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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA

PRIMARY NAME: ORPHAN LODE

ALTERNATE NAMES:
GOLDEN CROWN MINING CO.
WESTERN GOLD AND URANIUM

COCONINO COUNTY MILS NUMBER: 55

LOCATION: TOWNSHIP 31 N RANGE 2 E SECTION 14 QUARTER N2
LATITUDE: N 36DEG 04MIN 20SEC LONGITUDE: W -112DEG 09MIN 00SEC
TOPO MAP NAME: BRIGHT ANGEL - 15 MIN

CURRENT STATUS: PAST PRODUCER

COMMODITY:
URANIUM
COPPER OXIDE
MOLYBDENUM
ANTIMONY
COBALT
GOLD
BARIUM WITHERITE
IRON
LEAD
MANGANESE
SILVER
ZINC
CALCIUM CALCITE
FELDSPAR

BIBLIOGRAPHY:
ADMMR ORPHAN MINE FILE
US-AEC 172-479,P.2,8 &9
BLM MINING DISTRICT SHEET 62
ADLER, H2, ECON GEO, VOL 58, #6, P 849-850
GRANGER, H. ET AL, USGS BULL 1147-A, P A7-A12
AZBM BULL 180, P 235, 287
ADMMR "U" FILE
USBM CRIB PRINTOUT M001823

CONTINUED ON NEXT PAGE



CONTINUATION OF ORPHAN LODE

HICKS, C., ADMMR MOLY OCCUR, MIN RPT 3, P 15
CHENOWETH, W.L. "ORPHAN LODE MINE, GRND CYN
AZ, HSTRY MINLZED COLLAPSE-BRECCIA PIPE"
OPEN FILE RPT 86-510 (ADMMR GEOLOGY FILE)
ADMMR 7 U/G MAP (ABM MAP BOX)

USGS OFR 86-510 ORPHAN LODE MINE A CASE
HISTORY . ..BY W.L. CHENOWITH, 1986



" OF MINERAL
STATE OF ARIZONA
FIELD ENGINEERS REPORT

W : ;
Mine ,Orphan Mine ; Date hpto h’ 1959

Distrit Grand View (Grand Canyon) : ' Enginer  Travis P, Lane

Subject: Visit of Aug, 20, 1959

The operating company is Western Gold & Uranium, Tne, Company officers and key
personnel at the mine are as followss ] :

President Russell Richards : Supt, ~ ./ Maurice Castagne
Treasurer 'Joe Fakler Asst, Supt, - Bob Hartman
- Mining Director +C. E. Pryor : Geologist / Max Kofford

Mr, Richards was present ég the time of this visit, Mr, Castagne was absent on

Yacation. Mr, Hartman conducted a tour of the workings. Mr. Kofford supplied much
helpful information re the operation, :

The depqsit, is a brecciated volcanic pipe, technically 4d§scr1bod 88 a cryptovolcaniec
diatreme, The pipe workings in depth penetrate the beds of the Hermit shale formation

the pipe is Coconino sandstone » its presence being attributed to a slumping into the
pipe vent of material from the Coconino sandstone formation lying dire¢tly over the
Hermit shale, A number of similar breccia filled diatremes have been recognized in
the Canyon area and the company has investigated several of them, However, none occur
in close proximity to the Orphan deposit and none indicated a content of U308,

The long axis of the pipe is apparently vertical, The horizontal section is roughly
circular with many lateral bulges, At the horizon of the adit workings the diameter
is about 180' and in the lowest workings the diameter is estimated at about L0OO', Most

of the production to date has been derived from an annular ring on the periphery of the

pipe. Recently however some excellent ore has been developed in the lower part of the
workings in a secondary breccia pipe in the interior of the main pipe, and this is con-
. sidered to hold good promigse for the future, The pipe material contains a fair amount
of pyrite throughout and in places the pyrite occurrence is abundant, Some silver is
present, and some tetrahedrite and other non-ferrous sulphides have been moted but only
in very minor amounts,

i The operators during the past year have conducted an intensive dévelopmnt program
and are continuing with this program, The aim is to fully explore the ore potential

of the deposit and to put the workings in shape to economically handle a greatly eX= ;

‘panded rate of production, )

|45¥
The vertical shaft which was collared last spriﬁgra short distance back from the rim
of the canyon near the head of the aerial tram was completed at 1600' and a level at
1500' driven southwesterly some 900' connects by a raise with the northeastern workings
of the 21,5 adit winze level (referred to the adit level as 0), The 1500! shaft level
corresponds to a depth of 4L0O' below the adit level which is driven northeasterly into
the canyon wall, A winze at about 100" in from theportal of the adit opens levels at
1007, 175' and 245' below the adit, The 1500' shaft level is being continued under the
adit workings and two connecting raises are being run and third is planned,

Sboping is presently in progress between the 175" and 2h5' levels and between the




.I?.ioxl‘d, Engineer's Report i : i e - Page 2

i A 100" and 175' levels.

Animportant feature of the mining operation is the systematic drilling of long holes
into the walls of the mine openings to determine (by probes) the economie ore Lmits =
beyond those openings. At present only development material is being hoisted thru the

~ vertical shaft, Ore and men and most. supplies are still handled by the aerial tram,

serve all mining needs thru the shaft and thus obviate the costly mltiple handling =
incident to the tram operation, Also, the limited capacity of the tram has been a
bottle neck to expanding the mine output, by LN

The work crew varies from 80 to 90 men of whom about 20 m;m phnt and office
employees. Of the rest more than half are on development, =

~ Current production is averaging about 2000 TPM, all going to the Mciw plant of
. Rare Metals Corp, The Company hopes to double or triple this production rate when
the necessary underground comnections with the shaft are completed, :

4
A.I"”
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DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

FIELD ENGINEERS REPORT

v ' e
Mine  Orphan Mine ' . Date 7-15-58
District " pmeex  Frank P. Knight, Director
Subject:

Mre ReVe nyman, general manager western operations of Western Gold &h' Uranium,
Ince, and “P.E. Sayre, Supt. of the Orphan Mine, were present at time of visit.

Went down the 1800 ft. incline (1100 ft. vertically) to the lower terminal about
25 ft. above the tumnel portal and offset from it. This incline must have been very
difficult to install,

The tunnel goes in about 100 ft. to a 175 ft. winze, so that ore must come up
the winze, out of the tumnel, up the short incline and out on the 2-bucket long incline.
A 1600 ft. shaft is being sunk to overcome this expensive system. This shaft is 3
compartment with steel sets and treated lagging, and is down about 200 ft. It is ex-
pected to be finished early in 1959.

The ore occurs as pitchblende and metatorbernite in and around a breccia pipe
at the north side of a2 downfaulted block of Coconino sendstone. In a stope which floors
at the 145 level of the winze, and is about LU x 50 ft. in area, this ore is rumning
about 2%. Due to the fact that they are not allowed by the Canyon Park Service to
dump any material outside of their one claim, they include much low grade ore with the

high.

A winze is being sunk from the 175 ft. level and now is down 79 ft. Stope gob
comes from this and other development.

The shaft program will afford better opportunity to diamond drille They have
been confined to downward drilling in the pipe itself without ability to cross-cut it,
so that they do not have desired information as to size and vertical extent of the pipe

and surrounding oree

The mine has unusual difficulties besides the inefficient extraction and total
lack of dump space. Water costs 15 cents per gallon, there being none in the mine. The
Park Service charges 67 cents per ton toll for use of the Park moade, A.E.C. now is
cutting down and the mine is limited to 1600 1lbs. per month of U308 to Tuba City. The
balance is going to Vitro in Colorado., Incline maintenance is heavy, particularly in
rainy season and winter when rock falls are bad.

There are a total of 25 men working, with about 17 underground. The shaft is
being sunk by a Eureka,Nevada contractor. IMine output is LO tons per day.
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DEPARTMENT OF MINERAL ReSOURCES | F¢ 2l -\,,.L_‘_.f\/E.‘_D
State of Arizona { FEB 1 0195
MINE OWNER’S REPORT 4 DEPT, MINERAL RERTUZGES |
. i PLRT K, SRIZONA
5 AR et VISR a— |
Date....... R 006, 1888 .. . ...
v
Mine:.... QR AN M N e
Location: Sec...14..... Twp.31N..... Range.2E...... Nearest TownGrand . CanyonDistance....25..mile s
Direction.West. ... Nearest R.R...(Grand. Canyon). Santa Fe . . . . Distance....2.miles

Road Conditions....Good

Mining District and County:...Grand .Canyon Mining District,. .Coconino. County..

FOrmer NAME OF MiNC oo e e e e e e e e e e e e e mme e em i mmen
=5

Owner:......Western Gold & Uranium, I0C e e

Address:.....Box.95,. Grand. Canyon, ArLZOX8. ...

v
Principal Mivenle. DE08 NROR. - o oo e e DESMET ayiague St el

Number of Claims: Lode.. 1 .......c........... .... Patented.....yes................ Unpatented...........ccoccoooceeeeeee.

Placer s Patented........ccocccciiieiincee Unpatented....................ccco....
Type of Surrounding Terrain . ... .o oo s o cme e eneae
Geology-and MinEraliZaBion . it aisi sttt soiv o iaiuiisnitinse Siuis v ammesons sedisdoniom e iaedibin du et dd S busol
Dimension and Value of Ore Bodyi. ... q..cuuumsussmmmssmsssmmmssusissessssessys snsssusnissssss s sssanassntinmssosissssasas

Please give as complete information as possible and attach copies of engineer’s reports, shipment returns,
maps, etc. if you wish to have them available in this Department’s files for inspection by prospective leasors
or buyers.

(over)



No. Feet Condition

................................................................................................................................................

.................................................................................................................................................

...............................................................................................................

18.
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TABLE # 1

Elements and Minerals Found in the Orphan Pipe

X. Metallic Minerals & Elements:

Metal Minexal (s) Primary _Secondary

Uranium Urananite-Pitchblende X X
Tobernite, Meta-tobernite X
Zeunerite, Meta-gzeunerite X
Summi te X
Hydrous Uranium Sulphate (?) X
Uranospinite X
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Antimony Tetrahedrite X
Stibnite X
Bindheimite (?) X

Arsenic Tennantite
Arsenopyrite
Uranospinite X
Orpiment (7)

P4

»4
!

Copper Tannantite, Tetrahedrite
Bornite, Chalcopyrite
Chalcocite
Covellite
Azurite Brochantite

(?)
(?)

L R

e B4 4

Gold Native (?)

Iron : Pyrite X -
Hematite, Siderite X
Ankerite, Jarosite
Melanterite, Goethite (?)
Limonite, Marcasite

>4 4 M

Lead Galena X
Wulfenite :
Anglesite (?)
Bindheimite (?)

b ]

Magnesium Dolomite X

Manganese - Rhodocrosite X
_Pyrolusite (?) X

Mo lybdenum . Molybdenite X
Ilsemannite ' X
Wulfenite ' X

Nickel, Cobalt Siegenite
Nickel-Skutterudite (?)
Bravoite (7)

Ll ]

Mercury Cinnabar X
Meta-cinnabar (?)

‘Silver Proustite X
Selenium (Unknown)
Zinc Sphalerite X

Marmatite X
Smithsonite X



Page 2

1I. Elements Indicated by Spectrographic Analysis. Minerals Unknown:
Metal Mineral (s) Primary Secondary

‘ Cadmium
| Columbium (?)
| Gallium
- Germanium
Tantalum
Tin
Titanium
Yitrium

III. Non-metallic Hpdrothermal Minerals:

Barite, bartyocalcite
Calcite

Dolomite

Andesine, Labradorite
Quartz (?)

