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INTRODUCT ION AN'D SUMMARY

b The continued worldwide shortage a.nd strategic velue of nickel plece
‘grest importance upon the continued development .and exploitation of new . -: .
" sources of nickel in the United States. The deposits of nickel-bearing mina
erals in Oregon and Washington have attrsdcted .considerable attention, partic-
ularly ‘since the Hanna Development Co, las’ engaged in development work aimed
at produoing ferronickel from the Nickel Mountain deposit , hear Riddle ’
Douglas County, Oreg: = /sl 77 Yo om L ( 5”74 e /{ / qp?
The Red Flats nickel deposit in Curry County, Oreg. s wWas first exam:med
by the Buresu of Mines in June 1945, but it was not until 1952 that the .depos-
it was drilled-and sampled, In 1953, & 15-ton se.mple of Red Flats mterial;, .
was procured and subjected to continuous. smelting tests in the: Bureau 8 . ..
Northwest Electrodevelopment Laboratory, Albany, Oreg. . i

The sample of Red Flets nickel ore as received contained 31 percent
moisture, It was dried to 18-percent moisture and stage-crushed to minus-1/2-
inch for the smelting test. ' The ore -charged to the:furnace contained. 0.74
percent. niokel and-28,2 percent iron. The furnace charge -was ‘in the ratio of
100 pounds of ore to 17 pounds of wood chips. ‘No fluxing comstituents. were .
added, Selective reduction and en darc ‘smelting technique - were .used ..
throughout the teet. Overall’ recovery ‘Pigures indicated that 82, 2 percent .
of ‘the nickel and 12,8 ‘percent ‘of ‘the iron ‘chargéd to the furmace.were re- ..
oovered in ferroniokel products analyzing 9.29 to 1%.0 peroent nickel. . The.,
average power and graphite consumption was' 1,073 ‘kw,-hr, and 10.52 pounde of |
graphite, respectively, per ton of dry ore smelted. _

: Neither the “rield investigations nor the smelting tests are considered

complete;’ neverthelese, a fairly large ares of nickeliferous laterite -and.

- nickeliferous serpentine 1s indicated by the Bureau's drilling program; ‘the

preliminery smelting tests show that it is technicelly feasible to. recover &
low-carbon ferronickel product f‘rom the Red Fla.t ore.

X0 Mining the deposit.presents no special problems Open-pit methods after
stripping overburden would be satisfactory. Trensportation: of ore:to railhee.d,
‘geaport, or the nickel smelter at Riddle will be expensive. e.nd, .considering.
the low grade of the ore, will’ be perhaps the 'largest ‘handicap.to utilization, -

— 7
fwﬂ“’ L B =l S s e ff < )

PREVIOUS WOBK AND ACKNOWLEDGMENTS -

The Red Flats aree hes been examined by the Oregon Stete Department of
Geology end Mineral Industries. several times, the first. emmination ‘being in
1937. ‘The deposit came.to the -attention of. the Bureau-of Minea .An Juné 1945,
:when Bureau engineers3/ me.de e preliminary ‘examination and drilled 16 hand-

" auger holes. ' _ . . o

3/ E. G, Ivereon and R 7 B Hunahausen, mining engineers » Bureeu of Mines,
Mining Division,






In 1946 the Oregon State Department of Geology end Mineral Industries
initiated a project on the laterite soils of southwestern Oregon and beganh
the work at the Red Flats deposit, In 1947 the department did some additional

sampling

Special acknowledgment is due F, W Libbey, director of the Oregon State
Department of -Geology and Mineral Industries;, for. his suggestions and criti-
cism in preparing this report, : . : o - e

Funds for the mining investigations were provided by the California- L
Oregon Power Co., Medford, Oreg., in:.the interest of mineral development.of.:..
southwestern Oregon. - The metallurgical investigation :wes financed by funds -
from the project entitled, "Research on usability of Fe-Ni-Cr ores.in Oregon.
and Washington o

- This rt}port describes the field investigationg conducted by d. R. o
McWilliams under the supervision of D. ¥, Butne / ond the metallurgical -
investigdtions under the immediate- supervision of wallace E, Ana'ble7 and
directed by L., H, Banning, .chief, Ferrous Metals Branch, : .

LOCATION AND ACCESS

The deposit is in sec, 19 and 30,. '1‘ 37 S.,- R 13 W., 8 miles airline,
or 17 miles by road, east of Gold Beoch, Curry County, oreg.,. in the extremeﬁ ,
southwest corner of the State. The Oregon coast highway (U.S. '101) follows
along the: narrow coastal plain connecting the small towms of Brookings 5 Gold '
Beach, and Port Orford. . The rugged upland interior is accessible by e few :
Forest Service roads and is sparsely populated The Red Flats deposit is on
the ‘narrow, ‘unsurfaced Forest Service road. leading 0 thé Snow Camp Mountain
lookout, This rood leaves 0. 8. Highway 101 at Hunters Creek, 3 miles south
of Gold Beach (fig, 1). o o , R

The nearest reilroad connection is at Coquille ). Oreg., which is 77 miles
north of Gold Beach snd 94 miles by road Prom the deposit. Transportation is
a serious handicap to develoPment of mineml resources in this relatively '

7z s . ,
inaccessible region of Oregon.. ' = ;n S a,;)é/( '-;;/' o @cy» > //VJ,%/ ,/\ "”eﬂ,f"'
s A s \.ﬂ 7 ,,./ ‘i»v;),\ . L .

u'.rs'romr AND monmﬁow@@ 27 FATR N

- The Bed Flats deposit was located a8 8 gold-mercury placer” prosPect in
the early._th_irties. ..Small mills and retort.s have Ybeen set up on the property
‘et different times, A few shallow. hsnd trenches and a8 32-foot sha.ft comprised

4/ Libbey, F. W., Lowry, W, O,, snd Mason, R. S., Nickel-Bearing Laterite,

Red Flat, Curry County, Oreg. The Ore Bin, vol 9, No. 3, March
1947, pp. 19-27. ¢

5/ Dole, Hollis; ,; Libbey, F, w. ’ and Mason, R Sy Nickel-Bearing Laterite
Areas of Southwestem Oregon. The Ore Bin, vol 10, No. 5, Ms.y 1948,
pp. 33-38¢- " SRR :

6/ Mining engineers, Bureau of Mines, Mining Division. A

T / Metallurgist, Bureau.of. Mines, a.llurgical Division, Begion II.
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- Relief map of southwestern Oregon showing Red Flats nickel deposit.

