May 28th, 1942 ..

Mr..F S. Nulork Vice President and Gﬂﬂer?l Manager
A b ol Western Operations,. !
United Statee Smelting Refining and Nining Co...
Newhouse Buildirg, Salt Lake Citv, Utah '

“Vf’RE= P“ELINIRABY REPORT UPON THE MANGANESE 'DEPOSITS

Tonnage, Grade and Aveilability.

Dear Sit{_

In two letters from G. Temple Bridgmen, Executive Vice President,
‘Metale Reserve Company, addressed to Mr . Rice, both dated February 25,

© . 1942, Mr, Bridgmen called our attentlon to the Black Rock, Black Eagle,

" Black Diablo and Drum Mountain deposits, end requested that we make a
gurvey of the mining and metallurgical nroblems involved in the re-
covery of manganese from these devosits with a view to our su! hmiseion

of recommendation as to mill capacity, flow sheeta, aﬂcomnanwed by "de-
_teiled approrimate estimate of the construction coste involved., We were.
both in the Zast at the time, As soon as metters could be arrenged

I employed M. B. XKildale, formerly of International Smelting Company, =
now of Stanford University, to cover the geology of the aenon*ts, .
end detailed our own engineer, Mr. W. Frank Walthell, to give all of

hig time to this work. We now have in hand adequate maps and sections -
demonstrating the geometry of these depnsite insofar as surface i
observation, present workings and diamond drilling done by the bureau
of Mines make it evident. Check chesnnel samples were taken. The
geology of. each area and workings was manped and sectlonalived by Nr,
¥ildsle:; and a very conelderable amount of information determining - .
the ways- end means and cost of operation obtained by Mr, Walthall.

_ ”hg 1ocatinn of these deposits 13 1ndicated woon the attaohed
man, '

ESTIMATES 3Y M., 2. FILDALE

DRUM MOUNTAIN - 33 Miles Northwest of Delta, Juab Co,, Utah:

Tons hn %
1. North Area or Ward Lease (Predomi- (Shor )
nantly Oxide Ore):
Assured “51,h00 18 5
Probable (additional) 29,500 -17.92 |
Poscible " 8,500 17.35
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Insol.

21;3 10-0 5()'0 -

Compoesite of 3 eamples of Oxide Ore:

26,9 11.1 27.2 22.8 . 0.180 _ Tr.  0.22 0.59

Composite of 2 samples of Carhonate Oret
36,62 7,85 50 D089 2,17 0.97 0,19 )

2, South Ares - Stacte Property Ton
(Prédominantly Carbonate Ore):

Assured - 120,000
Probvable (edditional) 20,000
Poseible i

Approrimate Amlyses:

Fe Inenl.

14.8 4.5 31.6 0.226 0
Average of 15 Bureeu of Mines D.D, Holes remorted in carhonate ore:
13.95 5,547 33,13 0,225 0.2 -~ -

TOTAL DRUM MOUKTAIN — NORTH AND SOUTH ARKAS COMBINED:

Tong Mn ﬁ

Assured ' ‘ 171,500 17,91
Probable 49 50O 16,75
Poseidble 18, 500 16,09

Aesured 171, 500 17,91
Kssured and Probable 221,000 17.85
Aessured, Probable and Possible 239,000 17,52

Sulphur Content:

The tonnage and grade at Drum Mountain must be estimated largely
from drilllogs of the Buresu of Mines, and the Bureau of Mines did not
ascay its cores for sulvhur. " An analyeis of three channel cuts by |

. Walthal of oxidized ore showed only & trace of rulphur. Oxidation is
so complete that it is & fair presumption that in cleanly minedioridized
ore sulphur will be only a trace. However, underlying the orebodiee,
both oride and carbonste, is a silicious shale ore sheley quartzite mem-
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ber which is highly impregnated with pyrite and arsenopyrite so that

“any “carelessness in mining might result in the introduction of sulvhur
and arsenic from thie source. 20,000 tons of oxidized ore from the
outcrops of the ore horizon in the South aree shivped during the veriod
1924-1937, aversged as follows:

Mn.
Fe.

P.

Ca0
Zn,
Ineol.
S.