Illite

Alunite

| : 1v. _Secondary Non-metallics and Non-classified:

Kaolin

Cypsum
Carbon

NOTE:

(?) indicates a tentative identificationm.
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/ @& unITED sTATES %\ ‘
#952) | DEPARTMENT OF THE INTL .iOR i
ﬂxﬁ%f ' BUREAU OF MINES |

* SUMMARY REPORT OF MINERALS EXAMINATION

Stateﬂéfifggﬁ ................ County....... CORORINE _....ocnmicnssmmms Mineral Products"mggga .............................
Name -of property or dep051t"“.9f?P§§"9}?§? ...............................................
Date examlnedunii%zfé} _______ Engineer.... Y:“?:"??E?§ ..................... Date.of thls'report"§"?&:§% ............
Reason for exammat1on_B‘%fl}%fff?-,_f_f?_l:-f???}tﬁ__ee__mﬁ_sﬁ__§?9?~_9;83?:%_-.9.993?3‘:-?999 __________________________________
Engineer accompanied bymf?ﬁffﬁ;FE"W§}f9? ......................... Address....... ?ES???Z"éf}ng? ........................
Extent of prOperty"; ..... thLQMQ;;""";"""""""""""“""";" el i S
Owner...... WesternGold&Uranium,Inc ................................... AddressStGeorge’Utah ........................
Leased or optioned to.....NOBe AGATOSS oo mnaen
Location of property (be specific).nﬁffiu}ﬁnn?lué}"ylinﬁl“?“?liugiiﬁ.?Eiué%}f"f?fff ................

B. & M. Coconino County, Arizona

eemamcese;ceswmcagmscnevensnerremaemn= o] .,_-.,.-_-,.....--.-.-..---._-..._--.--..._-.....-.-_---,__--.--.;_....-_; .....................................................................

Type of deposit and mineralogy (brief AESCTAPLLON ) o

vertical pipe with constrlcted neck. Ore occurs in annular rings on the periphery of

te in a
Attitude of the deposit (strike, dip, etc. )...?.l.’?__?f_e_ff.j:.e_‘_.?f??_.?%T_g..e_fs.._.s.....??.l.{ ...........................

northeast direction.

....................................................................................................................................................




Mining and milling equipment on property"""“39§§§4"b?%ﬁfr§@§"QEQHWQQQIQnHQQQI8299&@ _______________

Mmining equipment.
-------"‘““""""““'"""""""7""\' ..)J - sreunessqeeraaseys geqIrevee -
Past production (if any)_f??f?fi?%ff}¥"?0999“?9?§"?EK"??:"E??§n¥???L 7,900 tons”?fr

month 1959-1960 R

7,000 tons per month N o s
Present rate of production (if any).. ..liseiiioenn T S,
______________ J - {6 g ] s I o

Sampling (describe briefly, or attach sketch)......... g?ﬁ? .........................................
v ——— R T I W

_________________________ ) W-t-_"""_””"_"_""_"" 2D DD

Tentative Estimate of Reserves
(Subject to revision when assays.are received or . after englneerlng calculations)
Measufablé”_ln";hlxguix"iﬁuiin;“;;;i;jﬂtOnsunjjx;L"I:"""“J;»;""i4"2“:Grade Tl
TNALCALEA e '"""""; ...... tons...ooeeeeeie. AT Bt > - . |- TSR AU < B
00,000 ani .

Inferredi. ..o 5’ ............................... tons...ooooee- inaar e Mol PR Grade----?.-.?? ......................
Mining method (actual or suwgested)"unf9§§"?9}f"9???"§?9??ng' .......... oo SR

.......................................................................................................

e " Ore is shipped 0 Rare Metals
Milling or.processing method (actual or SUEEOSTRT ). sinmmmmmsmnssmsmmanatsose LA o AR

Uranivm mill at Tuba City, Arizona.

....................................................................................................................................................................................

Pr006331ng tests suggested ..................... IR0 I S Rt I SRR
0 | T . 5 o TR IRt W PR IR B AL e W2 A0
R ‘Operation likely to continue at present rate
~%§ Tentative conclusion and AeCiSiom. ... i it oot
‘z% LR LT N L Ao |
\ . - aEede . g
.

2 be accompanied by brief letfer giving examining engineer's general impression of the
'W31t his impression of the owner, and any other confidential information he may care
\bmit. Refer to any known prior examinations and reports. May be executed in pencil.
« be mailed within 24 hours after examination is completed.

vlnal and one copy to Wa_shington _Off‘i.oe.

s WRon
W 0N . %, “®otion, Washington, D. C.
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CRULAGY AND MINE wONLTNCY OF COPHMH CLEIN,
COCCHLnD COURTY, ART2CHS

We Be Toung and Bldred Ue Wiloon
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LMONFSHERA

TLLSSTTARIONS
Prlex mep showing lezaticn.
fatent survey plst of Crplmn eludm,

Leeglivdinel sostion sloag center line of Grphes cluin,
looking porthvest,

Cruss sestion . 1° L dhoving govornl selstions of
Lre bolien nud braoels pipe.

Croun zeolicn B, 52° B. alwwing deteiled seiptican mipplepentad
o Pipore &, ‘

Lrons seotion € - OF (B, $0° W)

Cross sestion ¥ - 2% (B, 43° 2.)
Py of werkings on AQLS Jeval,
Hap of workings on 340 Level.

Map of workings m 174 leepd.

Hap of vorkings on 25% level.

Hap of workings 292 lovel.

Hap of workings on D « 9 levels,
Bip of wvorkiegs on 339 level.
Bap . of workingy on 350 - 359 levels.

Hap of workines e M0 lovel.

Caterop st portbaset edge of diatreme.

Iover trendise terningl.




GTROLGAOY ARD MIBE wWORKIDGN OF OPPHAN CLARM, CODORIND
COUSTY, ARLAGEA ~

1 2

by €. B, Yousg and Elired D. wilseed

P

X / Wining Enginesr, Burces of Mines

2/ Gesloglet, W.AJE., Zuresy of inen

PUBROGE AND SC0PE OF REpbI
he wutiined by ¥We. Bobert W. Goohen, Begiomal Direstor, Reglen 13X,
mareed of Minss, on May 1%, 1961, the purpose of the iavestigatica ves to
sacertain and roport upes the followilug itemer

Lo The velatios of the origleal Urphan niversl diswovery o the
end iines and side lises of the Urphan palented eluim

&«  TShe phycicnl locstion of the old pre~195Y worklings that sesain
gosessible or fdentifinble on ihe Orphus elsiwm

3. The grosral peology ond geometry of the Orphas ore kedy,
with spseial referguse 1o the boundaries of the Crphen elsin

PIELY WK

9 May 17, 15, end i?,,. 1361, we ciamined the surfece loestions snd the
win terground workings Lf' the eladm. The congpeny officisls nede ws welucsus,
sopbuated v through the miae, apd gove w8 govess 1o all the mine records.
rateat plets of the Orphan elsdn were &ﬁﬁ;&irﬁﬁ from the Gemersl Lond O0fice
jn Fuvenlx. fris. Ap eltespt wme pade 0 lccals clisde cormers or referomcs
pointe un the ground. ¥ vere vaahle 4o find eny clain cuorners sltheagh
g pre-petont discovery end Improvement work on the culorop were wirtualiy
e slown 0n the poltent plsts. Compeny officianls reported thet they bed found
cnly 089 eorper. neammiy Corper o, 2, Wt thet it hed beon Bovoked cub In

ghe ctarse of sindng work aud e 53 lusger in existeace,

T T T N A R . \
¢
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1Y mine maps had bees tiod to $him cormey. We negt sontucied Me.
Vielsoughlin, Ferk Duperintendent, ead fvand that o survey by the Dark Sesvice
had bens msde, beginning et the section sorper betvesn mocs, 14, 15, £0, aud
23, % 3 8., B 2 8., Oilo end Skit Rver bane end peridies, asd exteniisy
Lo the scothwest esd Mng of the Groahen amm.' 5o prrvsnent poinda w‘a
aetallished, vl & Pfonce wes conateuoted along this pouthwest wnd Line of
the elpim frow Cerper Be. 1 4o Covner Fo, 2+ & pap of this sarvey was
araished to us by the Grand Cuyon ?miemi Park ferviee. Suwrvey peuorids
ave insonplete but iadleate possivle dissgreement botveea the Fask supveyr
el tha patent ERrvey.

Ta Light of the avove iaformetion & cheok s e of Lue sdning conosny
sy notes ool ledger. Yheee resords wers fmﬁ to by fragmentary, imnonplebs,
and fnndegusie. X4 &8 our cossldeved cplafon thet those reaoeds wiald mot
stand up wnder & check for scowrwsy end relisbility. fSurvey provedarss and
mativads used gre 8ot ascepted ez stondard prasiict. DPoosens fdae wokld oot
parnlt our Eakiag & chosk survey fevw the seetion corner, beviag the degrow
off acouracy Roeepsney Cor (hig {ype of work, £t wes Secided 40 mske & yough

Brustsa-lepe gurvey fyom 4he etulbwsst end line of the olalw, em iadlested by

Cihe Perk fenoe, to the poyibonnh ond Lins. Yo eneostd the on¢ shaft and fun

yadfags fnwolved sre wertisnl, The cbooR puwrvey rovenlel g 247 farence of

BUG 3‘;13 feat In the location of the mipe workings se eowpared to ihe coxpamy'’s
survey. The Broston work is oot prociss, s Indicaten there is no existing
susvey which &5 pelisble oxuspt the patent survey.

| The corser pomacente of the patest survey are gooo end must be re-

eatehiialind.
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Vo reciepenied 0 mining-compuny sogiveers thet the noviheast end liue
be re-eplaiichod by & procise swreay. It 48 our understanding thab compary
enginesrs vore to etart this work on day 20, 183 |

Ao preseriled, the vime sveliletle for whe {ield lovestigetion, proporetion)
ard transmittel of this report wes pot 40 exceed 1O dogl. Fortunntely.
Hustave Gold and Urendum, $69., mmim ue with its mise weps, peolegic paps,
gaulogle oraas xammti;w, and other leforustien portalalog to (he Qrpben
prepzrty. ¥e had opportusity te check those dels ol waay pleacee uhdsrground
s well 69 on $he puelece durdng Muy LT +to. A9, incluslive, amd it is ouyr
balief dbet the foforpation, insofar as wesd and cualified in thils woport,
is for ihe most pert eorrect, and our mejor eriilciem 48 nob At e error
wos wnde in the survey of Che mise workiogs, ul in thelr velation te the
rvdery 1Tioss of m Grybon ckeim.

Peouired Survey dork

B gorner songrents of the oripissl petent survey eoald be fousd. There

ig ao referenss in mining cosyany eurvey recoyds of duy i fo eay of Lo

P o R e ey

elntsm coraers. Yhure is o refereste of iy wle to Llalsm coraars in ferk
 fevwice survoys. Fhe only Eeown point vewaluing $n refevence 40 the originad

patent sarvey 18 the section eorner ouumon to sues. 3h, 15, HR, end 0¥

. M., B B, I o coblosted thol ef least one meath vill be rogeived

R R SRR SR A Ty

to ouspiete & survey From this eettion qorber Lo ra-aotubiish the eornsys

ef the COriban sleim.
the pooitisg of the sorthenpt wud 1ipe of the Qrplan Gloim a8 BOW G

B o o SR A S RS A K

ou mops 48 only approvisate. The diseowery and Luprovement work of

erigionl locator ea abown OB the potent piat are still intset. Fuowm ke poaiih

of this work & roaph approxisetion of the loesiion of the poprthenst end iiad

St AR

Ceon be sado. It appesys the pinoreilzged cutercy of breceis pipe is wi yhiin

1
i
t
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the borunderies of 4he elals, end 1dbat the pipr plunges in & norihennterly
diraction and extounds beyond the suertheset end uw at Gepths.
BITHATION

the Crphas patented elate (Flgvw 2) $s Sasee. 15, T B A, B2 R,
fiia movd S0t Biver bose msd meridies, withis ihe Orond Crryon Fatlonsl Fork -
and apvrowieately 1-3/% wiles morthwest of Cemnd Cawyom Htaticm.