Figure 1.
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the early development work, In 1914-5 and 1946, 4. or 5 shallow bulldozer
trenches were excavated, and 3 or 4 small cemp building were constructed by
the operators., The property has b.een‘ relatively dormant since 1947.

‘None -of  the operations .in the past have proved successful; :and most of
the equipment has, 'been removed There is .no record of- any production from
the property. in .. - e aril R et E wrta Y Tadne
PROPERTY AND OWNERSHIP .

, L ess dwc*/f ASC wEdiEs. /“X/J/g’/’ e/
; *  The deposit is covered by ‘several groups of claims, the boundaries of

. which are not accurately known. The largest area claimed consists of 9 un-.::
patented placer claims, covering 1,600 acres, owned by the Red Flats Associs.
tion, of. vhich Mrs, Mary: Smedburg, Gold.Beach, and J, A.:Walsh, Coos Bay, are
"the principel representatives.

P
Lot

é

The Red Ridge Mining Go., represented by Harry Eedderley and Associe.tes
of Gold Beach, owns & group of umpatented placer.claims sdjoining the Red . -
, Flats Association .property on,the north,. In 1943,:the Pistol Biver Mercury
| Mining Co., James Gemsler, trustee, Portland, Oreg., controlled a large group
of placer claims known :as-the Glade Creek Placer Association property. This
property ad:joins thst of the Red Flats Association on the east L

* A number of fringe claims are owned by ve.rious individuals and groups.

4.:‘:.-'_, PHYSICAL FEATURES AND CLIMATE T e , PR
The Red Flets deposit is on a relatively flat topped ridge between Hunters
,Creek ‘on-the west .and, Pistol River on.the .east,; The-lower slopes o:t‘ “the ridge
" are:deeply-: dissected, srugged, .and. steep; ~The. summit of. the ridge is terraced
: or benched, but undissected. The- altitude of the deposit ranges between .
0 2,150; and 2,500 feet a'bove sea level. LT E e o R R S I
Large areas of the deposit are relstively barren ef timber e.nd covered
only by dense brush, Scattered patches of knob come pine,, stunted oaks, and
manzenita are elsewhere on the deposit but have little value for mining pur-’
poses, West of the deposit, timber of excellent quality is found in large RER:

quantity. -

Al

Typical Oregon coastal climate prevails with heavy rainfall - fog 9 and ‘
storms common during :the:wintér and spring months, . Snow end freezing tenper- ’
atures are exceptional. . Annual :precipitation. everages about 50 inches, : The
summersi are dry and mostly clear, and there is 1ittle. temperature variation, .
the yearly mean average temperature being around 50° F

Water is available from Pistol River or Hunters Creek at all times. The E
higher slopes of.the ridge.are comparetively dry. - One. permnent spring near
the summit of the ridge supplies ecnough water for domestic and 1imited indus-
tri'al use. s ‘ & S b . . . ‘A\u . N oo O
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DESCRIPTION OF DEPOSIT -

‘General

The Red Flats nickel deposit contains areas of .nickel-rich ‘brick-red
soil, terméd nickeliferous laterite, and an underlying zone of weathered
nickeliferous serpentine. There are large differences in chemical composi-~ -
tion between the two types of nickeliferous mterials.

Nickeliferous I,aterlte

Geologic Settmg "? : N 4' ‘ -‘ s
The general’ geOIOgy of thls region is described by Butler a.nd Mitchell 8/

The nickeliferous laterite rests on a weathered bedrock of ultrabasic
rocks, ’ principally peridotite and serpentinized peridotite, “These rocks are’
part of the Josephine peridotite intrusives common in .southwestern’ Oregon '
and northern Celifornia,9/ The nickeliferous laterite is ¢onfined to the
surface of the peridotite and has been derived from it under certein. condi.
tions of weathering, particularly where there are alternating ¢yclés of hot
dry climate followed by a prolonged rainy season, Where the peridotite -
contacts Colebrooke schists (pre-Jurassic) and the Dothan formation (Jura.ssic)
immediately south of the Red Flats area, the laterite is absent, ‘

The comparatively low iron content and the high magnesium and silicon
contents of the laterite in the Red Flats area indicate a relaetively youthful
stage of weathering, If more mature laterites, high in iron content, were
ever developed in this area, they have since been eroded, and there is nothing
to indicate their former presence, The iron content of - the laterite ranges "
in grede from 25 to 45 percent, Residual boulders of undecomposed peridotite.
are scattered throughout the laterite., The laterite has accumulated along
the axis of the ridge and in small basine on the east slopes sheltered or .
rimmed by resistant: dikés or ledges, The'west slope of the ridge is covered
with only a thin veneer of red soil (later:lte) ; . , .

N1c::elifercus Laterite Areas

7 The nickel-rich laterite areas have not been completely delimited by the
Bureau of Mines drilling program, Apparently more of this laterite is -

presént north of the area explored, The nickeliferous laterite areas are out

1ined in‘figure 2, A cutoff grade 'of 0,90 percent combined nickel and. coba.lt
was used to establish the boundaries of higher grade 1aterite areas,. The -

g/ Butler, G. M., and Mitchell s G T B Prellminary Survey of The Geology =5l
=% Mineral Resources of Curry County, Oreg.: ' Oregon Bureau of Mines. and
Geology, Mineral Reaources of Oregon, vol 2 No. 2 October 1916
136 pp.
9/ Wells, F, G,, Hotz, P, E, and Cater, F. V., Jr., Preliminary Description
- of the Geology of the Kerby Quadrangle, Oregon: Oregon State Depart-
' ment of Geology end Minerel Industries Bull, 4O, 1949, 23 pp.
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depth of nickel-rich laterite ond the.grade are .shown for each hole. None

.- of the areas contain overburden except hole 17, in’ which 5. feet of, relatively
. barren laterite is on top of the nickel-rich laterite. o : : “r

The shape and form of the nickel-rich laterite areas are variable, the
nickel content of the laterite is.variable, and some.of .the material is a

mixture of residual laterite and transported laterite.

