%@
orc cut-off at .10%¢

maximum .10%c @G5!
maximum  «10% @ 5.0

Sample holei  poor spl.
6%57% assay .09!
orc cut-off at .10%e

Samplc holc: 75-10!
assayed +21%.

moximum .12c @ 3.5!

Incomplcte; .20c @ 15', 26',

Dug pit. 1.0 mr,/hr,

*Orc thickness is that part of the holc where equivalent uranium cxide as indicated on

log is greater. than +15%, unless othcrwise noteds .
*x*% Bquivalent percent uranium oxide is calculated from rad10act1v1ty logs.

sxxUnlcss otherwise noted, chemical percent uranium oxide is calculated by multlplylng

elUoxide by a factor of 1l.3.
where indicated factor was 1,56 and 1.24 respectively.

Factor is cstimated from sample date in holes 7

Sce rcport discussion of radioactivity logs.

#1 and #A-14',






° _ /Q/zlb@/vdt’g/ A [@M? b’j}
HOLE # D-1 ' S Sec. 17 i
T.D, 74 o
FEET LIT’IOLO”V
2.l . Sand, buff, fine' : R
-6 Ais above . R Lo
6-8 S : ’ As above
g-10 As above’
10-12 - As- ghove -
12-1L As above
=16 B -7 As above
16-18 As above R |
18-20 : As above o v : ~
1 20-22 As above S '
22-2} . As above
R 2l-26 As above e .
o 26-28 ' . As above - - -
o 28-30 . ' . As above - T L
30-32 - As above
n32-3L o ‘ As above
34-36 - . As above
36-38 As above ,
28-40 - As above w/ some sray iron stalncd ﬂJay :
Lo-42 , Sand, buff and some med. gray fine sand
Le-pl . As sbove ~ '
. S 11 T o Sand, buff, some med. gray clay
Lo Le-L8 . - ' Sand, dark buff ' :
v - 48-50 ‘ As above : , :
50-52 - . Sand, buff, some meq, gray clay (damp)
52-54 © As above ‘ c
' .7 5L - uw@,muf,smenmm gray clay
1 , . As above K ~
o 58-60 ' ' As above , : . ,
; go-fi ; _ As above B o
| 2.5 Clay, med, gra (1ach water) T
6L-56 . As absve d
66-68 ’ - As apove - j“ : ’
68— 0. ' As above <. . _ OFFﬂ@ﬂAIL FILE ¢ @@pv
- 70-72. : As abeve we DME A
72-—7h T.D. : . &s above ] RE@EWEDAJ@ 0? 95]

ST S © o [DRE WS Tooee
J

ot . . L ! ' . . ' .
" . . . - .
, , . A
b “ ’ . . : - . F
. . .- . .o . s ' c °
. ‘.






.LOLJ # D=2
1.0, 60!

2-4
L-6
6-8
&-10
10-12
12-14
14<15
16-18
18-20.
20-22
22-2L
2426
" 24u08
20-30
3032
32-3L
3i4-36
1 36-38
BQ—a
LL\I"L
‘}Jz-—:f‘—.'
=16
116=43
48-50
DC-)?
bz-er
5L4-56
56-58

58“60 T ol

-Sand, buff, fine, w/ fe

ol
@
O
e
—
-3

LITHOLOGY . R
ieght gray and surface s
ight sray, fine and ligh
icht pray - - St .
buff w/ sone light gray clay
Sand buflf, fine
As above ’ .
concretion chips

1
1
1

9
&

Sam,qu
As apove i
As above ' Lo ..
As above ' L

As above

As above

Ag avove ' o

A3 above

As apove

As above

is above

As above ' !

As above

As avove, w/ some gray clay (very damp)

Sand, bulf, ned. grained ' :

As above :

As above .

Sand, buff, w/ sone wed. gray clay (very damp)

Clay, mad gray : v

is above ) I
As above . ~

As above ‘ . ¢





HOLL # D-3 ‘ ' " See. 17
T.D, 90! . o e -
FEBT T o LITH’OLOGY
2=l C Sand, 11aht gray, flne
-6 . . As abOV° B
6-8 : 4 ‘ Sand, buff w/ somg llght gray clay?’;ﬁ’

. 8-10 . . : Sani, buff fine’ -

10-12 ' Sand, ligh gray, fine el )
12-1l ’ Sand, light ~ray m/ some néd.~gray«clay.*7' : -
14-16 , As above . v “ L

1 16-18 . ' . Sand, llgnt gray : = G
18-2¢ ' : © Clay, med. gray w/ some fine 1lght vraj sand v
20-22 ' Clay, med, gray w/ mueh fine light. Eray sand
-22-2h A Sand, light grays fine . . _'@

S 2h-26 T ' As. above . | ST CTL g e
26-08 Sand, light gray, flne, w/ some’ med ‘ ray%dléyj. AP
28-30. © : Sand light gray, fine. T s T
30-32 .- Sand, buff, fine »

32-3l . " As’ above ‘ I :

3l-36 : - Sand, dark buff w/ some iron stalned nray clmr

36-38 S o Clay,'xron stained

38-o - « - Clay, med. gray’w/ some fine gray oand

Lo-L2 . , S Sand, llgnt ”ray w/ some gray clgy L o
Li-l6 ' As ubove B j et e N e

- L6-U3. _ As above - L ' R
48-50. : l Sand, light gray, w/ some med grav.clay R T I
50-52 A uTay med. gray, w/ some fine gray sand . = .0 ¢

2-5h . - ~ Clay,.med. gray w/ some iron stalnlng and llttle;-‘, g

- o : fine gray sand . - . AT
Sh-56 As, above . el
56-58, : , ‘ Clay as above w/ some buff sand. - A
58=60 ‘ . Sand, buff soie blk,. carb particles o

- 60-62 "As above . s , ,~'*ff s

. 62-6l ‘ ' As above &

- 6L-66 - As above . . T
66-58 As above. -~ - . L el
68-70 " : : As above S B R
70-72 . . "As above.
72-7L . As above S o !
Th-76 : _As above < Lo
76-78 . - : As above - - S e e
78480 - ' As above ' ST
80-82 _ As. above
82-8lL". Clay, med, rfrav, Much water ‘ S
84-86 o As above . , . T e . :
86-88 - © As above -~ o P S

- 88-90 T.D. . As above . - ST T e e






1-16
16-18
18-20
20=22
22-2M
=28
26-28
25-30
30-32
32-34
34=36
36-38
38-40
10-L2
he-hly
hily=h6 o
L5-48 :
1‘480-5’0 .
50-52
/2")11 )
54=56
56-58
58-50
60-62
62-6L
6l3-66
66-68
68-70

"70-72

72-74
Th=76
76-78-
78-80 -

..80-82 ¢ .o
82-8L - -
. 84=86

86-88

-. 88-90

90-92

- 92-94

996
96-98
98100

100-102

10210k -

- 10L-106

106-108

:108-110 T D, Co

Sec, 17

1ITHOLOGY

_Sand, light gray, fine

3lay, med., gray, some 1ro*1 staining
As above

_ Sand, gray, fine w/ some iron stained clay

Sand, gray fine

As above

As above

As above

As above

Sand, light gray, some iron stained clay
Sand, light gray

As above 7 ,

Clay, dark gray, some finetgray sand

As above ‘

As above

Sand, fine, 11ght gray, sone dark gray clay
As above _
As above

As above ' ' : .

Sand, ouff fine -

As above

As zbove

As above

.Ls above
~ As above

As above
As above
As above. - - :
Sand as.above w/ some. darf gray olav '

- Sand, buff, flne

As above
As above
As above

As above -

As above
As above’
As above

- As above

As above

- As above w/ some gray clay

Sand, bmf,fum

 As above
- As above

As above w/ 1ittle blue ciay‘~

"As above
. As .above’

As ebove

‘As above.
As above: ; ‘
- Clay, med.’ gray (much water)
. As above
.7 As above - .|
" As above . .
. As above i






S4=-86"
86-80
38-90
90-92
92-9
9L-96
9698
98-100 T.D.

Sand, light

LITHOLOGY
Sand, light gray, fine

Sand, gray, {ine

As

Sand, gray,
gray clay

As

Clay, brown
Sand, buff,

A
AS

above

above

above

Sand, buff, fine

As
As
As
As
As
As

Sand, buff,

As
As

above
above
above
above
above
above

above
above

Sand, vuff, fine

As
As

)
As

- As

As

Sand as above w/ some med,

As
As
As

anove
above
avove
above
above

above
above
above

Sand, buff, fine
./ . . st
Clay, blue gray, w/ son2 iron staining

£s
As
As
A3

As

As.

As
is

above

above
above

above -

ahova

Sand, buff, fine

above
ahove
above

Ls above B . .
Sand, buff w/ some med, blue gray clay

As

above

As above

As

above

Cley, blue gray

As

As

above
above

gray, fine, w

some iron stained clay

fine, some iron staining on light

to gray, much iron staining
fine, some clay as above

fine, w/ some blue gray clay

gray clay -

Clay, blue grayv w/ some buff sand





COR.

HOLE # D-6-C
T.D. 65!

J

3
JETS

24

16
6-8 "

~8-10

10-12
12-1
1:-16

-16-18:

18-20
20-22
222}
2l4=26

2628
28-30

Core 1

30=-32 .
32-3L
3l-36

36-38

36-40

‘rec, 2Ln

- 10-h2

Lo,

- Lh-L6

Core 2

L6-L8
1:8-50
5052
525l
54-56
5658
58-60

0-62

62-65 T. Do

rec, 36m

Sec, 17

TLTHOLOGY
- Sand, buff 7/ some lisght gray clay
As above : . _
4s above

As above

"As above

As above

As above \

ks above .
As above , o
As above

As asbove

As above

" As above

As above
A3 above
s above
s abovae
5 anove

Sandy eclay, light buff

" Sand, buff, fine

AS above
As above
AS above
As above
As above
As above’
As . above
As abgve
As above
As above
.
Clay, med. gray w/ little fine gray sand
Few olk, carb, particles o





S

8-10-
10-12
12-1L

1h-16
" 16-18

18-20
20-22
22-2l
2l-26

' 26-23-

25-30
30-32
32-3L

- 34-36

36-38

38-10::

LLO"IJL

~h2-BL
Lh-L6

L6-48

 148-50 T.D

Sec., 17 -

LITHOLOGY" o 3

Surface, light gray clay and soil
Sand, light grayv, fine, w/ some light grzy clay

.As sbove

Ls above ,
Send, buff, some light grey clay:

.Sand, buff, fine :
-8and, buff, some light gray clay

Sand, buff, fine

Sand, buff, some light grey clay

&,

As above
is above

-As above .

As above .
Sand, buff, f{ine
As above’

As above -

As above -

As above w/ some light gray claj

Send, bulf, med, “'1"‘;:0@(:1 w/ some licht gray cloy

Clay, med. gray w/ some Tine sray sand
Clay, med. gray w/ bln. carn, particles

‘As above

As above -

_As’ above






f
€
-
. Sec, 17
) .
FRET S - LITHOLOCY
e-h © -Sand, buff, fine w/ little light gray clay
QIR : As above . - B
6.8 - . As above
8-10 . . As above
10-12 .- LS above
12-14 -As above °
14-16 "AS zbove
16-18 . - " As above
18-20 . As. above
20-22° : As above
22-2 . . As above
2L~26 . As sbove
26-28 . . As =bove -
28-30" As above
30~-32 . As 2bove ©
32-3L °  ig above
k36 s above
36-38 Ais above’ -
38-1,0 . As above
ho-Liz . '~ As above
Lo-L); A As above
RIS T 45 above
L6=48 _l‘ . Sand, buff w/ some ned, grsy clay
rec, 1v - ' -
S0-Y3 - ; Sandy clay, med, 'gray w/ feiur blk, ‘carb. particles
rec,. 2 ‘ - ' . :
53-56 7.0, - Sandy clay, med, gray w/ fevw bl carb, particles

re¢, 18+ 7 :






HCL: # D=9 Sec, 17
T.D. 501

FELT ' LITHOLOGY ‘
2=l Clay, lizht gray, swrface soil
-5 Clay as above :
6-5 ' Clay, licht gray and fine buff sand v
8-10 Send, tuff, fine, some light gray cle
10-12 Sand, dark w/ iron staining, fine uﬂuh sore
light gray clay ’
12-14 Sand, buff, fine
1h-16 " ks above
16-18 4s above
18-20 As above
- 20-22 A4S sbove
’ 22-2L AS above
2426 4s @bove
i 26-28 : u]ay ned, gray, iron stained, some fine grnj sand
: w/ much buff sand
' 28-3C As obove .
30-232 Clay, mwed. sray, much iron s»alnlnn ruch buff sand
, 32-3l As above - :
h 34=36 A3 above
i - 36-38 As above
38-L0 g . As above (mucn water)
v , ho=42 _ Clay, lisht gray w/ some fine gray sand
: ' some iron stainins (nuch uaucr)
' La-Lh ; . Clay, light gray bo ned. gray
hiy-li6 : Clay, med, gray, sowme fine gray sand (rmuch water)
L6148 Clay, med, gray ; - . :
L8-50 T.D. As above

EfasTradl L DS TR






. “ )
HOLE # D-10 : Sec, 17
T,D. 60! '
ot ' LITLCLOGY
2=l Clay, light gray, and surface soil
-6 Sand, buff, Zine o -
6-8 Sand, ouff, fine, sorme durk iron stzining '
8-1¢c. - ' Clay, mod. gray uw/ some Tine gray sand, much
iron staining and a few iron concretion chips
10-12 ) Clay, med, gray w/ sone fine gray sand
12-20 ) As above , '
16 As above ’ , ' :
’ 16-18 - Clay, med. gray, sone fire grey sand w/ iron
, . staining '
18-20 As above .
20-22 A Clay, med, gray, some ovulf sand, fire
22-2L As above ’
226 ' As above
26-28 Clay, med. fray, some fine cray sand
28-20 ‘ As above ‘
30-32 N As above - v C .
32-3L Clay, med. gray to derk gray, few bli, carb, particles
1/ little iron staining : ‘
3L-36 Clay, med, gray to dark cray, w/ little vlue gray
clay ’ :
36-28 ' Clay, med. gray w/ some blue gray clay
36-38 Clay, med., gray and blue gray clay 50-50 -
38-4 As zbove .
Lo=k2 . Clay as above v
Lo-Lk v As above g
Lli-1i6 - As zbove
1613 _ As above
L8-5¢C As above
50-52 ’ ' As above
gf‘—;{; - Cley, med. gray and bluc gray clay (S0-50)
5u-50 : As apbove
556-58 - A3 above

;8-60 T.De ‘ . As above . C v






(HOLE j# D-11 Sec. 17

T.D. 70!

FOIOSYY L1TOLOGY

1

=L » San d, buif, fire

-6 o Ls above -

8 : 1o ebove

-10, - As above
10-12 : Sand, light cray, fine

12-14 ' As abova

1416 -Band, bufl, med. gralned

16-18 . 43 above . o

“18-20 As sbove )

20-22 As above "
22-2L Clay, med. gray, much ocuff sand

2l-2€ As above '

26-28 . Ais sbove

28~30 . As above

30-M As above

32-3L " Sand, buff, med. grained

3L-36 As above

36-38 ' 4 As above
38-40 As above.
Lo-k2 Sand, buff, med., grained w/ some mwd gray

' clay w/ iron staining N

L2-bh - i5 above; very little clay ,
ih=t6 - , ‘As above; very little clay '
L6-48 , As above; very little clay
148-50 As above; very little clay

50-52 As above; very little clay . :
bE—Sb Clay, med. gray, much buff sand (up hole?).
54=56 ' Clay, med. gray w/ blk, carb, particles

r'G--S" o Clay, med. gray (dap) w/ some fine gray sand
58-60 , - Cley, med, gray u/ some th° gray clay (very wet)
00=62 : Clay, med. gray
62-6l As above A ST A
6l1~66 . As above : . . .
66-68 V Az above '

68-70 T.D. : As above





"HOLE # D-12 L see, 7 T o TR
T.D, 70! S S L S

Fa S o LImROIOGY - - e o T i

2=l ] Clay, light gray, and surface 5011 c x
b : - Clay,” light gray, some. iron staining: w/ somme

o ' fine buff sand . . TR G
6-8 . : * As above . - ST e s
8<1C+ ' . " . . As &bove Ce - S i
10-12 ‘ As above . - ' L
12-1; ‘ . Clay, light gray w/ some iron stalnlng’and a.

, L ' few blk, carb, particles = ¥ R
1-16 : ‘  is above ST EREA
11618 ' - Sand, light gray, flne
18-20 o As above . , EEANPRNE )

- 20-22 - o Aszabove oo, T TR
22=2l - : As above ' S 'ﬂ%"t:f,'
2h-26 o As above - . L RTEL :

- . 26-28 © - ' - Clay, light- gray.w/ iron Stulnlﬂ” and nuch 1lght

* S : , gray fine sand - o S

g 28-30 : : . As above . 5"
"30=-32 o " . . “As zhove e, s r "
R 32-3L .. - . 8and, light gray, fine - - . . 7. - -
- 34-36 : © - As above . - T, o0 nTo % ‘
3638 L As above SRR ,
38-Lo ~ As above : ;

Lo-L2 _ Sand, buff, fine o , Tt
Cheshl oo : “Sand, buff llne, some - llght gray cTay and fine gray =
o ’ sand. - 23
Lh-l6 .- .  Clay, llgn' Pray w/ some iron staln&ng w/.much -
e L : " fine dray sand 4 o s L
o 16-48 As Qbove” : ]
‘ L8-50 .. : . . As above
E 50-52 - As above - e PR ey
525l ' "As ébove '.fﬂ"u i*”h*“:;ww' e AN
5L-56 ' . " As ‘above ’ o v “*:,?";i;
- 56-58 - " Sand, llght gray; some*llght graf c1ay Lo
58-60 o As .above (ruch watnr) - e o R
. 60-62 o Clay, med, gray -~ - hfﬁ-i Gy
- 62-6L - : _:As above - oy (7, oL T T
- 6li-66 _ .. " As above L Peet e
- 66-68 A -~ As’ above." Tl L T i
oL 6870 T.D. | S As.gbove . T Wb st it e






T

.!hﬂé

3t

L FELT

6-8

" 8-10 _;"‘{ :
' - 10-12 T .
’ 12-1& S

1516

1618

18-20 -

+ 20-22

2222 -

i, 2h=26

Lon 26=287 e
© 2830 o0 -

T T30=327 L

e ‘32_,3&
©3h-36

“30—38 ‘

8=lo

«Lo;Lz

L2l

-Tf‘ LG
L L6lE

L8-50.:.

;"50-52

’._52-5h T”b'”

" HOLE # Ds13 | Sec.’17
,‘.T.]j Sh""- '

'LI‘I‘ ”OLOGY

Surface clay

Sand, llghu gray, fine-and iight gray clay
As‘aBOVe A C AR

" As above

Clay,’ ‘med, gray ’

.Sarid; buff, fine, ln.ttlc J_ron sta_ned red, gray c‘ay

Sand, buff flne

As above

Sand, buff ‘ned, gra:med ' :
Sand, d&t"x( ‘buff, much iron staining v.T/ some grav clav'
Sand, buff, ned gral_. ed : . -
As. above .
Scnd hf*h’c grav i‘ine. '
A.S anove o )

s ‘above
nS “above: w/ some med, gruj clay

'.S'J.nd buff- to llgnt .gray, med,- gréu.ned

Sand, buff, med f:ralned, sone. gra] cla_/

' As aoove o

As above ‘

- . As above . L
- Clay, med gray, some flne gray sand (d‘_m))

As above . ,

As above: L .,
Clay, med,. gray B

As above






HOLZ ;# D=1l
T,D. 60"~

FEET

2-L
L-6
6-8
8-10 -
10-12
12-1Y
1;-16
16-18
18-20
20-22
22-2L
2426
© 26-28
- 28-3C
30-32
32-3L
- 34-36
36~38
. 38-40
- Lho-L2
Lol
LLh-46 -
L6-18

14850
50-52

. 525

5456

56-58

58-6C T,D.

Sec, 17

. LITHCLOGY

Cley, 11gnt gray. and surface soil. )
Sand, light buff, fine w/ some 1gh gray clay
Sapd 1ight bL¢f o . .
Sand, buff, some llrht gray clﬁy

As above p _

Ls above L *\ B - .

As above : I
Sand, buff, fine : -

As above ‘ :

Sand, buff, fine w/ some med, gray clay, iren stained
Sand, buff, fine , .

As above

As above

As above

As above

‘As above

As ‘above

- As above

Sand, med. gray, sorie buff’ sand w/ some med. gray clay
‘As above —_—
Sand; buff w/ somc med., gray clay LA
s above ‘ -

.. Sand, buff and llvht gray sand; few blk,-carb,
narulcles (damp) : :

As above —
Clay, med. gray w/ some fine gray sand
As above '

As above ' -

Clay, med. gray u/ some fine gray sand
As above : . o





4"‘-

HOLE # D-15 See. 17
T.D. 50! ) :
IEET ' LITHOLOCY -
2=k . Clay, light zray and surface soil
L-6 . L Clay, lisht gray ’
-8 : Sand, lighi gray, very rine, some light gray clay
8-10 Co Sand, lizht buff, very fine
10-12 ks above
12-1] As above ‘ .
- 14-16 o Clay, light gray, wiite lime dust
- 16-18 , . As ‘above ‘ "
18-2¢ - ' Sand, buff, mich iron staining and few iron
. S ' concretion chips : ‘ ,
20-22 Sand, dark buff, fine
22-21 As above -
2h=26 : _ Sand, buff, ned. grained
26-28 ) _ As above
28-30 : As above
30-3 As above . .
32-3L ) Sand, buff, ned, grained, some red, gray clay |
34-36 - Sand, buff, some med. gray clay and blk, carb,
A : ' particles
36-3 , Clay, med. gray = -
38-ho - As above ! - _
- L0-ir2 Clay, med, gray and some hiue gray clay
L2=ly - _ As avbove (much water)
- Lh-46 ' o Co Ls above
16-148 - - As above .
- L8-50 7., As above






HOLE # D-16
- T,D. Lot

. 32-3h
3L-36
36-38

38-«.}.0 L .

LITHOLOGY -

Sand, buff, fine
As above
As above
As above
Sand, ouff w/ sore iron stained med. gr v C]cJ
ks above |
As above

and, light gray; fine
As above
Sand, buff, some iron stained med. grayﬂcléy

As above -

As above

As sbove v/ some blk, carb, perticles

As abéve.

Clay, med. gray w/ blk, carb, particles and some
fine gray sand -

- Clay, as zbove

As above
As above

As above





b ommroco . rsloo L LInHOMOGY

- ey
.y r

; £ 2y 7 L. 7w sand, buff, some Tightgray c

C e 0o T gandyburr r

8-10» L Asabove

LI ‘ o As a.oove ‘

R © e sand, bugts 15ttle med, gray oley .
. Glay, med. gray,sons iron staining
SR . clay, hed, gray TR
S AS abOVe LT
T - 0 ;ff:;”z.géuaﬁove.;’7‘ T

. T . ".IA’A's‘v'abAoVe; ol






T.D Dy 50'
amz# . FEST
2l
. n-6 
. 6-8
, 8-10-
,_Cére 1 10-13
- rec, L
~lost 1! reaming
Core 2 1U-17
: rec. 18n
Core 3°' 17-20
’ rec, 2L
“Core I 20-20%
o rec, o
* Gore § - 203~23
' - rec, 18
Corehé, 23=26
: ‘rec, 8
2627
‘Core 64  27-31
o -~ no rec,
Gore 7 31-36"
rec, Ll
Core 8. - 3640

o rec,

'Clnm, med Cr
sand o . S

.raﬂdy claj,.med

1% lost during reeming

Sec. 17

LITIOLOGY
‘Cley, med, gray w/ some light gray clay and _
fine ‘gray sand _ T
As above .
Clay, med. gray w/ littls iron stained sand

As sbove

A

Clay, sandy, med. gray w/ some iron staining

Top l?" -cla gray w/ sorle ey Tine. sand in snall
y & gr./' .