RISTORECAL mBguany

Yhe Oephe cluim us lossted fa 1003 by Desdel Pogua dhe had found ecpper
ehavings 1,100 fort Lolow the sowih rim of the Crand Canyot. Eossn sewved
fa the Popadch-fmerienn Var sed, 4o 1508, retumsed to the eres to Fils for
patont on bie olalm. Potent was srapked IBrch 33 1905, weny years vefors
the svrrounding Been sogudred Butiomel Fark etadus. '

U evmplete the negessary lebor snd fnovovessuts fur patent on his
ﬁmim-, Hogan bed %0 seke Biz woy.: by & sories of ropes sof ludlers, over (be
nenrly vertieal esuyon wall 0 the ndusyalired cutzrop 1,180 feed holwe the
Fime The peient pist sud potes show twe allvs sgoregsiing 05 feot in lensth
sud one dlocovery ghedd 10 fuet in depth. Theose woxkings are still scesssible,
sud with the eveeptilion of the dicoowery shalt ave virtusily se ¥ormma lofi
Pheme Do digesvary pbalt was ohlitereated by (he recent wlning oporaticn
fa the eowrse of {ransferring wele waterinl frem the surface Lor uwe 6B
slope TLLL {n the wing.

Bogea floaliy geve up in bis vesvel For coppor, sot realisivg he bed
enpmsersd Blghecrade aranfue.  Wen ihe Orend auyen Hations) inrk was
srosted the elsin becuse valuble for serface rlghta. IV wes the culy pareeld
of privately owsel peoperty io the ares and coppletely surroundsd by the

Feiiounl Perk. Tho glolwm wis eoll by Sogen, pemsed through suveral othey

e BRI LY
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hanis, eud wan Tluslly sequired Wy Vesters (old aod Uresfws, Ise., fa 199T.
Thiv euepany Snetalled sn eevisl trem from the iz £5 the vulerop sud sterted
mining, T low capmoity of the tram lixdted the noothly oo nrefuction to
2,000 tens ol yavls nining the ore en expeusive, high-eest opersiicn. In
1999 v owertionl,. Jecompariewsst sbhalt wae senk o the 1,583-font level, emi
# Lfoet erostond wer driven to tho wlos pres o the 1,.900-fool lovel.
Fadeas wera drivem froe the lewl o0 the wilesy worklogs. She opecaticn 4o pow
gomdaated theoush this lowsl, 1,500 Pect below whe shalt sollar.
SUrOURAREY

Spproxinately the scuthery one-thipd of the Cephan oluln liea ot 82
sititods of 7,000 feet upso v pintesy of mpdsrately Jow reliefl fumesietels
gonil of the Cevyos rim.  Hovthwand from ihe ¥im, the sarfsee of the propersy
Gosccinlg weer presinfitous elzpes and shoer eliffe ¢o as sltitsds of elusst -

5090 fert {3tgere 3},

In thisg goction of the Grend fenyun ores, the Clder Procexbeisn bosessst b
reoks sre everkats by 3,600 feot of Feleozoie {Casbheien throuzh Fernien)
strota.  The gesersl ehsrector and thickness of the isdividusl forestions
@*s“ﬁﬁsmg thiv geries ave shoews in Flowe 8.

The Peleorole beds bere dip southweetward et shous 100 feot per mils.

 Fravtwees of porthessd, porthueet, porithegouth, ond other trends bre £ iy

pogmon. bub Be large fenlt doplacesvois sve evidest in the Lumedlate mren

of the mind. The Bright Angel fmult of merthesstwerd tremd, syprozimataly

34 wile snuthenst of the Orphen clatw, effected dlsplecensate in oth

 Preomsbrien and Poeb-Palsozsic times. Other gones sf fracturing in e esclesd

erall precgeeily cogwr, concesled by the Palecwotls ceviee, mnd thoy ore

slgnifizent frotors vegarding potentinl aiuesslizedios,

MW”"“":'
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fha kuowa sisesal depoeils on the Orphes olais, of presest esousmie
Snturest ohiefly beccuse of thelr wenlu-eewient, ocour e reploctments
wiibdn & brecele pipe. ,

Tale pipe, or diatrome, is belloved to bave Doen Jocalisad Whore b ﬁl@mﬁl,
of tetorsseting frectures in ths becement rooks was fnveled with oxplosive

viclanes by ponsous hydrotbeyeml eolublons gaswndtng fron & desp-aonied BoOUYCEs

thaere exposed on the sarfese wad in the ulse workivgy, the §iiling of
the plye consints of rousdsd fo gubungaler froguents of Cosonine wenistons,;
Formit ohale, fupad sandetons sud ehale, oed limestome (Figire 3},
wsss war subjecied to ninor fenlting sad fraslaring &t inservals helore,
saring, sod alter Lo winsrelizatiosg.

sue minvealizing process reswited in Lrrogeley replucasents by dolomxito
i other geupite mipovels, togeiler with veriog ore wlnsrads, sulrbides and
ssides. As deserided by Max B Kufford, ehicd geologint of Western G0l &

Sraniow, | *e:*,”v"’ “unet of the missrelizstisn susure me 6 gooplex very flsge

grafned 6gg

pozate that beaides uranles fnslules niverais of snbiecny, ovbal

o B 4

cogpey, gold, {rom, lond, megmeabum, wpaguneng, wolybdenue, niekel, sllve

tleendum, and sime, iu addition Go wilfea, olay winersls, esleite, feldupare.

wd bardtoe & swber of other elesets are fndicated by spestrograplia

anslysis.

3 Nining worid, vol. 2%, Bo. A pe 39, Jam. 1959
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e mitncraifsetion ooeurs for Che grootor york in the pelrery Topn.

The primory wiscrels wersy sppsrently dopusited wnder o wide Cempovoture

runces  Dectolsyy wlnervals ooewr is the lesched vpper port of the plye,

phova the &38% lovel, ém fn wapaeons poab-siberal dheoy sém@m There 48
poms gevondiary eoriuluant. Albepaslon 18 estensive.” L |
“he brevzie plpe 68 @ whole 43 reporisd to cuntain ﬁ‘&m {3l = D02
poreant !336&, m’% the ore {presusbly ook convelning O.07 poreent oF more
3393_} cocurs in bodies of frresuisr size end ghops. Thus Fiswres % « 10 sdow,

by sreas of stoping, the princissl ore bodies designeted on "8%, 2", end

“soombsr Bing.” Perhems more ore reging in the eneuley wing strosturs than
15 1he other Ruow QeSS | oy

Gew do "EY pad “B° e bodies has bosn mined feem U %‘*’.’:‘ﬁ tzx* iy 8o iév@l
& b ploce whore the strveture peasss beyond the noribosch end llﬁd ésf tha

gladme With the exceptivn of o fer plllere anl soeg oreere the 241t level,
tho plalng ﬁ;m&timémx regovesd el of the ove in ke AT snd “B gwebodies
within the olobs bowsdarices. m & exort tloe mialpg widl %:»‘fa eoeliad o the
guaeler riog steasione. | T

he losstions of the various Roown ore bodles with velevenct to the ape
progizete bovaderies of the (rpbas clale ere suowa o Flowres 3% snd Teib,
Plovres § « 5, perbicolorly, show the ope bodles plumgloy oF mpymu gmbvard

Bogoard whe somroxizmbe popition of the povibesat end 1linw. How Por he oPs

A

pey conbime below the depth of gresent exploration, o el whab dapih the
Alp pisht chooge 80 bhad the ove mighb plunge oulueed bawond githor of the

claln’s side linss, 18 vwnpredicisble.
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Figure £ chows thet ihe origlapl Orphan déseovery and other old
workings #m wilhin tha bosoderlcs of the Orphun patented clafs. At this tiue
the poaliion of the orthenst end 1inz is oot defisitely koowmy howvowr,
yourh wessuronocty frow werkinge snd locstions shown on the Fatent Jurvey
et {(Flowe 2) indicets the novtheast and ldne 1o be porthessd of the
cuteros of tho ore Body. These relnticns are jllustrated alss, wiibh reforense
to the srprosirete position of the sorthosed oud line of the olsde in
Plzures 3 end 8. _

1% 18 noleworthy thet the hishent grade wanlus oxe 36 the wing is

found in the AT ore bodye  Drill hole records sBow this ore hady dlps ovr

plunges o & portbesst direstl

i,

3, posets oubsice the end line of the Cvphan
glols, and merpea with re in She spouler ring streshure of mé dinivene,
Sherefore, it is proosunsd this fo the Poaley pours e PoBLRsENEey UL ora
goiutions foom depll o

Flgare 13 $s o phctograph of lower tyepiline tersdesi.,
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mines. Tue De

‘ Rurcau of Mine: Remarks:

ﬁ Re: Health and Safety Inspection Report on the

Tne inspecti.on Orghen Mine, Grand Canyon, Coconino County, Ariz. |
Gion o a.L col . dated August 20-29, 1962 the IMR Code is listed ’T
recomnent meant as ﬁg933~02-009-109h6. It should be 1,0933-02-003~ 5

10946,

The Orphan mine
on patented .ar
park, 2-1/c mi.
County, Arizong

Tne mine wes v Carl L. Bieniewskl Acting Project Coordinator

aled under wn ¢ From (Name)
[ & . " o
Servie u,8. 7 2 rd ad .
o)t' b e g Wyshs Division of Mineral Resources Date 10-18-62

Uice aduress —— - -

iy s o BEEas. Division—Office—Address |
cfi{icials at Ur Ext: Room: |
and Jacwk Mario ; .

B K Mar:io, U. 5. GOVERNMENT PRINTING OFFICE : 1957—0-416832

part of the inspection.

%here were 26 men on the pay roll, 20 underground and O on the sur-
fmce. The mine was operated 2 shifts a day, 6 days a week

AT e | A1 vyt oy Y 3
..n:i'o.c body coutained uranium and copper values and o-curred as
a diatreme~pipe cutting through the Crand canyon sediment s
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HEATTH AND SAFETY TNOPHCTICHN PwpoRT
ORPHAN MTN® (URANTUM
WESTFRN FOUTTTES, TNC.

GRAND CANYON, COCONINO COUNTY, ARICONA

August 28-29, 1902
By

I.. G. Anderson and Faul 7. Scnapiro
Mining Healtn and Sarety kngineers

INTRODUCTICN

This report is based on & hea.in and safety inspeciion nade pur-
suant Lo provisions of Pu.lic law 87-:00, ertective Septemrer 25y
iyol, authorizing the Secretary ol ine Tnterior to conduct a snuay
covering Lie causes and oreventicn of injuries, nealin hazards,
and other .ea.tn aun. saicly condit.lons in metal ana nenmetallic
mines. Trne Cecretary of Lhe Inwrior assijpuned this study to tne
Bureau of Mines,

Tne inspec: on and this report also are intended to cail the atten-
| tion o & . concerned Lo e hazards owserved at tne mine ant Lo

recomment means of correciing those nazards,
GERERAL TINFCRVATION

Tne Orphan mine is located on the soutnh rim ot the Crand ("anyvon,
on patentud iand within the woundaries of (rand Canyon Nationa.
sl

; Park, R-i/a miies west of the village of Grand Canyon, Coconinc
§ County, Arizona.