The nickel content of the laterite cannot be estimated by visual exam-
ination but must be determined by anolytical methods, The nickel content does
not necessarily depend on the degree of weathering or the depth of laterite
soil, . A few surface indications have been recognized that roughly ‘aid in
prospecting for niokel-rich laterites, but these are-not infallible-guides,

" Surface accumulations of rounded, shot-size pellets of’ ‘iron oxides in the

soil are fair: indicators of o relatively higher nickel’ content in-the later-

ffvite. Furthermore, & loosely consolidated, porous, soft, well-drained,

residual-type laterite generally, contains more nickel than a clayey, dense,

u,;compact, traneported-type laterite. Residuol laterite usually has & higher
fs‘specific gravity than a clayey type or. transported laterite. ‘

' 'Chemical and Mineralogical Composition of laterite

: No discrete nickel minerals were observed in the 1aterite.. The nickel
is'believed to be in a finely divided form as hydroted nickel oxides; some 18

A'chemically combined in the limonite mineral structure, a.little -may . be with:
- magnetite and chromiter” It is- not'ﬁbESible to improve -the grade of. nickel. -
'1iférous laterite by handsorting nor- hns beneficiation by ore dressing been
"‘successful to date.

The chemical composition of nickeliferous laterites is eurprisingly
uniform throughout the world. Theése laterites are only: formed .on or derived
from serpentinized ultrabasic rocks, which apparently are relatively uniform
in oomposition. The nickeliferous laterites are quite. different. in composi-
tion’ from laterites derived from the more highly. differentiated silicic rocks.

Serpentine rocks generally lack vegetation, ‘A" serpentine. rock must-

“undergo a’ certain amount of chemical decomposition'before mechanical dis-

integration and laterite formation, The ultramnfic ‘silicate minerals, such.

‘a8’ olivine, have iron, nickel, chromium, aluminum, calcium, and magnesium

tied up in their chemical structures. These minerals lack chemical stability
undér surface wenthering, oxidizing conditions, ‘but. they do .not disintegrate
immediately._ They hydrolyze.and become partly ‘hydroted and recrystellize, -

‘forming more stable hydrous silicotes. This is o gradual rock-softening

process, with very little change in net composition. As this reaction pro-

., .ceeds, the soluble bases and silicic acid are nmore easily removed by.solution
"in ground water, and nore complete chemical decomposition follows, Colloidal-

size particles +then moy be removed: rapidly by mechanical.means, together with
'“the ‘chemical solutlon of the _soluble. bases.  Under favorable _topographic end
,climote conditions, the. insoluble bases and henvy minerals accumulate to form

' residual laterite deposits. o

Tt
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For .the reasons mentioned above ’ the contact between the nickel,i,fer.ous
laterite and the underlying bedrock is sharp, although extremely irregular.
There are abnipt ‘changes in color, in hardness, in physical asppearance,’ and
most important of all, in chemical composition.

Table 1 gives the poartial analyses of some representative samples of: -
nickeliferous laterites and nickeliferous serpentine deposits throughout the B
world, Analyses of the Red Flets material are shown slso for purpose of
comparison, _

TABLE 1, - Pe.rtial a.nalyses of rem'esentative types of nickel ores

Nickeliferous e Nickeliferous
. laterites — ___ serpentines _ '
S ! 2 | 3 1 ‘b /5 1 6 1 8 | 9
Fe-' | 46,81 52,08/ 49,36 | 38.5 {10.2 18,01 | = 9.7 12,21 | 11,52
Cr . .| 2,05 2,04} - 1.68 2.12 JT0 92 LT W66 .73
N[ ,72 | 1,02,30-.64 | .92 1.29| 1,08 1,50 | 3.48| 6.17
Co T513 .08 [unavail- 291 TATH .08 I'unavails, Al Jd2
able A able | ,

S10p | 1.62 | 2,76 2.0k | 1/7.58 {37.5 (41,9 | 458 | MLS5| ML
Alp03 | 9.41 | 6,61 5.0k | 10,76 | 2,0 || 3.8 | 3.4 A6 .92
- a0 - a5 T4 | 11 | .25 10 |. - | .08
- Mgo0 .80 | .72 07 115 h7,,,l 17.2 12,09 19.9 22,971 22.8
Note. - Columm heads: (1) Oriente Province, Cuba - average nickel laterite.

- Assays by Bureau of Mines, (2) Oriente Province, Cuba - medium-grode
nickel laterite. Assays b%/Bureau of Mines; (3) Celebes iron ore -.
.lake district near Larona.Z/; (4) Red Flaots laterite, Assays by
 Bureau of Mines; (5) Red Flate ‘Nickeliferous altered serpentine,’
Assays by Bureau of Mines, (6) altered serpentine « Oriente

. Province, Cuba. Assays by Bureau of Mines; (7) Riddle nickel de-
posit, Riddle, Oreg. - 310-ton sample assayed by Bureau of Mines;
(8) sorted ore - Celebes.3_ 5 (9) sorted ore - New Caledonia!"/

L l_/ .:‘Shcws incomplete breakdown of megnesium silicates, compered 40, other more

S highly developed laterites,
-2/ Ter Broake, Alex L,, Mining in the Netherlands Eest Indies: Netherlaonds

. = and Netherlands Indies Council of the Institute of Pacific Relations,

© Bull, %, New York, N. Y., 1944, p. 96,
. See work cited in’ footnote 2, sbove p, 83. '
Report of the Royal Ontario’ Nickel Commission, Toronto , Ca.neda No, 62

1917, p. 248, ) Lo -

| Hw
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From the analyses shown above, the nickeliferous 1oterites are enriched.
in iron, alumina, chromium, and probably cobalt contents, compared to the
nickeliferous serpentines, The magnesia ond silica contents .in the laterites
are heavily depleted in comparison to the serpentines, These relationships
generally are valid, no matter how the nickel content varies in the laterite,
The nickel content of most laterites is higher than thot of most of the
serpentine on which it forms, The amount of nickel that can be accumlated
in the soil apparently is limited by its solubility, After o certain maximum
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degree of residual enrichmnt is obtained, the nickel no longer accumulates:
but instead is leached out of the soil, judging from the fact that many of the
enormous nickel laterites of the world have uniform nickel:contents averaging
close to 0,6 or. 0,7 percent nickel, Assuming that most serpentines average
close to 0.10 percent nickel over largé areas, the ratio’ of concentration of
nickel in the soil due to weathering is generally ebout'6.6r:7 td'1l, Some ;
relatively small areas of serpentine average 0,3 to 0.5 percent nickel. When
these areas are laterized, the nickel content in the resulting residual
laterite may accumilate to an average maximum of 1, 8 to 3.5 percent nickel,
calculated at the. same ratio of concentration as before. These richer areas
of laterite comstitute the minable depos:.ts in Cuba, - ‘Most - residual laterites
show variations in nickeél content that reflect 1o a-‘marked ‘degree the primary
differences in.the nickel content of the eerpentinized -rock that has been
weathered, Tre:asported 1aterite of course would not exhibit this relationship
with the underlying bedrock ' .