_ 'patcnﬂs, some iron staining
" Bottom 6" clay, dark gray core fractured on

blk, organic streaks, one leaf impression on
hordzontal beddlng clay waxy

17-18 clay, med, gray, few sandy partings on
horizontal bedding core fractured on blk,

“organic streaks (carbonaceous 511t) clay waxy

18-15% sand, med. gray; fine, iron stained md :
strealed -
185-20 sandy, wed,
streaked

gray clay,iron stained and

o

v wu/ few patches of fine gray

9,

eray-blk, organic silt on
fractures; p’ant parts lignitic; vertical
lineation of fine gray sand, organic silt and

-med, gray clay; iron staining in streaks and
,,patches throughout v R

Cl&f, blue gr ay, no inclusions; no sand

Sand, buff (much water)

Top ?" sandy med, gray clav
fractures

Bottom 37® hlAJ dari: ~ray
sand a2t very end of core

organic silt on

some Tine med, gray

no TﬁCOVSTy'_






: R - 7 - R o
-
. h . I3
"FOLE # n-18-C  Conb. = -
CORE A TLET - LITHOLOGY
Core 9 L0=l3 Clay, med. sray w/ fine med. gray send in
rec. 294 natches and streaks throughout
~ [ v .
Gore 10 L3-45 o recovery 4
no rec,
| Core 11 L5-048 ~ Top 9" sand, med. grzy, fine crained w/ vertical
| rec, 16" lineation ‘ : . <
Bottom 7" clay, med. cray, many lisnitic nlant |
narvs; fine med, gray send in patches and streaks
throughoutn _ ,
- - N . o : . \
Core 1.2 L8-50 T.D., Sandy, ned. gray, clay; many lignitic plent paris; -
rec, 5" vertical lineavion of fine med, gray sand;
: fine med, gray sand also in patches :
' \
, .
A
‘ .
3 v *






v
v\. ~
HOLE # D-19 . 3ec. 17
‘  T.,D, 50!

riaT LITECLOGY
2= . Clay, lizht gray and su-face soil
h6 . Clay; lisht gray w/ some fine gray sand
6-8 : ' AS above , 4
8-10, Sand, 2ulf, fine 7/ some light gray clay
10-12 ' : Clay, light sray, much iron staining.
121 y As above
1426 : Sand, buff, fine, some light sray clay
16-18 . As avbove :
18-20 . As avove o
20-22 » Sand, buff, med. grainsd
22-2l . As above '
=26 . : As above
2628 Sand, as above, some light gray clay

b 28-30 : As above
3C-32 A5 above
32-34 . . Sand, buff, med. srained, some light gray clay

and fine gray sand . '
i N “

3h-36 As above _
35-38 ' ‘ Clay, med, gray, soue blk, carb. particles
36-L0 Clay as above :
H0=42 : : Clay, med. rray w/ some fine oray sand )

h2~lly oo , : As above
Lh-L6 ' _ As ebove
L6-48 ' ' As above
L8-50 T,D, ' As above






-

:ﬁ\
HOLZ # D=20-C . :
7,3, 80 - o Sec, 17
CORZ # FEET
2=l Sand, buff, fine
Ly -~ As above '
6-8 Sand, dark buff
C - 8-10 Sand, buff to tan
Cored - - 10-18 A5 above
- no rec, ' _ : .
. , , ) : _
Cored 13-19 Clay?, med, gray w/ some fine gray sand
no rec, , ) )
Cored 19-20 Clay?, med. gray w/ some fine buff and dark buff
no rec, sand
Core 1 - 20-23 - Sand, fine, med. gray and buff; iron streaks
rec, 20" throughout; horizontsl lineation; alternation
of fine gray sand and fine buff sand in part -
Coxre 2 23-26 - No recovery; some sample jamed in nouse--
no rec, Sand, fine buff and some fine rray sand w/ some
med, gray clay ' o
Core 3 ‘ 26-29 Mo recovery; some samdle janed in mouse—-
: no rec, 52nd, buff, fine w/ some med. gray fine sand
’ some rmed, gray clay
29=30 1! lest during reaming )
Cored 30-35 Sand, buff
. ‘ " no rec, .
Cored 3510 , Sand, buff w/ some med, gray clay?
: no rec,
Cored 40=h7 Sand, buff w/ some med., gray clay?
Core U L7-50 Clay, med. pray, much fine med. pgray sand
rec., 24" throughout w/ many lirnitic plant parts
Core 5 50-53 Clay, med, sray sandy w/ some blk, liznitic plant
rec, 31" parts ‘
Core 6 53-55 As above
rec, 24"
Core T - 55-59 . Top 20" fine sandy med, gray clay w/.some bll,
: rec, Lo carb, silt patches .
" . : "Middle 10On san@, ?i@e, ned, gray; some med, gray
' _ clay w/ blk, lignitic plant parts
Bottom 12" fine sandy med. groy clay w/ few
s < 1k. lignitic plant parts ,
Cored 59-80 T.D, Huch water was encountercd at about 59'; core

barrel was pulled every Y4 to 5 feet but no core

was recovered; 0% core recovory was possibly
dve to the large amount of water

K






HOLE # D=2l

T.D. 'So’

18-50 T.D.

-Clay, as above

‘Sand, buff, ‘flne

‘.ﬂ.s above

.,ILhOLOGY

Clay, llgnt gray- (very dry) - .
Cley, light gray w/ some _1ne b f‘ sand_.-.j '

Clay med.- gray . v/ some flne omf s‘.nd ' _;.'_;" ;
As aoove e e

Sand, as. above . 5 :
Clay, med, gray w/ some f:me ou.i‘f sand g
Clay, med, gray w/ dark iron sta:.mng and o
some fine gray sand e
Sand, -dark buff / some npd ”'I'a.j clay, J.ron;‘ ST

»sta:z_ncd

Sand, buff, some ch. 'carb pa.rtlcles
Sand buff, flne o . S
As above . : LA P
As above :

Sand, buff, med, grained . DRI
Sand, dark buff, some blk caro. 'oar‘clc-as[
As above :
Sand, buff, :ned gran,ned
As a')ovn" T LT e e :
As above - - AR O T
As above . ‘ TR S
As above . -
Cla*', med, eray






‘FEET | © 'LITHOLOGY -

C2e E , Sand, light oray, fine gre ined a iked w/ soil
L6 S Sand, fine light gray = -
=87 - : ' Clay, light gray w/ some fine light gray sand
-8=10 . ' - Sand, buff fine
10-12 - ~ Sand, buff, little browm clay and iron concretion
' A chips- . o
el . Sand, buff, fine
- 1L4-16 : '  As above .
+16-18 L ~ As above
- 18-20 o ' As apove
IR o 20=22 - Sand buff, med, grained
L T 022 : C  As above ,
: L 226 ‘ As above, some light gray clay
LT 26<28 ST " Sand, dark buff, w/ few carb. varticles
Lt 28-30 . - . Sand as above
30-32. ' As above
32-34 S - Sand,. dark buff, some blk, carb. particles and
ERE dust J/ some light gray clay :
34=36 . As’ above .
“36-38 . , Clay, med. gray, u/ some fine gray sand
380 I Clay, sandy, fine gray sand w/ some med. gray clay
Lo-42 S . Clay, med. gray

hZ-RL T.D. ' © Clay, med. gray .






6-8
8-10

10-12

12-14
1-16 .
16-18
18-20
20-22
222l
2426
26-28 -
28~30 -

- 30-32
32-3l -
34-36
3636
- 38-4o
LO=};2
NN
Lh-h6
16-18
48 5¢ T.D.

Sec, 17.

‘LITHOLOGY

Sand, light
Sand, lignt
Sand, }ight
Sand, light
Sand, light

gray and some buff
gray |

gray w/ some lich
gray w/ some ligh
buff, fine graine

Qac'*'cf'

As above

-As above

As above
As above
As above
As above.
As above
Sand, buff, med, grained

- Sand, buff, med. grained w/ some licht gray clay

and fine gray sand _
Sandy, med. gray clay

" . is above

Clay, med, gray to dark gray, some iron staining

Sandy, med, gray clay

As . above
Clay, med. gray, stic*y (darmp)

.Clay, med, gray, some fine gray sand

Clay as above
Cley, med, gray
As above






UYOLE # D=2l : ) . Sec. 17
T.De LOY - "
=ET _ . A LITHOLOGY . L
2=l : : ' Sand, tuff, fine
. L6 = L ~ As above
6-8 : As above
6-10 is above
10-12 Y. is above
12-14 As above . .
14-16 : . As above . *
16-18 ° _As above
18-20 o As ebove A
20-22 . ' Sand, buff, mced, grained ‘
22-2} ' 4 - As above
2L-26 - o As above
26-20 : © Clay, med. gray
28-30, : Cley, med. gray, some fine pray sand
- 30=32 Clay, med, gray, nuch blk, carb, particles
: : ~32-3} 43 zbove ’ A
5 . 3h-36 _ ' Clay, med, gray, some fine gray sand, 1little
' . S carb, material . '
. 36-28 : . Clay, med, gray, some fine ¢ray sand
T 38-40 T.D, As above






HOLE # D-25 . s 17

T.D, 33!

FEET L . ‘LI T’:iOLOGY )

2-4 . Sand buff, Tine gralned

L5 : ©As above _

6-8 ' - : As above.

8-10 - As above

10-12 . ‘As above

12-24 ' As above

14-16 As above

16-18 4s above

18-20 ' Sand, buff, med. grained

20-22 _ o . As above ., .

222 | ‘ As above

226 : ks above N

26-28 : As zbove

28-30 . ' : Sand, buff, r mach water -

30-32 ‘ o Sand, gray and ned, gray clay w/ blk, carb.
C L ' o partlcles in mud -
S 32-3L ' - Clay, med gray gtlcry w/ some fine gray sand

: - and much blk, carb., particles w/ lignite
3&-36 ‘ ‘ Clay, med. gray w/ some gray sand, Llne, and
' ’ blk, carb, particles

.36;38 T.D, .' ' v Clay, med, gray, some fine vray sand and

blk, carb, par ulcles





B F"ET

HOLE # D226,
T.D, 30t

- Sand very ff:.r\e, llgh., bui‘f w/ some graj
: clav (11wht) '

LITHOLOGY -?,f“ glfﬁ"

3

As abOVe

gypsum white powder4 ‘ el SRR
Sand; buff, fine- e e ‘ S
Sand, buff, fine; some llght gray clav and much o
blk, carb,. parblcles and blk dust _iron o‘c,aa_n e
on’clay chips . C
Clay, med., gray,. much blh. carb Dartlcles,\some -
iron sta_x.nlng . :
As above

As above -
Clay, med, g‘ray
As above.
Clay,. dark’ gray to blk. 3 some
Clay, med, gvay = ,

As above .
Clay, med gray

-





FEET

o

'io-izl T
rec .'l.:: o :

" Gore 2 12--1h1 © ... 'Sang, 7bﬁf‘if,"_finé@;v'érgaineé; ;

P 1 -

. Core 3 "lh&;16;< — Sahd-;,bua?%,*m.ed.---.:gréinea;» s
T ee. 3t T

J,'vl

.Gérq_hi 16~-18 WL Sand, bqff, few chunks of gray flne éandaw/ e

rec. ?"" 7 iron otalnlng, fe: blﬁ. caro. part cles.

'”Cofe;S‘ 18-19 “ﬁ,:_' as above.”
IR rec 6v . ,
Core 6 10 20 B
S rec. Gue

core 7 © 20-205 . jSandy gray <
o 'rec;.S"a R .

cofCorer8 B0y "mésy‘,:‘fdér._‘k« v i
R rec. 6" _’~-'> S ,f_“, -

© .Core.9:. 23-21;—- L f"Clav dark.
T 'rec der :

“ - l,\

h=-25 L ‘-"c;ay,’. dark |
rcc. 12"- e o

Clomen 526 “ﬂ‘:‘ - Clay gs above.
s Peey 12T L e

. . - DN
+ . - - - P T

ore 127 +26-30 T, D, o2y, mod groyi.






HOL_, # 17—2
T D. VSO'

2=k .

h-ép

. 6877 SoeL T As Lo

..8=10 g; SRR . Sand buff flne

doaaze LT T s above ,

S12-lh s o707 U Sand, tan to llght gray
S LT T R -Sand;, buff med, gralned

oo 6-18 0 e s o T A gbove

e 1B=2007 T “;, ‘Sand;, buff w/ some llghtigray 8¢

L 20-22 0 TP - Sand,, buff ‘med.- graJ.ned
- 22-2ly ,?‘ C T ‘_Q As above "

“olym26 - T
26~°8 PRI Sand llghﬁ vray3to med ﬂrqy w/ &
DAL gray-clay” S L

T 28-30 L T e ;; Sand;. light, gray. to med gray'w/l'ome,ll
ST 0 iron SUalned clay. - £

s

:‘ 30-32 '-QH;J, ... . ‘As above’:
3223 - : ... Sand,; 1lnht gray . N R :
| 2-33 S . . s v Sand, buffs med. aralned w/ some med gr_y olamn
3038 e T " As” above\w i} . <1 opan
38-bo v T T 5 s -above o ' RN
¢ bo=k2. . - . . 3and, buff to hght gray u/ blk .carb,
ST e s and lignite - L
ﬂﬁ-ﬁg o e T gind, buﬁﬁ.to llght cray
- e ay, med, gray’
L6148 . BRI ~'As above -
W-50 7. b, . T . As above’






HOLE # M3 ,ffz‘.'é;: R R T Sec. 18 |
vmn :é1 AR jfixzumumy R R
-2 -h B PP -Sand buff fine: . ‘
‘,6-8e£ AR Y V- above e T S R
8207 e .. As above . oo

=10-12 0 0 L - bs sbove o . ’

12-1) - s fi.+ As.above - T o -

116" . . © s As” above:

.16-18 .. As‘above . ..
18-20 - - U Ut pg above s
20-22 - .. . As above (wet)
22=2y . . As abovas - ‘
2260t T As above - o .
126-28 . ~Sand, Duff fme w/ bZL.. carb ma_terial' and lignite
28307 LT Cl@r med gray to tan gray. e
©.30=320% - Clay, med. gray to tan "ray, blk. carb; staining -
S 32-34 TR . Clay, blue gray , R s
=36 oo As above - o A

1036380 0 . 4C bove .
B0t s above L
- 28T - e . i
< A ,l" - - |
1 :::‘ i ‘

- . N K ~
- ISV )
N .
~ . . . 4
. T. -

. : s ,

.r . 1 ’
A =g P






HOLE # M-l

T, D. 5o

' 6-8 .

8-10 .

o 10-12
S 121
L 1h-16f

16-18

18-20

 20-22
“22-2),

2ly-26:

-+ 26-28

- .»28-30

o0 30-32.
32-34

3h-36
36-38.
38-Lo
Lo-h2
L2zl
ldg=L6
L6=Lg" -

L8-50 1.0,

" Sand, buff fine

Sec,'18

LITHOLOGY -

Sa.nd f"I'aj fine and sur;ace soxl .
Sand, buff fine w/ some light gray clay -and flne
llght gray sand

As_above -

Sam,bmﬁ amefnm‘vn\smﬂ

Sand, buff ‘some fine. 110hb gray clay

" As abovo

Clay, light grav w/ buff sand and some light gréy
sand, fine o e S )
Sand, buff fine’ w/ some llgnt vray ulay and llgnt
gray {ine sand

Clay; light gray w/ sorie flre 11ght gray clay -

As above. B e
As. above-‘gl R S #

As above & . = - : o o :

. As above

Clay med, gray sone ]ibhu fipne gray sand

. Clay, med, gray w/ little flne grqy sand

Clay, med. to dawk oray

~ As above
. As above -

Clay, med. gray
As above ' -

As above .

As above .

As above -






]

T. D, 301
FEET

2. hk»
<6
6-8

8-10
10-12

12-1],

U126

16-18

18-20-

20-22
22-2l "
24 =36
26-28
28 Jo T, .

See. 180 o E o

| Iiﬁmmnr4f-}[*f;' | H _; -

Clay, llgnt gray, flne ﬂray~sand and-- qu:face SOll

Cley 1ight gray w/ some iroh staining - :

Clay, med, 4rray w/ some buff sand some iron E
staining : Co
Clay as above, soime buff sand ) ,
Sand buff fine w/ little: light gray clay and_‘;_
llabt gray fine sand ", s

4,"Claj, med, gray, few blk; carb, nartlcles
* . Clay, med. gray, some lron staining
“Clay megd, gray"-

Clay med, gray w/ blk carb narhlcles and chunkb' |
of* 1lignite . .. L . -
Clay, med, gray

As- above
- As above

As above = - . SN . 3
_As. above | ST






T AT TN WU SRR T

I .
ORI,
L :
B .

R RS - S

N ‘héé.,‘. As aoove R

AL A 6-8 ¥ . A5 above: L

R 155 [o SR Clay, med. gray

- Core 1° " 10-11 - ,f: No recovery -

;"‘",’4‘ ) ,v~-n0 'rec‘ PY . ‘-\

- Core 2 11—12 g, C]ay, med.<crav w/ much rust*stalnlng,x‘f
. ,“;1‘ rec. éﬂ - .lime and a chunk of white llthographic

Core 3-% - 12-13l . Clay, med Fray w/ much 1ron stalnlnﬂ"
T .{:;_rec. B w/ powdered witite llme dust :

: qué-HA>f"fiB%g154_-_ ‘ Clay, mpd nray v/ spots and streaksﬁef 1ne"
o “rec;=19"~ . gray sand,,few lignltlc nlant parts

v"'

Core S 5-183 L Clav med gray to blL. 1n most Dart vexy‘
“ s rec. " ' : : :

iﬁQTéiéﬂu;: 183-20— - "biéfiéé above 7‘ 7?'? 'Ef-f:'*
N ] '“' .‘ rec 611‘ . T 5 "., B ‘:5 B

“Core 7 20;-22- Clay, med gray, streakod W/;Jaroslte,
_ B rec. 18”3, fl kes, clay vrades'to darktgray :

fﬁfCore58iﬁf» 22,-211l Clay) med 1" dark gray, fGW‘patchesrev'fv
S . irecy lL t[’ sand; few brown to blk carb ' sy
Mot M %~<v»'m/smmcm% sﬂﬁ

: 2&«2&

reo. 19"'

26»-ZBl - Top 12" sana, flne tan ”h'

. rec. 8(1 Bqttom 6" Cl&v hah‘t gray W/ S(ﬁ‘ne flne .
- “q' w‘.a‘;‘ R 1n patches = )

. e R )

. Core 11 8v-30—3/h ‘Top. 11 clay med, gray w/ fine ay sand—patches

.7 rec.. 18"< “'few blk, lignltlc plapt parts. w some~iron stain
e BOutom 7" Clay, med. ghay w/ s )
”L;:, - .dnd 11gn1t1c plant oarts

N

o 30-3/h-33-3/h Top' 101 clay; med, Fray ‘w/ few
RIS Tec. 18 " . Bottom §n - oand, tan flne gralned
AR L SIS l”_stalning in: parts

st

Top 2" sand
~tirox stalnlng






. ¥

()

TR TRy ATy -

)

. Core

ﬂCore

W o

can %

t e

| :*béféﬁlsi

‘E;hddge 15
R - ".""t - '

Core. ié

=

ook 17

" Core 20 7
. Core’2] -

o

23

Jr_2h

'.géf

38-3/n-ho

rec lc"

hO-LB

2

:

e

aéiz;s;.‘if' ’

J'v?ect 1o

L6esT

T rec. l°"

h?-So-}/bh

. xeécy

6n

.-ﬂlay darlc blue gray o blk.i%ery Waxy .

A haiiiaed G oy ~ - . -
. 4 " . - ”.
. .
a
&
4 =
3 - .
<. .
. A
: 3
-

IIImHmYlh L

N N . -

" Coal. ”very”Tighu wezrnu, crusned easllv to a blk
jlpcvder charcoal like; alternation Detweep the
'_coal d clay, dark blue fray

’ As above o ".j S S

50-3/4-“’1-3/ L s above

rec

ﬂl’)/h Sh“u/h

) 'f“. rec, .

h“3/%i§6f3/h

-red .

56-3/h-5°-3/h

1"ec. 30" -

59")/’*‘60“ //Ll\"

' rec 12"

GO—J/L-6)~3/h

7!!

30n,

30“ rec

y-’/ h—éé-)/ b

. rec. 33"

7

66-3/u-7o-,/h

reC.

6"

Ay

-Clay, dark ‘gray u/ Str"‘z'lx(S of blk, lignitic
.511 11ghu grav flne sand at very end of core:
Sand; light gray w/ some med, gray clay, thin
f sbreaks , .
Saﬁdy.clay, very fine sand, light blue gray
As .above .
As above
As. above. ‘
AsAabove
As above - )
Aslabove N . e






owrnil

HOT“ fr‘ H-7 . L S
‘r.’b.2b"" _;‘ o
_FEET ‘
"h ‘ r‘lc-y, tan
-\6 . hs above
8 Q00 . - Ahs above
S 10-12° - . % Clay, ned.
S e 0 little iro
12-1 - . (Qlay, med.
e - some iron
W16 _ Sand gray-
R B ‘very dark
16-18 - - ' Clay, med.
18-20 ’ . Sand, gray
20-22 _ S : Cla:,r, med.,
22-2l - R ©  Clay, med.
oToou=26 . : . Clay, med.
. 26228 T. S Clay, med.

" As above w/ some lime dust

Sec. 18

vLITHoLOGx;

to. u.gnt cr"“ and surface soil

5{_1’&‘[ some bli, carb, partlcl
n ota,nlng
oray w/ 1
gtaining . o
light fine, white lins dust; chips of

irdn steined clay

gray w/ some fine gray sand
buff w/. some light gray clay
cgray few blk, carb, particles
gray few blk, carb, particles
gray and dark gray -
gray

ittle buff sand






78-8C T.D,"

)

burface 501& "ﬁ:*

LITHOLOGY

i Sand, *tan to bray A ' L
Sand; buff med. ralned " EE R

As -

. As

:_Clay; med,
- Clay, med,
“above

As

Clay, blue
A_-S'

" 4As

As

Clay,

As

Ls

ks

Clay,

. As
“As
As

te .

above
akove

‘above .
above

above

above -

above -

above
above

above
above
above

above

above.
-above

above
above

dbove

above

above

-above -
Clay', med.

above

above
above

above
above -

above -

med.
above.
Clay, med.

med;’

gray w/ few olk cerb; partlcles
.grav w/ some blue grqy clay -

gray - K

,grav w/ 'some blk, carb Darticles

-"ray w/ some blue grqyfclgy .

gray G 1

o . R P - I T Y Y e R

éféy w/ séme blk, carb Dartlcles ’

)






- HOLE ﬁ Mg

T D 80",

'wLITﬂOLOGV

.C'l ay, tan to llgnt gray

As-above. S
As above

“Clay, tan -

4s above

.. As: abave
~~ As “above
. As :gbove
- TAs’ above
- uand bui‘f med

As above ,
As a_tbove?__:

* As sboye’

As ‘above
As abhoéve:

‘As above

As above
As above

"As above

As:. aoov

'Clay, med gray to llght nray, mucl" buff sand”L
. As above." - A

.. Sand, buff J/ sozre gray clay

© As above »

Clay, med gray

Clay, da.rk gray to- blk blk ca.rb partn.cles
~ As. above’ . St

Clay, blue gray

. As above, : : o X
.. Clay,’ med. gray u/ some :Lron stamlng .
.. Clay, light med, gray w/. some “iron’ stalnln
few blk,- carb. partlcles

As above - -
Clay, med, gray

L Clay, blue gray ¥

1 Clay; as above

© -Ascabove’ ;i i
As, above-






-
B AN

‘4::.—. 7‘, A.S
ST As

T As
© o FAs
As

Y As

. As
As.

As
As
As

. . "As.
: " ks
As

-~ As

'A_l."

As

" As
.. AS
.3:‘»1‘:- . A\S

" hs

‘As-

;oo As

. As.

As

s
As”

As

‘This hole was drilled

above
above
5. above

with water

s -

"'Sec;; 18

LIT?OLOGY

N

above.

above

2bove -

above - .

above

above .

above |,
above’
-above
‘above : '
above, w/ sorne ned nrav clay’ a.nd fme grctv sand’
ALY ‘above .

.- Sand, gray buff w/ some flne graf sand - and med

.gray clay.

above’

above
above-
above .

aD ove
-above

-above w/ few blk, carb, Dartlcles

‘above-

A above o .
'»Claj, med., gray w/ few blr( carb particles a"nd
. .a . some blue.gray- clay - . oo :

above

‘above
above -

_ above .
[Clay, med. gray *r/ some- blk. caro. par-tlcles j

above
.above

‘above .
-above

" above -

above

" Clay med, gfay w/ sofe f‘iné"med.
- Clay, med, gray

As above w/ some blue gray clay

Clay, rned P‘rey n)'/ scme blue (rray c"ay
‘As .

"

. “Clay, med.: gray o darlf'nray RS
above . v

S Qhea_le, rust.tan calcareous, w/ some-iron stained’
L med, gray ciay : S :
-0 Qlay, med. gray

% Sand, buff, med. gramed w/ sorﬂe ned. gray Cla}’
Sand buff, med, gralned : :
.above

gray stmdf— :

-5 .

b 950
e RS L





i
NS
9
3
s
I,

96-98

98-100
100-102
102<104 -
10L-106

. 106-108.

108-110

: 110433.2'
EETETI
Jo1ah-116

ot 1164],18 Co
118-120 .

120-122
122-12);
124-126

126128
" 128-130

130-132

3213l

134-136
136-138 -
138-140 -

- 1ho-1k2 -

1h2-1h)

S

ST
“ 18150 T.D

HOLE #}i-10 Cont. .. "--

As

As

Clay, fed..

As

‘As

As
As

As

As

As

As

As

. As.
_As

above

ebove

'As above
Clay, med.

above

above

above -
~ Clay, .med.
. particles
<. As above =
-above
above -

above

.. Clay, med,
“above ..
“As above
¢ Clay, med.
Clay, med.
Clay, med.

above
above

LITHOLOGY -

gray,

gray

gray
gray
gray

above - “

above

above -

" Clay, med. gray. to dark gray
Clay med, gray
- Bs o

Clay, med.

to dark giay

. to dark gray

w/ some blue

to derk gray

U/‘éome_ﬁlué

w/ chunks of

w/ some blue

w/ blk, carb,

w/ blk. carb.

particles

partiéles

gray clayit.., -

w/»§ome 51k,

éérp.f s

ER .
. . ‘f‘
gray clay .
.. N -~
.
lignite coal
gray clay © - °
. &.'





HOLE # M-11-C - ' . Bec. 18
T- D. 72' i ’ - -

CORE # - FEET . . ¢ LITHOLOGY R S

2=l Clay, light gray -
-6 As. above

-0 Sand, buff, fine : L
8-10 - As above : . .. S Tl

Core 1 © 10-13% Mo recovery’ o . o
HNo rec,. : o ) S

- Core 2 13%-15% Clay, med, tan, iron stained throughout
‘ rec, 6! ‘ L : . 13

Cors '3 - 15%-17% - Clay, med, tan; much iron stalnlno on fracuures e
: ' rec QL" few Llakeo of gvpsum ' T

- Core L 17%-19% Clay, med. tan w/-some light‘gr@y«éléy:ihiharrow; B
‘ rec, 21" bands; iron staining on fracture§ .