The mine was owned uy Western Fquities, Inc,, and was belng opur-
flLed under i sgreement tetween vhat company and ULhe National Parc
Servico., 11,8, Department cf’ tae Interior. ‘he company’'s post=
of'tice aduress was P,0. Rox vY, Grand Canyon, Arizcona. Cperating
cTiicials at the mine were Maurice Castagne, general suverintendent,
and- Jucs Mar.o, mine toreman, ovoth of whom participated in all or i
part of the inspection.

There were 26 men on the pay roll, 20 underground and © on the sur-
i'ace, The mine was operated 2 chifts a day, 6 days a veek.

The, ore body con'afned. uraniup-and -copper values and occurred as
a diatreme-pine cutting through the Crand Janyon sediments,
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me mine wis opened too& vertical shatt, 1,54 feet deep, on the rim
o»f the canyon and uv an asih into the canyon wiall., Access 1o vhe
portal o the adit trom ihe canyon rim was ty mwans cboan 1,50-100L
aerial tramway. Tweo distinet mining methods were empaoyed, Denonds
ing on the location, either a ~oom-and-viliar metpod, O open sLop-
ing woas used. Tpe urfnium-copper ore was transported ¥ miles vy
autotruck to & mill at Tuoa Tity, Arizona. Waste was pauled LY
auvtotrucks Lo a designaled area outside the toundaries of the park.

The mine wac in the process OF recpening aster a4 snhutdown of several
mont hs tor wujor repairs to the headtrame and ore bins.

SURFACE

The msjor surfecs facilities were housed in seversl closely grouped
ipnsulated sheet-meté. covered wood-trame vulldings located within
€0 feet of the shaft.

mquipment in the shops was maintained in gocd working condition, out
gparec OXYger and acetylene cylinders vere staniing unsecured. The
tench mounted crinding wheels vere properly guardsd,  ADn employ=e,
otserved sharpening pits on the 1,200 1evel, was not using any eye-
rrotective eaguipment. A1l saws in the Limper-framing shed were
equipped witn guards, except two tavle saws. Timter was neablly
stacred stoutn 150 feeu trom the chai't. Moving macnine parts were
adequately guarded, except tne tlex coupling on ine small circulat-
ing pump In Loe compressoer huuse, the V-bLelt drives on the crusicr,
and the pulverizer in the vucking room. .

The compressor plant consisted of three semiportable electrically
operated connressors, with a ccmiined capacivy of 3,000 cuvin feet
of air a minute. All compressors were equipred with safety valves,
gafFes, and drain valves, and tne air intakeo were Lo:ated outside
the tuilding, nood housereeping was practiced in and around the
surface plant.

FIRF HAZARDS AND FIRE-FIGHTING PQUIPMERT

Most of the principal cuildings were of fire-resistive construction;
however, their proximity Lo each othoer and tle presence of flammaovle
materials, presented & fire hazard.

0il was stored 200 feet south of the shaft in a wooden dirt {loored
open-front shed, located between two frame bvujldings, in one cf
which were stored the electric detonators. Fire extinguishers were
not provided, the arcé was not posted against open flame and smox=
ing, and drip pans were not provided in the oil shed, Gasoline was
stored in an underground 1,100~-gallon tank equipped with a metered
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Mhe pump Wik wept locked, but was not posted asainst smoking.

pumn .

Smoking was vﬂrmi'pwﬁ underroniic, evcert vn Tne snatt stations and
the 2&i2. "No Smoving 3¢S were not rosted on ‘ne snaftt stations.
Smoking Wao orohivited in ihe yimt er=-frasing shed, and tnhe area Was
posted. '

] A treiler moun ted 300-gallon-capaciuy pumper-zank equipred with 8

4 nozzle and 10U feet of fire hose ves kept on the property. The
National rark Service fire-fighting facilities were stationed 2-l/2
miles away.

3
Y

Dry-chcmical type and carton dioxide rire extinguishers were
installed at Leecations underyround and on the surface; a carton
tetracnloride fire extinguisher was installed on the 1,500 snal't
station. Fire extinguishers were not regulariy inspected.

gurface employees vere instructed in the procedures to follow in

the event of & tire on tne gurface, Rone of the underground empioy=
ees had received training in the use and care of mine-rescue appara-
tus, Or procedures 1O follow in tne event ot an underground fire.

A system 1O warn men and clear +he mine in the event OF an under-
ground fire was not provided. ‘he nearest avallable mine-~rescue
equipment wWas located at the 11.5. Burcau of Mines satetly sgtation

in Phoenix, Arizona, & distance of 313 miles syror the mine. Seli-
rescuers were not provided for wen working underground. Practice
fire drills were not conducted for underground eqployees, nor were
fire doors ©r refuge chamuers provided°

Oxyacetylene cutting and welding, equipment was veing used on tne

B 1,500 shatt level station in construction work on a new ore~train-
N dumping ramp and skip pocket. The floor in this area was con«
Dy structed of Ary planis. The underground transtormer station,
— properly posted, WS 1ocated across {he drirt from the 1,500
- shaft station. T™O hauiage-Locomotive-uattory-charging stations
. were located al the untimbered end of the drirt, avout 50 reet
Loz from the transformer station. The entire area was dry. It was
”r&; stated that the transformer station and the Locomotive-battery- :
) charging stations were 1O be relocated. suitavle type fire :
gy extinFuishers were not provided. i
Lo
oLl _ GTORAGE AND USE OF EXPLOSIVES
Blasting was done with Lo percent special gelatin, fired electrically. ;

Tne surface cxp]osives-stor&ge mapazine, located 9 miles from the
mine, Wab5 properly constructed and posted. No explosives were neing
srored ot the time of tnis jnspection.

}
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G RAPE Re:

The surface detonstor-storage magazine, a wood-irame ouilding covered
with asphalt roofing material, was located close to the oil-storage
building. The building was not posted. At tne time of this inspec-
tion, the magazine contained 2,750 electric detonators stored on
wooden racks and a pumber of automobile tires. Some empty detonator
boxes were left on the floor.

All blasting was done electrically, using 220 volts, alternating
current. The blasting box was located on the 1,500 haulage level
gt the pump station, more than 250 feet from the nearest working
area. Well-installed, separate tlasting lines for each working
eren vere marked and vere disconnected from the plasting box when
not in use. There were no provisions for shunting the lines at
the blasting vox when the lines were disconnected. The only key
to the blasting box was kept by the snift voss, who fired all
blasts, after checking the men out of the area.

Detonators were stored on shelves in a posted wooden box-type mag-
azine, located on the 1,500 haulage drift and 6 reev from the
haulage track.

The underground explosives~storage ragazine vas located on the 1,500
level in a dead-end drift a sale distance [rom the haulage tracks.
The magazine was clean, dry, end posted, and it contained 4O boxes
of hprercenLuspecial-gel&:in type explosives.

Explosives and detonators were delivered separately to the working
places by the nipper. FPrimers vere prevared at tne wvorking races
immediately before use. Wooden tamping sticks were used. Unused
explosives and detonators were returned to their respective sLOTRgE
nagezines. Plasting was done at ine end of the shift. Mist'ired
holes were ecither washed out with & water nose Or revlasted under
the direction of the foreman. A 30-minute vaiting period wes
required vetfore returning to & missed hole.

SHAFTS AND HOISTING, OTHER TRAVELWAYS

The mine was originally opened by an adit at the 1,250 level on tne
gouth wall of tne Grand Canyon of the Colersdo, and ore, men, and
supplies were Lransported to and irrom the mine by means of an aerial
two-bucket trem [rom the rim of the canyon O the adit portal ore
bins. The buckets nud an $00-pound capacity ror Ore, snd the tram-
way Was 1,800 teet lonp. At the time of this inspection, the tram-
way was used only for inspection o! the ventilation ran in the adit
and 88 @n emergency escape way. The tremway equipment was inspected
twice & wech. Brakes vere operated vy solenoid, and nhandrails wvere
jnstalled on landing platrorms.

The main shalt wWas equipped with an eioctrically vverated gear-
driven double-drum noist operated in valance and equipped with




serspeed and overvind devices. Fach drum was separately equipped
with nand orake, clutch, and jndicator. Drums were 5 reet in diam=~
eter, and 31 wraps of the l-inch cable remained on eacii drum when
the cables were fully extended. Hois ting equipment was inspected
ot the beginning of eacn shirt by the noisting engineer. Safety
dogs wvere inspected once a month. Critical parts on the hoist were
inspected weekly and serviced vy an experienced mecnanic, and a rec-
ord of these inspections was kept. All hoistmen received annual
physical examinations. The hoisting caoles were nev and were
jnspected weekly. The sheave dismeters were 00 inches, and weekly
inspections were made of the sheave vheels, records of inspections
being kept.

The headframe was of steel construction, 70 feet high, and was
equipped with a steel laoderway, on ome leg of the angle braces
from the base to the sheave-wheel plattorm. Neither the ladder
nor the sheave-wheel platform was equipped with hanirails. The
ore bins were in the process of peing constructed, and ore from
the WO-cubic-foot-capacity skips was to bte automatically dumped
into the bins. '

The service cages were properly secured under the ore skips and
vere provided with steel bonnels and steel doors that were closed
Lefore the cage Wes moved. Tne hoisting cables were properly
attached to the skips and service cayes with thimoles or adequate
gize and cavle clamps, and there was a second connection on each.
Only eight men were ellowed to ride the cage at one time. Hoisting
gpeed was 027 feet a minute,

There were audivle- and visual-signal systems between the shaft sta-
tions end the noist house, and the signal system was operated on
110 volts, alternating current. Telephones provided at shaft sta-
tions were used to cell cageso The oificial state signal code wes
posted in the hoist house and at shaft stations. Men were not
allowed Lo ride on the cage while hoisting or lowering material.

The heisting shaft was 1,590 feet deep, and the main naulage level:
end skip-loading tacilities were on the 1,500-foot level. The
three-compariment shalt was supported with a concrete collar and
with steel sets with wooden lagging, which had been treated witn

a fire-resistive material. The shaf't and the areas around the
shaft, were dry. Tnec LwO hoisting compartments were each 5 feev
square, and the manvay-and-service-line compartment was 2-1/2 by

5 feet in cross section. The ladders and landing platrorms were
of steel construction. ladders were installed at an angle with
steel-grate landings at 18-foot intervals.

Steel gates provided ai the shaft stations were xept closed while
not in use. The vackside of the shelt, toward the cliff, was not
fenced, end it presentea a hazard,
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n emerguency escape way Was provided through the l,250-foot-level
adit, which was connected to the 1,500 haulage level and other sub-
jevels auove the 1,500 jevel by ladderways through connecting
stopes and raises. Signs designating the emergency escape ways
were posted, and, reportedly, all underground employees were
jnstructed as regards thelr locations.

An underground hoistroom, located in & crosscut on the l,500-foot
jevel close to the underground machine shop, was provided witn an
electrically operated L-foot diameter single drum hoist. The hoisu-
ing cable was geven-eighths of an inch in diameter and vas properly
rastened to the noist drum and supply skip. The hoist was pro-
vided witn an indicator and & substantial hand vrake, and audiole-
and visual-signal systems operated on 110 volts, alternating cure
rent, The ofticial state signal code was posted in the hoist
nouse. The noist was used 10 hoist men and supplies througn an
angle chute to the suvlevels and the adit level, above toe 1,500
jevel. This gection of the mine was not veing worked, and the
hoist was not jn operation at tne time of this inspection.