Niokéliferous Serpentines IR

< The nickel-rich serpentinized bedrock in the Red Flats area, as deter-
mined by assays of the Bureau of Mines drill-hole samples, is- outlined on.
figure 2, A cutoff grade of 1 percent combined. nickel and cobalt was used
to.. delimit the boundaries, The depth of overburden on this nickeliferous
serpentine is shown for each hole, Overburden may comnsist of barren laterite ’
nickel-rich laterite & or relatively barren rock, y

. lack. oi’ development of this bedrock deposit precludes accure.te description,
The. nickeliferous area mey be more irreguler thah is indicated ‘ The general
trend of the nickeliferous zone.is “in & northerly direction, coincident with -
the axis of the ridge. This zone has an eiplored length of 3,900 feet, as
determined by the drilling; the zome may extend farther to the north beyond
the area explored. The extension of the zone to the south is limited, The
average width is 590 feet and the average: thickness 'is 12 5 feet,

- Garnierite (hydrous nickel silicate)"i’s exposed in the serpemntinized
peridotite in -the trench by drill hole 15 near the south end of the zone,
This. trench is a few hundred feet north of the permanent springe ‘that supply
the Red Gold -mining camp, The moist soil’ in ‘the vicinity of the springe
supports a luxuriant growth. oi’ Darlingtonia (piteher, cobra, . or fly-ca.tcher ,
. plants). Garnierite was found at Woodcock Mountain ih a similar environment
Just above.a side hill springs area supporting a conspicious growth of
Darlintonia, - .These plants may be indicators’ of niokel-rich zones in the

serpentinized. ultrebasics of southern Oregon. C

FIELD WORK BY THE BUREAU OF MINES Uy

- s ct R

Drilling

2

e -

The Red Flats eree wae drilled bn a grid eystem using at Sta.r ohurn drill
mounted on a 6-wheel-drive truck, Twenty-two holes, 6 inches in diameter and ..
ranging from 20 0" 117 ¢ ‘feet and avera.ging '35 feet deep, wére drilled :dn 8 1ines
500 feet epart The holes were drilled in order of their access;bility, and

~ v . ’





8
this accounts for. the somewhat erratic numbering system. The cutoff point in

drilling was generally determlned by the increased hardness of the rock, dis-. )

cernible in drilling R

The erea was surveyed with a Brtmton compass and tape. Eleirations were
obtained by. rcd and hand-level method, o :

Sampling

The drill holes were sampled in 5-foot sections. A thin slurry of sludge ‘

was maintained by water control _ The sludge volume per section varied from 4
gallons near the surface to.1h to 20 gallons below 10 feet, Each sample was
split at the drill site, Samples were dried over an open fireplace and split
again, one split being submitted for analyses end the other split again. One
of the second splits was panned in the field, end the other was seved to com-
bine with other rejects from the same hole to provide a composite sample for
enalyses, Composite samples from four holes’ were sun-dried and assayed for

mercury.

At the beginning, each 5-foot semple was assa.yed for nickel and gold;
early returns showed no gold detected, consequently gold assays were dis.
continued, A number of the nickel-rich samples were assayed for TFe, Mg, -
Crp03, and Co, The complete assays of the drill holes are shown in the. appen-

dix.
y Lo .yoava\/ﬂy@/es @ﬂ‘é/

N To check the mercury content, a composite samplevﬁ’zas treated by table

concentration to produce a concentrate and a tailing. Assays of conceéntrates
showed less than 1 pound of mercury per ton, Assuming & recovery of 100 per-
cent, the mercury content of the original mterial would be less than 0 00002

pounds per ton, ' ‘ -
| mAIiURG‘IcAL REsE,mcs‘sY BUREAU' OF MINES

General

The Red Flats deposit contains both ni¢keliferous. 1aterite and nickeli-~
ferous serpentine,. The 15-1:on sample used in the smelting test was apparently
a mixture of these two types of materia.l, as the SiOa content. was. higher than

most leterites and the MegO content Was lower tha.n ‘most serpentines.

Nickel 18 recovered from a mix:ture of Cuben laterites and’ sexpenti es in

a plant at Nicaro, Cuba, by a roasting and ammonia-leaching process 40/  Only
limited amounts of serpentine are used in this process becsuse p],an’.t .operating
~difficulties arise when excessive amounts are used, .

2 Electric smelting research at Albany, Oreg., has indicated that nickel
can be recovered from either laterites or serpentines as a low-carbon ferro-
nickel product, . This. smelting research has been described in a previous
publicetion.}}]

107 Caron, M, H.y Keoals Lea.ching o?ﬂickel a.ndvosalt OresrTens . Ao,
‘ ‘Inst, Min and Met, Engo, vol, 188, January 1950’ PP+ 67-90 o
11/ Cremer, Berbert, Continuous Electric Smelting of Low-Grade Nickel Ores:

Buresu of Mines Rept. of Investigations 5021, 195k, 36 pp.
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The object of the smelting test on Bed Flats material was, to determine
whether or not the selective reduction technique develOped by. the Bureau for’
" the production of ‘Low-carbon ferronickel from Riddlé and Cle Elum ores could
be successfully applied to the Red Flats ‘ore,

Equipment and Facilities for Smelting Research _

, The Northwest Electrodevelopment Laboratory, Albanv, oreg., has a labora-
.. tory completely equipped for electric smelting research, In addition to two
‘steelmeking furnates and other hecessary suxiliery equipment, the laboratory
“has two 3-phase electric smelting furnaces of Bureau design, The larger -
smelting furnsce uses 6- or 8=in¢h graphite electrodes at power inputs of
between 400 and 1,000 kw, The smeller furnace uses 3- or L.inch graphite
electrodes at power inputs ra.nging from 100 to 300 kv,