. Core § - 19%-21L ' Clay, med. tan, w/ some gray clay, manj blk
o o - rec, 12" carb, plant parts : ,

‘bpfefé - 21~-°2“v '_Clav.'néd‘ gfay; some fine gray .sand in streaks . &{

o : 5" . .and patCl ' N ' * . R K ST

" Core T° °2“-2h1 Clay as above; 6" 1nterval of llbnlue, charcoal 3
: © . ree, ]_U" 1ike ) B .

. Cove 8. = 2-27% . Clay, med. gray; some»brown'carb;}partic1es: S
) A rec, 81 n . o T T

\O

Coréf 273=31% . Clay, med. gray w/ some. flne cray sand gradlng

‘recs 36n, "and alternatlngv

Core 10 - 313-33% . Clay as above.
L rec. 36",} S o
ST Tcoem 3336} Clayas ave ‘
: . rec. 3": ) - 58 |

;L-l. T 'iCore 12 - 363-39~h' -Sand, flne, blue gray w/ few blk' 1lgn1$1c ,?2';
B : L rec., 6"% ) narticles : T
bW ,;szore 3 "39%~h1%  '”"‘Sahd as above . _ . o :7';5" .
v g S . o, recc 12“‘ - o .o - S B . .',-" '

;i_Core W y13-l3d " Sand as above L 7_‘ﬁfthff' e T
‘ L 'rec. E_n - - . e - ’ R o ' YI.A . ‘ ‘ ‘4-' ¥,

f}ﬁ;]  ‘f;;'Coré.ISf; p-h3’~bL}  Sand as above S

T Cooomes daw T T






£y

L ore 17

Coré'22

"~ Core 23

2P VU S

CORE #

Core 16

Core 18

; '.Cofe igv

 Core 21°

i pré el

. LT .
¥ —lleC "
< t.

ils

rec. 9""‘

457-L73‘

rec.'l f

E h7z~h°1
,1.rec..18"

. Core 20"

L9%=512
rec. E"

f.slé-szé;;

rec,

2fin

535552

rec, 12

553-58

rec, 15

56-61%

recy 15"'

a

l—-éS

v_rec. hg"

651653

rec,,3;"

'~68~-71n

'.71%-72~1~ T;D;
"Trec, o

rec, 2

ﬁ!l

2Ly

. Clay‘as above . vl

‘ B Lo Loy -~ . o

o w'f, Bottom dhLv clay, durk aray to blk.,gradlng to*

S LITHOLOGV

Sand ane, blue gray, Boﬁtom 2"¢gradeo
ned.,- gray o el

Cigy;ﬂaSkaboye 7 f»'“

Clay, med graJ w/ flne gray sand gradlng and’
alte”nutlng ) : :
Clay and sand as a‘bOvei: - \ w

Top 30" cTay med pray w/ flne gray sand,“
and alternating

Middle L' lignite, charcoal like w/ dark gfayht
‘blk, clay, waxy .

med .'rray c]ay w/ fine med gray sand

o Clay, da*k gray, gradlno and a1t ernatlng w/ flne
gray sand ; S

"Clay as above

¢

. Clay asfabéfe o  : g"".






ffT Dl
FELT

'52-Bf
=6
6-8 -

o 10-12 -
| 12-1l
U216
16-18 ©

., 18-20
2022 ¢
22-2) ..

.o, 28=30
30-32

- - j'.-v‘-' . 4 : L.' “32-32"‘:{‘.]‘).

HOLE # u.lzf'“

8-10 ”‘f,,» L

B T S

36528

.~
-
y
- . A
. -
B} v .
°
%
N
‘
n
*
“
o .
‘
3
c.A
Conr”

e

‘77, . - 2 S|
N e ¢ -
S At
g s -
.. i
- . =

AR Sec. 18
LITHOLOGY
Clé.j tan gray to b]k. '
"As above w/ ‘some b7 . carb, parulcles
Clay, tan and med. gray U/ iron stalm_ng
C’aJ, med, gray -
As above

z-._, above, some iron staa.nlnc
s above (wet)

Clav med.,

iron sta,ln:x_ng on. clay
sray.

Clay, med,
Clay, med,
- Clay, ned,
Clay, med,

gray sone blls, carb, dust and little .

cray w/ white lime dust

‘cray to tan gray.

gray little f ine gray sand -

Clay, med,

gray to tan gray; some fine r*ra‘/
Clay, med, :

gray w/ some oluo gray clay
Clay olue gray -

s As aoovm






“ 0-12

AT

I

=16
16-18.-

P T 18a20

L 20=22-

e 2222k
© 7 2he26.
B 26428
Lo 282307

30-32
-32-3L,.
- 34-36"
36-38

38-40

40-42

Li2-Ly

Li-16
qb-hs

; ) :m‘-ﬂl. 1i8-50.

"’n_L’z

‘“ﬂﬁ;';  - 52e7h"

: o 5l-56-
T 56258

[ .
" e,
i,; )
Lo W
i
‘e
£ . 3
[N
.-
:
3
.
1

“

' ”a Sand bLff flne w/ few. ch¢ns of 11ne cemenoed

:Swd-mﬁffuw )  'Ame,1Ff

LITHOLOGY I - e

Llne,tan sand -

Sand, buff fine’ w/ few iron concretloﬂ chlps and '

light gray clay :
Sand, buff fine w/ fev chips of llme cenented

flne tan sand . . . . N .

Sand, buff fine et T :

Ls above ¥

As above w/ soma. flnc ~ray band
Sard,‘baff fine T,
Sand, 'buff.xlnc’w/ some‘lipht oray cla; R

v

Sand, buff fine w/ some *;fut grav clay;-’:, o
As above - - R
Sana, buff fine w/ some’ llrnu gray cl

* Sand, 'buff'med. erained

As qbove

.As above w/ some 1l¢ﬂu grqy claj . , _
Sand, dark buff mad grained = .. ,.?‘“f-g-" o
As above g R

As

A

20

- As

above I ST e R
above : : ‘ -
_above

As above - . . R
As above ‘ o ' o "( -
Sand, buff med. grained m/ sone ]luhu gray to tan .
clay some iron stainlng A : : noR
As above - A ' .. - o

Clay med. gray to blk. w/ few blk, carb, particles’

and chips of lignite coal - e

Clay med. gray to blk, ‘

Clay, blue gray and med. gray, few blx. carb Dartlcles
As above. A . .

As above _ S

.
T - B3
.
- - v B
R [
4
”© o N
. e .
- B .
- ¢ Tr
- A






.
i
,
A,

6=8 -
8-10

10-12
12-14
=16

16-18 -

18.20

20-22
22-2} .

2L-26"
26-28

28-30 T.D, ..

Y
W
°
RE
<
-

- As above

s T T Mmoo e = paT
. . b - - .
( ] =
KR
. ~ el
- ° -
fal
Sec. 18 . .
H ':‘\

LITHOLOGY

- Sand, buff fine.
‘As. above

: As above - .
Sand fine tan to gray
Send, dark buff fine .
As above , S L P T
Sand, buff med. grained little tan-to lighfugray S
clay w/ some, fine gray sand (wet)- S e
Sand, buff med. grained some med. gray clay w/ iron -
staining and blk, cerb, particles & . ., . . =
Clay, blue gray l o

- As above - o o L S
As above " T e -
As above ' . ’

- As above

¢
-
.
. ‘s
.
, ’. 5
1 L .
-
L M
3
o
. ~
v i ’
) .
. -3,
. %






LHOLE fAlg T e
TT,D, 30N e D e AT

L e Clav 5. llgh* gray. and surf ace so:l.l ,
e T Clav iron stained w/’ buff sand (verv damp_
Do and,. bufi .sone oray clay* (much water);f,-.‘
' ' As above : - R
w0 FSand, buff some. "ray 1 ay L e
... .7 As above .- R
. .. As above w/ some bll-.. carb materval (vary'damp)
S .+ Clay, dark aray Lo bhf. much blk carb part,\.clés
o Clay as above .
777 Clay, med. gray .
' - As above + - - -
" As-sbove’
- -As sbove

As above’






:,HDEE'# 1=-16

e

FEET

Cl2-h s :
68
L 8e100 ’

l2-1) ¢ e
M"lé A i -
16218 .. 0 -

ST 20-22. .
o 22-2h T.D,

4 - B

T. D, 24t - = .

iClay, med gray to dark gray - ¢ L
"As “sbove ' ' A

10-12 e

18-20" . j‘“;-' &

. W - m e s
B : RIS P o =
. i - 3
> - B a v .
Sec, 18 o B
kS : - ' <~
_ LITHOLOGY ,

Clay, ‘med, gray to light gray .

JClay, med, gray to liunt gray w/ some iron.stain

and fine gray : sand

‘As “above’
Sand, fine clay llght ~ray

As abeve . T
As above:. . o

As above .. . ST
Clay, med. gray w/ some blue 'rray clay

4C]ay, blue grqy
z'b .
1
-
o
N
LA
: . i
1
.Ii






R I
R P

L HOLE # M-17: -
._-‘_;).‘ )40! .

Sec. 18

LITHOLOGY -

Sand, buff fine
- As above

As  above

* As above

Clay, med, gray lltule buff sand and Iine grav “

~sand .

. Clay, dark gray

- "As goove - : DR
~ Clay as above %/ some blk carb, trash.
+ Clay, med, gray; little buff sand

- Clay med. gray - T
 As above S ‘ | S
-As above . A A .
As above . g .
As above - -

Clay, med. gray, some blue grav c*qy

'Clay, blue gray
As above

) 'A..S abO_V.,
" As. above






HOLE # ¥-18-C - ' sec. 18

7.0, o1
CORE #  FEET - LITHOLOGY
2-L - Sand, buff fine grained | .
Ze"_f) 4s above
6-8 Clay, med. gray o
8-10. Clav med. gray to blk,; blk. dust ‘coating on
lay balls; some gypsum white powder ,
Sore 1 7 10-13 AClay, rted, gray; some iron staining thréughout
rec, 6% .
Core 2~ . 13-15' ‘ Limeétone, white to light tan (bottom 6M) ' ’
I rec. 181 . Top 1t send, med. gray fine ST )
Core 3.  15-16 . i Top 6" limestone as above; '
© rec. 2U® Bottom 18" sand med, gray fine; Sureaxed wzbh
' iron color *hloucnout ‘
Core - 18-19-3/l sand as above - R
ec, 12" ‘ ' ‘ ST e
Core 5 19-3/L-2k=3/ly  Sand, med, gray fine w/ some med gray clay,
o rec, 36" streaks of carb, silt; leal 1mo“3551ona on sone
, of the fractures
Core 6 ZhAB/h-27—3/h Sand, med. tan fine w/. blﬂ. carb, silt strpaks
o ec., 24" iron ata;nlng tnrougnout o o L
Gore 7 -27-3/L-30 .- Send, med. tan; many blk, lignitic plant parts’
rec, 12" : o e ‘
~ Core 8 30- 30‘3/h Sand, med., tan; few blk, curb partlcles, iron
’ ' rec. on- staining throuchcut o . e
Core 9,-L‘~'30-3/h -32- 3/h Sand, blue nray, flne, some iron otalnlng on  ,~“'
’ rec. 10 partings v
Core 10 32 3/&-)h 3/h sand, as above; center 6" .cemented w/ linme
L rec. 15 - o : ‘ -
gore 11 3h-3/L- 37 3/h Sand, blue gray, fine L '
. ref. 30n o o 2
Gore 12 37-3/L-39- 3/& Sand as above
' _ rec. 30" o .Z .
ore 13" 39-3/h-Lok sand as above . e
- — rec, QO" T o ' : T S
core Ut uz--uu‘ Sand, blue gray, many blk, lignitic plént,éérts
’ .[rec. 24" SR o S
. Core }B‘f;: k3472 - . Sand as above T _,;f~ -

5 rec. 3on






R

' GORE

Core

Core

HOLE

i

" Core

Core
Core

Core

. Core :

o Core

»

. Coré

e .22

#16-18-C Cont,

i
16

-

"
18

S

2

E

éfﬁ

28

,¢Oré%30.

FRET

U72-50-3/L; - -

. 50-3/L-5L%

rec, 12"

" 5his58

rec, 12"

- 58-60-3/1 .
. rec, 18u

60-3/‘&-6&1

,rec. 30"

461&-68’- '

rac. ?1" .,-

683-70—3/h
-rec. 3?::

ﬁmyhnam‘

_rec, 36

1323/4=The3 7l

rec,. 12

f7h»3/h-77-)/uﬂ

‘no recovery

- 77-3/l- 80-3/h'

rec, - 12"~'

80-3/L-83-3/

, rec._2u"f

‘:;83-3/u 85-3/&

rec. 24n

85-3/h-89 3/4

rec. 36n

89-3/h-90-3/h

‘rec, -none T,D,

~Sa.nd as: above oL
8 chunk of hard calcareous tan snale

silt and blk llgnltlc partlcles

‘Sand, blue. gray, med.xgralned w/ blk
... and b_k carb partlc1es ’

" Sand, med gray flne w/ blk carb~ partlcles

'fclay, med grgv-’gradlng and al ernaulng‘w1th
'flne med gray sand

"dark blue gray -

Clay, med, m.ay :

Clay, med gray, grading

. % ‘ ;f - O .
LI’I‘rIOLOGY g 'j R ”7.' ey
Sand ned gralned blun gray w/ streaks of :

blk, carb silt anQ blk, 11gn1tlo plant parts o

[ . . <L

Clay 5 blue gray w/ some" flne med gray sand “‘ L

T°'3 6 ag abov?ﬁ*“ o .
Bottom 12" sand, blue- gray, flne w/ bln carb e

throughout R

-.';?‘ .

Lo

Clay, ned gray

s

ngnlte coal, w/ ‘mich blk. olay, coalTDoor_
deveWOUed cnarcoal llke .

‘Urllllng w/- water no recovery,-mnd blk.-’

‘.

flne nbd grqy‘sand

No recovery






8-10
10-12
12-1)
1-16
© 16-18
18-20
20-22
. 22-2L
2L-26

26-28'T,D.,

TITHOLOGY

Clay, light gray, and surface soil

Clay, med, gray, some iron dust coatings on

clay balls

Clay, med. grav, some iron staining -

Clay'as ab

Clay, med.

Clay med., gray some iron staining

As above
As 2bove
Clay, med,
As above

As abtove

ove

gray

gray

Sec, 18

‘Clay, med, gray w/ few limestone chunks

‘Sandy med, gray clay, some fine gray to tan sand





&
&
;J
N
O

Sec, 18

LITHOLOGY.

Clay, tan

As above

Clay, tan some iron 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 blk, carb, particles
As above

Clay, tan, soae iron staining

Clay, dark gray

As above

As above

As above

As above w/ some blue gray fine sand

AS above very limey





HOLE # M-21 A Sec., 18-
T.D, 60! '

FEET . ’ LITHCLOGY

2-U , Clar, tan sandy

h-6 . As above
6-8 Sand, buff fins some 11nh+ gray clay

- 8-10 : - Clav, licnht gray
10-12 ’ Clay, med. gray w/ some fine buff sand
12-14 As above
1-16 As above o ‘

$16-18 ' Clav, ned, gray 7/ some fine buff sand
18-20 Sand, tan fine w/ some iron stained gray clay
20-22 Sand, tan fine .

. 22-2k". Clay, gray w/ some fine uulf sand .
2li-26 , . Clay, dark gray w/ some fine buff sand
26-28 ; Clay, dark gray, few blk, carb, varticles
128-30 ' As above ' '
30-32 Clay, dark gray
32-34 : As above :

34-36 : As above _

26-38 . As above w/ some lignite

38-L0 ' Clzy, dark gray

Lo-L2 Clay, dari gray little iron staining
L2l : ’ As above ,

L=l . -~ As zbove
L6-48 , : As above
48-50 ' As above
. 50-52 Ais above '
52-50 As above

" BL-56 ‘ : As above '

56-58 ' Clay, dark cray to blk,

56-60 T,D. - Clay, dark gray






20-22
22-2lL;
21;-26
26-28
23-30
30-32
32-34

- 3L-36

36-38
38-40
1o-42
n2-hly

LL-h6

116-40

48-50

. 50-52
. 52-5L

£,-56

156-58 -
5860 -

60"‘62 T.D.

LITEOLOGY

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, ouff {ine
Sand, buff fine
As above
As above
As above
Sand, buff med,
As above
As above
As above
Sand, buff some
As above
As above
Ls above
Sand, buff med,

Sand, buff fine, some light: gray clay
Sand, buff fine w/ some light. gray clay

some light gfqy clay

grained
light gray clay

-grained

carb, partlcles

As aoove

and blk;'

Sand, flne to mea. grained m/ blk, carb, particles -,

'Cley, dark blue.

As above

gray





HOIu 7 I*’-23

';.T D. Lot
‘f'FEET_s'
Cody

f‘EiAh_éb -'

A
O

8-10
10-12:;

-2 VI

1=16 -

0 16-18

18-20"

20-22

22-24

'2h726.

. 26u28 "
28-30 .

3032

‘.3273hA -
.36-38’

'5‘38—ho T, D:‘~

‘Sec, 18

" LITHOLOGY

ACJ.ay, light gray iron stained

As above

Clay, light gray, some fine buff sand '
~ - Clay, light gray, sandy, little iron stc.lned clay .
. Clay, brown iron stain - ,
- Clay, med. gray

Clay, med, gray, few gypsum flakes -
As above A v

Clay, sied. gray

As above '

As above ' : oo , »

Clay, med, gray to blk, few blk, carb, particles .

:As above
C]:ay, da'r‘{_ "rc.y

Clay, med. gray w/ some ilne: buff sand
Clay, dark gray .

' Clay, dark gray, some. blk,’ c:arb. par‘b;.cles

As above - -
As above .





_CORE #

Core

Core

Core .

Core

‘Core

Core
- Core
Core

Core

Core

Core

10
11 -
12

13

rec, 18n.
. 25-29

rec, 2Lt

29-31
. ‘rec, 18

31-32
rec .' hll' .

32-35
rec, 6M

35-37"
rec. 2L

37-L0

rec. 36"

Lo-la}

rec, 12n

had-hes

réc, 6"

‘Surface soil,
“Clay, med., gray
.As above

- Sancdy, med. gray clay

FLOP 18n

As above

~ Bottom LM ¢lay,

i

LIT OLOGY

some 71ght gray clay

Clay med, gray w/ some iron staining

Top 4y © clag derk gray to bli,
Tottom 26" sand med. gray, fine, much
clay; rop Jua_n'ﬂw throughout

med, gray

sand fine; iron staining

on fractures; blk, carb, particles throughout

As above

Sand, med, Wy
blk. carb, parulvT eés Throughout o B

3 13

ray fine; iron staining in fractures
!
ks above

35 above . . .
Dottom 6" clay med. gray w/ fe gypsum'flakes
Many blk, carb, parilcles '“ .

As above

dark gray
blk, waxy

Top 2V clay,

Clay, med, gray w/ manyfb}k. carb, particles

‘Clay, blk, many blk, carb. particles w/ very .

little darn gray clay; lignite, charcoal like
from 39*393, last 6“ of core blk, clay waxy

Clay, blk. to med, gray, maxny olﬁ; cari particles

waxy RPN . y

' - -

Top 18 cTay, blx. to med. eray ' IR

Bottom 18" sand, licht gray, fine w/ few blk, ..

carb, partlcles, some iron staining






HOLE # M-24-C  Cont. - {
: : _ . o ,‘
COREZ # -  FEET LITHOLOGY
Core 14 h51-51% Send, lizht gray, fine, few blk. carb. particles
' . rec, 361 . _ : R -
Core 15 ~ 512-601 ~  As above -
) rec, 12"~ S
Core 16 603-661 ' Sand as above, cemented w/ lime, hard
' ’ rec, 15!! - . -
'
Core 17 661-70% ' sand, light gray, fine .
' no rec,
Core 187 . 70).-81 _ As above -
no rec.
Core 19 31-90% T.D, As zbove
' no rec, } s
.;"
i - ;






HOLE # M-25

T.D, LOT

FEET

2-)

L6
6-8
8.10

10-12

12-1)
116

‘16-18

18-20
20m22

o 22=2)

2&?26
26-28

28-30

30-32 -
2=3l -

34-36

' 36-38 '
© 38-L4o T.D, -

Clay, med, vrgy and some - tan claj -f:s S

hITHOLOGY’

\' - ) i .
Clay, tan to 1lght nraj, some 1ron stalnlng, few o
chips of silicous rock: . i . .0t

i - .
> - . .

_Clay; med. -gray . DS - _A;,_“n e

As acove L -?'fgt» RO
Clay, med. gray _ S .:‘ |
Clay, med, gray, some powdered fron’ aus*J S
Clay, med, gray . N

- Clay, med. gray, feW'blk. carb, partlcles"”.

Clay, ned, gray

As sbove . T : ,:”“l o '
As above - Lol s L T e
* Clay, med. gray, 1i ttle t e and “iron: stalned %

ned, gray -sand and fin ne gray sand. - SR L

Clay, med, gray R

As above o - nﬂ " AN =
As above s T
As abovs. - . o e Fo e
As above S AT
As above w/ some blue gray clay °

»
¢
~
»
K
a N <
«
B2
.
S
[N
t L L.
IS I
o e - R
N . ¥ ol N
) - L
o ' .
. 4
. vk
N
. 1 .
. _
.
" ¥
'
o s ‘






"HOLE # 1-26

T.D. Sh!
FEET

2=l .
L-6

68
--,8-10
~10-12.

12-1Y

116

16-18

, 18-20

.. 20-22 .-
oo 2z=2ly

Co2h-26
t. 0 86-28 .

28-30

v 30=32

32=3L
34~36
36-38
38-L0

h0=l2

2=l
CWh-L6 -
- L6-=l8
L8-50
50-52.

'52-5h T.D..

' sec, 18

LITHOLOGY |

Clay, med, grzy, some iron staining

Sanid, med. gray fine w/ some iron stained claJ
Clay, med. gray, some iron s’oaln:wr

Clay, ned. gray

:Clay, med. gray to blk, (blk, dust) coal?

Clay, #ed, gray w/ scre fine tan’ to gray sand
some iron staining .
Clay, med. gray brown to tan fine s and; littvle

-Clay, med, gray

Clay, med. rray, some bll, carb, pal‘t.LClCS e.nd
some fine light gray sand

As above .

Sandy clay, tan to gray, few blk, carb, particles
As above B

As above

Sand, ten to gray, fine s Ruch la.crn"o gray ¢ Lclj
As above - I

As zbove

As abcve

As above

Ag above

4s above

As above

As above _

Sand, tan to gray w/ some clay blue gray

Clay, med, gray (damm)

Clay, med, gray, sore lime dust

Clay, med. gray ‘





‘hz-Lh T..

Sec, 18

- LITHOLOGY . . .

Sand, Tine light gray and surface soil
Clay, light. gray, some fine tan sand

. Clay, light gray fine tan sand and iron cencretion
.chips

Clay, light gray fine tan sand : s
Sandy light buff clay, much iron staining
Sand, buff {ine little lthu gray clay

As above

Clay, light gray w/ some fine buff sand

As above

Clayy,. Xight gray

As above

As above

‘Clay, med. gray w/ some blk, carb, nerticles

Send, blue gray very fine u/ sore blue gray clay
As above
As above
As above

As above

As sbove
As. above
As above.





YOLE # M-28
T.D. LO?

Sec. . 18

LITHOLOGY

Clay, med. gray, some white lime dust

Clay, med. gray w/ sorme iron sta_ned clay

Clay as above -

f‘%y, ned, gray, dlk. carb, dust (coal) and
some dark gray to blk., clay : :

Clay, med. gray-w/ little iron staining

Clay, med, gray w/ some blk, cerb, particles

is above o .

Clay, med, gray w/ some ouff sand and a few blk,
carb, particles . ’
Clay, med, cray u/ some buff sand and some iron
stained clay : '

As above

LS above

Clay, blue gray w/ fine blue gray to ~raJ sand
As above

I&‘u ab Ove
- Clay, blue gray, u/ sone bln. caro. partlcles
As above
Clay, light gray, caco dust
As above

Clay, med. gray

—





CORE #.

Core 1

" Core é'“

Core 3
Core L

Core 5

Core 6

Core 7

Core 8

~ Core 9

Core 10

Core 11

Core 12

Core 13

" HOLZ # rs-29-c
T.D. 52t .. -

FEET
2-h

et

6-8"
8-10.

10-21% -

no rec,

21%-22%
no : Irec,

22%=2l3
rec, 8" :

Lik-25%

rec, 6"

'25%-2835 :

no rec,

28L-313
rec, 9"’

315-3h

rec, 30" .-

3437 .

©..no rec,

37113
rec, 36"

1131k

rec, 30"

o Sl

- rec, 2y

h?%—ha% »

rec,. 12"“

. 48L-S2L T

- rec. l "

" Sand, buff ed, gr*lned w/ a lILtle med c':z'at;)r_‘,“_ -

.Clay, med gray

: Sand, gray flre, some blk, carb,- partlcles ;fs‘Q'i

‘ gray sand

- Sec, 18

: .“‘?‘-?' LII'HOLOGV I

clay iron stalned
Clay, med; gray v/ flne gray sard and some

~ iron staining - -

As above .

:‘Sand, buff f*ne w/ some med. gray clay diron °ta1ned |

“Scnd buff, flne, oo»tcm 2 ;eet conualned sone
blk, ¢carb. partlcles :

rSana, bu;; flne, w/ llutJe mcd to llght gray 7,‘.!

clay - ) ' s _
Clay, med, gray w/ few blk. carb, partches'_ o

“iron stalnlng on fractures, waxy

'r.v’

4,.?