A small tusger roist operated by air and jocated near the end of
the 1,500 level haulske€ drift, by the luncnroom, wWas used vo hoist
men and supplies 1O tnree sublevels veing developed aoove the 1,500
haulage level. Tae ihree sutlevels were designated as the 245
level, the 260-J drivy, and the 320 crosscub. This was the only
gection ot the mine veing operated at +he time of this inspection,
and these levels were connected to the worked-out areas of the
mine cty stopes, raises, and otner travelways. The ncist was pro-
vided with 8 two-man-capacity cage operated in a vervical raise.
The otficial gtate signal code was posted at tne hoist, and & sig-
nal velly, acuvivated vy pulling & cord, was used to direct all
movemenvs OF tne cage. The CBEE and level landings were provided
with steel gate Lars, which were kepl closed when the cage and
jevel landings were not in usc.

LOADING, HAULING, AND DRILLING

Ore and vaste werc joaded into mine cars on the haulage level
through ore chutes or witn pneunatic mucking machines. Muck in

{Lwo sLopes and sutlevels wab loaded into chutes with electrically
operated slushers; and, ¢n one sublevel, into l-ton hand-tremmed
cars wiltn a pnewnatic pucking machine. Battcry—powcred locomotives
were used for main-line Lranming. Muck piles were wet down with
water vefore mucking operations werc started. The haulage tracks
vere well-m&intained, and shelter holes were provided. Headlights
and trakes were provided on the naulage Locomotives, and trip lights
were used. Regulear Lrarning operations had been suspended since
the collapse of the neadfreme and ore bin end, at the time of this
inspection, vere not in operation.
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Jackleg drills were used for drilling blastholes. The number of
holes and drill pattern were governed by local conditions and
left to the individual driller's Judgnent , '

GROUND CONTROL

The host rock consisted of a diatreme-pipe intrusion in the Grand
Canyon sedimentary formations, which was quite dry and stood welil
when exposed to the air,

Timbers and expansion shell rock bolts were used for artificial
support where needed, and some stopes were vackfilled with waste.
Loose rock was scaled down as soon as detected, and loose, unsup-
ported rock was not observed during this inspection. Scaling bars
were availatle in all working aress,

VENTILATION

The electrically operated ventilation fan located in the pertal

of the adit on the 1,250 level wus operated exnausting and, at

the time of this inspection, was causin. 33,000 cubic feet of
fresh air a minute to enter the mine through the main hois ting
shat't., The freshL air was coursed fron the shaft through the 1,500
haulage level and through raises and stopes to the working areas.
The hoisting shaft and 1,500 level were in Larren material, and
the air in this area was not contaminated.

Compressed air and blower fans with 12-inch metal tubing were

used to aupment ventilation in the three sublevels being developed
at the time of this inspection. The discharge ends of the vent
tubing in each of the sublevels was more than 60 feet from the

face areas, and sir movements could not be detected. It was stated
that development of the aforementioned three sublevels was being
expedited to completion at this time. The three levels, when com-
pleted, will be interconnected to the 1,500 level through a common
raige, to augment ventilation.

DUST

The mine was dry in some, and wet in other areas. Water lines on
the 1,500 haulage level were equipped with valves and hose connec-
tions, and the haulageway was wet down with a wvater hose. Water
was used during all drilling operations, and muck piles were wet
down before mucking operations were started. It was stated that
the dust enginecer trom the state department of' mines made periodic
tests for air-borne dust.

RADIATTON

Of the types ol radiation found in uranium mines, only alpha radia-
tion from air-vorne rawon-daugnter preducts and gamma radiation,
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are presently of concern as potential health hazards. Measurements
to indicate personnel exposure to these were made in various parts
of the mine,

Gamna radiation was measured using a specially calibrated Geiger
counter. Results are given in Table 1. National Bureau of Standards
Handbook 59 lists five roentgens a year of whcle-body gamma radia-
tion &s the maximun average cumulative dose, To exceed this the

dose rate during & L8-nour week must exceed 2.0 millircentgens an
hour. The highest of eight dose rates measured was 3.0 milli-
roentgens an hour. It was stated that men vworking in areas con-
taining high-grade ore were rotated each week to low-grade or barren
areas; therefore, the dose rate of 2.0 milliroentgens an hour was

not exceeded,

The concentration of radon-daughter products in the mine atmosphere
is reported as & multiple of a working level (W.L.). One working
level, 1.3 x 107 millicn electron-volts of potential alpha energy
per liter of air, is considered to be the maximum concentration

to vhich a man can be safely exposed throughout his working life-
time. U.S. Public Health Service Publication No. 494 describes the
sampling method, which consists ol filtering the daughters from a
cnown volume of &ir and measuring the alpha activity on the filter.

Excessive concentrations of radon daughters indicate a need for
more ventilation or more control of the radon entering the ventila-
ting air, or both, Radon frequently can ve controlled by sealing
oft" abandoned stopes througn or by whicn intake air is coursed.

Increasing the flow of air to the working place is the most effec-
tive means of reducing high radon-daugnter concentrations to a
safe level. The volume of air required to reduce a specilic con=
centration to a safe level can be calculated from the equation
V.=V (W.L,) 056
2 1

where V2 is the required volume of air in c.f.m.,

V_ is the existing ventilation, c.f.m., at
time of sampling, and

W.L. is the measured multiple of a working level.

The required volume of air, Vg, will be higher if the incoming air
is contuminated.

Redon-daughter concentrations measured and otier data are listed
in Tavle Z. Table 3 lists the projected average daily exposure
levels experienced Ly the miners at the time of inspection.
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Tavle L.--Gemma readings
Location Milliroentgens/ hour
260-J Drift, at face 3.0
260-J Drift, bottom raise .-
2Lk5  Station 0.3
260 Crosscut, face 1.9
260 Crosscut, slusher 0.3
320 Crosscut, slusher 0.6
320 Crosscut, face 0.6
Lunchroom 0.3
1,250  Adit, hoist 1.0
Table 2.--Radon-daughter concentration and ventilation data
Radon-
location, Time, Number daughter i
of Men, Operation Concentration_/ Vl c.f.m.g/ V2 C.f.m,é/
260-J Drifi, et face, [Convection
8:30 a.m,, iwo men 14,3 X W.L. (Currents e
200-J Drift, al slusuer, Convection
6:42 a.m., one man 17.7 ¥ W.L. [|Currents i
2h5 T Tevel station, Convection
8:55 @.M. 19.9 X W.L.. {Currents e ket
260 Crosscut, facc,
9:13 a.m., tvo men 21.0 Y W.L. TOO CofeMy| mmmmmmm==
260 Crosscut, slusher, '
9:20 a.m., one man i7.0 X W, L., [2,000 c.f.m,} ========"
320 Crosscut, slusier, | Convection
9:26 m.m., one man 25.5 X W,L, |[Currents B
320  Crosscut, lace, Aireline
G:3%4 a.m., two men . 12.0 X W.L. [Ventiiation | ===-==---

"1,500 Tevel, lunchroomt/ No Air

g: 45 a.,m,, one man 1.9 X W.L. [Movement O
1,250 Mine-air exhaust adit,
11:09 a.m,, No men 13.0 X W.L. 33,000 ke ——

}/An arilhmetical average of lliese samples can not be used to determine
an averape exposure I'or the men.

g/Vl cowld not ve measured at any ol tue locations. At times compressed
air was used to suyment air tlow rorced through l2-incnh vent tuving
to face areas ty means of auxiliary lans located in old stope areas.

3

TV, could not Le calculated vy formula, as the air in the auxiliary-fan
areas was contaminated witn radon daughters while teing coursed through
old worrinss. T4 was stated tonat the sut level crosscuts and working
areas wou:a ve ventliasuea witn tresn, uncontaminated air trom tne 1,500
level, &5 s00OnN 48 lLe Crosicdls wole hoied turousn to a raise from the
1,500 level, in tou LAlgile wall au tne extremities o the ore uvody.

/

et o b Seanaling UL S derdie by i $ v er v R LTI
R TITTe gk sl e ol enrewT TR o R T T m
4

1




/

E/Ventilation in the lunchroom on the 1,500 level was not sufricient

to reduce the radon-daugnter concentraLion to one working level or
less.

Table 3.--Estimated average full-siict exposure tc radon daugnters

Tstimated average

Location full-shi.'t exposure

No. Men Overation to radon daugntersz
2 260-J Drift, at face 10.5 X W.L.
1 260-J Drift, at slusher 13.0 X W.L.
2 260 Crosscut, face 15.0 X W.L,
1 260  Crosscut, slusher 16,0 X W.L.
by 320 Crosscut, slusher 15.0 X W.L.
2 320 Cresscut, face 9.0 X W.L.
5 Haulage level 0.0 X W,L,
6 Supervision and maintenance 3.0 X W.L.

£/These average levels are estimated from information gained in ques-
tionins the miners as tc vhere their time is spent and by welgnting
the radcn-daugnier concentrations in tnese various places in pro-
portion to the time spent in them. Main areas of exposure &are,
generally, included; such as, working place, lunch, travel to and
from stope, securing supplies, etc.

QUALITY OF AIR

Direct reading field test jnstruments were used Lo measure ¢0 (carbon
monoxide ) and NO» (nitrogen dioxide) concentrations in the mine air
during this inspection. ‘

In addition, & mine-air sample collected in a vacuum bottle during the
inspection was analyzed in the Burcau of Mines laboratory, Denver,
Colorado.

Field-test results are shown in Table 4. Laboratory analytical
resulis are shown in Table 5.

10
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Teble L.--Direct field tests

Percent | PPM¥* Temperature | Relative|Velocity
Place, Time co NOp [UF W.B.¥IOF D.B.# | Humidity Air
260-J Drift, Convection
8:30 a.m. Trace 0.0 55 5T 89% |Current
245 level sta- Convectiion
tion, 8:55 a.m. | Trace 10.0 53 i 83% {Current
260 Crosscut, Convection
9:15 a.m, ,002 {0.0 58 60 90% |Current
320 Crosscut, Convection
9:30 a.m. Trace | 0,0 52 53 944 | Current
Lunchroomn,
9:50 a.m. Trace | 0.0 60 67 689 0
1,250 Adit,
11:49 a.m. Trace | 0.0 52 53 gLdg | 33,000

#Parts per million
{Degrees Fahrenheit wWet Bulb
#Deprees Fahrenheit Dry Bulb

Tevle 5.--laboratory analytical results

PERCENT PPM¥#
Co Cco CHh N, NO

Sample =
Number Place, Time 0

Y-3800 |1,250 level main
exhaust, 11:10 a.m. | 20.82] 0.05}0.000 | 0.00 |79.13 | ~-=--

*Paris per million

Air for ventilation is considered to be of satisfactory quality when it
contains at least 19.5 percent Op (oxygen), not more than 0.5 percent

00,. (carvon dioxide), and no harmtful quantities of dust or noxious gases.
ThE thresnold limit value for CO is 0.0l percent and ior N02 is 5 parts
per million.

The results listed in Table 5 indicate that the air vas of satisfactory
quality at the time and place shown.

11
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ELECTRICITY AND ILLUMINATION

Electric power was received at 2,300 volts and stepped down to
LLo, 220, and 110 volts, alternating current, for general mine
use. Transformers were cooled with noni'lammable oil and placed
within a fenced enclosure. The transformer area was not posted.,

Electric wiring was well-installed. Electric pover, at 2,300 volts,
wes taken underground through a separate shaft compartment oy means
of a well-supported armored ceble. All electrical equipment was
properly grounded, except for the bench mounted and hand-held tools
in the shops. Fixed illumination was provided at shaft stations,
shops, lunchroom, along the 1,500 track haulage, and at slusher
instellations. Electric cap lamps were used for portaple illumina-
tion.