Of this tonnage two cars of ore from the lowest limite of stoning
conteining considerable rhodochrosite, carried resnectively, ’87 and
3.20%. eulphur. That these cars of less well oxidized material were

. markedly higher in sulphur ie logical and probatly indicates that the
sulphur content of the carbonate ore will be higher than that of the
oxidized ore. It may be in the range of 2% to 4%,

Relations Carbonate to Oxide Ores:

Though the Drum Mountain devosit is correctly divided into two areas,

the South conﬁairﬁng manganese predominantly in the form of c&rbdnates,

theiﬂoftﬁ with mengenese in oyide forms, the latter is.simnly the'bxi;
dation product of the former, end as in the cese of the oridation of any
typve of nre it is to be erpected that there will be a considerable nor-
tion of transitional material. Should any metallurgicel plant not be
able'to handle e;ther type and the transitional material as well, in-
evitébly some tonnage must be eliminsted. For it ie not likely that

in partially oxidized material selective mining end sorting either under-
ground or at the mill can effect a clean separation. At present very
little of the carbonate maferial cen be inepected since it is develoved
in drill holes the cores of which have been completely used for assay
purpose¢ by the Bureau of Mines., But the Bureeu of:Mines‘ logs indicate
a fairly close association of carbonateland\oxide material even in these

holes in the Dfedominantly carbonate area.
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Tﬁe Drum Mountein deposits are renlacements of shaley liméstone
members in the Ophir shale horizon, Their attitude and extent is that
of the bedding of that formstion as it is faulted and folded, end cut
by transverse fissures which themselves in the pr&ximity of the replaced
‘beds may slso Carry manganese ore, “As -thus far developed the ore bodies
extend from the surfasce at low angles of 20—30O to vertical depths of

300 feet or less,

[ BLACK EAG - 44 Miles South of Bsttle Mountain, Lander Co.,
. Nevada.

Tons
Assured Lo, 000
Assured snd Probable 10,000
Assured, Probable and Possible 83,500

. Complete snalysis of composite samples is as follows:

Insol. 5102

12.8 4.0 59,6 59,3 0,018 0.1 - 0.0 0.0

BLACK ROCK ~ 18,5 Miles South of Valmy, Lender Co,, Nevada.

Tons Mn.%

Assured 16,650 1551
Assured and Probable ‘ : 30,000 1k,1
Assured, Probable and Possible L2,600

Complete analysis of composite samples 1s as follows:

Insol,

16,0 3.5 62.8 60,0 0.027 0.05 =~

BLACK DIABLO DEPOSIT — 24 Miles South of Golconda, Pershing
Co,, Nevada.

We are informed thet the Golconda Mining Company or H, H, Chatwin,

lessor of the Black Diablo property, has shinned about 20,000 tons of
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30%-33% Mn, ore to the Columbia Steel Company a2t Provo, Utah: snd that
he has firmly contracted his entire production to Columbia Steel for
éome considerable period at 304 per unit. This would seem to femove the
Blgck Diadlo déposit from consideration as a potential source of tonnage
for any metallurgical plant, However, Mr, Walthall has visited the pro-
perty and his impression confirms the Bureau of Mines assumption of
:regerves of 75,000 tons remaining, of good grade ore (probébly 30% Mn,),
and 6f some tonnage of similar megnitude of much lower grade matefial_
which he estimates probably to be in the ranée of 5%;8% Mn, The Black
Diablo ore is & very hard fine—grained intimate ﬁixture of manganese

either in silicate or oxide form, perhaps both, end silica. It consists

of 2 dissemination of manganiferous‘silicious particles:of ﬁhe order of

5 to 10 microms. The Bureau of Mines on the basis of work thus far
at its Salt Lake laboratnry concludes that the ore is not zmenable to
any ore dressing method of concentration though the manganese'apmears
to be to some extent soluble if leached with S02.

To recapitulate, in the other denosits to which our attention was
directed, Drum Mountain, Black Rock and Black Ragle, Mr, Kildale's gec-
tions and figures permit us to assume the availsbility of three types of
low—-grade manganese orel

(1) A high phosphorous-arsenic-sulphur,
low silica ore with mangenese predominantly
in primary carbonete form (South area of
Drum Mountain).
A high phosphorous—arsenic-iron, low silica,
lower sulphur ore with 90% of the mengsnese
in oxide forms derivatives at the surface and
at shallow depths from the carbonzste ore,

(North area Drum Mountain.)

(3) A low phosphorous-arsenic-iron-sulphur, high

silica ore with manganese entirely in oxide
form, (Black Rock and Bleck Eagle.)