. Clay ‘/

‘Sandy, med. gray. Claj, llttle iron stalnlng

few blk,. carb Dartlcles

Sand, f:Lne tan few olk. caro, partlcles 3 _top 21"
Bottom 9" sand, ‘blue gray fine, few blk, CQrb 'f
partlcles w/ little iron stalnhng on. fractures o

Top. 2! clay, med gray w/ some. fine Gray sand .
Bottom 1! sandy, clay, med,. gray. w/ some ?¢ne L

Clay, blue gray“

- .
I

S

- Clay; blue &r ay grad_ng and . alternatlng w/ fine c
gray to blue gray sand ﬁ, T .

i

.- AS above_»w/.i‘ew:blk° carb;'ﬁarticles'

As above ' i . .0 s T






T

HOLE # M-30 .

T.D,. 20"

10-12
2.1
| 1-16

'-:16;15‘

18-20 T

"AS, above

R 'S_ec.418

LI”‘HOLOGY

Clay, med.. c‘ra_,

Clay, med, gray; bome buf sand and ,iron .
stalned clay ‘ : S

Sa,nd, buff‘ med. grained, few cohcration

chips and iron.stained clc,y (water)

Clay, ned gray w/ buff sand and some 11cht
Agrav clav :

\;18’/, med gray (much water)
Clay, med.- grw’sff?.

As above o — : .

As above
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| HOLE # Mel-C . RADIOMETRIC 10G .-

FEET " _READING MR/HR .

25-25% L057 - )
252226 -065 ’ ; ’
v 26- .038

E P | . OFFIGIAL FILE Gopy ]
R P | LT

L RECEWEDAUG % 1957 |
OATE | TNITIALS | GOBE |






JIOLE ;# Me2 . o | RADIOMETNIC 06

. pEET . READING m
n-1E . ,0%8
e
he-l2% . . ,065
L23-43 © 079
;;3-113»% - ..079
L3z=b . .093
L 038
- ll-lis .~ J051
bs-bsz . .02k






HOLE # M-13
FELT

) 1
L75-h8

- 19483

4839

L49%-50

50-50%

..50%._[‘1 :

<h9-h9%;

RADIOMETRIC TOG

 RSADTHG MR/IR

W02l

W02l
051
065
.051
038

.02l
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SR . rmET D&lADBG z'é/m{ o A L g
| e w0 R
T S

S esee0y w21 e

20321 079 . .o e AN
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RADIOMETRIC 10G
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- . . - e

FEET - . READING HR/MR
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133 Ry

BRI S

"15-15% .18

153-16 | T 418

16817 079
17-7F L0581

17318 ,038
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HOLE. # 11-18-€ | mpioEmIc 6

FEAT {1  | READING MR/SR
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'_-.04385 .

(051
';'093"
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.27

079
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. HOLE jf D-20-C -
o mon | READING MR/IR
o ) S , B
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/ BURMAC EXPLORATION CORPORATION

P.0. BOX o T
WILLISTON \@IORTH DAKOTA _ o | -
Fallon County, _Montana -
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Subject acreage shaded in blue

BURMAC EXPLORATION CORP.
P.0. BOX 836 .
WILLISTON, N.D.

®

|
|
Burmac Leases outlined in red . ' Form 104—(Four on Township)
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Docket

® o .

p(/ ‘ Project Summary Report ‘ ‘ | -
Michael Ching ; | Date: August 28, 1957

"/ Docket No. DMEA-4107 (Uranium)
Contract No. Idm-E965

v

Operator - Burmac Exploration Corporation, a North Dakota corporation
P. 0. Box 836 - :
Williston, ‘North Dakota

Property - All of secs. 17 and 18, T. 10 N., R. 61 E., M.P.M.&B.,
: Fallon County, Montana. . Applicant 1s the Lessee.

Operator's Property Rights - Lessee. Performance Bond dated
July 1o, 1956, furnished in lieu of Consent to Lien
by owners George P. a&nd 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 - SWi of sec. 17 - 4 core and 22 non-core holes
aggregating approximately 1,440 feet on 400-ft. grid.

S of sec. 18 - 6 core and 2% non-core holes
aggregating approximately 2,100 feet with staggered
rows and holes 660 feet apart.

Stage II - SW# of sec. 17 - 36 non-core holes aggregating
| approximately 1,980 feet aas 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 sed. 18 - 20 non-core holes aggregating not
more than 1,400 feet as 100-ft. (min.) offsets.

‘ .
1 Estimated Costs:
‘ :

10,360 ft. non-core drilling @ $1/ft. " $10,360.00

640 ft. core drilling @ $2.60/ft. 1,664.00

11,000 ft. @ $0.24/ft. incidental allowance 2,640.00

200 chemical sample analyses @ $4.25/each 850.00
- Estimated Total Cost of the Project (rounded) .... $15,512.00
) Government Participation @ 75% ...........cevve... $11,634.00





/

Amendments - None |

WOrkACompleted'

Stage I only -
658 £t. (10 holes) core drilling e

$2.60/ft. $1,710.80
2,423 ft. (46 holes) non-core drilling :
@ $0.8036/ft. - 1,947.11
3,081 ft. @ $0. eu/ft incidental - |
allowance ~T39.44
8 chemical sample analyses @
$4 .25/sample . 34.00

Total Cost Of Project ..eeeeeeeecscccns
Government Participation @ 75% ........

| Final Reports Received:

Operator - dated Sept. 28 1956 received Nov. 1,

24,431.35
3,323.51

1956 .

Fileld Team - dated June, 1957-- received Aug. 7, 1957

3. Auditor's Report of Review - dated Feb. 26, 1957

" Total Cost as billed by Operator ......... $4,468.72

Exceptions o..ocoooo.ooacoc‘ooooooooooooooo 3703
Total Accepted COSE vveeveeveeeocanossncas 2ETH§TT§§
.51

Government Participation @ T5% veeeveeoes. $3,323
y, Certification of. Discovery - None

5. Resultsvand Comments :

-The potentlal ore-bearing unit on the subject property
is in a sandstone-lignite zone of the Fort Union

formation of Paleocene age.

10 core and 46 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 U30g8. Because the
drilling failed to penetrate materidl 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

1s 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.






-3-

Structural control of ore zones on the property is ,
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 mudstone
surface. _ o :

Drilling prior to the subject project indicated the
presence of three minerallzed 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
depodts 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






\Q;I( ANALYSTS SHEET - DMEA 'Pnoma /K] Actual Cost

Cértified - _ Analyols as of . /4146] 27 /7\37 : C7 Agreed Unit Cpstb‘
o ~ Incl, Voucher for )"}V,qw 57“/‘756' : : 410
B;mmac Exploration COrporation . Docket No, DMEA-f,‘ 107
MGntana - Commodlty Uranium Idm-E No, 965
" T RUTHORIZED "~ COMPLITED _ o
/ - OPERATION = [ Umits Tost ~Units Cost NET COST
[ t:mg & Crosscutting
Lising
hafts
inzes | |
' | R 10 6 B68.72
rilling N, » | Gwo | 181760 656 [,868.72| 1,8668.7
peotfy) Mo -Core JU, 36 0 '2 8‘-/& 4o 2,423 | 0 528,63 2.528.63

Kiface Excavation |

derground Excavation ‘

ds and Trails

\r_ating Equipment Purchased

face Rehabilitation & Repairs

rground Rehab:ilit‘ation |

Building s Improvements, etc,

(Speclfy) C’HW’V’ 4""//‘/5(’ - gso. 00 . 34, 00'1_ 34,00
-, Totals ﬂ/5 5/;2 oo | ”w >/, 3b|A}L/3/ 35’
. (({o.mm(/cf’c/) o '

Prepared by W %u%g :

71626






OFFICIAL FILE COPY ‘

Date Surname Code

1%y ﬂU&L-ar 20
%G? -&é&;(J 20

-2
77

~ SEP 3 1957 Z ;
‘Jp, Dole D. Dallas, Presidegt A /
Burmae Lxploration Corporation :
Post Office Box 82 941 P |ajo
Wiliiston, North Dakota . ‘ 200

Re: Docket Mo, DMEA-430T (6ran1um)
‘ Contract No. Iam-EY05
Cox leage
‘ , . Pallon County, Montena

Dear ilr. Dallas:

| Reference 18 made to your complcted exploration
contract with the Government,

Yo sincerely regret that the work performed did
not result in a certification of discovery or development
under the provisions of the contract, In the absence of
such certification, the Government retailns no claim or

“lien against the property’ snbjeet to the contract or any
future production therefrom, We, therefore, are closing
our hooks &nd racords on this project, Your attentlon,
however, 18 called to the provisilons of the contract
which require the operator to keep and preserve certain
recor&& for the period indie&teﬁ.

Your interest in the DMEA exploration program
and participation therein are fuily appreciated.

’\ ' Siﬁ@erels yours,

.. ©G. O. Mittéendorft ( _;”{ 3,»‘7)(’/\\' :
\\ . )"‘ '

Administrator

COpy tor Royal Indemnity Company

MChing/izm 8-28-57 /

ce to: Mr. Ching

- Admr.'s Reading Fille
Contract Adm. & Audit Div.
DMEA FT Reg. I (2)

8623





AR | . ) . OFFICIAL FILE COPY
IMEA Form 7 : . .

Date Surname Code

‘(1'2-‘52'5) | s %N v

%y jfZZL”V 709|

sep 3 1981

‘Mr. Gerald A. Stenehjem, Attorney-in-Fact
Royal Indemnity Company
Willistoern, North Dakota

'Ré: Docket No, DMEA-4107 (Uranium)
 Contract No, Idm-E965
;' Burmac Bxploration Compény
. Qox Lease . ,
Pallon County, Montana

Dear le‘. Stenehjem o

‘Enclosed 18 a copy of a self-explanatory letter )

of today to the Operator under the above-cited contract.

e " Jhe property as set forth in the contract is
"‘covered by your Performance Bond, dated July 18, 1956,

‘ynder the captioned name and contract number. = .
o xﬂ'thé ébsénceféf“certifica%ion,*the_Governmént
"vetains no claim against the bonding company that assumed ‘

‘the responsibility for performance under the contract,
ﬂ S '  gincerely yours,
31 o T (ioxunumqwt;(?£@5),,.g.___
: : : _Administrator ’

' Enclosure

I d S e PR . o

' MChing/izm 8-28-57

D cec to:  Mr. Ching o
Admr.'s Reading File
Contract Adm. & Audit Div.
DMEA FT Reg. I.(2)

8623
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. . 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 Exploration Administration
From: T. H. Kiilsgaé.rd, U. S. Geological Survey

Subject: Review of Field Team Final Report, Burmac Exp. Co., Fallon
Co., Montana, DMEA Docket 4107 (Uranium).

Field examiners report that exploration 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-15, 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 U308 or better to be com-
mercial, thus they note that no significant discovery has been made.

I concur with the Field Team and recommend that no Certifi-
cation of Discovery be issued to this contract.

ALy R

T. H. Kiilsgaard






“ UNITED STATES
BUREAU OF MINES
Hashington 25, D. Co

X

. DEPARTMENT OF THE TNFERIOR

Date _August 13, 1957

/\{ ' IMEA Docket No. 4107
G DMEA Comtract No.
Commodity Uranium
‘ Fawe of epplicent Burmac Exploration Corp.
/ ' Neme of properbty Cox Lease
Location of property Fallon County, Montana
T Estimated cost of project $15,512.00
Tos Ernest William Ellis, DMEA Member
Uranium Commodity Committee
: Froms James Paone, Bureau of Mines Member %@
R Uranium Connnodlty Committee

Subject: Review of __ Final Report

5. .Lnformatﬂ,@n avajll&ble on past pmductiom

T. Expledin items marke_& ye"s ‘gboves

8. Factors needing special consideration:

d. Geology [/ h.

1
‘ 3. Prior reports ob this prope‘ﬂ;y kpovn t0 reviewer:
L

(Applicationp Ficld Team Rep@ft s @ebeo )

. Date of subject documentsJune 1957 - 2. Daté received by reviever: 8/13/57

s [T ¥ [T

o Prior reports on ne@rby properti@za knovn to réviewers Yes / J o D :

6. Other pertinent factors kriown ‘to reviewer: Yes [ 7 ¥o [T

a. Locstion [/ /' e. Proposed explomti@m method /) -
b. Ownership /7 £. Alternste éxploration methed [ ]
¢. Evidence of mimerelization [ 7  g. Costs 7

9. Action advised:
a. Obtedn information from @pplilcamt L] e

" b. Refer to Field Team [_7 £
c. Dengal [ ] 8-
d. Agree with Field ?@m E . B

‘1. Comsult witkm' ay

[7

Disagree with Fiem Teamm [ [
Suggest altermate plan -
Request another cxaminotion [~ 7
Approval [ ]

0. Remarks: (Use back of page 4P nccessary)
Termination of exploration recommended.

A‘E@ ofﬁce o





TN ' IAL
UNITED STATES | OFr ot by SOFY

DEPARTMENT OF THE INTERWSRer
DEFENSE MINERALS EXPLORATION ADMIN N AUG ‘¢ 1957 |

So. 157 Howard Street ATE | INITIALS | GODE
Spokane 4, Washingtoni ¢4 0K

420
/4 7&9 fo_
July 31, 1957 9~ 730

Mr. George C. Selfridge, Chairman ‘ 2ha a2 240
Operating Committee, DMEA N /!% /00 |
i ——a 4

Department of the Interior

Washington 25, D. Ce. , [l Wi = ;
Re: Docket No. - 2Nl i

Burmac Exploration Corporation
Cox Lease

Fallon County, Montana
Contract No. Idm-E965

Dear Mr. Selfridge:

Enclosed are three copies of a Field Team final report
by John A. Bowsher, mining engineer, U. S. Bureau of Mines, and
D. C. Alvord, geologist, Us S. Geological Survey, 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 46 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
f Discovery or Development is not recommended. Unless evidence of
potenta.ally Targer and higher 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 . )
DIMEA OPERATING c‘c*vmm@"By Field Team, Region I

,*’-A E. We:.ssenborn, Exec. Officer

- (@&t@)
Enclosures
cec: USBM (2) _
USBM (AD) U. S. Bureau of Mines

Alvord

i (oo R el

AFC (Billings, Mont. )






DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS EXPLORATION ADMINISTRATION

FIELD TEAM, REGION I - OFFICIAL FILE COPY
Nerthwest Distriet DMEA

RECEIVEDAUG 7 1957
| DATE | INITIALS | CODE
(303
229

FINAL REPORT

Contract Idm-E965

by

SE——

John A, Bomher Denald G, Alvoxd
Mining Enzineer Geologlet

U. S, Bureen of Mines ' U, S. Geologleal Suxvey

'BURMAC EXPLORATION CORPORATION
Post Office Box 836
Williston, North Dakota

Declet Noos DMEA=I207
Commed ity s Uranium

Contract datos July 5, 1956
Completion dates August 25, 1956

Reviewed by ,‘
DMEA OPERATING COMMITTER

f—/2-57 .

(date), -

COX LEASE
Secs, 17 and 18, T, 10.N,, R. 61 B, M,P.M.
Fallon County, Montana

Spokane, Washingtom June 1957
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FINAL REPORT

BURMAC EXPLORATION CORPORATION
Cox Lease
Secg, 17 and 18, T, 10 No, R, 61 E, M.P.Ma
Fallon County, Montana

Contract Idm-E965| OFEICIAL EUE GQRW:
DMEA

RECEIVED AUG '7 1957
| DATE | INITIALS | CODLC

INTRODUCTION

This report describes an exploratiow priject—rfo
ab the Cex Leage, northeast of Baker, Fallfpa-Soundy —Mar

Defenge Minerals Exploration Administratiop Projeft Contrach Wo.
I@lm=E9659 y "

Surmary

The purpogs of the projest was to search for and test the
thickmess and lateral contimuity of uranium deposits kmeym, by pre=
contract drilling, %o exist in a sandstons<lignite mome of tho
Fort Unien formabilon,

Ten core holes and L6 noncore holes were completed ©o
depthe ranging from 20 te 150 feet and totaling 658 feet of core
holes and 1,553 feet of momcore holes, Of these holes L penetrated
aoneg 1 foot or morse thick, conbtaiming 0,10 pereent eU30g or more,
S penstrated weakly minsralized mones, and 50 were barren.

No calsulable reserves were develeped,

Recommendabion

Results of the projesct were disappéin%imo No minable
ore doposits were found, and Certificadion of Discovery or Deovelep-
ment 1o not recommended,






No further expleration on the property nor in the vielnity
of the Ollie prospect is werranted unless evidence for potentially
larger and higher grade sonss in another tergst area ig presented.

LOCATION AND ACCESSIBILITY

The ground included im the contract consiste of secg. 17
and 18, T. 10 ¥,, R, 61 E, M.P.M., a portion of the Cox Lease, Ollie
Progpect, Fallon County, Montama (pl. 1). It lies between the almost
degerted towns of Ollie and Carlyle, Montama., It 19 reedily acces-
gible over well-graded gtate and county roads southward abeut 25
miles from either Wilbausw, Montana, o Beach, North Daketa,
northvard dooud 25 miles from either Baker, Memtana, or Marmarth,
Newth Dakota, From Beach, North Dakota, a spur line of the Nerthern
Pacific Reilroad passss through the property %e Ollie, Montana, on
the gouthern edge of the O0llie Progpest. The roads are epen yeare
round, exeept for g month or so during the spring theaw vhen mud
makes the roads impaseable.

PROPERTY

. The Cox Leage consists of secs., 17 and 18 and SE} gec. 7
and SW4 ses, 8, To 10 No, R, 61 E,, of which ¢he conbtract included
9688, 17 and 18, The Burmac Exploration Cerporation holds the
third lease on the property by assignment as followss

- 1, GOeerge P, Cox and Ruth B, Cox of 61h Burlingtom
Aveave, Blllinge, Montena, cwmers in fee gimple, .

2, Jos Crisafulli, Sr,, Joe Crisafulli, Jr., Frank Crisa-
£ulll, and Angelo Crisafulli, a partnership of Glendive, Montana,
and Arthur M. Sckmitz of Wilbaust, Montana, lessees of the mineral
rights as of September 29, 1955, the terms of which contime 2
yoars {rom the preceding date and so long thersafter as any. operac
tlons shall be eondueted.

3. James G. Key of Williston, North Dakota, lessce of
the mineral rights ag acsquired by the Crisafulli-Schmitsc partner-
ghip and as of Osbober 12, 1955,

b “.’Burmac Erploration Corporatien of Willistom, North
Dakota, lessee of the minsral rights as acquired by James G, Koy
and as of Ostober 15, 1955,

The property is in an avea of gently rolling wheat and
grazing land that has an average altitude of 3,200 feet, Smell
ridges and hillocks rise above the gensral area frem 50 %o 100
feet or more, with elopes that are gensrally moderate amd cubrounded.






From 1 to 3 fest of alkaline-saline, brownish-gray, fine
gendy loam covers mogt of the arsa, Outcrops of bedrock are
reatricted to small arsas on the steeper slopes of ridges and washes
and along road cuts.

There are no gurface facilities on the property other tham
the Northern Pacific spur line, the ccunty roesd, and a few field
and Gruck ¢raile. Before the contract, developmont on secs. 17 and
18 consisted of 43 ghallew test holes of which 12 penetrated ore=
grade material as defined in this report (table 1 and pl. 1), There
has been noe prcduchtion f£rom the property.






Table l.-=0re grade and minerslized drill holes cempleted by Burmae Bploration
' ~ Corperation im 9868, L7 and 18, Cax Lgase, prier ©o

Contract NO, = Y
Total Depth %o ore. &/
Hole depth top of ore thickness @0303 2,/
Area No, - (faet) (Leat) (foat) (pertent) Remarks:
Seg. 1T 5 7:5 0.k ' 1.2 0.19 ‘
2 1.0 - 9.0 ? o= 0,157 €030 mascimum ab.
) ' botttem

26 8.5 6,0 1.7 0,18

28 6.3 3.5 0,2 0.16

29 k.0 . 2,7 1.0 0.16

3@ 2@00 1103 109 062

32 27.0 19.8 1.2 0,15

b5 1.0 32.4 2oL 0,19

56 50,0 34,0 1.3 0,15

7 50,0 37,0 2.7 0,22 Ore cut-off at 0,12% U0y
10 60,0 b6 1.k 012 Ors cut-off at 0,108 elU30g
12 60,0 5.6 1.8 0.1l Ore cut-off at 0,128 @U%Og
ll? TOOQ 6)508‘ 006 0016 .

See, 18 126 L@go@ 23@0 203-5 @@20“ ‘

266 35,0 12,5 1.5 0,18

1/ Compiled frrem tables 2 amd 3 of Burmae's report of expleoratery work, atiachment 6 of applicatica.

2/ Ore thickness is calculated from radioczctivity logs. Unless otherwise noted, thicknsss is that
indicated in logs with equivalemt U30g comtent of 0.15 percent or greater.

3/ U30g in this teble is Burmac’s elU30g of table 3 im atbachmsnt 6 of applisatiom.






GEOLOGY

The general goology of the arsa in the vieinity of the
0llie prospect is reported in the follecwings

‘1, Dcbbin, G, B, and Erdman, C. B., 1955, Structure cem-
tour map of the Montama Plains: U. S. Geol., Survey 01l and Gag
Invegtigationo Map OM 178A.

2. Perry, E. S., 1953, 0il am:d gas in Montanas State of
Montans Bureau of Mines and Geology Memoir No, 35,

: 3. Perry, E., S., 1935, Geology and ground-walter resources
of southeastern Montanas State of Montana Bureau of Mines and
Geclogy Memoir Wo. 1l

The prqgézew contains vwraniuwn-bearing caxbonaceous trash

. and lignitic gones in sandstones of the Fert Uniom formetion. Recend

treatmente of the geology and origin of similar cscurrences are %o
be found in the fellewings

1.  Densen, N. Mo, and G411, J, R., 1956, Uranium-boaring
lignite and its relatien to volcanic tuifs im easteran Montans and
gl@fth and South Dekota: U, S, Geel., Survey Prof. Paper 300, po l3-

8. : ‘

2, Wne, J. D., 1956, Uranium-beering cesl in the United
States: U, S. Geol, Survey Prof, Paper 300, p. LOS-lll,

An unpublished report on the geology of the Burmac prop-
erty by L, Y. Marks and D, L, Curry of the U, S, Atomic Encrgy
Cemmlgedon, is availeble in the f£iles, :

The area of drilling on the Cax Lease is undérlain by
sediments of the Fort Unien formation of Palescens age. Drilling
has revealed lonseg of friable medium- ¢o fine-grained buff sandstone
up o 80 feet thick that locally grade to light-gray and tan sande-
gtones (pl. 3). The sandstone lenses, inveriably underlain and
overlain by gray siltstone or mudstons, are of undstermined Llength
and width, but their edges, where encountered, arc marked by
falrly sbrupt imtertonguing and intergrading of sandstone with the
surrcunding mudstone, Carbonaceous gilt and trash sones and lige-
nite mones are present throughout the seguence but appsar to be mors
common in the lower portions of the sandstons and in the underlying
mdgtons. = Surface expogures reveal that scour-and-fill structures
are ebundant and that sluwmp features such as the somvolution and
breaking up of clay lenges within the sandstone are common. Appar-
ently, the sediments drilled are & portien of a mudstene-gilistons
flood deposit laced with stream channel deposite of sandstone intare
bedded with thin lenses and beds of mudetone and carbonacecus trasgh.
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‘ From regional maps it 1s esbtimabted thet ebout 300 feet of
bede of the Fort Union formation underly the property, belcw which
the Hell Creok member of the Lance formation of Upper Cretacecus

2ge io inferred., The lithologic nature of the Fort Union Lermatien
below the general depth of the contract drilling is nob spesifically
lmevmy dmdications are, however, that for gome depth at least, the
beds consigd deminantly of gray mudstens and predably other deposits
of buff= ¢o tan-coleored sandstones contalning carbonacecus trash
gones eimilar to those encountered in the zome of drilling. thother
er nob these aleo contein uranium ccourrenses ig gtrictly a matber
ef seajesturs, .

The property is lecated about 12 miles east of the adle

of the Cedar Creck anticline and the Lormations of the ares gensrally

dip frem that gtructure gently to the northeasts hewesver, due ©o

the lemnticular nature of the sandstones and the difficwlty of finde

ing beds im the more consistent mdstone depesite, a moaninglul ‘
. gtrils and dip for the beds underlying the property has not beem

detormined, A structure conteur map of the mudstone contact beneath

tho sandstone indicates an uneven but gensrally cactward dip of the

surface (plo 2).

The wranium depesits ezsur in earbonacecus *’@méh 20008 ab
or near the bottem of the buff-colorcd sandetone lenses and gom-

erelly in the viefmity of the etructural leys of the mudetone guwre
face (ple. 2 and 3 and Appendix I)., %ho earbonaceeve maberial,
ccourg both digscminated fragments and .layers e lensges of mato=
rigl, generally chercosl-1ike but lessily lignitis, within both the
sandetones and the wderlying mdstono, The uwranium coours &g ime
complevely ldentifiecd disseminated particles im both the carbonacesus
material and the currownding sandstones and 1e concentrated almect
entirely within the vandetone-sarbeonaceous zone, although emall
ameunts may also cscur immediately below this some im the underlying
. carbonaceons mudstone, Accerding ¢o D, F. Towse, vise-president
and expleration manager of the company, a positive identification
of mebatyuyormunite has been mede from one sample of gandgtonse re,
but on the bagle of work done on related deposits im other areas,
1% 49 improbeblo that the bulk of the ureniwn in tho ere cscurs ag
metatyuyomvnite (Demson and Gill, 1956, p. L16). '

The deposits ars irregular tebuler-ghaped masses that lie
mere or logs parellel %o the underlying mudstons surfaco., Besavse
nono of the deposits in the area have besn mined and beceause nens
are cempletely blecked eut by sloge-gpased drilling, very little is
knotm regarding the detailg of thoilr dimsnsions, Tne informebien
avalleble, howeover, indicates that deposite ef cre grade amd thicke
nees om the Cex Leage rangs from a Lew tems of tons %o sbout 2,000
tons of material avereging about 0,16 percent olij0g. The average
vortical thiclnese of such depeaits 18 abeut 1,7 Loots thedr howie
sontal contimuity mey be meh ag 200 feet or ovem more (holes 75
and D=15), and their areal citent probably ranzes from a £o hundred
er 20 %o more thanm 20,000 square feet.
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Tho deposits are probebly epigenetic in origin, Uraniwme
bearing ground waters percolating through the buff-cclored sandstone
lenges depesited the uranium jush above structurel lewe in the under-
lying mudstone surfaces particwlarly im the vicinity of carbonacecus
trash Goned.