Materials Handling . ‘

When the sample of Red Flats nickel ore was received at Albany, the four
truckloads were dim;ped into separate piles on a large concrete storage pad -
.ad;jacent to the smelter building. A Ford tractor equipped with a Dearborn
industrial-type loader was used to transport ‘the ore from the storage pad
. to the feed end. of the drier. . The rock was hand-sorted from the earthy mater-
iel, weighted sampled, and analyzed. The earthy material was dried ina
23-foot long by 18-inch-diameter _rotary-type propane gas-fired drier, Figure
3 shows the drier in. operation.’ The dried material was discharged into a raw:
materials bin, then fed through an 8- by 15-inch jaw crusher, and down a
_chute to.a. ‘bucket elevator, which was used to elevate the material onto a
vibrating , screen with 1/2-inch square. openings. The screen undersize, was
sampled by an automatic sampler and discharged onto an endless conveyor belt
for distribution into one of six 25-ton, steel storage bins,  The screen over-
size wes funneled into a model CF-3-26 Pennsylvenia impactor. The.discharge .
from the impactor was combined with the jaw-crusher discharge and returned
to. the ‘bucket elevator. for- recycling over the screen, ' Each load was dried,
crushed, and sampled separately, drswn from the receiving bin, and bedded in’
a crib in successive.layers. in.the smelter -building. The furnace charge was
made up of bedded ore end wood chips,; -The-ore end- redictant were weighed ‘and
mixed in'a 6-cubic foot céncrete mixer.--This -operation is. illustrated in
figure 4, The mixed charge was loaded.into a- charge bucket, hoisted to the
charge deck, and stored adjacent ‘ta. the- furnace. ‘l‘he charge was ‘then hand-
shoveled :l.nto the’ f‘urnace at” regular intervals.

Description of Smelting Furnace - h S i e

'I‘he continuous smelting test on Bed Flats nickel :0re was conducted ih the
smll furnace, designated "ESA", This furnace:is a round, open-top, pit-type,
3-phese unifti: The electrode clamps are ceble-suspended with special provisions
for. readily -changing the ‘electrode spacing. - The graphite .electrodes are ‘placed
at the corners of an.egquilateral. triangle. . The furnace is backed by a 1,000ev.
-0 Westinghouseytransformer, .the secondary busses of which ey be connected
in parallel of. seriég, .The transformer. has six voltage taps ». the series-
connected fvpltage veing approxima‘tely twice ‘the parallel-connected voltage. } ‘

Ny
[

: : ..:f'v
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The open circuit phase-to--pha'se:.voltages range from 38 to 106 volts with
parallel connection and from 80-to 220 volts with serles commection,

The steel shell of the ESA furnace has a 50-inch inside diameter and is
divided into two sections. The bottom section is 31 inches high and is
provided with two tap holes at different levels; the lower tap hole is de-
signed to drain the furnace, The top section is 24 inches high and, with its
refractory lining, is removeble as a unit, The lower section is lined with
magnesite brick to form a 32-inch-diameter smelting crucible, The hearth is
rammed magnesite, . _

Description of Ore and Reductent

Four truckloads of Réd Flots nickel ore were taken from an area adjacent
to three drill holes selected by the Mining Division to be representative of
the deposit, The identity of each of these samples wes maintained until the
ore was dried, sampled, crushed, and bedded in a crib in the smelter building.,
The ore as received consisted of a small emount 6f rock mixed with weathered
earthy materisl, The rock was hend-sorted from the first load, in an attempt
to remove gangue material and upgrade the ore, A composite sample of this .
rock assayed only 0,39 percent Ni, Therefore, the rock was sorted out of the
three subsequent loads and was not used in this smelting test. However, a
composite sample of all rock removed from the 4 loeds assayed 0,77 percent
nickel; this is equivalent to:the nickel content of the earthy material used
in the smelting tests, The weight end nickel content of the rock removed
from the four truck loeds are shown in table 2, In actual practice it would .
not be necessary to remove the .rock from the earthy material because nickel
may be removed from either one or both types of ore in the smelting furnace,

Anslyses of Soil and ﬁock

'-The'drill holes .from which .each load of ;ore originated, the dry weights,. :
and Ni analyses of the earthy meterial and rock are showm in table 2, Co

TABIE 2, - Weiéhts and analyses of Red Flats ore as received, dry fbasis

A RN A e
T ¢ Barthy material Rock
o ~Percent Percent
Load |Drill hole | Welght, pound |[“NI | Fe | Weight, pound "W TT¥e -

1 |15 end 16 5,861 0,68 42,0 | 533.3 | 0.39 [1k.6
2 15 8,071 1 .86 31.3 1,022.4 .67 10,0
3 16 8,714 J8 |74 - 770.3 72 | 9.3
L 23 - 6,415 ] JBkj2sa | 1,416.0 98 13,1

. Table 3 gives complete analyses on Red Flats nickel-ore samples., The
first earthy materisl sample is & weighted composite of the four truck load
samples teken by the automatic sampler, The second sample was taken by saving
2 emall scoop of earthy material, in & closed container, as each 300 pounds of
ore was weighed into the furmace charge. The analyses of the composite Red ~
Flats rock sample closely resemble that of typical serpentines., -Complete
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chemicel analyses on Riddle lot F. ore are 'included for comparison. - Spectro-
. graphic -enalyses.on the composite sample of Red Flats, rock, Red Flets earthy*
: material > and Biddle lot’ F nickel ores are- shown’ in table h ‘-

v B
G

’.EABLE 3. - Chemical analyses of composite samples » percent

VR €7 NN Iy NSRS
- <~\:f?<°.7<m T 2 O "'\i/s'/; . c\)' /</xr Ghhe ol }3} ’\”7// « /? ?\(‘/

B 6rel’, L |.60 ,|A1503 [cxp031Ca0 MgO. 5102 -Sﬁ‘ P |L.0,

Red Flatsl/...., 0.06 | 6,2 |2.53(3.3] 8.6|24,2/0.03/0.18 | 11,
Red Flats2/..... | 28.2 .7u 07| 6.4 [2.4h(3.2! 4.6(28.2] - | - | 10
Red Flats, rock, |12,7 | 7 _.(_)6,,,'-;2& 1-..9013.2126.9{37.2| .01/ ,08: 10,

1.0 7

Riddle, lot F,,, |12,0i 1.k | = {"3:5 ] 1,05 19 248.1| .01 Ok

"1/ “Earthy meteérisl, composite of k. truckloads, ~i'e -t
2/ Earthy mterial 3 “head. sample for: smelting tests.