GENERAL HEALTH AND SAFETY

The union safety committee wasg the functioning safety organization
at the mine and handled all routine sal'ety work, inspections, and
monthly safety meetings. Cooperation between this committee and
managemen. was very good, Copies of safety rules were posted on
the bulletin voards.

In the past 2 years, 28 men had teen trained in first-aid metnods,
and tne plans were for another class 1n the immediate future. First-
aid supplies, including vasket-type stretchers, were maintained

both on the surface and undergrourd . An amobulance was kept on the
property, and doctors and a hospital were available at Grand Canyon
village, 2-1/2 miles away. Physical examinations of employees were
not required, except for the previously mentioned annusl physical
examinations for hoistmen.

Safely-toed shoes and hard nats were required of all personnel,
and miners were required to wear safety glasses while operating
slushers,

The changeroom was kept clean and was equipped with hot and cold
shovers, wash vasins, and toilets, Baskets and hangers were pro-
vided for clothing storage. Water tor drinking and sanitary use was
hauled by tank truck & distence of 65 miles from Williams, Arizona,
at a cost of 1.5 cents per gallon. Mine water was reclaimed for min-
ing purposes. '

Records of tne details of individual accidents were Kept by the com-
pany, but severity and frequency rates were not calculated.

A brass-tag-check-out system was in use,

12
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RECOMMENDATIONS

Surface

Fire

Oxygen and acetylene cylinders should always be secured
sgainst accidental upset,

Eye protection, either safety glasses or face shields,
should ve supplied for all mechanical grinding operations
and their use required at all times.

Adequate guards should be installed on the blades of the
two table saws in the timber-framing shed.

Adequate guards should be installed on the flex coupling
on the circulating pump in the compressor room and on
the V-belt drives on the crusher and the pulverizer in
the bucking room.

Hazards and Fife-Fightinm Equipment

Lubricating oil should be stored in a fire-resistive
structure, located as far from other structures as
possible.

A fire extinpuisher appropriate for oil fires should be
installed on the outside of the lube-oil-storage shed.

Drip pans should be provided in the lube-oil-storage
shed.,

"No Smoking" signs should be posted at each the lube-oile-
storage shed, the gasoline pump, and the shaft collar.

The carbon tetrachloride fire extinguisher should be
removed {rom the 1,500 shaft station, and carvon tetra-
chloride extinguishers should not be used urderground
or in confined places,

Fire extinguishers should ve inspected periodically (at
least annually), and records of these inspections should
be kept.

A suitable nuuber of qualified men should be trained in
mine-rescuc operational procedures.

A stench metuod of fire warning should ve provided where
compressed air is used.

13
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Fire Hazards and Fire-Fighting Equipment (Cont'd)

A vell-planned mine rescue and tire-fighting procedure
should be adopted and all employees made thnoroughly
femiliar with it,

Practice fire drills should be given once or twice &

year end should include & requirement that all underground
employces meet at designated places. The stench used &as

a warning agent should be Llown out of the working places
as quickly as possible af'ter each practice use.

Self-rescuers should be provided for all underground
employees, and employees should be instructed in their
proper use and limitations.

Refuge chambers and fire doors should be constructed at
strategic locations in the mine.

Before and efter using welding and cutting equipment,
all adjacent dry timber should ve tharoughly wet down.

If cutting or welding equipment has been used on any
work in or around the snaft or landings, all adjacent
timber should be inspected thoroughly for fire.

"No Smoking" signs should be posted in the entire tim-
vered srea at the 1,500 level ore pocket dumping facili-
ties and at the locomotive-battery-crnarging stations.

Fire extinguishers safe for use on electrical fires,
should ve provided at all electrical installations.

Storage and Use of Explosives

The detonator-storsge magazine should be provided with
suitable danger signs nearvy, posted in such o manner
that a tullet, passing through the race of any sign,
will not sirike the magazine.

The interior of the detonator magazine should be kept
clean and dry at all times, and materisls other than
detonators shouid not ve stored in the magazine (this
does notl preven: tue storage of saiety (use or detonat-
ing fuse in any devonator or explosives maguzjne).

The ends of eleciric blasting linecs should ve kept
shunted at all times while not in use.
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UNITED STATES / 7053

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

28

REGION 11I 39

1 DIVISION OF MINERAL RESOURCES BOX APF=ORAFERSTIF=STATION
TUCSON FIELD OFFICE TUCSON, ARIZONA

June 1k, 1963

Memorandum
To: M. H. Salsbury, Project Coordinator, Tucson
From: F. E. Williams, Project Leader, Tucson

Subject: Orphen Uranium Mine, Sec. 14, T. 31 N., R. 2 E.,
Grand Canyon, Coconino County, Arizona

During the recent field trip to accompany Mr. Hira Sthapit, Nepal
Bureau of Mines, the Orphan mine, Western Equities, Inc., on the
rim of the Grand Canyon was visited. Data herein brings up to date
the information on file.

“Main ore minerals include uranophane, uraninite, pitchblende, and
tourbanite. Copper minerals present are chalcocite and slight
chalcopyrite.

\
The past 30,000 tons of ore sold to the Tuba City mill contained }
0.53 percent U308’ 1.25 percent Cu, and 2 oz. of Ag per ton. 1

Current work is being done on the 400 foot level, using shrinkage
stopes to extract the ore. The deposit occurs in & pipe-like body
of knowvn dimensions within the Grand Canyon geologic column. Mr.
Maurice Castagne, Mine Manager, quoted present blocked out ore
reserves at 180,000 tons.

Some cost figures and other data given by Mr. Castagne follow:

Employment 25 underground men per shift
Shaft cost (total) $2l2/foot

Main drift cost (total 56/foot

Present production 200 TPD

Gross ore value 50/ton

Direct Mining costs 5.98/ton

Total mining costs ll.77/ton

Royalty and Haulage 8.00/ton

Net Profit for April 1963 $165, 746

Tooid E W elloan

Frank E. Williams
cc = D.Q.Kennedy :
Ariz. Bureau of Mines .
File %3.2/19033/
H. R. Sthapit
DF
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1. Eldred Wilson

Arizona Buveau of Mines
Univorsity of Avizona
Tuacson, Acif.

Desy Kldred:

Very sorry to hesr of your long siege of Lllness and hops you
eve bock on vouwr fest sgain. Mr. Cechen wes iuterested in the
indschrowes end asked me to convey hie thenks to you for thed.

Kpparently our repord was 0.K. end was accepted. I had to return
and cheek thelr survey sbout one wonth later. It turned oub vheb
the minersl surveyor had made an evror in lecatlon of the claim.
However, this had 1ittle or no effest on locabion of the outcrop
within claim bounderies. Also the nine swrvays were in error ia
post places and corrections vere wade of thie work.

T premiged to return the pegasives you furnished for the report.
' not eble to do this because ull negabives for Dureaw reports ave
indexed end pub on file.

¥ hope to be seeiung you in the near future.

Smc:ei’elx JOUrE 5

V. B. Young
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REFORT OF REVIEY OF ORPHAN CLAIM SURVEY
COCOMING COUNDY, ARTZ.

Guestions concerning the ralishility of the fnltisl swrveys of the
Oephen Claim and Hine, Coconing Cownty, Avisons, eslled for a new aurvey
to be made by eaginsers of Westsyn Cold end Urantuwm, Inc. Hefore this veview,
&8 esxriiaa_r exssinnbion nude ia Moy 1561 dilsciosed that the mine surveye mém
m}.mm&, i&m@l@%, gnd Peaommntery. Further, this exesmipaltion alae sug-
gerted wint appesred Lo be a diszsgroement belwesn the patend leln suevey ond
remt\wm. Thess dlsolosures resulted in tvo reccamendatione: (1) Toot a
cloged bolanced tmw:rse be mede fvos te kmxm saction coyner 0 Lhe euenery
of the Coplumy alawé wad (2) thet closed balanced tyevesse be pade from tho
m“fae@ thz*ng&: tlm wing @od beok o the smﬁ’m &% $he nordbosst endiine. Thy
;*mm@sa fyid ’r,m.a: mwwag ma T Jecsle properly the mine workings ead geolople
feutures with regpect o the clnim bwwm*ms, B

Company ensilnosrs, foucm'im i:hm m:mtzmenﬁ‘e;timas, confivmed the erpoy ia

the potont gurveyor's lncation @f t&m alnis mr.i Lxx ﬁm locstlon of wipe workinga

within the vleln bouninries e m'mm EOH x;.;; i‘rmn the dnltinl potent sovvey

God provicus cOMDAIY surveys. o 04V

flevizy of the corrected ﬁW%y o &e‘cwl&d miw = gougisbeld of & peoale
eumtiw of the smioe suevey € o ecmw ms?“i pobes end o fleld gpobebeck of
the transit work. The fielad sgmmzmc:k, p«axrf?mmi with & transli cof aberl tone,
wns aads &:!:- Five #«ymﬁ;& Iocabions slong the cowrse of the freverse. A8 o
pesalt m?' thene &tmwm ehpoking procedures, the rovent supvey work of Yeshern
GoXd and ﬁmm&ws, Imq By be mwgﬁai a3 free from error el coyrsel within
tha limits of accureny regulred for thie type of worl.

By cvgerving Dolevia ab conbern elongniion on Moy 23, 1901, cupeny g
deterdined the selmath ¢f & ling fopr slariin ag thedr traverse feom the Kacun

poebion curnee to the Crphen Clalm. Becauss of tho ologe spreencnt of thio

p——— NP
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anfruth with that obtalned by the Perk Jervice ng,ivm?;!.n thaly survey
(£ig. 1}, no cheok wos msde of this work. Ts, %JM# betweon these tvo
independent surveys definitely proves the patent surveyor wrong in his lo-
cation of the Grphan Claim. This disagrecment is signiticently undersocrad
for 1t eatebiishes two possitle locations fer .tm Grph@# Clalm. ALccordiag
to the £isld notes of Jom ¥. Hesse, . 2., Deputy Surveyor en Orphen Clalm
Eo. 2004, the oluinm mlé be moved a.pmmum ely 10 feat 3. 60 B. in ¢froctioa
from the positicn 1% m:tmz..ly mw}xiw o the gmd and the Qrand Capyon Imn
Iadgs would fell outeide the elelm boundsries. She uncoptrovertible existing
physicnl f@aturé:# é@aigmtmgﬂm iogstion of thm claim on the grownd ers three
hlrzad viinees ram fmr throe emm COTHLES mﬁ‘mﬂa@ to lneaticos specified
in Tesse's £ield notes, (wimﬁw tron Por corner He. b cammet be found) the oule
grop of the CQrohan lode, and the locatlon of adits m@%me dizauvery pit as
ghovn on Uosse's plsg of the (»z’gzﬂ&n clatm {fig. 23« If the location en tha
ground as desipmiad by the shovo-named physical features kolds, the claim
gurners have the following coeviinsta positicnsy .
Caleulated from Vituess Yres locotions _ Cov. Do. 1 23},,6.%3 # 658,583

&

Cor. o, ¥ :3()19 AR i "‘.3‘3'.&
e i 2 Gﬁrn EQ." . 3 33\-1'}‘5-1 i.i,,,_?i i‘u‘)x‘-blg

Caleuluted frem other 3 eornere Gor. Bo. b 3BETR 1635758

Kote: %»2\3 ave no corner mommedls revsinivg on the ground.