: The weanium in the grouwnd waters was probably leachsd frem
the tufacecus White River formation of Oligesens age which owerleps
the Tongue River Lormabion ab losalities to ¢the east of the Ollie
prespest (Denson and G111, 1956, p. W3<118).

THE PROJECT

The Cax Lease is situated en the northwestern edgs of the
ecastern Mondana-weetern Dakotas Oreat Plains reglon of wraniums
bearing lignite doposite and is underlain by beds of the Fert Unlom
Pormation ¥nown to contein premiging uraniferoug-lignite deposits
at several losalities, Prlor %o the contract 27 heles cut of a
Potal of 160 drilled on and in the immediate vielnity of the Cemx
Loase hed penotrabted uranivm-boaring sandstone-lignite zenes eebi-
mated ¢o average 1.8 foet thick and ¢o eentain 0,13 percent cUz0g.
As most of ¢the drilling had been wide-gpeced and the gise abit
of the ore gonspg¥Wers largely uwnkncwn, a program of closer-gpaced
drilling wao resommended o test the lateral contimulty of the
dopoaito in the castern pertion of the Gox Lease and to ssarch fer
now cseurrencaes im the western portien of the Loase whish, ab thab
time, appeared premiging on the basis of an inferred strusctural 1w,

The pregram exiginally propesed imcluded threo stages ef

Fetary arilling totaling 6LO fost of corc holes amd 10,360 fost of

nenccre heles, Stage I included four eore holes and 22 NONCARA
holes, aggregating l,Ll0 feet, te be drilled in the ¥4 of scs, 17
andl 9ix eore heles and 2k nemsore holes, azgregating approximabely
2,100 feet, to be drilled in the S of ses. 18 (pl. 1). Tho drille
ing in tho SW4 of ses., L7 was designsd to complete a grid with
helos cpaced on 400=fookb cenmters and at the sams time offeet eere
tain mineralised holeg previcuely drilled by the Operatar, The
drilling in the 5% of sec. 18 was designed te aobtablish & grid of
holeg om about 660-foot cemters both to sgtablish geelozic comtrel
and to gearch for deposgilts inm an arca inferred o bs wnderlaim with
faverable bede and to conbain a strusturel lew.

Stege IT imcluded 36 momcere holes im tho S of ses, 17,
aggregating 1,980 feet, as 200-foot offsets te previevely drillcd
heloe that shewed egignificant mineralisction., Stage II alee insluded
30 nomsere holes in the S§ of mes, 18, agarogabing 2,100 foob ap
330-foot offsets be Stage I holos that showed minerelisatien oF
Lavereble sandstons-lignite zenss,






Stage 111 included not mors than 36 moncore holes in the
Si% of ses, 17, agsregeting not more then 1,980 feet, as offects
from 50 %o 100 feot from previcusly drilled holes showing signifie
cant mineralizaticn, and not more tham 20 nomcore holes in the S%
of ©s6, 18, aggregabing not mors than 1,400 feet, as 100-Ffoob oF
greater offgets to the previeously drilled holes gheving significant
mnergligation,

Work under Stegs I of the contract was started Augush 1,
1956, and was completed August 25, 1956, The specifications of
the contract were Lollowed without significant medificatiom, The
regulte of this work were not congldered sufficlently encouraging
to Justify StagesII and IIL, (See Field Team letter %o the Operabor
dated Ootober 2L, 1956, and Operator'e marrative reperd on Stage I
trangmitted Yo the Spokane office on Septemder 28, 1956.)

A1l the holes, core and momsers, were Lf-imch dismeter,
In the cored holes a Mayhew 3.5 core barrel was used vhich gave &
2%-ineh diameter eore whem roecovery was posgible, There was neo
core recovery of the uncongelidated sand lying sbove the elay, ALL
cere regcovered by conventional cering metheds ecams from the clay
belew the uncongelidated sand, Coring the elay was slew sinse onmly
8 3= %o h=-foot run was made to allow removing of the cors withoub
dismantling the core barrel., This was accomplished by pounding em
top of the core with a 2-ineh capped lsad pipe. '

A plug core methed was uged to recover core frem the radio-
active intervals (determined by eable and probe) of previcusly drilled
holes, A secend hole at an intorval of abeut 1-3 feed from the Lirst
hele was driven with alr and finger bit to the Gop of the radiesctive
gection of the adjoiming hole, The oubtside of the core barrel was
removed and thon rum in to the tep of the radicactive sestion and
thence with ¢he pressurs of the hydrauvlic pull down the core berrel
was pughed into the sand and clay and through the radiczctive section.

An evbempt to use a Duslone dust eollestor to gather cute
tings from the nemscere holes proved unsatisfastory because of the
meisture in the samd which resulted im balling of the elay. 4® a
subgtitute a 1-fool joint of B-insh dlemster easing with & l-inch
shielded hole was used %o carry the cuttings away from the top of
the hole., Semples every 2 feet of depth wore celleccted at the end
of the l-ineh shielded hole, This methed preved satisfastery simse
o large velums of materiel was gathered from each 2-foot intervel,

All holes were sampled radiemetrically by seble and probe,
suttings were checked with a sointillater, and ell minsrolized samd
rovoversd was ch@mi@ally analysed, :

Mineralized rock was penotrated by six of the 36 holes
drilled wnder the contract (table 2), 0f these gix heles, eng (D<15)





DriIl hole uowm~ mmwaw

N

Hmwem nq(sowm ;Hmpm ard mireralized @w-;

‘holes ooavhm&m@ by. Burmac. Exploration oowwowmnuoa

? " in

secs. 17 ¢

2nd, wa Cox Leas 52, under Cofitract yo. M@Huqomm,

f

<

-

L
Rodioactivity in_ aowm / .

6)

N
!

L

Lad

muddsﬁ<ww . _ T gZerple
(££.) ,gw\sa _ Yoe
- : Ca M1k 318-2
13.5-1%,0 .moA S -
) ua.f oOﬂ.aquF + m - \O o -
- .- M5=2:1ka05
0,0- 9.5 ° ST as
36.0-36.5 .65 D15:36-38
a.wmmmgwq@o ‘ 1.38 D15:36-38a
37.0-37.5 1,58 -~
37.5-38.0 L5 -~
38.0-38.5 1.26  D15:38-L0

38.5-39.0 .57 . -

LW

39.5-40,0 N A
== -- D15-2:33-:
T . Di5-2:38-%
) © Di5-2:33-
3.0-33.5 5T - .-
3.5-3k.0 67 -
4,0-3k.5 .85 --
30.5-32.0 LT ==
32.0-31.5 .55 -
31.5-02:0 L uG --
32.5-33.0 23] -=
11.5-12.0 " 52 --
12.C-12.5 1.0 -
12.5-13.0 .51 -

wl“

Hasmaww mmcwdmwmnm to the radiosct

@wpme@ 1. m feet fmmd of origiral hole for
Eﬁmo»ngd, : .

Grade of

Serple interval U308
, T
(ft.) %
18-20 0. 0L
1hel5 .01

m\anwmem

LALm Wm‘m
- 3/36-38. 0

7 ¢f praobe n nﬁoc_@ m<owmoabm oaOm w:ﬁ;om cwom» 0.7 gm\ i is m@c;<mwm:ﬁ to gm&nwgmw mdowmmp:m

+11

-0D

.0l

.,3omwraswwm% clay,

Lithology of serples

- Buff sapd; some gray cley with much

black carbonaceous moterial.

Rmm,sasmwmwsa@ dzmh md@ amwu.uaaﬁm%
" sand. 3 .

Mediwn-gray clay with some duff:
sand, T

Mzdiur-gray clay with fin omwmk.
and ooﬁn Gﬁﬁw sand.
Medium~-gray clay with scme buff
sand. S

uff and smahgaomwv% sand with ruchn
csw% clay. o : )

Buff and medium-gray ssend with some
redium-gray clay., ’ S

Mot assayed.

Yot assayed.

e
.

. Kot assayed,

© Mot assayed.

" Sample interval gques-
: tiopaible due tc caving.

mmqum interval quese A
tionablz  due to cavi au.

zOﬁmmmmmzm&.
" o.des
.80,

Yot asseyed.

dos

Hot @ssayesd. ..
dc. | e L
doe

Dlug core mmawwwumm radioactivity lozs cf ﬁwmmm‘owm wm vere 50+ mrUJLﬁd 2d d< odmﬂm&ow






ig in material designated as ore in this report (material L feot or
more thick containing 0,10 percent o moere Uz0g based on chemlcal
assay end/or gemme ray data). Hole D=15 ig 200 fest morth of ere
hole 75 drilled by the Operator prior to the contract, bubt asg these
holes ere isolated from any other ore holes, mo reserve blesk is
cengidersd developed (pl. 1), Holes D=19, D=25, and D@6 are im
mineralizned greund and indicate a'deog legh shaped zone of mimer—
alised ground extending morth west Lrom ore hole 75 to ore holes
5, @, 29, 30, and 32, a linear distance ef about 2,100 fest, This
pone ef mineralimed ground, losated weughly at the structurally
lovvest pertion of the preperty (ple. 2 and 3), containg omly one
regerve unit, that drilled by holes 5, 26, 29, 30, and 32, The
regerve developed by these holes is caloulated to cccur ag twe
longes, one contal LOO tong of materdal averaging 0,18 pereemb
cU30g and the ether 750 tons of the cams grede (Examination Reperd,
A¥ord, 1956). |

Holog M-15 and M-18C penectrated monss of weakly mimerale
ized ground in the SE% of @es. 18, These cocurrenses, hovever,
are igsclated from other mineralized grouns and ccour where ¢hs
favorsble buff-golored sandstone is very thin.

Alﬁhomgh 0,10 percent eU40g io defined as ore im thig

report, in practice only material averaging clightly better than

0,20 percent wé‘{% is mined in most commercial ventures. Becavse
the drilling faliled to pemetrate material egual %o or better than

0,20 percent 6U,0p, nmo commereial ore ean be said ©
found by DMEA d242ling. ® een bo 8214 Bo have been

10
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Summary of Factual Data

Stege 1 o :
Authorized Cempleted Cosb
Actual Gogts |
Rotary noncers drilling
@ &.,00/2%. 25900 £t 2,23 £%. 81,947,212
Rotary eore drilling . ‘
@ 82,60/, 640 %, 658 £%. 1,710.80
Fixed Unit Cogts
Incidental allowanse fer :
all deilling @ £0.2L/fb. 3,540 f£&. 3,081 £%, 739l
Chemical analysis _
@ 8,25/sample 50 samples 8 samples 3,00
Total cosb 8h, 131,35
Total amount of comtract $15,512,00 i
Governmeont's shere at 75 percent 11,634,00 ‘ 3
Total amount expended b, 831,35
Covernment’s participation 3,323.51
Total amount unexpended 11,080,65
Government's chare unexpended © 8,310.49

Drilling Cogt Calculatiens

Coring Nensoring
93,75 hro, © §17,90/hr, = $1,678,12 100,25 hrs, ® H17,90/hw, e 31,7948
1 cere head bid 8 L2,50 1k hwg, (travel) @ $12.50/hx, 8 175,00
’ T 1 fishtedd bib g 15,00
Tobel . 81,720,62 -
£1,98k.48
Lege travel disallewanso 37.37
Total 1,947,131
658 Lost cored 2,123 feet drilled
1,720.62 = £2.615/%%, lgﬁ’?woll = £0,8036/2%.
]
Allewed by centrasct = $2.60/%%. AMleyed by contrast = $1,00/2%,
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Digcusrion of Conclusions

AM.theugh the projest falled te discover depesits of uranium
capable of cemmersial esploitatien, additienal infermation was obbained
conserning the gtructural cemtrol of the ore sonss. It now appears
certain that the uwranivm-bearing sandgbtone=carbenaceous trash zones
csourring oh the Burmac property are cssentially cenfined to the
lovermost portions of the buff<colored channcl gandetenss withim
structural lows im the urnderlying mdsbtense surface.

The emly systematic information available regarding the
cize, chapo, and grade of the dspesits is from dvrill holes, All fae-
borg soengidered, the deposite apparently ere Lfairly homegonecus im
grade and are in irregular grogely tabular-ghaped masses that lie
mere or loge parallel to the underlying mudstone surface., Esxperiensse
in other roglens with roughly tebular-chaped deposits of gesondary
vranium minerals in sandstone-mudetons envirenmsnte has shom thab
tho thicknees and grade of such deposits can be eabtimated with only
8 few vertical drill hole penetrations per deposid but that the
lateral dimensions of such ore bedies can only be determined with
felrly dense drill<hole patterns, With the exception of some Lairly
elege-spaced holes drilled prior to the comtract, the holes com=
pleted om the Ollie Prospect ere on 200-foot cemters or larger.

Nome of the cre-grade zonsg are completely blocked out, and. although
the contrast completed a grid on L00=foot cemters im the SW4 of sec.

17 and om 650=foot centers in the Si of sec, 18, there 1o insufficiecnt

date on hand to base a reasonsbly detailed dessripticn ef the plamew
cutlines of the uranlum cscurrences in the prespest crea. .

. The ere=grade zonss penetrated by drilling prier to the
contrast, which includes the Cox leage, averaged 1.8 foot thick and
contained 0.13 percent eUy0g (Alvord, 1956, p. 1, Bxam. Ropost, '
Dosket No, DMEA=UOT7); the cre=grade sones penetrated on She Cax Lease
by the DMEA drilling everaged 1.7 feot thick and 0,16 percent alU30g.
The lmewm ore-grade sones underlying ¢he Cex Lease apparsntly ectur
as eix secomingly diserete depogite of uvnknom lateral dimensiend.

The new data cbbtained by the contrast drilling, although inconslusive,
dess not eignificantly alter the picture awept to chow that three
of the ore-grade sones are camested by minsralized ground (pls. 1
and 3). A otudy of plates 1 and 3 indicates that cre-grade monse
having masdmun horizontal dimensions up t6 ab least 200 fest almost
cortainly wnderly the property and that one depesit (holes 45 and
126) may cxtend at leaut 300 fest im one direstion. In view of Ghe
lesattion of barren and mineralised holes in the LGO-foot cenber
drill-hole pattern completed by the cemiract, however, the prob-
- obility appesrs remote that any of the dsposits contain more them
gbg:ﬁ 2,000 ghart tons of material averaging 0,10 percent elz0g or
atber,

Enolesures
Diswﬂ.bu%i 8 ,
DMEA(B)” USES(SRO) Dockeot

USBM(5) ARC, Salt Lake Alwerd
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APPENDIX I
(In pocket)

Operator's lithologic lege of 10 rotary core holes and
6 robary noncore holes cempleted under Contract Mo, 1dm-E965,
(M=l = M=30, imcl,, and D=l < D=26, imsl.)

~
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APPENDIX 2 -
{In peskob)

Operator g radiometric logs of the 18 mest radicaetive
heles drilled wader Contract No, Idm=EJE5.
(Malg ‘=’23 '”139 “’1&}9 =‘159 2’189 ﬁ’@z‘() 929 chg GSD ‘”99 ‘7“159

5199 9209 leé) °2h3 °259 @26)
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MAR -4 195

Mr. Charles A, Turner
DIFA Luditor _

1201 North Division Street
Spekane 2, Washington

Re: Report of Review
Idn-E965, DIFA-4107
Burmac Explorstion Corp.

Deeyr Hr. Turmer:

Your revised Report of Review covering the referenced
project is acceptable and releese of ell coples is authorized
after changing the emount in resson (e) from £3,607.78 to

$3,657.91. ‘
This change hes been made on the three Washington
copies. ,
Sincerely yours,
‘ (ngned) J. L. Chamberg
Jzy L. Chenbers, Chief
Controet Adndnistretion
o and Audit Division -
EDTalbert/wb

March 4, 1957 .

Copy to: Docket ‘
Admr, Reading File
Mr. Chambers

8623





OFFICIAL FILE COPY

Date Surname Code
FEB 151957 | g e luz
Mr, Charles &, Turper ‘ / 221}

DMEA Auditor : =
1201 North Division Street
Spokene 2, Washington

Res Report of Review
Ian-E965, DMEA-4I07
Purnec Exploration Corporation

Dear Mr, Turner:

| The recently sutmitted coples of your Report of Review in
Heu of 2 finel sudit covering the referenced project are returned
herewith for further review and revision as may be necessery.

In the third persgreph your ressons {a} and (b) foi the re-
o view in lieu of an audit should be stated ag reasons (¢) and (@)
VWl 0 preceded by the following ressons:

*(a) the sdninistrstive cost to the Covermnent of an zudit
would be excessive in relation to the estinated smount
- of possible further disallowances thereunder; -
(b) ‘the i‘onthly Report was supported by Gocumentery proof
: of the coste incurred under the contrect's provisions
for contribution by the Goverrment on the basis of
ectual costs incurred;®

Both of these reasons, or variations thereof, ere required to be given
in any case vhere any portion of the costs clained are under s coniract
provision for contribution by the Governnent on the basis of actusl
costs ineurred (see page 70 of the endit memual).

The Schedule of Exceptions attached to the Report of Review
indicates sllocation of the moving expenses on a 50-50 besis to the
core and noncore drilling, Our files, however, contein & copy of a
memorandum signed by D. R. Maclaren under dste of August 21, 1956
(confirning & telephone conversation between Mr. MeCabe, the Operstor's
geologist, and Messras. Erickson, Bowsher end Maclaren, representing the
Field Tesn), in vhich the Operator "wes edvised to prorate the total
estimated cost of the move to sowmich-per-foot.? Under this agreament,
whieh appears equitsble, the moving charge of $175.00 would be allocated

8623





' om 8 21.4-78,6 peveent hests, resilting in your disslicvanos being
- reduced from $87.50 to $37.45. It 1s suggested that you discuss this
- matter with Mr. Welsasuborn Lefore revising the Repert of Review. -
;t(sfgned) “L,L.;Chamt;érs o
Jayl. ch-u‘bers, Chic! o
- Contypect Administretion
* and Audit Diviefon

EDPalbert/fub o o
_February 15, 1957 - .7 - :

©  ‘Admr. Reading File’ ";f759‘l7:
. Mr. Chambers - -

 Copy to: Docketi”
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UNITED STATES
DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS EXPLORATION ADMINISTRATION

VABRICTODOE000

1201 N. Division St.
Spokane 2, Washington
November 20, 1956

MEMORANDUM
Tos DMEA Field Team, Region I, Northwest District
Froms John A. Bowsher, Mining Engineer, Bureau of Mines .

Subject: Final interim report, Docket No. DMEA-4107 (uranium),
Burmac Exploration Corporation, Cox Lease, Fallon 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 Operatort's voucher and supporting invoices. There is
no reason to doubt the accuracy of the information therein.

Status of Completed Work

- o Authorized Completed Vouchered
Stage I - Actual Costs
Rotary non-core drilling : A
@ $1.00/ft. 2900 ft. 2423 ft. 2423 ft., $198L.44
Rotary core drilling 4
@ $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
Distributions

DMEA (4)~~ Turner
UsGs (2) Docket
USBM (AD) Bowsher John A. Bowsher





> - at M
K .
/\/‘7 ;T
. o i) g I

UNITED STATES PO \\
DEPARTMENT OF THE INTERIOR . N
DEFENSE MINERALS EXPLORATION ADMINISTRATIO,N: {;' . L

SEHR L. l‘_ ‘ DNV
So. 157 Howard Street A\ ’
Spokane L, Washington SN

)
Al

F

N

L
£

Octoberly; 1956 -

S
V3
Tz

‘Mr, George C. Selfridge, Chairman
Operating Committee, DMEA
Department of the Interior
Washington 25, D, C.

Re: Docket No, DMEA-4107 (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 Tield 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

K. E, Weissenborn, Txecutive OfFicer

U. S.  Geological Survey

<:J72io14¢¢u9~é:/;QVUV¢14‘/

; ¢+ Wing G. Agnew, Member
U. 5. Buréau of Mines

Enclosures
cc: USBM(2)
USBM(AD)

Alvord .
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BURMAC E)&PLORATION CORPORATION
P. 0. Box 836
Williston, North Dakota

PROJECT REPORT L . ‘

Docket No, DMEA-L107
Cormodity - Uranium
Contract. No, Idm-E965

Cox Iease - Fallon County - Montana '

September 28, 1956 i

Fin, Opts,
Report,
«Recd. 11-1-56
Dated: 9-28-5






Septerbor 28, 1956

U, 5. Department of the Inbterior A _
Defense Minerals ixploration Administration
S0, 157 loward Strest
Spolcane lj, Washington

Sttne e, A, T, ““:Ieissenborn
ixecutive Officer »
Field Team, Region I, I, il. Dist,

Re: Docket o JEA-4107 (Uranium)
Cox Leage
Fallon County, Montana
Contract Yo, Idm~E965

Dear Mr. Ueissenborn: '

T am subnitting to you, in fiva ‘condes, the rcport in accordence with
Article 7 (b) and (¢) of the captioned contract, 4

In view of the rether discouraging resulte obtained from the Stage 1
drillin: nrogram we have made the decision not to proceed to Stage II,
Hence will you please consider this report as ous nonthly prooress renort A
for tho month of August 1956, our narrative report on Stage I and owr final
report, : L

These revorts as well as the necesgary voucliers arc beins sent first
to I'r, John A. Dowsher of the U, 8, Dureau of liines in Jutte, Montana,

It has been & nleasure to work with you and your representatives as
well az with tho mowbers of tho U, 8, Bureau of MMines em this project, I
trust thaet owr rewort will be satistectory and in compliance with the terms
of the contract, ' : .

Sincerely yours,

bbbt

. ¥nis D, Dallas

DiDshl
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. Box 836

- Grend Forks; N, Dak, -
y S e i v Beptember 5, 1956 /1
. Dois D, Déllas, President ~ . =~ - ..
- Buriag Exploration Corporation R
";-fWillistén;,NébthiDakota.;;\‘Qgi'~;;»“
. Dea Mr Dallas,” 0 .
-‘Enoloéed[hsréﬁiﬁhQié*the*éébiéSié'and‘eﬁginéerinsvdaﬁa"

~'@athered. from Stage I of the exploration project D,M,E.A, - -
. 4107, preformed on the Ollie prospect, SW%, Sec, 17 & S LN
See, 18; Townshlp 10 North Range 61 East M,P.M, and .. . -

B, Fallon County, Montana from August 1, 1956 to August -
o8, 1056, s Montana from Au 1956 to August .

drilling to test sandstone~lignite seams of the Fort Union -

' fff0Pmat1on; All holes were logged geologically and probed .
~radlometrically and sampled, Samples. indicating minersl-
“ . 1zation were analyzed chemically and radiometerically, =

A total of 3081 feet were drilled; 658 feet of coring and
-2423‘fset~of“nenecorins}\Alﬁhoughjcdnventiqnal coring of

~the unconsolidated sand gave 0% recovery the plug-coring = - -

method described in the report gave suffliclent information .

- as.to the character of sedimentation and mineralization,

-~ 'If you pave any questions relabive to this report do'mot = -
~hesitate to write me at the following address; R
L Wm g, Meoabe . . .
| /308 Belmont'R4d, = .. . .
‘ ‘ Grand Forks,[north-pakqta.,
| “Kindest perscnsl regards, < . . .

.+ Sincerely,

- 'The gathering of data eonsisted of rotary dore and moa-éore =~
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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 M-1lL, 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 surfase. 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 urano-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 eof
the higher elevation of the Ollie 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 and consequently has some porosity.

Drilling and coring methods

A1l core and non-core holes are hl inches in diameter. The first 10 feet were
not cored because it was impossible to run the core barrel through the hydraulie
pull-down on the drilling rig. Coring of the unconsolidated sand above the clay
gave no recovery. A Mayhew 3 S core barrel was used and a 22 inch core was
recovered when possible. A1l core that was recovered by conventional 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-15 was drilled and found to be mineralized, a second

,hole M-15-1 was drilled 3% feet to the east. M-15-1 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 inside of the core barrel on the bottom of the
hole and 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-15-1 hole was not mineralized, however, and
M-15-2 was drilled 1% feet west of hole M-15, using the plug coring method
described above. Hole M-15-2 was plug cored from 13 to 17 feet, recovering L
feet., The mineralized sand recovered was sampled and analyzed chemically and
radiometrically for uranium (see analysis of sample M-15214-15). Hole D-15-2
was drilled 1% feet west of D-15 and cored from 3L to LL feet, recovering 6% feet
of core, (See analysis of samples D-15233-38, D-15238-41 and D-15233-381.)

Coring the clay was slow. Only 3 or L 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 D-5 where anomalous readings were from 67%
to 7h% 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
M-1l, the mineralized section contained water. At the point of contact between
the sand and underlying clay, much organic material is usually found. Black
carbonaceous silt, lignite coal chips, charcoal-like particles and plant remdins
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
lithologic and radiometric logs, occurs when, at the point of contact of the
sand and underlying clay, the urderlying 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 toth 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% eU30g
or greater, However, the only drill hole which indicates mineralization of ore
grade and thickness is drill hole D-15. The D-15 radiometric log indicates an
ore thickness of 1,75 feet, and would average 0.1L4% eU30g (see sample analysis
D-15238-41). The vanadium content of this sample is not known.