TABLE 1&. - Spectrographic analyses of composite samples i

o

o "“"01’6 ' ‘ ] N@,Si Mn Ce Ti 5V 1'\78;

Red Flats, rock |, " ‘A E=DE |D|E| - R
~ Red’ Flats, soil ;D |D-{E |DIE| E -
”"',’Riddlé‘, Lot F.. IA 'D BRI -

Legend A over 10’ percent D- 0, g to X percent
’ B- 5 to. 10 percent E- O, 01 to 0 Jd percent
C 1 to 5 percent F- 0 OOl to 0. Ol percent

; ~-'-e,.“,z

‘ Petrogrephic Analysis

Petrographic examinations of the test sample revealed the.t the rocky N
material consists of nickeliferous serpentine, with soiie. highty altered frag-
. ments;of peridotite and .less smphibolite, Associated with the serpentine are
.., Telatively smell smounts of chrysotile, chromite, magnetite , and a trace of
. pyrolusite, The altered fragments of peridotite and’ .amphibolite contain o
serpentine, . olivine, ortho- and clinopyroxene ’ amphibole » chlorite, feldepar,
. limonite, minor amounts of quartz,. chromite, and magnetite._ The serpentine ,
.and rock fragments are. coated with a. 1imonit1c olayey scil S '
The eertlv materiel is simile.r mineralogically to the rocky materiel y
except that it contains much more of the limonitic soil ; C

. -No: discrete nickel mineral wes observed in either of the samples, .
.Spectroscopic ex,emine.ta.ons ‘of selected concen,trates showed minor emountsuof .
_nickel in the serpentine, peridotite, me.gnetite, and’ limonitic eoil. ’

v . o
N ,u s

..229223223 KU T B Coh |
Previous experience in smelting Biddle and Cle Elum nickel ores indicated
" that these ores_ could be smelted selectively best by using hogged fuel ‘as the
reductant. _The ,hogged “fuel not only provided ‘the ‘carbon necessary ‘Por re-

duction but’ also maintained a porous ) noncondncting s ‘heat- insulating' cherge -

over the molten hath. The porous ns.ture of the charge allowed gases generated_

in the smelting reaction to escape freely, th'us preventing violent 'gas’ blows
and loss of dust and metal vapors.
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- Hogged fuel is a mixture -of wood chips,. sawdust, and ~Ssplinters: Lresult:lng. L
from feeding ‘ends of logs,. slabs, and other waste products of: the lumber o
industry through e machine called & hog. Hogged fuel is generally uséd: for:
industriasl and home heating, The wood chips used in this test contained no
sawdust and were obtained from a locel plywood plant, :They were produced by
feeding waste plywood vereer through a machifie calléed a chipper, They were
uniform in size, being about 1/8 inch thick and 5/8 inch square, The wood
chip charge, used in smelting Red Flats nickel ore, promoted a -uniform -

smelting operation,’

‘Smelting Procedure -

The furnace charge proportions were 100 pounds of ore .to .17 pounds of
wood chips, No fluxing constituents were used. The wood chips were calcu. -
lated to furnish 2 pounds of fixed carbon, This was 48,5 percent of the
stoichiometric carbon requirement for reduction-of all nickel s :iron, end
chromium oxides in'the ore and wds equivalent to 12,8 times the amount
necessary to reduce the nickel; it ‘reduced enough iron to yield a ferronickel

alloy containing 10 to 15 percent nickel; - .
The test was begun by covering the magnesite hearth with 200 pounds of
ore; then 4,7 pounds of minus-l/2-inch petroleum coke was placed under the
electrodes, The electrodes were lowered onto the coke, and a steady arc was
esteblished, The ‘ore under the coke gradually meélted and formed a molten
pool on the furnsce hearth. Charge was'then fed around the periphery of the
furnace until a dry top was established over the entire molten pool,. The
charge was banked against the wall of the furnace to such an extent that .it-
rolled down a steep incline to fan out between the electrodes, A shallow
dry top was maintained on the molten pool at all times, -~ = T

An arc-resistent, dry-top smelting technique was used throughout the
test; that is, the heat for the smelting reaction was furnished by arcing on -
the molten bath and the arcs were covered with charge at all times, The -
phase-to-phase voltage was maintained at 200, and the clrremt averaged -
approximately 650 amperes per phase, Occasionally some wet charge caved into™ !
the smelting zone, cooling the slag and decreasing its electrical conductivity.
The electrodes then lowered end dipped into the slag causing boiling and con-
siderable turbulence in the furnace, Thése occurrences were ‘minimized by
maintaining & shallow but uniform dry-top. =~ -~ - 0o

Slag was tapped from the upper tap hole at intervals of about 1-1/2 hours,
The ferronickel was tapped from the drain tap hole at the end of each shift, .
The tap holes were usually opened with an iron rod, Occasionally en oxygen
lance had to be used when solidified slag and metal blocked the tap holes,
-The slag was tapped into a conicel cest-iron mold of about 400 pounds cepacity -
“(fig. 5). An iron hook was frozen into the slag to facilitate weighing and '
handling, The slag was sampled by dipping a cast-iron spoon into the molten
sleg and pouring its contents onto a clean graphite Pplate, Ferronickel and
& small amount of slag vere tapped from the drain tap hole into a 12:inch.
diameter ladle, the supernstant slsg was decanted into a conicsl, cast-iron
mold, and the slloy wes poured into casteiron pig molds, Fach alloy pig
weighed about 15 pounds. The alloy pigs ‘were sampled by drilling.,






Figure 3. - Drying ore from Red Flats deposit.
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Discussion of Test Results

The test was divided into four periods. The complete results are
presented in teble 5. The results of a continuous pilot-plant test on Riddle
ore are included for comparison., Riddle test results were described in an
earlier publicationl2 / and are not discussed here.