Fram ﬂm ghove, Cormer Ho. L of the c.mvhaa Cinlm & H. 13° 57 B.,
2h0.6 f‘wﬁ f‘xmz t&m z:action corner cosmon to sections 15, 1k, &2, end 23,
% 31 zim R.; 2 E. Gila ami ;mit x&iver meridian.

e tm lomur»m o8 desizosted in the notes of patent survey do. 200

kolds, the elaln coroers have the Lfollowlag conrdinate posliticns:

Cor. Bo. 3 20uB, TN T 228
Cor. No, 2 AGL3.69% LT B S
Core Wo. 3 g SRS it S Eok 8 P AT
-4 vy e gy -
Gor. Moo @ i 5:){:):5}551 lﬂ"in‘:"ﬁlgf:}g
¢ ATERATY
RIS AT T T S ‘“""’qvwvm'“‘mmw4.--,o»w-.~.,-w.\-.,,,,w.-.~ . ”Q’WM—F"-« o ,i
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1 ¢he latter locution ig accepted, Comner Ho. 1 of the Grrhoa Clada ie
W, 17° 10% B, 23¢3.3 feet from the gootion éamer cupeon be seobicus 15, 1%
22, sxd 23, T 3 B B £ B, Gils and Jult Rver meridian,

Compuny englnesrs seda B closud ﬁx&wxw m'“*tmg the wigy workinge o
elein boundaries us designgted by witmm srees, Yhis traverse erigluated on
the surfece, corsded sy szimudh inte the m 'oy plushing the 1500-Teot gsz*
o the WOO-Loot level, surveyed the e iaau}.ag«,@ &WM- plusied the servicy
yaise ©o the Phi-foot leval, traversed %;fz the ;’mm shath, plssbed the &31%
phals to the Alit level, Uraversed the fmit 1;'9'@3. ts the surifaes, ond laosied
clads corosrs on the ﬁvi’hﬂf‘é«% exilive aﬁ‘ m cl&m.

W& l**:imiﬁ shot was taken ﬂ mt&m al:m zakicn te chogk the bonwing
st this position. ﬁs:m @e:rlis roverled B departuve of Ywo pinultes Doy s
baaring, & GEFHNL msz x;m:i, within the Linite of wocuwacy for this type of
worke A eeyrection s made fn Dearing, and Lhe Scaveree waes sontlived hee %*
fhyongh (he nine w me gum’ﬁ,w $o elons-on itﬁ: m'% ﬁjmﬁ. soeriing poluts. She
traverse glosed w mm *w'a plontes - of beoving mi 'E‘.i thin 0.18 feat in & powth
divection &m 0..#. £‘wt in wn easd ddreation.. ,mz work A8 within ths reguised
Iinits of eaww:w.::f, g, 'm& ehwshod e pegaiiulatiog of e TEBvETed.

e figara 3 ﬁw ,Vz'ﬁ Licne ol the elsls corneve are shova & Loeeied Trom
witrons trees over whdeh 18 supsrinpened 8 full-alred elaim lomabod fvom Dovase
Tive Yo "**m sutendod louniion preguppeces & full-sieed cloim &3 ) nrhad by
patent, &hvimwzy this presupposlition maet su yaled ot bessugs 1T 8 eovdsy
jocntion §@ ron 4n from e vitoses tres 4u one dnstenee, a1l cogpers ghould o
leonted $n & Rike RGO T« wnis inconsistensy notebly 1ieite the cloda length
go 1470.5 fech, end chenges tha beaving of the aile lices from i L1t O3 B to

H, L3° 58.9¢ I’i. Chlgs, wilnesmetros locatlons for cinlm oorvdars on tha goaile

e et S 21 P ST o8 TN S T /s i s e T e )
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wast endline slightly chonge the beeying sod length of this line.

Gn Phours % 46 showa the clelw s localed fyom witness treesg. Jupere
seposed i the position of the novthesst endline of the cleis as wied in old
wine surveys. Decauss noue of the points foe the ¢ld endline wers in existence
&b the time of the ourvey, no check coald be wede of thely locstion. Howe
ever, twe poluts in the nine on the éz.a sarvey wore Lwluded {n the now Lraverss.
The Jina formed By these tws polnts ghows ossentinlly the ssuwe cw,v:.mmlm!@dm
change iu besring snd the sewe relabive distavee of shift. This is showa
spproninately on fipwee § with nev cotvdlnates supexrinpozed on map off 23i%
Towed wlih 014 eoordingles. The evroy in ‘fmm, epproxivately C1° :!.8’,
was mele by comseny cogineers in early mlne surveys. Nespientslion of mipe

w & aootion of cach level.

workfnge o the corvedt suevey will mmm SR
Fach rempoed section will veeld to bo ilsrge encagh o inelwle g dolinibe pabe
tern of wioe workives. The ¢ld level shest csn then be fitted over the siamller
newly mepeed pubbovs. AL warldegs cen thom be trgned from the old sheet to
thelr troe location oo meps with proper ccordinetes.  Mive officlals do ot
comsider the ebifh suffictently large $o Juntify the nscessary work.

e pobes mnd vecerds of the olabs pobend suresy work and (he xecord of
geetion vorner, commn o gectivng 1§, :t_l& ¢ 22 and 83 lend servey lotabion werd
obtalued feom the Gonere) Lant ¢flice; 1305 Horth Cenlysl AwWe., Fousnlx, Avig.

Yhe gurpvey notes ead ealeulations perieining €0 the veceully ve-run ouwrvey
off the Crpban Clolz spd Mine eve in the office ‘@f the Western Cold end mm.m} '
Ire., Cesod Conyon, Ariz. From these wecowds, made svallshle to the Covermunnt,
a gaparebs calewtation of the swrveys wes mele. Yhese eslewiablons ave in our
offics, Luiiding 20, Denver Federsl Center, Demver 05, Colorado.

ie & rosult of the oxmdnadicn, $he scourgey and propriety of the last

compeny Surveys sre conflrmed evd mey be ecovpied.
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The losetion of the outerop of the Orpban lode is stdll witkin the

el R
iy,

boundery 1loss of the clulm frvwspuctive of which elaim locetion 1 foud
to bo correct.
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" Production from the claim wes sbout 2,000 tons of uresnium ore a month

L8 DATRIRIR s oesramms s /"{)' K’/

@
0

May 26, 1961
Memorendum _
! . ) 5 = [T, TRPE. | o g
© To: A. 8. Konselmen, Acting Chief, Division of Mineral Resources
* From:  W. E. Young, Mining Engineer o

‘Subject:  Summsry Report, Orphan Mine

" The Orphsn mining claim is & patented claim situated in sec. 14, T. 31 N.,

R. 2 E., Gila and Salt River base and weridien , in Crand Cenyon Wational
Park, Coconino County, Ariz. It is owned by Western Gold end Uranium,
Inc. '

during 1955-1959 and about 7,000 tons a month in 1960, all of which was
shipped to Rare Metals mill at Tuba City, Ariz. Avout 500,000 tonsg of
ore containing 0.25 percent U308 vemain in the mine ag an inferred reserve.

The ore occurs at the periphery of a diastreme, or breccia plpe, wioich is
roughly 400 feet in diameter end is kuown to extend for &t least 800 feect
below its outerop. The structure plunges steeply to the northeast. A
nugber of similer structures occur in the area, one known as the Copper

' Mountein deposit being on the opposite, or north, rim of the Grand Canyon.

The mine is worked through & vertical 3-compertment shaft 1,585 feet deep

thet hes e 900 feet crosscut on the 1,500-foot level. Two ralses connect
the crogscut with working levels. '

of tha i,lv_::.-';;;."-».i % 4 S . tELin
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6-803 % UNITED STATES
(January 1952) EPARTMENT OF THE INTERIO!

BUREAU OF MINES

" " SUMMARY REPORT OF MINERALS EXAMINATION

State friwoma County.. Cocomino . . . _Mineral Products... . 93%8. ..
Name “of property or deposit. OrPRan Cladm @ e
Date examlnedm§"%12§% ....... Eng1neeruf%“§E“¥?EE§“n"““"L _________ ®Date’ of this reportniigﬁié¥ ............
Reason for exammatlon .Request. _for report..on type.of geological occurrence . ...
Englneer accompanled by ..... Eldred D. Wilsom ... .. Address.._ Tueson, Arizona . . .
Extent of property..... . I.: o o
e et Ry DR st Addréss..;Sb: Georee, Utah .. .
None = 5 o
Leased or optioned t0.. oo AdAress e eaan
- . Sec. 14, T. 31 N., R, 2 E,, Gila and Salt River
Location of property (be specifio)"nuuunnﬁuuﬂﬂ ...................................... .................................................
. ““?1"& M. Coconino County, Arizona as 2 ‘
Type of deposit and mineralogy (brief description)""“E%?ff???n?f“?fﬁfSiﬁngigéf ..... W???%X ........

vertical pipe with constricted neck. Ore occurs in annular rings on the periphery of

....................................................................................................................................................................................

....................................................................................................................................................................................

Length..._. &99 ............... Widthﬂﬂﬁgg ................ Depth...... ?991"f ................
Attitude of the deposit (strike, dip, etc.).... ?ﬁ?!???f?ffLfﬁ??"g}gggffnffﬁfg}ynégnﬁ ................

northeast direction.

Possible extensiohs; correlation of known showingé ..... %%E?“KngEPFE"PfY?"PEEP“f?ff%?gufg ........

a depth of 40O feet below the outerop. Diamond drilling indicates mineralization

Mine workings (brief'deséription or attach map or sketch) (indicate whether'accessable) ......
1, 585 foot vertical shaft. 900 foot crosscut from shaft to breccia pipe. Mine

...................................................................................................

i E
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Mining and milling.equipment-on property Hoist, headframe and modern underground

mining equipment.

Approximately 2,000 tons per mo. 1955 -1959; T,000 tons per

Past production (L any ). i e e e e L
month 1959 1960
Present rate of production . (if any).......(2000 tons per-month. .. -- . ;oo 0 e . SO
................................................. I L) ) o : ..”.--.‘-.'...;.:.r....--.’.-.'..--._-_
Sampling (describeibriefly, or attach SKELOh) . orS oo
“ 555, F N . . i
' ) o1 Vj'): JJ i

Tentative Estimate of Reserves
. (Subject to revision when-assays are. received-or-after engineering calculations)

Measurable. ... ... 7. oL 5l o ) e SN Sl B 1 o) 1 NI 30 it 15";f-’j T Grade. e
Indicated""""""""""""i; ..... ;"““; ......... " tONS. e Tonlind n. USRI 05 o Yo (- SR A
‘ 500 OOO Uranium ore 0.25
Inferred. ... 1":;"; ............................. i 8 70 0 1 T Grade. ..o eeeeeeeeeeee
Mining method (actual or suggesfed) .......... 9945n29}9“92E2"§PQP}H&: _____ AR SIF CT—

Milling or processing method”(actdal or suggested).... . . i i s i s ~
Uranium mill at Tuba City, Arizona.

....................................................................................................................................................................................
..................................................................................................................

........................................................................................

To be accompanied by brief letter giving examining engineer's general impression of the
deposit, his impression of the owner, and any other confidential information he may care
to submit. Refer to any known prior examinations and reports. May be executed in pencil.
Should be mailed within 24 hours after examination is completed.

Send original and one copy to WasbingtonIOffice.

ey b §
“toating Sectlon, Washington, D. C. TR

\%"“ﬁ“w .

it et 0 AN i AR S PR 4 % L A S A R I . IR R TR i PRt SO N



cnd OF 77

s . v B
/ ¥ s Xy
.‘:v’.v',( 7 . B . )

» : £ o . L e— 7(5‘:7".7

[

. Rl

R &
1
[

) .

g AT ear

R I

77 g
Coenviins # -

!
|
!
o “
o C 7T 5 :
CPTE SR S0
!