Hole # - Ore Thickness % _eU30p
M-15 6 inches 0.10%
D-19 6 inches 0.10%
D-26 - 6 inches 0,15%

Because of the thinness and low grade of the ore in holeslM-IS, D-19 and D-26,
ore reserves for these holes is not calculated.

-3
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Criteria for estimating ore reserves:

Thickness cut off --- minimum thickness 1 foot
Grade cut off: High cut off, 1 foot or more of 0.10% eU30g

Low cut off, less than 1 foot thick with 0.10%
or more elU30g or 1 foot or more of
less than O.?O% elU30g

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-15

Depth to top of ore bed 35 feet
Average tenor of the ore - 0.14%

Ore thickness : 1.75 feet
Volume tonnage 15 cu. ft./ton

Estimated ore reserve for 7
hole D-15 36 tons of 0.1L4% U30g ore.
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Hole Location Map

For this report the color blue is used to indicate holes that have a non-
commercial mineralized section., Red indicates a commercially mineralized
section irrespective of thickness, Thié color distinction is used on the

hole location map, .

Hole Number Designation

A1l holes drilled in the SW;. Sec, 17 have the prefix letter "D (e ge D=5);
holes in Si, Sec. 18 have the prefix letter "M (e.g. M-S) 3 all core holes

have a last let’cer "C" designation (e.g. M-6-C).

Hole Locations and Elex}afions

Drill hole locations were placed by Brunton compass and steel tape, Eleva-
. btions of the holes were ta.ken w:Lth 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 liontana highway

above mean sea level,

£

Plug Core Recoveiy S

Hole #. " Cored Interval Feet Recovered

Me15-1 10-20 fest 8
M-15-2 13-17 feet | L 100
D=15-2 34l feet L 6.5 R 65

Average of 81.6% recovery





Sample Number Identification and Lithologic Description
(These samples were analyzed chemically)

D-1536-384 Sample from hole D-15, foot interval 36-38 feet; wet sample ,
mostly med, gray clay w/ fine gray sand and some buff sand,

D-1538-40 Sample from hole D-15, foot interval 38-40 feet; wet sample,
med, gray clay w/ some buff sand,

D-1536-38 Sample from hole D-15, foot interval 36-38 feet; wet sample,
- med, gray clay w/ some buff sand; footage interval questionable
because hole was caving, i :

M-1)418-20 Sample from hole M-1ll;, foot interval 18-20 feet; dry sample,
buff sand, med, gray clay w/ much blk, carb, particles and dust,

M-15214-15  Sample from hole M-15-2, 13 feet west of M-15; foot interval
~1h-15 feet; plug core sample; sand buff and med, gray sand,
med. grained, . ‘ )

D-15233-38 Sample from hole D=15-2, 13 feet west of D-15; sampled interval
‘ -+ from 37-38% feet; channel sample of core; sand, buff and med,
gray sand w/ much gray clay, :

D-15238-41 Sample from hole D-15-2, 11 feet west of D-15; sarpled interval
from 38-38% feet; chamnel sample of core; med, gray clay, : |

D-15233-381  Sample from hole D-15-2, 11 feet west of D-15; sampled interval

from 36-38 feet; chamnnel sample of core; sand, buff and med,
gray sand w/ some med., gray clay,

Sample Collecting

A Duclone dust collector was mounted 6n the idrill truck, However because of

the dampness of the sand and _the balling of the clay, sample collecting with

this device was not satisfaétox'y.' In place of -the Duclone dust collector a

one-foot joint of casing 8 inches in diameter with a fbur-inch shielded hole

was used to direct the cuttings' awvay from fhe top of the hole. ivery two feet

sampZ_Les were collected on a shovel Placed at the end of the four-inch éhielded- :

hole, This method of sample co‘J_'Lecting proved to be satisfactory and a‘large ~ |
~ volume of sample from each two-foot inﬁerva.fl was collected, Each two-foot | | :

sample was checked with a scintillator (I{Iodel.'lll B, Ser. No. 111TTB8527, | ‘

Precision Radiation Instruments s Inc,) and placed either in paper bags or

e ) o
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cloth bag.s, depending on the da@nés_s of the sample, All cores recovered were
boxed, labeled and stored with the other samples on the Carl Sliper farm,
mile north of SW}, Sec. 17, Because of the water encountered af the base of
the sand, and up hole contaminatieh of the samples, most of the samples through
the'radioactive intervals did not give anomalous readings; consequently the:

presence of rad:n.oac’c.:.ve material was not often known until the hole was logged

radiometrically with the deep hole probe, This alone was suffn.c:n.ent reason to.

drill offset holes to try to obtain samples of the minteralized interval, The
samples from hole M-1l; gave anomalous readings and was analyzed chemically and
rediometrically. (See sample M—ih18-_-20,~) All other samples from holes indica-

ting mineralization were obtained by the piug core method described under the

heading of Drilling and Coring Methods, Samples D-1536-384, D-1538-40, and
D-1536-38 are of questionable footage interval because of the large amount of
wa.ter encountered and caving in the ‘hole at the mineraln.zed section, Collectlng
a sample by drilling down to the radloact:.ve interval, circulating out the
cuttings and then‘dm.ll:.ng the lnterval, collecting only the radioactive inter-
‘val, was 'atf.empted. " Because of the ‘water encoﬁn’oered at this interval in all
mineralized holes except Melh, a true s@ple of the interval could not be
recovered, Samples from the mineralized interval of holes D26, D=25, D-2l,
D-20-C, D-21, D-19, D=5, D=2, M-1-C, M-2, M-13, M~18-C, M=29-C and M~22 do

not indicate significant mineralization, .






M-1-C

a2

LS

M-
15
M-6-C
M-7
M-8

-9

1.10
M-11-C
M-12
M-13
M-1l
115
M-16
M-17
¥-18-C
M-19
M-20
M-21
M-22
M.23
M-2;-C
M-25
1-26

3211,0
3220
3222
3231.5
320L4.6
3203.4

- 3202

3242
3258
3258
3211,9
3201
32L3
3204.3
3199
318k
3209
3200.1
318L.7
3206,1
3230
3258
3145.8
3187.8
3143.3
320644

" COLLAR ELEVATIONS SECTION 18

M-27
M-28
- M-29-C

M-30.

3186,6
31904
321L,7
3192





D-1
D=2
D3
D-L
D-5
D=6-C

‘ .

D-8-C
D-9
D-10-

D-.11

© D=12

D-13
D-1l

D3

D-16
D-17
D-18-C
D-19
D=20-C
D21
D-22
D-23
D=2
D-25

D26

~ COLLAR ELEVATIONS SECTION 17

3225
3216,8
3240.3
3263
3252
32271
3217
3209,7
3200,8
3200,9
3216
3231
3209

- 3204.2
3196.6

3192,0

3181,k
3179.9
3186,
3197,7
3201
3195
3188,5
3186.5

3178.9

3172.9





HOLE

COLLARED  COMPLETED
D-18-C  8/1 8/2
D-20-C  8/2 8/3
D-6-C = 8/13 8/1L
D-8-C .8/13 8/13
M-1-C 8/L 8/L
M-6-C- 8/k. - 8/6
M-18-C  8/6 8/8
M-11-C 8/8 8/9
M-24-C  8/10 8/11
M-29-C  8/13 - 8/13°

TOTAL DEPTH

TOTAL CORE 7 RECOVERY

" FT. RECOVERED IN FT.

65 . 5,00 8.33

30" 6,12 20,1
T 37425 52.5
91 L9.08 , 53.8
72 L5.08 - 62,5
91 . - 29,08 ~ -35.90
52 - 14,58 ) 28,03

- 858 feet '

_ o ~/J_..






DATE

HOLE

8A
8/2

8/3
8/

8/6

8/7
8/8

8/9

8/10
8/11
8/13

8/1L

8/15

8/16

' 8/1

D-18-C

D-18-C
D-20-C

D-20-C

M-1-C
M-6-C

M-6=C
M~18-C

M-18-C

M-18-C
M-11-C

M-11=C
M-2L-C
M-24-C
M=29-C
D-8-C
D=6-C

D-6-C

'D-25

D-26
D=2l
D-23

-D=22

D-21
D-19
D-15
D-10

D-1k
D-13
D-16
D-7
D-1
D-2

. D"3
D-17

FEET DRILLED

- 0-20

20-50
0-50

50-80

0-30
0-26%

26371
G271

27-70

70-91
0-37

37-72
0-21
2191

0-52
0-56
0-40

Lo-65
0-38
© 0-30
0-L0
0-50

0-LL
0=50
0-50
0-50
0-60

'0-60
0=-5L
0-40
0-50
0-74
0-60
0-90

0-30

-/

DATLY FOOTAGE TOTAL  HOURS .
20 10
80 10

30 103
563 10
715 1o
43 9
S7 10
35 10
21 . L
70 3

18 10

158 10
25} 10

L28 10
30





DATE

. |

8/20°

8/21
- 8/22

8/23

o2

8/25 ..

HOLE

Dl

D-12

D-11
D-11
Du9

T Ml
- M"S
M-lS_

M-30 .

M-28
M-27
M-19

N-26

M-25

M-23

- M=22

M-21
M-20

M-17-

M-13
M-2

M3

M1l

- M-16

M-12
M-10

¥-10

M9 -

M-8
M-7

FEET DRILLED

/3 -.'.

DAILY TOTAL

FOOTAGE

320

- 190

- 186

241

358

258
1553 feet

HOURS

10

10

11 .

12





TOTAL DEPTH OF HOLES SW § SEC, 17

D1 h

D-2 - 60" |
3 s
D-l 110!
D-5 100!
D-6-C 651
D-7 s

| D-8-C g6t
D-9 50!

- peio 6ot
D1 70!
D-12 70!
D13 - Skt
D-1 60"
D-15 o 50t
D-16 Lot
D-17 - 30'
D-18-C | 50!
D-19 50t
D-20-C 80!
D-21 50!
D-22 | Lt
D-23 501
D-2}, 4. Lot
D-25 , ‘38'
D-26 30!

_ 773~<7‘J





TOTAL DEPTH OF HOLES IN S 1 SEC, 18

T g o mes. lov
M2 ‘ VSO' o  §e29-C 52t
w3 Lot M0 200
1.l | 50t T "
ws 30!

M6-C ot
M-7 o 281
M-8 8ot |
M-9 . got
-0 150!

Me11eC T
w12 ENE
M-13 - 601
ol 30t
M-15 30"
¥-16 2l
He17 Lot
M-18-C. - 911

Me19 - 28!
M-20 391,
H-21 6o

M2 e
‘w23 Lot
Me2l-C . 91t
M-25 o
w26 o sh

Cwe2? L





T. Dg'BO"

" CORE #

Cofe.l
Core 2

Core 3

Core L .

- Core 5'
Core 6.
~ Core 7
Core 8
Core 9
Core 10
Core 11

Core 12

HOLE # M1-C

FEET

0-10

- 10-12%
'rec. hn

' 123-1LL3""

g

rec, 3%V

13163

. reC. 3"

16%-18
rec, 21"

18-19

rec, 6"

19-20
rec, 6"

20-20%
rec, g"

203-23

rec, 6"

23-2h%
rec, 12"

225
rec, la%

25-26

rec, 12?

26-30 T.D. . N
rec, 24"

Sec. 18

LITHOLOGY

:Sand, buff w/ some flne gray sand and llght
gray clay..

Snnd buff w/ some gray flne sand

,Sand5_buff, med.,grained, o

Sa.nd-, ._; buff ) ‘med. grajned‘.

Sand, buff, few chunks of gray fine sand w/
1ron stalnlng, few blk, carb partlcles.
as ab0ve.

Sandy gray olay, some iron stalnlng and few blk,
carb, partlcles.- :

Sandy gray clag w/ little buff flne sand

Clay,.dark:gray, waxy.

C}ay, dgrk'g?%y,»much blk; ca;b. partic1es wa#y.
Clay, aa;g eray many blk. carb, par’?icles,A_
Clay as above,

Clay, med. gray.

/s





HOLE # M-2

T. D. 50!

- FEET ,

2-4
L-6
6-8
8-10
10-12
12-1l
14-16
16-18
18-20
20-22
222l
2h-26
2628

28-30

30-32
32-3L
34-36
36-38
38-Lo
Lo-42

L2-lk
L =16
L6-18

L48-50 T, D,

® o
‘Sec. 18'3 v

'LITHOLOGY

Sand, gray buff fine
As above

As above -

Sand buff fine

"~ As above’

Sand, tan to hght gray ‘

Sa.nd, buff med, gralned

As above

Sand, buff w/ some light gray sand fine
Sa.nd buff med., grained

As above

- Sand, light gray

Sand, light gray to med, ‘gray w/ little llp'ht
gray clay - ,
Sand, light gray to med, gray W/ some light gray
iron stained clay ‘

As above -

Sand, light gray

Sand, buff med, gran.ned w/ some med gray clay
As above - .

As above (wet) - o
Sand, buff to ll"ht gray w/ blk, carb, particles
and 11gn1te T _

Sand, buff to llght gray -
Clay, med, gray’

As zbove .

~As above

-/ 4- :





HOLE # M.3 ‘ S ~ Sec, 18
T, D, Lot . :
FEET o - : 'LITHOLOGY
2=l o Sand, bui‘f f:.ne
-6 . As above .
6-8 As above
8-10 As above -
10~12 As above
12-1 ~ As zbove
1«16 As above
16-18 As above -
18-20 As above
20-22 As above (wet)
22-2) As above . .
2-26 | As above ' )
26-28 / Sand, buff fine w/ blk, carb, material and lignite
28-30 ] Clay med gray to tan gray
30-32 g Clay, med, gray to tan gray, blk. carb stainlng
32-34 o Clay, blue gray
3L-36 - As above .
36-38 As above

38«40 T, D, - As above

17





HOLE # M-L

'T. bo SO'

FEET

2-l
-6

6-8
8-10
10-12
12-1}
1-16

16-18
18-20

20-22
22-2l
2L -26
26-28
28-30
30-32
32-34
34-36
36-38
3840
Lo-L2
L2-ll
Ll =L6
L6-48
1,8-50 T.D.,

® »
Sec., 18

K IITHOLOGY.

Sand gray fine and surface 3011
Sand, buff fine w/ some light gray clay and fine
light gray sand

. As above

Sand, buff some fine gray sand

Sand, buff some fine 1:Lght gray clay

As above

Clay, light gray w/ buff sand and ‘some light gray
sand, .fine ,

Sand, buff fine

Sand, buff fine w/ some llght gray clay and llght
gray . fine sand - :
Clay, light gray w/ some fine light gray clay

As above .

As above

As above

As above .

Clay med, gray some light fine gray sa.nd

Clay, med. gray w/ little fine gray sand

Clay, med. to dark grgy

As above .

As above

Clay, med, gray

As above

As above

As zbove

As above

-





HOLE # M-5 . ‘ Sec, 18
T, D. 30!
FEET | LITHOLOGY
2-L : - Clay, light gray, fine gray sand and surface soil
L-6 ~ : Clay light gray w/ some iron staining :
6-8 Clay, med, gray w/ some buff sand; some iron
. ' , .. staining
8-10 ‘ Clay as above, some buff sand
10-12 Sand, buff fine w/ little light gray clay and
. ‘ , © light gray fine.sand
12.1) : Clay, med, gray, few blk, carb, particles
1416 ‘ o ‘Clay, med. gray, some iron staining
16-18 o o ~ Clay med, gray
18-20 ' " Clay med, gray w/ blk, carb, particles and chunks
- - - of lignite
20-22 , Clay, med.. gray
22-2l ~ As above -
2426 ~ As above
26-28 - As above

28-30 T.D, ) As above

-1 9.





N - R

HOLE # M-6-C - | R  Sec, 18
T,D, 71 S S
CORE # FEET  LITHOLOGY
2=k Sand, buff fine w/ some light. gray cla,y
L-6 © " As above
. 68 As above - ‘
- 810 Clay, med. gray
Core 1 - 10-11 No recovery
- - no rec, ‘
Core 2 11-12 Clay, med, gray w/ much rust staining, some powdered
. rec, 6" lime and a chunk of white lithograph:.c limestone
Core 3 , 12-1‘3—1;3 Clay, med., gra;y w/ much iron stalnz.ng, »streaked
rec, 8" - w/ powdered white lime dust :
Core L - 132-15 Clay, med, gray w/ spots and streaks of fine
rec, 129 - gray sand, few lignlt:.c plant parts
Core 5 15-1 Clay med. gray to blk, in most part very carbonaceous
Core 6 = 18%-20% Claj as above. .
' rec, 6 S
“Core T 205-22% Clay, med, gray; streaked w/ Jaros:.te, many gypsmn |
- rec, 18 flakes; clay grades to dark gray .
Core 8 22%=21i% | * Clay, med, .to dark gray; few patches of fine gray
: rec, 1! ~ sand; few brown to blk, carb partlcles (l:.gm.t:l.c)
u/ some carb, silt
Core 9 - ©2li-261 .  sandy, med, gray clay.: w/ some tan clay
rec, 12" ‘ ’ a ,
Core 10 26%-28l . Top 12" sand, f:.ne tan
B rec, 18n Bottom 6" clay, llght gray w/ some f:.ne tan sand
in patches '

Core 11 281-30-3/L4 Top 11" clay med. gray w/ fine gray sand patches
rec, 18 few blk, lignitic plant parts w/ some iron stamlng
Bottom 7" clay, med. gray w/ some blk carb, silt
and 11gn:|.t:l.c plant parts

Core 12 .30-3/h-33-3/h Top 10" clay, med., gray w/ few blk, lignitic plant parts.,
‘ : rec, 18" Bottom 8" sand, tan fine gralned very light iron
staining in parts

Core 13 33-3/1;—36}; Top 2" sand, f:me med, gray horizontal bedded by
rec, 21" iron staining -
_ Bottom 19" clay, med. gray to dark gray, some iron
. ' ~staining in fractures
Core 1L 362-38-3/; Clay, dark blue gray to blk, some gypsum powder
rec, 2" at top waxy

-20






HOLE # M-6-C (Cont,)

CORE #

Core

Core

Core
Core
Core
Core
Core
Core
Core
Core
Core
Core

Core

15

16

17

18

19

20

21

22

23

2L
25

2

27

FEET
38-3/4=L0

rec, 12"

Lo-43

L3-L6

- rec, l2n

L6-47

rec, 12t

h7-50-3/h

rec, 60

‘ IITHDLOGY
Clay dark blue gray to blk very waxy
Coal, very 1ight weight, crushed easily to a blk,
powder charcoal like; alternation between the

coal and clay, dark blue gray

As above

Clay, dark gray w/ streaks of blk, lignitic

silt; light gray fine sand at very end of core

Sand, light gray w/ some med, gray clay, thin
streaks :

50-3/u.51-3/u ‘As above

rec, 7"

51-3/h=5L=3/} Sandy clay, very fine sand, light blue gray

rec, 30"

rec, 21n

- S4-3/4=56-3/L As above .

56-3/h-59-3/h As above

rec. 30"

59-3/4=60-3/li As above

rec, 12"

60-3/4-63-3/s As above -

30" rec,

63=3/L-66=3/4

rec, 33"
66=3/4=70-3/}

Asvaboﬁe

As above

rec. 36" T,D,

lay.





HOLE # M-7
T, D. 28!

FEET

Pl
-6
6-8
8-10
10-12

12-14 |

14-16

16-18
18-20
20-22
22-2l
2Li-26

26"'28 T- DQ

9 »
Sec.. 18

"IITHOLOGY

Clay, tan to. light gray and surface soil
As above . .
‘As above w/ some 1ime dust

- As above

 Clay, med. gray some blk, carb, partlcles

little iron staining

Clay, med. gray w/ little buff sand

some iron staining

Sand gray light fine, whlte lime dust; chips of
very dark iron stained clay _
Clay, med. gray w/ some fine gray sand

Sand, gray buff w/ some light gray clay

Cla.y, med. gray few blk, carb particles

Clay, med. gray few blk, carb, particles

. Clay, med, gray .and dark gray

Clay, med, gray

-a2 PR





HOLE # M-8 | Sec, 18
T. D, 80! L
FEET ‘ ' LITHOLOGY
2l - Surface soil -
L6 Sand, tan to gray .
6<8. Sand, buff med, grained
8-10 As above ‘
10-12 ‘ ‘ As above
12-1Y4 ~ As above
14-16 ~ As above
16-18 o As above .
- 18-20 ’ As above
20-22 B As above
22-2L, _As above
2L-26 _ -+ -As above
26-28 , As above
28-30 As above
30-32 - As above
32-34 As above
3436 As above
36-38 ' As above
ﬁS—hO ‘ As above
0-L2 As above
L2l As above
Lis-L6 As above’ :
L6-18 ' Clay, med. gray w/ few blk, carb, particles
L48-50 Clay, med, gray w/ some blue gray clay
50-52 As above o :
52-54 Clay, blue gray -
5456 _ As above .
56-58 : As above .
58-60 . Clay, med. gray w/ some blk, carb, particles
60-62 ~ As above '
62-64 - Clay, med. gray, w/ some blk, carb, »artic¢les
6L-66 As above ‘ ’
66-68 Clay, med. gray w/ some blue gray clay
68-70 As above o
- 70=-72 As above
72-7h Clay, med., gray
TL=-76 : As above
76-78 As above
78-80 T.D, As above

-23.





HOLE # M-9
T, D. 80!

FEET

2-4
L6

" 6-8

- 8-10
10-12
12414
1}-16
16-18-
18-20
20-22
22-2l
2L-26
26-28
28-30
30-32
32-3L
34-36
36-38
38-40
L0-L2
L2-Lh
Ll =l6
L6-48
48-50
5052
52-54
SL-56
56-58
58-60
60-62
62-6)

6l-66
66-68
68-70
70-72
72=7Y
T4=76
76-78
78-80 T.D,

Sec, 18

LITHOLOGY

Clay, tan to llgh’o gray
As above ’ ’
As above
Clay, tan
As above

" As above

As above

As above

As above

Sand, buff, med, grained

As above

As above

As above

As sbove

As above

As above

As above

As above:

As above

As above

Clay, med. gray to light gray, much buff sand
As above

Sand, buff w/ some gray clay
As above .

Clay, med. gray

Clay, dark gray to blk. blk, ca.rb particles
As above .

Clay, blue gray

As above .

"Clay, med, gray W/ some iron staining

Clay, light med, gray w/ some iron staining and
few blk, carb, particles ,

As above _

Clay, med. gray

Clay, blue gray

Clay, as above

As above

As above

Clay, med, gray -

Clay, med, gray





Sec, 18

HOLE 17[—-10 ' ‘ o

T, b, 150' - This hole was drilled with water

FERT LITHOLOGY
" 0=2 .. Shale, rust Lan calcareous R w/ sonie ‘iron stoined

o med., gray clay »

2=l Clay, med, gray

L-6 As above

6-8 As above

8-10 As above = '

10-12 . Sand, buff, med, grained w/ sore med. gray clay
12-1) ‘Sand, buff, med. graxnecl

14-16 As above

16-18 As above

18-20 As above

20-22 As above

22-2) As above

2L-26 As above -

26-28 As above

28-30 As above

30-32 As above

32-3L As above
" 34-36 As above '

36-ﬁ8 As above, w/ some: med gray clay and fine gray sand

8-40 As above '

Lo-42 Sand, gray buff w/ some fine gray sand and med,

gray clay

Lokl As above

Ll-L6 Clay med. gray w/ some fine med. gray sand
L6-48 Clay, med., gray .
L8-50 As above

50-52 As above

5254 As above

5L=56 Clay, med, gray w/ some blue gray clay
56-58 As above

58-60 As above _

60-62 As above w/ few blk. carb, particles_‘

62-6L As above

6L-66 As above

66-68 Clay, med., gray w/ few bLL. carb particles and

. some blue gray clay

68-70 . As above

70-72 ~ As above

72-7h As above

T4-76 As above

76-78 As above

78-80 As above i

80-82 Clay, med. gray w/ : some blk, carb, partlcles
82-8) As above

8L4-86 As above

86-88 As above i

88-90 As above w/ some blue gray cl"y

90--9):’2l A3z above

92-9 Clay, med, gray to dark gra

9Ly-96 . As 3:;'f;ove» : e ey

-J5-





HOLE # ¥-10 Cont.

. FEET

- 96-98.

. 98-100

100-102
102-104
104-106
106-108
108-110
110-112
©112-11)
114-116
116-118
118-120

120-122
122412}

- 124-126
126-128
128-130
130-132

o 132-13L
- 134<136

136-138

138-1)0

1L0-142

- Uye-1l)y

WL -1)6 ,

6-148 -

148-150 T.D,

i Clay, med.
Clay med,
As above

Clay, ned,
As above

As above
. Clay, med,

Ag above

-Clay, med,

As above
As above
Clay, med,

.-particles
. As above -
"~ As above

As above
As above

Clay, med.

As above.
As above

Clay, med..

Clay, med,
Clay, med,
As above
As above

As above
As above

- LITHOLOGY

gfay }to dark gray
gray

gray to dark gray u/ blk, carb, particles

éray to dark gray w/ blk, carb, particleé_

gray w/ some blue gray clay ‘

gréa_y to dark gray w/ some blk, carb,

gray w/ some blue gray clay

gray
‘gray w/ chunks of lignite coal
gray-w/ some blue gray clay

-As above

"’u;l 4—






HOLE # M-11-C

T, D. 72!

CORE #

Core 1
Core 2
Core 3
Core.h |
Core 3"
.Core 6
Core 7
Core 8
Core 9
Coré 10
Coré 1
Core‘lé
Core 13,
.Core 1

Core 15

FEET
2=l
L6
6=8
8-10

10-133
No rec,

3-15l»

rec, 6"

i
151Ts,

rec, 2

17319
rec, 21"

192-212

rec, 12"‘

21-"5‘---221
rec, 5"

20L.0)%

rec, 18"

oug-27%

rec, 8"

273-313%

© rec, 36"

314-33%
rec. g"

333-36%

rec, 33"

363395

rec, 36"

39%=l1%

rec, 120

113133

‘rec, 24t

L33-LLd

. rec, lan

Sec, 18

LITHOLOGY

Clqy, light gray
As above - .
Sand, buff, fine
As above

No recovery .