6
(3) form. (Black Rock end Black Eagle.)

Tons Mn

V(Probable Ore)
(1)  South area -~ Drum Mountsini
110,000 17 4.5 32,0 0.23 2.5 0.23 0

North Area - Drum Mountain?

81,000 138 10.0 28,0 0.18 0.2 0.5 0.05 Tr,

(3) . Black Eagle-Black Rock:

100,600 13 4,0 61,0 0.020,1 0.5 0 Tr. 0.}

Though it would seem to be a fair presumption thet the caerbonste
gengue of the rhodnchrosite ores should inclvde some siderite, Kildale
etotes that he has observed none in specimens examined, and we have
seen none, The avpproximate 10% iron content of the oxidized ores may be
in vpart derived from pyrite and arsenopyrite, but some fraction mey
still be a derivative of siderite, which in small quentities is very
difficult to detect, even by opnticel lsborstory means.

Mr. Kildele's estimete of assured snd probable ore at Drum Mountain
I think liversl. In the light of present limited developments I would
consider more of his "asssured" and "probable" ore as "possible', but
concur readily in his aszumed total of assured, probsble and possible
oTe. To ellow for pillars in waste and feult gsps I would make a reduc-
tion of at least 20%,

No other deposits are known in the immediate vicinity nf the sboove

which could materially sugment the tonnzges here assumed,

AVAILABILITY.

Mr. Walthall estimstes that after installztion of certein ecuimment
these properties in their present stste of development should be sble to

produce ‘somewhat as follows:

Drum Mountain
North Area (Oxide Ore) 75 tons ver day
South Aree (Carbonste Ore) 25 tons " "

Black Rock




Necessary Equipment:

It is estimated that expenditures in necessary equivpment will be

assunming the contracting of trucking to mill or railrocad points:

Drum Mountain:
North Area (Ward Lease)
In Diesel powered, 1000 cu,ft.
compressor, hoist, skip, rails,
care, drills, pipe, etc. $24,000 .

South Area (Staats Promerty)
Substantially the same as gbove 24,000

Black Rock snd Black Ragle:

Mr, Walthall assumes that since these
properties are both controlled by Wes-
tern Alloye, Inc. and votential ton-
nages are imividually too small to
Jistify their senarate equinment,

that they should be worked in rota-
tion, the Black Rock first. Addi-
tional equipment including Bull-~
dozer, shovel, snd camp facilities

at Black Eagle. -

Further Developmenti

Certain expenditures in development estimated as follows would

permit & material increase in the rate of production:
Drum Mountain - North Area
: 675 feet of work . = . : $10,000

Drum Mountain - South Agea
400 feet of sinking on incline 10,000
500 feet of Level work 7,800

Black Eagle:
In further drilling (700'), essaying,
servicing, camn, etec.

Black Rock:
In further drilling (300'), assaying,
gervicing, camp, etec.
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- Production Rates and Perionds:

It is estimated that in five months' time euch expendi tures should
enable these properties to praduce ss fnllows, zssuming adequate roazd

and trucking facilities:

Drum Mountain -~ Worth Ares 180 tone & day

" Drum Mountain - South Area 150 tons a day

Black Rock-Black Eagte
(In rotation) 200 tons a day

The foregoing assumvtions of probable tonnages et these rates
production would sustain operations as follows:

Drum Mountain - North Area (Oxidized Ore) 18 months

Drum Mountain -~ South 4 ea (Carvonate Ore) o1 "

e

Black Rnck-Black Eagle 17 ¢

Possibilities of sdditional tonnages beyond theee estimsted are bet-
ter at Drum Mountain than at Black Rock end Black Tegle. It is doubtful
if even on further development Black Rock and Black Eagle vroductlon
will exceed the "possible" tonnages ascumed.