B pveya

e 4 ¥ :

) L SanAz funae
i
\

A% Y 2 am 3 )
Pt )
N 4 PN 3 - 6lf‘;‘,o
b £
&
B
v L
S T ;'ff:ﬁ-.'“:, 7

SUFV{" - = 5 Foe

Sy ols 'I(-‘,)9 ‘
zhaie .

0L
» L akd] /.r VTR

-
et

A4
. g AT

/ Pa i .

JRERELY 24 ! PERTRES ey 7 S Sy
k o
E e

N i P L

. ’:)'—i) <
r
o
.
v
.

.

e
Fe

J . o . ..' e a - 4‘/:""; ;:‘

= i
] o - \ v s
: e R A B T i o S S I e
3 . .
. R R
by 2 :
o~ R E4 o o
~ wetw Sffafe, T gervelcfon l
B % . - - i
" s - ! - f]/&[)/,
¢ ' i
% Py e . .
WP N T S T E g T
s o ¥ ! 1
) P ? ' I} 3
2T . i o TV (N . :
l./:"._/(-"'(.'l //(‘{_ﬁ'f‘('ﬁ/_,_/,‘ Y R /:!,' i
» . v
3% Tl Y 4 Fuds T
i .
&5 var Kot
B o S . R AR |
For
P
‘J ~
-~ i N &b, ’.~ /
T bl P T P o o P
./kl 1;',',. o 3 ) 4 PN 2 L('/IT"J iy i 4 g
J
o g4 : o ‘ y s phins
i : R R S R “ool . off
\ B 3 _ 7

S,

Yy

o
.

P

b s e e B T

-

Vil Zibiamesmmnarmit,,

e

=




N

30w

{

YO - d4M0 M7 3¢

Cddte Y.

HURTRE T

%




S
. Vo TRy
. L' Jour ™
i - 0
4 i -
o /Qg‘ ;
s Dav D
’ )(J‘
| 2
o,
. RS
o

Mr. Max B. Kofford ‘ R o iy
Culef Geolopist v e Lot At ST,
Western Cold end Urendium, Ine. , e Preats o

- Grend Cenyon, Avizons

L y
bl .‘ N

“'Prohably you bave completad the surve;r of the Orphan claim by this

tim. In anticipauon of the m&aﬁ:nmy ‘that I ‘may be contacted
concerning this mtter, I mtld like to h@ﬁr of the s’aatus of ths.s
. work. I vill lock forvard with interest to heming from m

-
o B

Yery tml,f yours,

: %I’.;E. Young

Go e dohnaon

R ot
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' U Nay 2% 1961
Memoranduon P

Tot Frank X, Barey,. Soliclter, Office of the Seltoitor,
Lepariment of the Inteeisr, Waahingtosn bot © 0

et g oo g ha Dyt tTEES, ’f’hymgh' I&-f&;’lﬁﬂg i A fﬁ’ﬁ‘iﬁﬁ?
Plrecior, Duress of Mines

From: = Reploma) Director, Bepion 111
Bubjoct: Crohion mine, Cocening County, Avisona
Your letter of May 25 crogsed our report to you, dated ey 26, inihe

rasil. We hatisve onr repoxt covers nearly all the quesliong in yvour
loiter. Thoss we fasl #till need araplification ave coverad holow:

1 Mo 4« "Locatlon of the copper and ether nontadiosctive
W ouiside e atructure, ¥ faar e

i the portion of the minsral Geposlt now expoed, eormper aod othey aone
orala evour wit the wrantue relnsvale, Thars may havea

.
&
'Av i )
bheen mineral BRuvas
.
=
. 1

b Tabion to some denree at the surfase neay the dizx:a‘ve}z‘y
Pik, but, 1€ ooy, 4

¢
= £
W dre not aware of i, Cienlorical Feanoning based on
ether wmineral deposita Toakts i seom quite likely that thers will he LR
RErsagemeant and segregation of minerals with depth,

Piavovery op stion Mo, 1 « “Wag the entive callanse structure or dintreme

e ‘discovery vein' of the eriminal mine 4 and Lipeovery nuestion Mo, 2 -
VI note whot was the ‘discovery veln' PV

Field evidence offers no angwer to thews two questions, T soems proaable
thot the snnulay ring stracture wag the aiecovery vein; ho rever, it zeoemng

certain that at the thmes of location and at the e of patent not enou oy work
had been dono to disclogse the clrcular natuve of thig rong of mineralization,

cet Divector Aglany
Resoljbveg- W. Young
C. H. Johnson

e s - . T Y AT TP g o v B o .
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The work roaviked Twanel Mo, 2 an the sudvey plok and on puy figure &

. egnstitutes part of the pre-patont tmpoverasni. This adit staztod zougily
parallel to the aidelines of the cialin, which would scem to fedicate that :
the locator believed this to be the direciion of the mineralized structure; i_
howover, W bove ne proof that {ais was bis heliaf. Actually, the mineraiie
gation extendd tho entive lencth of the workiog rareed Yiumnel e, &Y and
boyond. Iagldontally, cur draitsrean inadvertently ol the digoovery shall
off {igure Moo . The discovery siali is gituated at (s porisl of teonel

i, S g iR

tien Mo, 3 - 9Ty there & disceraible strike to the decovery,

weln ! and Liscovery casstion No, & « " go, what is toes gtrikel

1 the anmidar ving 18 consldersd to ba the discovary vein, It boy & neaszly
elrmiiar vhrike end a congiantly varving divection angd annde of dip.
e flatrinne Ybroncla plpe’ 18 censidered to bo the dizcovery vein, the

gbeise coan beast be deflined ag follows: By definition tha gtrics o ot right
annles to the dip. As showa by fhe napa and sectiong iachwied in our
geport, the oip i novihesst, Thereiore, the sirike ia noxthwesi-southoait
and i nenrly st vl angles to the sldolines of the Orphan &laiey,

: tey

! g - %

R et W P :

Wa believe thet the above informsiion, coupled with tuat plrensy La ouy
May A6tk Teport, provides il Ge avatizhie facivol data that you requested.
Ap roootioned in our repork, (he company has agresd fo make aa accurate
survey of the clolim, wad we bave arreod to rolurn o Lo ming, cheek the
guzvey aud subinit the medified et ol mape o yoa. 14 scems prebable thal
the moedificatiens wild in ne way aifect 8 peiley Lecieion weless (ha ood line
88 now rosnped o moved Be el an fo aomaily cub $he Lisivenis, They will,
of conrse, huve @ boaving oo the owneeebin of cartaln ores dopenging on

fegal ov ethor lnterpretaiion of the gsrpeinseral £igds probieim..

«

4 3 P ol ) N
A D@ Blaawn

17 we can be of further assistance, ploase gdvise.

% % 1o girsgnTars 817« -
: p/
& R ; B/ Rob&rt W' Foit -
) icular o i1te veriiial aei
Rebert W. Goehaa
4. Laoration of Qo coopsr nd nrnele B tive TaiDw
# i_‘ ‘3 ;2 'f.:_&' 3
8. i tos ef the redioaetive materials in the gl
o >

R T g wemm e




DEPARTMENT OF THE INTERIOR

OFFICE OF THE SOLICITOR
WASHINGTON 25, D. C.

RAY 25 1951
¥r. Robert W. Geehan ‘ r‘\ .
Hegional Director, Region III REGIONAL DIRECTORS
Bureau of kiivosg RE%f;gCE
Department of the Interior N I
224 New Customhouse Building MAY 29 1yo
Denver, Colorado : BUREAU O MINES

Dear Mr.

DENVER, ¢ -
Ceshan: WI

I am writing to coifirm our telephone comversaticn of May 12, 1961,
concerning Orphan Mine and to siate in more detail the type of
Information we want.

The vitimate fact we need to know is whather or ot the discovery
vein of the mine had or has & discermable striks, snd, if se, the
diroction of ihat etrike. Ia order to reach gome comclusions com-
cerning these uliimate questions, ws noed esrtain facte and wonld
appreciate your opinion based on these facts.

Fact questions:

1.

Size, shape and dimensions of the gurface ouicrop
of the collapse girecture or distreme.

. Bxact location of the original adits and ef additions]l .

tunnaling constructed in connection with the present
mine oporaticn.

Sise, shape and dimensicus of the siructere: 2) on o
& horigontal cross section, and, b) cu a cross sec-
tion perpendicular to ite vertical amis.

. Location of the copper and other monradicactive min-

erals in or cutside the structure.

. Locaticn of the radicactive materials in the structure. &

UNITED STATES e IN REPLY REFER TO:




From these facts and whatever other facts you may find and deem

pertinent, we should like to know your opinion concerning the
following:

1. Was the entire collapse structure or diatreme the
“digcovery vein' of the original mine?

. If not, what was the "discovery vein'?

3. Is there a discernible strike to the discovery
vein?

4. If so, what is that strike?
If further questions arise in the coursge of your investigation, or

if you should want any further clarification of these igsues, please
call us.

Solicitor

i N A e g i v SR i e S RN L
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

REGION Il
DIVISION OF MINERAL RESOURCES ’ BUILDING 20, FEDERAL CENTER

DENVER 25, COLORADO
May 26, 1961

Memorandum

To: . A. S. Konselman, Acting Chief, Division of Minerel Resources

From: W. BE. Young, Mining Engineer

Subject: Sumaxy Report; Orphen Mine

The Orphen mining claim is & patented clain situated in sec. 14, T. 31 N.,
R. 2 E., Gila and galt River base and meridian, in Grand Canyon National
Park, Coconino County, Ariz. It is owned by Western Gold and Uranium,
Inc.

Production from the claeim was sboub 2,000 tons of uranivm ore & month
during 1955-1959 and @bout T,000 tons & month in 1960, all of which was
shipped to Rare Metals mill at Tuba City, Ariz. About 500,000 tons of

ore containing 0.25 percent U308 remain in the mine as an inferred reserve.

The ore OCCUIS at the periphery of a diatreme, O breccia pipe, vhich is
roughly 400 feet in diameter and is known to extend for ab least 800 feet
pelow its ouberop. The structure plunges steeply to the northeast. A
number of similer structures occur in the area, one known as the Copper
Mountain deposit being on the opposite, oOr north, rim of the Grend Canyon.

The mine is worked through & vertical 3-compartment shaft 1,585 feet deep

thet has a 900 feet crosscut on the 1,500-foot level. Two raises connect
the crosscub with working levels.

A
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L<PARTMENT OF MINERAL RESC w<ES | (21 ¢ [ [\V/I 1D
fi

State of Arizona
MINE OWNER’S REPORT

7. Principal Minerals:..Uxanium, Coppex, Silver .
8. Number of Claims: Lode....... L Patented....... Yes ... Unpatented...................c........
Placer ...ccoooooeooeeiee. Patented........ccccceeeoee...... Unpatented...........................

9. Type of Surrounding Terrain:...South.Rim _of the Grand. Canyon

Please give as complete information as possible and attach copies of engineer’s reports, shipment returns,
maps, etc. if you wish to have them available in this Department’s files for inspection by prospective leasors
or buyers,

(over)

pr—
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...........................................................................................................................................................................

................................................................................................................

13. Mine Workings-;Afhdunt AN CONAIION oo ee et eee oo e e eeeeee e e eeemeen

No. Feet Condition
Shafts...2...|.1500 & 375 | . GOOL o
RaiSeS..rvemen.. | (0 SO o S
quhels......-.....' ........ el s oA A AR S s A A S S
Cr<>>;ss§:t,.|.‘rs'.ﬁ.~ ................................................................................................................................................................
) (o] o= [P

15. Brief History:
16. Remarks:
17.
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