Clay, med. ta.n, iron stained throughout

Clay, med., tang mnch iron sta1n1n~ on fractures,”

few Ilakes of gypsum

: Clay, med, tan w/ some light gray clay in narrow
-bands; 1ron stalnlng‘on fractures

Clay, med tan, w/ some gray clay; many blk,

carb, plant parts

Clay, med, gray, some flne gray sand in streaLs
and patches

Clay as above, 6" 1nterval of 11gn1te, charcoal
like - .

Clay, med. .gray; some brown carb, particles

Clay, med. gray w/ some fine gray sand grading
and alternzting

Clay as above

Clay as aboVe

Sand, fine, blue gray w/ few blk, 11gn1tlc

: particles

. Sand as above -

Saﬁd‘ as ab’cvé‘“ '

- Sand as above

a7,






M-11-C Cont, -

" CORE # o FEET
Core 16 LL3-L5L
| rec,. 9"
Core 17 =~ L5i-L7%
" rec, 18"

Core 18 h?l-h9

rec, é"

Core 19 493-511
rec, 2u"

~Core 20~ 513-53%
‘ rec, 24"

Core 21 - 533-55%
: rec, 12"

Core 22 55358
" rec, 15"

Core 23 58-61%

~ rec, 15"
Core 2,  61%-65%
: - rec, hg"

Core 25. 'i 651-681
- rec, 32"

Core 26 .68%-71%
' rec. 24"

Core 27~ T13-72% T.D

rec, 24" -

- LITHOLOGY

Sand as above

Sand, fine, blue gray; Bottom 2" grades to clay
med, gray

- Clay, med, éray w/ few blk, carb, particles

Clay, as- above-

Clqy, med, gray w/ fine gray sand, grading and

, alternatlng

Clay and sand as above

~ Clay and sand as above w/ few blk. carb, particles‘

'Clay as above

Top 30" clay, med, gray w/ fine gray sand grad:ng
and alternating

Middle 4" lignite, charcoal like w/ dark gray to
blk, clay, waxy

Bottom 14" clay, dark gray to blk, gradlng to
med. gray clay w/ fine med. gray sand: -

Clay, dark gray, grading and. alternating w/ fine

gray sand

Clay as above'

Clay as: above .
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HOLE # 1412 - 0 - Sec. 18

T. D, 3h' ' D

FEET | © LITHOLOGY

-l ' Clay, tan gray to b1k, : '

L-6 o - As above w/ some blk, carb, particles

€-8 ’ Clay, tan and med. gray w/ iron staining

8-10 o " Clay, med, gray i

10-12 ’ As above

12~1L » " As above, some iron stalnmg

116 - As above (wet) | |

16-18 . i Clay, med. gray some blk, carb, dust and 1:Lttle
C ~ iron staining on clay

18-20 : Clay, med. gray

20-22 _ Clay, med, gray w/ white lime dust

22-2L Clay, med, gray to tan gray

2u-26 , Clay, med. gray little fine gray sand A

26-28 _ , Ciay, med, gray to tan gray; some fine gray sand

2830 : . Clay, med, gray w/ some blue gray clay

30-32 . Clay bluve gray ‘

—3’4 7.0, As above

-39.
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HOLE j# M-13 o L A Sec, 18
T, D, 60! ' '
FEET . - LITHOLOGY
P , - Sand, buff fine w/ few ChlpS of lime cemented
o : fine tan sand.
L6 < ' Sand, buff fine w/ few iron concretion chips and
: B light gray clay
6-8 - ©  Sand, buff fine w/ few chlps of lime cemented
o L ~ fine tan sand
810 . ~ Sand, buff fine |
10-12 - y : As above ' o
-1y o As above w/ some fine gray sand - |
Uy=16 . Sand, buff fine '
16-18 - A ' Sand, buff fine.w/ some light gray clay
18-20 : ‘ Sand, buff fine
20-22 i Sand, buff fine w/ some light gray clay
22-2L ~ As above . :
2426 Sand, buff fine w/ some light gray clqy
26-28 " . -+ Sand, buff med, grained
28-30 o As above _
30-32 o As above w/ some light gray clay
32-3) Sand, dark: buff med, grained ‘ , : :
34-36 . " As above A 1
36«38 - As above : A :
3840 ‘ - As above
Lo=l2 . As above
L2l - As above‘
LL-L6 , As above
Lh6=h8 : Sand, buff med, grained w/ some light gray to tan
' o ’ clay some iron staining
L8-50 . -~ . . As above '
50-52 . Clay med, gray to blk, w/ few blk, carb partlcles ‘ ,
: L and chips of llgnlte coal ] :
52~ . -+ Clay med, gray to blk, ‘ : :
‘Bh56. o . Clay, blue gray and med, gray, feu blk, carb particles
56-58. B As above

_58-60TD - As above

| 533;





HOLE # M-1L B o ' Sec, 18
T, D, 30' o
_FEET : Co - LITHOLOGY
2=l o Sand, buff flne
h~6 . As above T
6-8 : As above
8-10 A . - As above :
10-12 - S8and fine tan to gray
12-1L Sand, dark buff fine -
U416 - As above o o
16-18 ‘ Sand, buff med, gra:n.ned httle tan to llght gray '
, " clay w/ some fine gray sand (wet)
18-20 ' Sand, buff med. grained some med. gray clay w/ iron
: staa.m.ng and blk, carb, par‘olcles
20-22 ' Clay, blue gragy S
22-24 As above
226 ~ As above.
26-28 As above
28-30 T.D, As above

,ﬂgy_‘





HOLE # M-15
-7, D, 30!

FEET

2=l
li-6
6-8
8.10
10-12
12-1)
14-16
16-18

18-20

20-22
22-2) -
2L-26
26=28
28-30 T,D,

Sec. 18

| LITHOLOGY

Clay, light gray and surface soil

Clay, iron stained w/ buff sand (very damp)
Sand, buff some gray clay (much water)

As above = : '

Sand, buff some gray clay

As above

As above w/ ‘some blk, carb, material (very damp)

Clay, dark gray to blk, much blk, carb, particles

Clay, as above

Clay, med, gray
As above .
As above

As above

As above
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HOLE # M-16 , Sec, 18

T. D, 2)4! , . o - , ,

FEET = 'LITHOLOGY

2-4 - : Clay, med, gray to dark gray
L-6 : : As above
6-8 o Clay, med, gray to llaht gray

8-10 ‘ Clay, med, gray to light gray w/ some iron staln
‘ o : and fine gray sand

10-12 , ‘ As above
12-1) Sand, fine clay llght gray
U-16 . As above
16-18 . ‘As above

18-20 As above ’

20-22 ' Clay, med. gray u/ some blue gray clay
22-2h T.D, Clay, blue gray

-37.-
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HOLE i M-17
T. D, Lo!

FEET -

C2-l
L-6
6-~8
8-10
10<12

. 12-1
14-16
16-18
18-20
20-22
22-2l
. 24=26
26-28
- 28-30
30-32
32-3h
34-36
36-38
38-L40 T.D,

Sec. 18
LITHOLOGY
Sand, buff flne
As above -
"As above
As above

- Clay, med gray l:.ttle bui‘f sand and fine gray
-sand

Clay, dark gray

As above ‘ g
Clay as above w/ some blk, carb, trash
Clay, med., gra,y, little buff sand

Clay med. gray -

‘As above
.As above

As above

As above . ' K
Clay, med. gray, some. blue gray clay
Clay, blue gray

As zbove o

As above

As above

| —’_3,4/; a






HOLE i M-18-C

~ T.D, 91!

CORE # FEET
2=l
Li-6
6-8
8-10
Core 1 110-13
rec, 6"
Corec 2 13-15
rec, 18
Core 3 15-18
rec, 24*
Core L 18-19-3/L
, rec, 12" |
Core 5 19-3/L4-24-3/L
. rec, 36"
Core 6 2h=3/L-27-3/4
rec, 2"
Core 7 27-3/L4=30
~ rec, 12"
Core 8 30-30-3/L
rec, o9n
Core 9 30-3/L-32-3/L
rec, 10"
Core 10 32-3/h-3L=3/L
rec, 18n
Core 11 3L-3/4-37-3/L
: rec, 30"
Core 12 37=3/4-39-3/L
.rec, 30m
Core 13  39-3/h-L2
rec, 30"
Core 1l th-hhl
C rec, 2h"
Core 15 Lld-l7

rec, 36"

. @0 @

Sec, 18

LITHOLOGY

Sand, buff fine grained

As above

Clay, med, gray

Clay, med. gray to blk,; blk, dust coatlng on
clay balls; some gypsum white powder

Clay, med. gréy; some iron staining throughout

' lLimestone, white to light tan (bottom 6")

Top 1! sand, med. gray fine

Top 6" limestone as above;

Bottom 18" sand med, gray flne, streaked with

iron color. throughout

Sand as above

Sand, med, gray fine w/ some med. gray clay;
streaks of carb, silt; leaf impressions on some

of the fractures

Sand, med, tan fine w/ blk, carb, silt streaks
iron staining throughout

Sand, med. tan; many blk, lignitic plant parts
Sand, med. tan; few blk. carb, particles; iron
staining throughout

Sand, blue gray, fine; some iron staining on

. partings

Sand, as above; center 6" cemented w/ lime
sand, blue gray, fine

Sand as above

Sand asrabqve‘

Sand, bluevgray? many blk; lignitic plant parts

Sand as above

-3s5-






HOLE # M-18~C Cont,

‘CORE

Core

Core

Core

Core

Core

Core

Core
Core
Core
Cére
Core
Core
Corg

Core

Core 30 |

4

16

17

18

19
20
21
22

23

24

25

26

28

29

FEET _
L7%=50-3/k

%0-3/le5ld

rec, 12%

54258

rec, 12%

58-60~3/L
rec.‘18"

60-3/L-61%

rec, 30"
613681

rec, 21t

68%-70=3/Ly

rec, 36"

70-3/4-73-3/L

rec, 36"

73=3/h=74=3/k

rec, 1l2n

Th=3/L=77-3/4

no recovery

77-3/4-80-3/L

rec, 120"

80-3/4-83-3/b

rec, 2)4"

83-3/4-85-3/L

rec, 24"

- 85-3/L-89-3/L

rec, 36"

89-3/L=90=3/l

rec, none T,D,

LITHOLOGY

Sand, med:4graaned blue gray w/ streaks of
blk, carb, silt and bik, llgnitlc plant parts

Sand as dbove

Clay, blue gréy w/ some fine med, gray sand
a chunk of hard calcareous tan shale

Top 6" as . above

Bottom 12" sand, blue gray, fine w/ blk, carb,:

silt and blk. llgnltlc particles

Sand, blue gray, med, grained w/ blk, carb, silt .
and blk, carb particles

Sand, med, gray fine w/ blk, carb particles
throughout

Clay, med, gray, grading and alternatlnw with
fine med, gray sand

Clay, med, gray
Iignite coal, w/ much blk. clay; coal poorly
developed charcoal like

Drilling w/ water no recovery; mud blk, and
dark blue gray

Clay, med, gray

Clay, med, gray, grading and alternating w/
fine med gray sand
Clay and sand as above

Clay and sand as above
Bottom 12 coal, lignite charcoal like

No recovery (probably clay and sand as above)
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HOLE # 1-19 o s 18

T.D, 28! o
FEET .  LITHOLOGY

2.l | Glay, light gray, and surface soil

L-6 S Clay, med, 'gray, some iron dust coatings on
' - clay balls - )

6—8 ' - Clay, med., gfay,. some iron staining

8;-10 | | , . Clay as a’bove

. 10-12 | , - Clay, .med.. gray |

12-1h o ’ Clay, med; gray w/ few limestone clunks
W16 o " Clay med. gray some iron staining

16-18 : - Sandy'méd.;gray vclay, some fine gray to tan sand
18-20 - » o As above | | |

20-22 : As above -

C22-2) ' Clay, fged. gray

v2h>-26 . " | As above

26-28 'T..D. N - ‘ As above
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HOLE # M~-20
T,D. 39!

FEET
2l

68
8-10
10-12
12-1L
116
16-18
18-20
20-22
22.2);
2426
26-28
28«30
30-32
32-34
34-36
36-38
39 T.D,

Sec, 18

~ LITHOLOGY

Clay, tan

As above

Clay, tan some iron 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 blk, carb. particles
As above o
Clay, tan, some iron staining

Clay, dark gray

As above

As above

As above

~As above w/ some blue gray fine sand

As above very limey

_3/_’





HOLE # M-21
T.D. 60'

 FEET

58-60 T,D,

Sec., 18

LITHOLOGY

- Clay, tan séndy'

As above

Sand, buff fine some 1:| ght gray clay
Clay, light gray

Clay, med, gray w/ some fine buff sand
As above

As above ' :

Clay, med, gray w/ some fine buff sand

~ Sand, tan fine w/ some iron stained gray clay -

Sand, tan fine
Clay, gray w/ some {ine buff sand

Clay, dark gray w/ some fine buff sand
. Clay, dark gray, few blk carb, particles
As above -

Clay, dark gray
As above '
As above ..

" As above w7 some hgnlte

Clay, dark gray

- Clay, dark gray little iron stalm.ng

As above-

As above

As above . .-

As above

As - above

As asbove

As above

Clay, dark gray to blk.
Clay, dark gray.

N





HOLE  11-22
T.D, 62!

FEET

2-4
-6
6-8
8-10
10-12
121l
1416
16-18
18-20
20-22
2242l
2,26
26-28
28-30
3032
32-3L
34-36
36=38
38-10
ho-}2
2=l
LL-L6
L6148
-148-50
50-52
52-5L

S-56
56-58
5860
60"62 T.D.

w
Sec.'18
LITHOLOGY

Sand, tan fii;e

As cbove

Sand, buff fine

As above . .

As above

Sand, buff, some light gray clay

As above - '

Sand, buff fine

As above -

As obove =

Sand, buff fine some l:wh+ gray clay

~ Sand, buff flne

As above ’

As above

As above.

Sand, buff med, 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 clay
. Sand, buff fine w/ some light gray clay and blk

carb, particles
As above

Sand, fine to med grained w/ blk, carb, pa.rt:.cles

Clay, dark blue gray
As above

.






HOLE # M-23
T.D. Lot

- PEET

2=l
L6
6-8

810
10-12

12-1)
14-16
1618
18-20

20-22

22-2l
2L -26
26-28
28-30
30-32
32-34
34-36
36-38

- 38-40 T,D,

o @

"~ Sec, 18

- LITHOLOGY

' Clay, light gray iron stained

As above

- Clay, Iigh‘c; gray, some fine buff sand

Clay, light gray, sandy, little iron stained clay
Clay, brown iron stain

. Clay, med, gray
~ Clay, med, gray, few gypsum flakes

As above |
Clay, med., gray
As above

© As above

Clay, med, 'gray to blk few blk, ca.rb, particles
As above ‘

- Clay, dark gray
~ Clay, med, gray w/ some fine buff sand

Clay, dark gray.

Clay, derk gray, some blk, carb, part:l.cles
As above

As above

—4//-






EOLE # M-24=C

T.D. 91!

CORE #

Core 1

Core 2
Core_3
Core L
Cbre 5

Core 6

Core 7

Core 8

Core 9 '

Core 10

" Core 11

Core 12

que 13

FEET

2l

-6
6-8
8-10

10-13

~rec, 30m

13-16
rec, 30"

16-18
rec, 24t

18-21

rec, 304

~ 21=25

Tec, 18"

25-29
rec, 24

29-31
rec, 18t

31-32
rec, L"

32235

rec, 6"

35-37

. rec, 2ht

37-40
rec, 36"

Lo-L1%

" rec, len

N

rec, 3 "

O o
Sec. 18
VLITHOLOGY

Surface sOll, some light gray clay
Clay, med, gray

. As above = .
- Clay, med. gray.w/ some iron stainlng

Top L " clay, dark gray to blk
Bottom 26f sand, med. gray, fine, much med, gray
clay; iron stainlnc throughout

Sandy, - med. gray clay, sand i‘me, iron sta:m:.ng
on fractures; blk. carb. particles throughout

As above

Sand, med gray finej; iron staining in fractures

blk, 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, derk gray

Bottom 4" clay, blk, waxy

Clay, med. gray w/ many bik, carb, particles

Clay, blk. many blk, carb, particles w/ very
little dark gray clay; lignite, ¢harcoal like
from 39—392, last 6" of core Dblk, -clay waxy

Clay, blk, to med. gray; many blk, carb, partlcleu
waxy .

Top 187 clay, blk to med, gray '
Bottom 18" sand, light gray, fine w/ few blk,
carb, partlcles, some iron staining

- da.





"CORE # .

Core 1

Core 15

Core 16

Core 17
“Core 18

" Core 19

HOLE # M-24-€  Cont, -

FEET
L53~51%

rec, 3 | |

| 513-60%
rec, 1l2¢

604663
rec, 15"

663103

no rec,

703-81

no rec,

81.90% T.D,

no rec,

Y LITHOLOGY

. Sand, light gray, fine, few blk, carb, particles

As above" 
Sand as above, cemented w/ lime, hard
Sand, light gray, fine

As abové»

© As above.
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HOLE # M=25 L - Sec, 18

T.D, LO! o o o ) -
FFET ’ LITHOLOGY
2-4 L Clay, tan to light gray, some iron staining, few
‘chips of silicous rock
L<6 ' , Clay, med.. gray
68 ‘ As above . .

8-10 o Clay, med, gray and some tan clay
10-12 , Clay, med, gray
121l ' Clay, med,. gray, some powdered iron dust
116 .. Clay, med, gray
16-18 Clay, med, gray, few blk, carb part*cles
18-20 = ‘ Clay, med., gray
20-22 ' "~ As above : -
222l - . As sbove = E \ :
2h-26 ' . As dbove ' o ‘
26-28 - . Clay, med, gray, little tan and iron stained

S ned, gray sand and fine gray sand '
28-30 5 Clay, med, gray '
30-32 As above :
32-3L : As sbove . o ,
3436 o As above T , - |
36~38 ' As above )
38-40 T.D., - As sbove U/ oome blue gray clay : |

-
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HOLE A M-26
LDSL;-

FEBT

2-4
L4-6
6-8

- 8-10

10-12
12-1

=16
16-18
18~.20
20-22
222l
2h-26
2628
28-30
30-32
32-3L
3436
36-38 ..
38=L0
el
L T743
=46
1648
4850
50-52 .
52-5h T. D.

o O
Sgc.- iB |

LITIIOLOGY

. Clay, med, gray, some iron staining

' Sand, med, gray fine w/ some iron stained clay

. .Cley, med, gray, some iron staining :
Clay, nmed.

gray
Clygy, med, gray to blk, (blk, dust) coal?
Clay, med, gray w/ some fine ton to gray sand
sone iron staining
Clay, med, gray brown to ’can fine sand; little

Clay, ned, gray

' Clay, med. gray, some L1k, corb, part:.c.:.es and

sone fmc light gray sand

As above

Sandy clay, tan to t,xuy, few blk, carb, particles
As above

As zhove - ‘
Sand, tan to gray, fine, nmuch hght gray clay

As above

- As ebove

As above
As above .
As sbove ;-
As above
As above -
As above

© Sand, ten to gray w/ some clay blue gray
Clay, med, gray (damp) ‘

Clay, med.. gray, sone lime dust

Clay, med, gray





TIOLE # M27
T,D. Lkt

FEET
2-l

L6
6-8

8-10

10-12
12-1
14-16
16-18
18-20
20-22
222
2l-26
26-28
28-30
30-32
32-34
34=36
36-38
38-40
Lo-42
hg"hh ToDo

o o
Seca.18

LITHOLOGY

Sand, fine light gray and surface soil

Clay, light gray, some 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 w/ some fine buff sand

As above «
Clay, light gray

As above -

As cbove :

Clay, med, gray w/ some vlk, carb, particles
Sand, blue gray very fine w/ some blue gray clay
As above ‘ 3

As above

As gbove

As above

- As above

As above

As above

~di -
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HOLE # M-28 : o - Sec, 18
r.D, Lot . ‘
FZET LITHOLOGY
2-h .Clay, med. gray, some white lime dust
L6 Clay, ned, gray w/ some iron stained clay
6-8 Clay as above - :
8-10 Clay, med, gray, blk, carb, dust (coal) and"
: some dark gray to blk, claJ
10-12 , Clay, med, gray w/ little iron staining
121} Clay, med. gray w/ some blk, carb, particles
1-16 A As. sbove '
1618 - Clay, med, gray w/ some buff sand and a few blk. _
,caro. particles
18-20 Clay, med, gray w/ sone buff sand and some iron
- A ‘stained clay
20.22 As above
22-2l © As above .
2L-26 K Clay, blue gray w/ fine blue gray to gray sand
26-28 As above
28-30 As above '
30-32 : Clay, blue gray, w/ some blk, carb, partlcles
32-3L As above
3L-36 ‘ Clay, light gray, caco dust
36-38 As above .

38-40 T.D, - Clay, med, gray

-‘4/7_.






e e

HOLE # 1~-29-C

T.D, 52!

CORE # -

.que 1
Core 2
Core 3
Core L
~Core'5
"bore 6

Core 7

Core 8 -

‘ Core 9

Core 10
Core 11
Core 12

- Core 13

FEET N
2-L

L6
~ 6-8

8-10”

10--211
no rec.

211-22%

no rec,

22%=2L3
rec, B8

2lb-25%

rec, 6!

253263

no rec,

283-31%

" rec, 9u

313434

", rec, 30"

" 3L-37

no rec,

EYSAS

rec, 36*

REMAESY

rec, 30%

Lbd=l73

rec, 24"

uThl8

rec, 124

48i-521. T,D,
rec, 1on .

@ o
Seé. 18

" LITHOLOGY -

Sand, buff med, grained w/ a little med, gray

clay iron stained .

Clay, med, gra &y w/ fine gray sand and some.

iron staining

As zbove -

Sand, buff fine U/ some mﬁd gray clay, iron stained

Sand, buff, fine; bottom 2 feat "ontalned some.
blk, carb, parulcles

Sand buif fine, w/ little med, to-light gray

.clay

'101ay, med. gray‘w/ few blk carb, partlcles
iron stalnlng on fractures; waxy

- Clay, med. gray

Clay

SandV, ned .gray clay;- llttle iron stalnlng
few blk, carb nartlcles

- Sand, fine tan feuw blk, carb, particles; top 21"

Bottom 9" sand, blue gray fine, few blk, carb,
particles w/ lltble iron stalnlna on fractures

Sand, grayﬁf;ne, some blk, carb, particles

' Top 2t clay, mhd sray w/ some flne gray sand;
© Bottom 1t sandy, clay, med. gray w/ some fine

gray sand

Clay;'Blue‘gray

Clay, blue gray'vradinc and alternating w/ fine .

-gray to blue gray sand

As above w/'few blk, carb, particles

As above -






HOLE # M-30
T.D, 20"

FEET
2-l
L-6

6-8
8-10

10-12
12-1)
W16
16-18 -
18-20 T.D,

Sec, 18

LITHOLOGY
Clay, med, gray

Clay, med. gray, some buff sand and iron
stained clay

Sand, buff:, med. grained, few concretion
chips and iron stained clay (water)

Clay, med. gray w/ buff sand and some light
gray clay

Clay, med, gray (much water)

Clay, med. gray
As above -

As above

‘ As above





. HOLE § D-1
7.0, i

FEET

2=l
=6
6-8
S 8-10
o 10-12
1241
| ' 1,-16
- ~ 16-18
| » 18-20
- 20-22 -
22-2l
2L-26
26-28
28-30
30-32
- 32-3L
- 34=36
3638
38-40
Lo-42
L2<l)
Lil-l6
L6-48
L8-50
50-52
52-5L
54-56
56-58
58-60
60-62
62-61;
6L1-66
66-68
68-70
70=72
72-7)4 To Do

Sec, 17

' LITHOLOGY

Sand N buﬁ‘ , fine

- As above.

As above e
As above -
As above

~As above

As above

As sbove

As above
As above

' As sbove

As above

As above

As above

As above

As ‘above

As above

As above '

As above w/ some gray iron stained clay
Sand, buff .and some med, gray fine sand
As above .

Sand, buff, some med, gray clay

Sand, dark buff

'As’ above

Sand, buff, some med, gray clay (damp)
As above

Sand, buff, some med, gray clay

As above :

As above

As above :

Clay, med, gray (much wa‘oer)

As above

As above

As above

- As above
- As above

-5 -






RN

R

RS





HOLE # D=2
T.D., 60!

FEET

2-4
L-6
6-8
8-10
10-12
12-1)
14-16
16-18
18-20
20-22
22-2°
2L-26
26-28
28-30
30-32
i
36-38
38-L40
Lo-=U2
Lho-hl
Lli-l6
L6-18
118-50
50-52
52-5L
5456
5658
5860 T.D,

Sec, 17

LITHOLOGY

Clay, light gray and surface soil

Sand, light gray, fine and light gray clay
Clay, light gray '

Sand, buff w/ some light gray clay

Sand, buff, fine : _'

As above

Sand, buff, fine, w/ few concretion chips

Sand, buff, fine
As sbove
As above -

"~ As above

As above
As above
As above

.As above

As above

As above

As above

As above -

As above '

As above, w/ some gray clay (very damp)
Sand, buff, med. grained

As above

As above

Sand, buff, w/ some med. gray clay (very damp) °

Clay, med, gray
As above
As above

- As above -
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HOLE # D-3
T.D, 90!