ROADS:

The above rates of production ssesume improvements in roads com-
municeting with railroad pointe permitting their all yeer use, which
Mf.‘ﬁalthall afié; conferring with County authofities in each.case, eg-
timetes would involve:

Drum Mountain tn Delta $23,000
Black Eagle to Bettle Mountain, 33,000
or

Black Ezgle to Black Rock 273,000
Black Rock to Valmy 15,000

OPY




Total Probable Tonnage
Grede

Exvense in FEguipment
Expence in Development

Expense .on Roads
by County, Federal
Grazing Service, or
Operetors.,

Total Above per Ton

. Mining Cost per Ton
Crude Ore (“rsuming

shovel for Blaek Rock’

_end Black Eagle)

Koyelties (Not included)

- Q;..
 SUMMARY

Drum Mountain

North Area South Ares

81,000

140,000

17%

$24,000  $24,000

18%

$10,000  $17,000

$ 8,400  $14,600
($23,000)

0.52 ¢ 0.40

$ 4.00. % 4.00

12-1/2% None
of Gross

Value

;ﬂgggi;Eagle

70,000
124

$18,000
($26,000)

$ 3,290
($ 4,700)

$32,000

Black Rock

30,000
14%

$ 7,000
$ 1,410

$15,000

Total per ton crude ore,
on properiy:

Total cost per unit Mn.
in crude ore!

$ 4.52 $ 4,40

$ 0.25  $ 0.26

$ 3,91

$ 0.33

Trucking Cost Per Ton
Liid down &t nearest
H. R, Point:

$ 1.50 £1.50

(Delta) (Delta)

Total Cost Per Ton
crude ore f.o.b.
R. R. Point.

Total Cost per Unit
Mn in crude ore:

§ 502 ¢ B.90

$ 0,32 $ 0.35

T R -

$ 2.50

(Battle Mtn.)




.TThem§g;§é6iﬂg“fébie éttempts'to present the cost of hoving méngﬁneee
in crude ore to any centrel milling plant or to whatever market msy be
provided the operator. Although these figures are based uvon & good many
- assumptions of‘conditions which do not yet obtain end upon human factors
f of.diréction and coordinastion beyond control, as an anelysis of pertinent
items they should meke possible some decision 2s to compensation and
procedure in dealing with the operstors, if the MetalsKeserve Commany

_ should wish to accumulate mined reserves of low grade mangenese on the

properties themselves, as suggested in recent letter from DeWitt Smith,

‘or &t nearest railroad points.

Once e decision is made that these ores ere wented, it would seem
to be most desirable that mining be by the owners or operators themselves,
Some of us (Walthsll or Billings) could meke occssiocnal visits in en ad-
visory way.. .

If the Metals Reserve Commany should wish to zct on its suggestion of
buying ores stored on the properties, or at rezilroad points, I suppose
it has in mind some system of estimation of tcnnage end grade by a re-
presentative visiting the property, and of 2 preliminary pvartial settle-
‘ment to be éompkied leter when the ore is samﬁled at a2 milling plant,
The first estimate and settlement necessarily would be e guess involving
e large versonel element of opinion and inteegrity, The Metals Reserve
Company might have to have its own remnresentative and ssmpler continuously
on each property,

Lesser tonneges of higher grade ore could be set up. Higher metel-
-lurgical recoveries on better grade ore (when they are determined) may

compel re-estimation oftonnages of a higher grade in the sttempt to ex-

tract a meximum quantity of svailable mengenese, Since vatently these




deposits are not of commercizl size and grede, and since therefore any
exhaustive exploitation rmst devend unon some form of subsidy, emphasis
should be upon the meximum quantity of menganese to be won from them,

& matter probably to be determined by metallurgical recoveries on verious

gredes of ore and whatever ontimum of grade and tonnage may be set up

once the metsllurgicel availsbility of the mengenese in these ores is de-

termined.

Yours very. truly,

RYWH

RNH/G

Encls.




FREICH! 7 RATES 0 SALT LAKE VALLEY POINTS

File: 21-296

May 21, 1Gk2,

MEMORANDUM - Mr. =W, F, Walthall.
In complien' ce with your request of yesterdey, we ere showing

pelow rates On O res and concentrates to Salt lLake Valley smelters,

including Surché rge:

f,
... ORES APD CONCEMRATES 70 SALT LAKE VALLEY SIELTERS INCLUDING SURCHARGE:

"FROM  Min, Wt, 5.00 B.00 10.00 15.00 20.00 30.00 40,00 50,00

Deltes, Uteh 100,000 1.10 1,10 1.25
20,000 150
LD, 000 1.85

Battle Mountain,
Neveda 100, 000

80,000
40,000
Valmy Nevada 100,000
80,000

- 40,000
Yours very truly,

(Sgd) OMAR O. VICTOR

Treffic Manager.
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