The smelting technique used for selective reduction of nickel from the
Red Flats ore was similar to that used in smelting Riddle ore, except that
wood chips were used as the reductant, A more uniform furnace operation wes
evident with wood chips, |

The resulte show that the nickel content of the ferronickel, as well as
the nickel content of the sleg, increased progressively during the four periods
of the test. The highest nickel-content alloy, 1l percent, was produced
during the fourth period, The slag with the lowest nickel content, 0.07 per-
cent, was produced during the first period, These results indicate, as have
previous test results, thet nickel recovery decreases as the nickel content
of the ferronickel product increases, Additionsl research to definitely
esteblish the relationship between the nickel content of the metal product
. and the slag when these low-grade nickel ores are smelted would be worthwhile,

In the tabulated results, nickel recovered in the various periods does
not include the nickel that gradually accumulated in the furnmace or the
molten ferronickel that slowly penetrated the porous, rammed magnesite hearth.
However, the data indicate that these conditions were coming to equilibrium,
In the fourth period, 85.3 percent of the nickel charged to the furnace was
accounted for in the slag and metal products., At the conclusion of the test,
e large salamander was removed from the furnace. It contained an appreciable
amount of nickel, and 94,5 percent of the nickel charged to the furnace was

then accounted for.

In previous smelting tests there had been some difficulty in accounting
for the nickel charged to the furnace, Therefore, in this Red Flats.test the
accuracy of the spoon-sampling procedure was checked by comparison with
several composite slag cone samples, A spoon sample analyzed 0,13 percent
nickel, For the same period, a composite slag cone saemple analyzed 0,14 per-
cent nickel. To determine whether or not nickel was concentrating in the
lower portion of the slag mold, the lower 6-inch zone of a nunber of slag
cones was collected, crushed, sampled, and analyzed, This slag sample
enalyzed 0,21 percent nickel and 32 percent iron. Examina,tioz} of this slag
under a binocular microscope revealed nmumerous ferronickel prills, ranging
from the smallest visible particles up to 1/8 inch in diemeter, These prills
were concentrated near the outer surface of the slag comes, It is reasonable
to assume that the nickel contained in the prills was not necessarily ac-
counted for in the slag spoon samples. Nevertheless, 94,5 percent of the
nickel charged to the furnace vas accounted for in the slag and metal products.

A refractory mgnesite-brick lining was used in the furmace for this test.
The 1 inch of insulation material normelly placed between the brick rgfractory
and the steel furnace shell was omitted to permit more effective cooling of
the refractory snd thus minimize refractory erosion.

12/ See work cited in footnote 11.
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TABLE 5. Componson of operohng dotc for sme|nng n|cl<e| ore from Red Flots und Rlddle deposits

For Red Flots ore For Rlddle ore

Periods _ 1 2 3 L__Mhole run 1 2 2 L_| s 6 1 8 9 10 ole run
Lb. charged per 100 1b, ore g ) 3 N o )
wood ohips ¥/ IR v |1 | 1
dust Y/ : 12 8 6 6 | 10 8 | 18
Coog Bay char . 5.5 1.6
Coop Bay coal . : s ’ 2.5
Alpifer 0.33) 0.33 0.33
Materials charged, 1b. ) ' ' :
piddle ore : : 1 38,100 1,600 121,700 [11,100/13,800 | 30,800 21,100 12,400 | 9,000 {19,695 1113295
Red Flat ore, dry L,830 B,ou0 [9,830 |5,76L [29,66L
Sawduet 1,404 888| B8io| 68| 1,110| 9121,620 1,392
Wood chips 950 0,950 2,000 |1,100 | 6,000
Cooe Bay char . : : . b 2,057 | 350 2,407
Coos Bay coal ] ) . . 253 253
Alsifer ] By 38 . 11
Ratio of stotchiometric 0¥ | 130 12 1o 12 12 aal 32l 18l g 29l 24" yol o4
Duration of teit, hr. N 12.3 23 243 1.1 7.9 ) 72.2) u7.6] 27.0| 22.2| 27,9 21,3 "22,8| 23,70 23,7 23.2 1,8
Feeding rate, lb. ors/hr. . 39k 392 | Los 503 ko9 1528, L53.8| 433.3| 500.0| 498.3 507.0| L486.8| LB1.0 | 379.7| LS1.3 478.8
Power conditions . ) ) i
Voltage, phase-to-phase | 200 | 200 | 200 | 200 [ ©- 1 205 | 205 | 205 | 205 | 208 | 208 | 205-"1208 | 205 | 208
Current per phage, amp 615 615 | 624 758 653 . 652 | 546 | 567 | 612 ShS | 592 | 586 | 57k 563|571
Power input, lo, 211 223 | 236 260 | 225 . 231 194 2m | 27 193 | 210 | 208 | 203 200 | 203
Pover factor $9 100 200 99 99 99 99 99 99 99 99 99 99 99
Pouer consumption, lof.-hr, - i ) - .
Por paricd 12,500 K,020 [5,250 | 3,058 |15,918 16,680 |9,220 {5,430 | L.820 5,350 | L.z0l L,7k0) b,820 |73 | k800 |65,060
Per ton of dry ore 1,072.1 1,086 11,068 |1,068 | 1,072 a6 | g8gy | 928 869 715 828] 85h| B8W6|1,051 | 698 872
Per 1b, of metal 12 22.9| %0, 156 13,97 " "} : 9.0
por 1b. of Ni in metal 131.3 203.0f 3788 Ul 88,1 ub.7
Electroda consumed, 1b, . 4 - . : . : :
Per poried - | sl %3.9] 126.0 69.5| 55.5] 63.3| s3.8] s0.d 5.3 77.0] 74,3 9ss.6 |
’_Per ton of dry ore i 10.5 ‘19, ng .9 0.0 9.2 9.9 21 7] 17.6) ‘13.9 13.2
Per 1b, of metal . A4 ) : )
per 1b. of Ni ir metal | . .87 n
Products, 1b. 5 .
Mata) 210 9. 208 | 195,51 1 Jihes 3,701 | hl2.| 681 S5 60 25 412 128 |19 71} 7,199
Slag 3,683 K,8 6 haoo I2a,s2h Il f2h,089 [16,267(R.J70 |8 595 heoa79 18 sss 18 336 lo oo K 032 (8 33 [X8,322 |
Metal analyses
Fe Bé.eq_&._a_?_es 99 8L.90 7h.21} 65.80] 75.60] S&.BA  LBL9l 1623 shoool Sh.OQN 76463 73.10
Ni 9.391 10.8] 332} 14,0 8.90] 25.20] 23.0 | 40.8] 4820 50,00] 42,50] L5.200 20,29 22,30
. cr Al A3 .o  .ou . L 2.99] 96| . .25 a3 .08 .03 .05| .03l .1 .08
[ 06 06 17 .0 22h .65 12 of 07 1] ol 02 0z
s1 .93 09 o2l ool : 8.50] 7.05] " .05] .04 .03 .06 .10 .01 .0 g2
s . | 20 0 a1 ol .2 N R T I Y IR .23
P i .23 .27 200 .19 A1 .2 09 2 k1l kTN 28| .3 18
co ) 26l ooh| od 22 '
|_Slag analyses, percent . -
Fo 27,3 | 29,01 33.0] 37.3 347} 13,39] 22,070 13,94 15.06] 1.97[ 3371 ] w00l “9.36] 10,03}
Ny . o] 08| o .2 ‘ os|l .ml .oo) .26 .s6f 6l -:a8| .26  .08] .
Co <£.02 < 02 £ QZI < 02 — + -
Nicked d for, percent Pl X \
| In the metal 557 | 3%.6] 22,08 6uasl 82.2324) 61.91( 36.79| 95.56| .59 13.97[ 7.78]108.23| 33.89{185.01| 63.08| . 6ln77]
In the slag 1 7.22] 8.00| 13.28] 21.19fy 12.28 2.21] 16.67] 1,66 14,34 28.89| 2u.29| 9.00 | 13.68] 372 7.27] % 21,48
Total in slag and metal| 62.39 | Lh.16| .35.36] 85.3u| Sotsy” 6l.12} 53,46) 100,22| 28,99 12.86| 32.07[11.24 | 47.57]188.72| 70,35 N