FEET

2=l
L6
6-8
8-10
10-12
12-1);
14-16
16-18
18-20
20-22
22-2l
2h-26
26-28
28-30
30-32
32-34
34-36
36-38
38-L0
Lo-}2
h2-ll
Lly-L6
L6-48
L8-50
50-52
52-5L

5456 .
56-58
58-60
60-62
62-6L
6L-66
66-68
68-70
70-72
72-7h
T4=76
76-78
7880
80-82
828
8L-86
86-88
88-90 T,D.

Sec,'l7

 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 a.bcve

"Sand, light gray

Clay, med, gray w/ some fine light gray sand
Clay, med, gray w/ much fine light gray sand
Sand, light gray, fine

As above -

Sand, light gray, fine, w/ some med. gray clay
Sand, light gray, fine .

Sand, buff, fine

As above

Sand, dark buff w/ some iron stained gray clay
Clay, iron stained

Clay, med. gray w/ some fine gray sand

Sand, light gray w/ some gray clay

As above

As above

As above _

Sand, light gray, w/ some med. gray clay
Clay, med, gray, w/ some fine gray sand

Clay, med, gray w/ some iron staining and little
fine gray sand

As above _

Clay as above w/ some buff sand

Sand, buff, some blk, carb, part:.cles

. 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, Much water.
As above

As above

As above

-S8d -





HOLE # D)
7,D, 110"

100-102
102-10}
104-106
106-108
108-110 T,D,

Sec, 17

LITHOLOGY
Sand, light gray, fine
Clay, med, -gray, some 1ron staining
As above
Sand, gray, fine _w/ some iron stained clay
Sand, gray fine
As above
As above
As above
As above
Sand, light gray, some iron stained clay-

- Sand, light gray

As above
Clay, dark gray, some i‘ine oray sand
As above .

"~ As above
Sand, fine, light gray, some dark gray clay _

As above
As above
As above
Sand, buff, fine
As above
As above"
As above

- As above-

As above.

As above

As above

As above

Sand as above w/ some dark gray clay
Sand, buff, f:Lne

As above .

As above

As above .

As above

As above

As above

As above

As above

As above

As above W/ some gray clay
Sand, bui‘f 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
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HOLE # D-5
TCD. 100' v

~ FEET
o), |
L-6
6-8
8-10
10-12

12-1l

116

16-18
18-20
20-22
22-2l
2l-26
26-28
28-30
30-32
32-3L
34-36
36-38 -
38-40
,o-12

, 98-100 T.D.

® o
Sec, 17

.LITHOLOGY
Sand, light gray, fine

Sand, light gray, fine, w/ some iron stained clay .

Sand, gray, fine
As above

Sand, gray, fine, some -iron staln::.ng on l:.ght

gray clay -
As above . :
Clay, browm to gray, much jron staining
Sand, buff, flne , some clay as above

As above

Sand, buff, fine -

As above

As above:

As above’

As above

As above -

As above ' ‘
Sand, buff, fine s w/ some blue gray clay
As above

As above . -

Sand, buff, fine

As above

As above

As above

As above

As above

Sand as above w/ some med, gray clay

As above

As above

As above

Sand, buff, fine

Clay, blue gray, w/ some iron stan.nlng
As above

As above

As above

As above

As above

Sand, buff, fine

As above

As above

As above

As above

Sand, buif w/ some med, blue gray clay
As above B

As above

As above

Clay, blue gray w/ some buff sand

Clay, blue gray :

As above |

As above:

o ‘.,_5—’/_
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HOLE # D=6-C

T.D. 65!
CORE #

Core 1

Core 2

FERT

2-4
L-6
6-8 .
8-10
10-12
12-14
=16
16-18
18-20

- 20-22

22=2)

2L-26

26-28
28-30
30-~32
32-34
34-36
36-38

38-ho
rec, 24"

Lo-L2
L2-ll
Lil-L6
L6-18
118-50
50-52
52-5
54456
56-58
58-60
60-62
62-65 T.D.
rec, 36"

o

As
As
As
As
As
As
As

- As
© As
As

As
As

-+ As

As
As
As

As.

As
As
As
As
As
As

‘As

As
As
As

Clay, méd. gray w/ little fine gray sand

| Sec, 17

LITHOLOGY

Sand, buff w/ some light gray clay

above
above
above
above -
above -
above
sbove
above
above -
above
above
above
above
above
above -
above
above

Sandy clay, light buff

Sand, buff, fine

above

‘above

above
above
gbove
above
gbove
above

~above

above -

Few blk, carb, particles

“V~?3Tf1





HOLE # D-7 : Sec, 17
T.D. 50! : o
FEET ‘ - LITHOLOGY
2=l Surface, light gray clay and soil
L-6 Sand, light gray, fine, w/ some light gray clay
6-8 As above
8-10- As above
10-12 Sand, buff, some light gray clay
12-1} Sand, buff, fine
14-16 Sand, buff, some light gray clay
16-18 Sand, buff, fine
18-20 ' Sand, buff, some light gray clay
20-22 As above .
22-2) | As above
24-26 . As above’
26-28- As above
28-30 sand, buff, fine
30-32 As above
32-3l - As above
3L-36 As above
36-38 As above w/ some light gray clay
8-40 : Sand, buff, med. grained w/ some light gray clay
0-L42 ' Clay, med. gray w/ some fine gray sand
L2-LL Clay, med. gray w/ blk, carb. particles
Lu-L6 . As above . ‘ S
. L16=148 . As above -
4,8-50 T.D, As above
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D-8-C
. T.D, 56!

CORE #

Coré 1
Core 2

Core 3

FEET
2=l

- 6-8

8-10
10-12

1.1

1-16
16-18
18-20
20-22
22-2)
2Li-26
26-28
28-30
30-32
32-3L
3L-36

- 36-38

38-40
L0-L2
L2-hl
Ll=l6

L6-18

rec, 10

50-53

rec, 2L

53"'56 T-D-
rec, 18"

Sec. 17

LITHOLOGY

Sand, buff, fine w/ little light gray clay
As sbove

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 g
As sbove
As sbove -

As above

- As above

As above
As above

Sand, buff w/ some med. gray clay

Sandy ciay,’ med, gray w/ few blk. carb. particles

Sandy clay, med, gray w/ few blk, carb, particles

-57.





HOLE # 15-9 :
T.D. 50!

FEET

48-50 T.D,

See, 17

~ LITHOLOGY

Clay, light gray, surface soil

Clay as above

Clay, light gray ‘and fJ.ne buﬁ‘ sand

Sand, buff, fine, some light gray clay
Sand, dark w/ iron staining, fine with some
1:Lgh'b gray clay

. Sand, buff, fine

As above

As above

As above

As above

As above

As above '

Clay, med. gray, iron stained, some fine ‘gray sand
w/ much buff sand

As above '

Clay, med, gray, much iron stainlng, much buff sand
As abowve

As above

As above

As above (much water)

Clay, light gray w/ some fine gray sand

some iron staining (much water):

Clay, light gray to med., gray

Clay, med, gray, some flne gray sand (much water)

Clay, med. gray
As above -

.—5'{.






HOLE # D-10 - Sec, 17

T.D. 60! ' , o

FEET LITHOLOGY

2-4 _ Clay, light gray, and surface soil

L6 * Sand, buff, fine v

6-8 Sand, buff, fine, some dark iron staining

8-10 - Clay, med, gray w/ some fine gray sand, much

‘ ‘ iron staining and a few iron concretion chips

10-12 , Clay, med, gray v/ some fine gray sand

12-1) _ As above

1-16 : 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

22-2) - As above : '

2L-26 As above

26-28 o Clay, med, gray, some fine gray sand

28-30 As above :

30-32 ‘ As above :

32-3L , Clay, med, gray to dark gray, few blk, carb, particles

' w/ little iron staining :
3L-36 ' Clay, med, gray to dark gray, w/ little bluc gray
: clay

36-38 : Clay, med, gray w/ some blue gray clay

36-38 : ' Clay, med, gray and blue gray clay 50-50

38-40 : As above

Lo=l2 ‘ Clay as above

L2-Lk As above -

LiL-L6 As above

L1648 As above

1,850 As sbove

50-52 , As above

52-50 Clay, med, gray and blue gray clay (50-50)

5L-56 _ : As above -

56-58 As above

58-60 T.D. As above





II0IE ;¥ D-11 C ' C Sec, 17
T,D, 70! j o ‘
FEET - LITHOLOGY

2=l | Sand, buff, fine

L-6 ~ As gbove ‘

6-8- As above

8-10 L As above -

10-12 -~~~ Sand, light gray, fine

12-1) As above '

1h-16 ' -~ Sand, buff, med. gra:x_ned

16-18 As above

18-20 : As above

20-22 As above

222l o Clay, med. gray, rmuch buff sand

2ly-26 . As above

26-28 : . As above

2830 - ©°  As above

30-32 _ ‘ As above -

32-3L . Sand, buff, med, grained

3436 ‘ As above

36-38 ' .. As above

38-40 As above ' '

Lo=k2 - ' Sand, buff, med. gralned w/ sore med, gray
clay w/ iron staining

L2=LL As above; very little clay

Ll-l6 ' As above; very little clay

L6-48 As above; very little clay

L4,8-50 ' As above; very little clay

- 50-52 o As above; very little clay

52-5h Clay, med. gray, much buff sand (up hole?)

54-56 ' Clay, med. gray w/ blk, carb, particles

56-58 Clay, med. gray (damp) w/ some fine gray sand

58-60 v . Clay, med., gray w/ some blue gray clay (very wet)

60-62 L Clay, med. gray

62-6L _ - As above.

6l-66 As above

66-68 : As above

68-70 T.D., - As above
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HOLE # D-12
T.D. 70'

FEET
2-l
L4-6
6-8
8-10

10-12
12-14

14-16
16-18
18-20
20-22
22.2]
226
26-28

28-30 -
30-32
32-34
34-36
3638
38-40
Lo-42
Lo-lk

Lh-L6

L6-48
- L48-50
50-52
52-5L
Sl-56
56-58
58-60
60-62
62-6l
61-66
66-68
68 "'70 T . Do

Sec, 17

LITIOLOGY

Clay, light gray, and surface so0il

Clay, light gray, some iron staining w/ some
fine buff sand

As above .

As above

As above

Clay, light gray w/ some iron staining and a
few blk, carb, particles

As above

Sand, light gray, fine

As above :

- As above

As above

As above

Clay, light gray w/ iron stalm.ng and much llgh’c
gray fine sand :

As above

As above -

Sand, light gray, fine

As above

As above

As above

Sand, buff, fine

Sand, - buff s finc, some 11ght gray clay and fine gray
sand _
Clay, light gray W/ some iron staining w/ 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 sbove

As above

4.
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HOLE # D-13
T.DO Sh' ’

FEET

2-4
L6
6-8
8-10
10-12
12-1L
1h-16
16-18
18-20
20-22
22-2l
2lj=26
26-28
28-30
30-32
32-34
34-36
36-38
38-L40
Lo-)2
L2-lk
Lh=Li6
L6-48 .
118-50
50-52
. 52-54 T,D.

Sec. 17

| LITHOLOGY

Surface clay

Sand, light gray, fine and la.ght gray clay

As above

As above .

Clay, med, gray

Sand buff, fine, l:.ttle iron stained med, gray clay
Sand, buff, i‘me

As above . '

Sand, buff, med, gralned :
Sand, dark buff, much iron staining w/ some gray clay ~
Sand, buff, med. frran.ned L
As above S

Sand, light gray, flne

As’ above

As sbove

As above v/ some ned. gray clay

Sand, buff to light gray, med, grained
Sand, buff, med. gralned some gray clay
As above

As above .

As above

Clay, med. gray, some fine gray sand (damp)
As above _

As above .

Clagy, med, gray

As above = .

‘.:—4.2,
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HOLE # D-1ly T . Sec, 17
T.D. 60Y R _ ,
FEET IS | LITHOLOGY <
2-L . Clay, 11ght ay and surface soil
h-6 - Sand, light buff?, fine w/ - some light gray clay
6-8° . Sand, llght buff
- 8.10 - Sand buff, some light gray clay
10-12 o v AS»abovei
121 ~As above
14-16 ‘ - "~ As above .
16-18 . o . Sand, buff, fine
18-20 ' , . s above : o
20-22 '~ Sand, buff, fine w/ some med gray clay, iron stalned
22-2l ' C Sand, buff, flne _
2l-26 As above »
26-28 ‘ As above
28-30 S As above
30-32 _— . -As above
- 32-3Y . ‘ "~ As above
3L4-36 ' As above. | -
36-38 As above
38-L0 - Sand, med. gray some buff sand w/ some med, gray clay
Lo-L2 } - As above . _
o=l . Sand, buff w/ some med, gray clay
Lli-L6 : : As above
CL6-148 o Sand, buff and light gray sand; few blk,. carb,
' particles (darp) :
48-50 .. As above S
50-52 Clay, med. gray W/ some fine gray sand
52-54 - . As sbove
5L-56 . , As above '
56-58 - . Clay, med, gray u/ some flne gray sand

58-60 T D, ' o ‘As above





~ . .

HOLZ ;# D-15 .See, 17

T.D. 50!
 FEET LITHOLOGY
2=l _ Clay, light gray and surface soil
4-6 Clay, light gray
6-8 ; Sand, llght gray, very fine, some 11ght gray clay
8-10 4 Sand, light buff very fine
10-12 _ As above
2.1 As above
1-16 . Clay, light gray, white lime dust
16-18 : . As above
18-20 o Sand, buff, much iron stalnlng and few iron
o concretlon chips .
20-22 : Sand, dark buff, fine
22-2l ‘ As above
24-26 : Sand, buff, med. grained
26-28 o As above
28-30 As above
30~32 ' - As above , ‘ )
323l Sand, buff, med. grained, some med, gray clay’
3L-36 : Sand, buff, some med, gray clay and blk, carb,
: particles
36-38 _ . Clay, med. gray
38-40 As above
L0-12 . Clay, med, gray and some blue gray clay
L=l As above (much water)
W -h6 As above
. L6-L48 ' As above

4,8-50 T.D. ‘ As above

bo/-





HOLE j# D-16
7. D. 4Ql

FLET
2=l
L6
6-8
8-10
10-12
12-1l;

- =16

16-18
18-20
20~22
zz-éh
2l-26
26-28
28~30
30-32

32-34

34-36
36-38
38-Lo T.D.

Sec.. 17

* LITEOLOGY

sand, buff, fine

- As above

As above
As dbove

Sand, buff w/ some iron stained med, gray clay

"As above

As above -

Sard, light gray, fine

As above

Sand, ,bgff, some iron stained med. gray clay
As abox}e

As above

As above u/ some blk, carb, particles

As above

Clay, med gray w/ blk, carb., part:.cles and some
fine gray sand

Clay, as above

As above

As ‘ab‘ove

As above

e





HOLE # D-17
T.D. 30

arem
FORI

2L
L6

6-8
8-10
10-12
12-1)
116
16-18
18-20
20-22
22-2l
2l-26
26-28
28-30 T.D.

Sec. 17

.. LITHOLOGY
Sand, buf’fb,b so:*;e 1ight gray clay
sand, buff - |
As above
As abové
As above
As above
Send, buffs little med. gray clay
Clay, med’. gray,some’ iron staining
Clay, med. gray |
rAs above |
As above
As abovg
As above

As above

-¢é-






HOLE # D-18-C

T.D. 50!

CORE #

Core 1
lost

Core 2

Core 3

Core I}

Core 5.

Core 6

Core 6A

Bore 7

Core 8

FEET
2.l
L6
6-8
8-10-

10-13
rec. hll

1! reaming

17

rec, 18n

17=20
rec, ?h"

20-20%
rec, OV

203-23
rec, 18

23-26

rec, 8"
2627

27=31
no rec,

31-36
rec, Liv

36-40

no rec,

Sec, 17

 LITHOLOGY

Clay, med, gray v/ some light gray clay and

fine 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, gfay 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 waxy '

17-18 clay, med. gray, few sandy partings on
horizontal bedding core fractured on blk,
organic streaks (carbonaceous silt) clay waxy
18-18}; sand, med. gray, fine, iron stained and
streaked '

183-20 sandy, med. gray clay,iron stained and
streaked

Clay, med. gray w/ few patches of fine gray
sand .

Sandy clay, med, gray-blk, organic silt on -
fractures; plant parts lignitic; vertical
lineation of fine gray sand, organic silt and
med, gray clay; 1ron 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

. -é 7;
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WOLE ¢ D-18-C  Cont..

CORE FEET ' LITHOLOGY

Core 9 ho-L3 Clay, med, gray w/ fine med, gray sand in
rec, 29" patches - and streaks throughout
“Core 10 L3-S o recovery
 no rec,
Core 11 L5-L48 * Top 9" sand, med, gray, fine grained w/ vertical
rec, 16" lineation

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

throughout
Core 12 L48-50 T.D, Sandj, ‘med, gray, clay; many lignitic plant parts;
rec, 5" vertical lineation of fine med, gray sand; - '

fine med, gray sand also in patches

-¢7-






HOLE # D-19 : A Sec. 17
T . Do SO ! R . '
FEIT © LITHOLOGY
2=l ' ' Clay, light gray and surface soil
L-6 Clay, light croy u/ some fine gray sand
6-8 As above
8-10 Sand, buff, fine w/ some light gray clay
10-12 ' Clay, light gray, much iron staining
12-14 As gbove ‘
W16 . ~ Sand, buff, fine, some light gray clay
16-18 . Ag above. :
18-20 As above
20-22 Sand, buff, med. grained
22-2l : As above
2-26 ‘ _ As above
26-28 : Sand, as above, some light gray clay
28-30 As above ‘
30-32 As above
32-34 Sand, buff, med, gralned, some light gray clay
' ' _ and flne gray sand
31136 ' : As above
36-38 .+ (lay, ned ‘gray, some blk, carb, particles
38-L0 : - Clay ag above
Lo=l2 Clay, med, gray w/ e some fine gray sand
Lo-Lly As above
hli-k6 As above
L6-18 - As above
L8-50 T,D. ' As above

L9





X3

HOLE # D=20-C

T.D. 80!

'CORE #

Cored
Cored

Cored

Core 1
Core 2
Core 3
Cored

Cored

Cored

. Core L4

Core 5

Core 6

Core 7.

Cored

FEET

2,
16
6-8
8-10°
10-18
no rec,
18-19.
no rec,
19-20
no rec,

20-23
rec, 20m

23-26

no rec,

26-29.

no rec,

. 29=30

30-35

no rec,

35-L0

no rec,

ho-hT’
47-50

rec, 24"

1 50~53

rec, 31t

© 53.55

rec, 24"

55-59

. Tec, L2n

59-80 T.D,

Sec, 17

Sand, buff, fine
As above -

Sand, dark buff
Sand, buff to tan
As above'

Clay?, med, gray w/ some fine gray sand

Clay?, med. gray w/ some flne buff and dark buff
sand

. Sand, fine, med. gray and buff; iron streéks

throughout; horigontal lineation; alternation
of fine‘gray sand and fine buff sand in part

No recovery; some sample jamed in mouse--
Sand, fine buff and some fine gray sand w/ some

med, gray clay

No recovery, some sample jamed in mouse--
Sand, buff, fine w/ some med, gray fine sand
some med, gray clay

1t lost during reaming

Sand, buff

Sand, buff w/ some med, gray clay?
Sand, buff w/ some med. gray clay?

Clay, med, gray, much fine med, gray sand
throughout w/ many lignitic plant parts

Clay, med, gray sandy w/ some blk. lignitic plant
parts .

As above

Top 20" fine sandy ned, gray clay w/ some blk,
carb, silt patches .

Middle 10" sand, fine, med gray; some med, gray
clay w/ blk, llgnitlc plant parts .
Bottom 12" fine sandy med. gray clay w/ few

blk, lignitic plant parts

Much water was encountered at about 59'; core
barrel was pulled every L to 5 feect but no core
was recovered; Of core recovery was possibly

due to the large amount of water

- 70 -






HOLZ ;7 D-21

T.D, 50!
FEET

2-4
L6
- 6=8
"~ 8-10
10-12
12-1}
1-16
16-18
18-20

20-22" -

22=-2l
2L-26
26-28
28-30
30-32
32-3L
34-36
36-38
38-L0
Lo=)2
L2-Ll
Ly =l6
L6-18
148-50 T,.D,

Sec, 17

LITHOLOGY

Clay, 11frht gray (very dry)

Clay, light gray w/ some fine buff sand
Clay, as above

Clay, med, gray u/ some fine buff sand

‘As above

Sand, -buff, fine

Sand as above :

Clay, med, gray w/ some fine buff sand
Clay, med. gray v/ dark iron staining and
some fine gray sand

Sand, ‘dark buff 7/ some med, gray clay, iron.

stan.ned

Sand, buff, some bL{. carb, particles

Sand, buff, fine .

As auvove

As above- :

Sand, buff, med, grained

Sand, dark buff, some blk, carb, particles
As above . v
Sand, buff, med, grained

As avove

. As adbove

s above
As above

Clay, ned, gra,y
As above

-7/






TOIT . D-22 -  Sec, 17

T.D, L
- FEaT o LITHOLOGY
2-4 o Sand, light gray, fine grained miked w/ soil
li-6. , Sand, fine light gray
)-8 - Clay, light gray w/ some fine llght gray sand
8-10 o . Sand, buff fine
10-12 ' Sand, buff, 1little brown clay and iron concretion
' B : chips ’ '
121 | Send, buff, fine
116 : : As above
16-18 " As above
18-20 | _ As above ‘
20-22 f Sand buff, med, grained
02-2l o As cdbove '
2b-26 . © . As above, some light gray clay
26-28 - Sand, dark buff, W/ few carb, particles
20-30 Sand as above |
30-32 As above ‘ ‘
32-34 o .Sand, dark buff, some blk, carb, particles and
- A dust w/ some 1:L<'ht gray.clay ,
3L-36 ' ‘ ~© As @bove ‘
36-38 - S Clay, med, gray, w/ some fine gray sand .
38-ho : Clay, sandy, fine gray sand w/ some med, gray clay
Lo-1i2 Clay, med. gray

L2-Lk T D. Clay, med. gray .
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FOLEL ;) D-23

TODQ 50’
FEET -

2-Y
L-6
6-8

- 8-10
10-12
12-1;
- 1he16
16-18
18-20
20-22
222l
2L-26
26-28
28-30

30-32
32-3L
34-36
36-38

-38-40
Lo-L2
Lol
Lk-L6
1648

. hB-SO T.Do

Sec, 17

LIT:OLOGY

Send, light gray and some buff

Sand, light gray

ozmd, .J.n'ht gray v/ some light gray clay
Send, lisht gray w/ some light gray clay
Sand, light buff, fine gralned

Jite gbove

As :Jbove .

As above

A3 above

Ag above

As above

As above

Sand, buff med. gralned
Sand, buff, med. grained w/ some light gray clay
and ine gray sand

Sandy, med, gray clay

As above

Clay, med, gray to dark gray, some iron staining
Sandy, med, gray clay ,

As gbove

Clay, med. gray, sticky (damp)-

Clay, med, gray, sone fine gray sand

- Clay as above -

Clay, med, gray
As cbove
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TOLT ! Da2l
T.D. ho‘

FExT

: 2-}4

-6
6-8
8-10
10-12
12-1
116
16-18
18-20
20-22
22-2)
2li-26
26-28
28-30
30-32
32-3L
3L-36

36-38
38-40 T.D.

Sec, 17

- LITHOLOGY

Sand, buff, fine
As above -

As above .

As above -

As cbove

As above

As above

As above .

As above

Sand, buff, med, grained

As gbove -

As above

Clgy, med, gray

Cley, med, gray, some fine gray sand

Clay, 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
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HOLT i D-25
T.C. 38!

Sec. 17

- LITNOIOCY.

" Sand, buff, fine grained
‘As cbove

As above
As cbove
As cbove

“As cbove

As above

‘As above

Sand, buff, nmed, grained

As zbove

As above

As above

LAs ebove

Sand, buff, much water '
Sand, gray ond med. gray clay w/ blk, carb,
particles in rmd

Clay, med, gray ‘sticky w/ some fine gray sand

 and much blik, carb, particles w/ lignite

Clay, med. gray v/ some gray sand, fine, and
L1k, carb, particles '
Clay, med, gray, some fine gray sand and

- blk, carb, particles :
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oLz ! D-26

7.3, 30t
FEET
2-l

L-6
6-8

8-10
10-12

12 -1

1L-16
16-13"
18.20
20-22
22-2l,
2ly-26
26-20
28-30 T.D.

Sec, 17

LITHOLOGY

Sand, very flne, light buff w/ some gray.

clay (Light)

As above '

Sand, light buff, very fine, l:l.ttle gray clay (light)
w/ blk, carb, particles; few gypsum flakes and
gypsum white powder

Sand, buff, fine

Sand, buff, fine, some light gray clay and much
blk, cerb, particles and blk, dust, iron stain

on clay chips

Clay, med. gray, much blk, carb, particles; some
iron staining

As above

As above

Clay, ied, gray

As avove ' ' '

Clay, dark gray to blk,; some blk, carb, partlcles
Clay, med. gray

As above-

Clay, med, gray
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L

HOLE # M~1-C

2hi3-25

. 25-25%
25%-26'
26

 RADIOMETRIC 10G

READING MR/HR

057
+065 :
038
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HOLE # M~-2 RADIOMETRIC 1OG 3

FEET READING MR/HR

-ad o .08

RERP 019

le-2y .05

12303 079

L3-L3% 019

L33-Lk .093
R
L3S 051

hS "135%' ! 002)4
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RADIOMETRIC 1LOG .

HOLE # M-13 i
| FEET ' READING MR/HR
LRel8 ol

18-183 .02k
L83-L9 $051
L9=Uo% 065
49150 .051
50-5(% 038
Sod-51 - .02k
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HOLE # M~1l

18319
19-15%

20-20%
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