1/Lverage fixed carbon 10.1% ,
2/Average fixed carbon 11.3
. 3/Ratio of stoichiometric C for reduction of the Ni in the ore «

L/Blectrode on data was de d for the whole run,
) X $/Includes 705 1b. of furmace and ladle cleanout ,
/ O e 4 - ;
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Refractory erosion is a serious problem when & highly siliceous charge
is smelted in a basic lining, Only the earthy material, containing 7.75 per-
cent Ca0 plus Mg0, was smelted in this test, The Ca0 plus MgO content of the
rocky portion was 30,1 percent, If nickel is to be recovered economically
from this deposit, the rocky portion, of sufficient Ni content, might be
blended with the earthy material to produce a neutral sleg and minimixe the
fluxing effect of the molten slag on the basic furnace lining, '

CONCLUSIONS

Further drilling end exploration should be planned to delimit ‘areas of
nickel-rich laterite and serpentine indicated by the investigations reported
herein, .~ ¢

The results of the 72-hour continuous test indicated that the selective
smelting procedure developed by the Bureau for recovering nickel from silic-
eous nickel ores is appliceble to the ore from the low.grade Red Flats deposit.”

Highest nickel recoveries were obtained when producing a ferronickel con-
taining 9 to 10 percent nickel, Previous Bureau tests indicate that this
grade of ferronickel can be upgraded to any desired nickel content by blowing
with air, or a mixture of air and oxygen, in a converter. ‘

>7 Eighty-two percent of the nickel charged to the furnace was recovered in
the 1,444 ,5 pounds of ferronickel produced during the test. Only 5.49 per-
cent of the nickel charged to the furnace was unaccounted for., These results
are considered satisfactory for preliminery testing, Indications are that
even better recovery could be anticipated if the nickel content of the ferro-
nickel product is kept below 10 percent, .-

There was considerable erosion of the furnace refractory by the highly
ecid slag, since no flux was used in the furmace charge. If further explora-
tion of the deposit reveals that there is a considersble amount of nickel
conteined in the underlying serpentine, proper blending of earthy material
with this more basic rock would partly solve the problem of rapid erosion of
basic furnace lining, '

Power and electrode consumption (88.1 kw,-hr, and 0.87 pound of grephite
per pound of nickel produced, respectively) was not excessive comsidering the
low grade of the ore, the small scale, and the short duration of the test,
Power and electrode consumption would decrease in proportion to any increase

in the grade of the ore,

The cobalt contained in the ore is partly recovered in the ferronickel
product, The ferronickel contained approximately 0.25 percent cobalt, and
the slag contained less than 0,02 percent., This cobalt probably would not be
deleterious to the ferronickel for most commercial uses,

- The results of the test indicate that it is technically feasible to ye-
cover a low-carbon ferronickel product from the Red Flats nickel ore, TFor a
commercial operation a grade of ore considerably higher in nickel then the
semple tested is indicated, - {
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% Co

0.10

IR Assay Logs of Drill Holes1 to 23
. ' (ExcludingHole 14) , N L
. . . — q
Assays of Drill Hole No. | '— Depth 60' Assoys - of Drill Hole No. 4 Depth 50
tnterval  SamoleNo.  %Ni %Fe Y%Mg %CrOy %Co Interval SompleNo. % Ni %Fe %Mg %CrO3
0-5 4-2 | 0.43] 303 . o-s 2-20 | 113 | 450
5| Cos
5-10 a-3 | .40 s-10 | 2-21 | 135 | 32.4 |a.96 | 3.66
10 . 1o}
10-15 | a-a | 3 ' - PN 10-18 | 2-22 50| 143
: s : ’ . A - Bl " \ i
15-20 | 4—5 | 83 | 98 is-20 | 2-23 30
20} 14.7 tHoez o2 20}
20-25 a-6 | Lot |72 20-28 | 2-24 83
1. 28]
"25-30 | 4-7 50 | 7.2 . W S 25-30 | 2-28 .55
R 3q .. . e .. 3op .
30-38 4-8 42| : |-30-35 | 3-14 Y
‘ T | BN ‘ N . . o o
35-40 | 4-s | .37 35-40 | 3-1 73
«11 : 40 .
40-45 | . 4-10 29 . e || e0-as | 3-2 .86
) - - I T e .
' c 4 v L 45-50 | 3-3 84| 64 .| 758
Assays of - Drill Hole No. 2 — Depth 50' Y
Intervol SampleNo. %Ni %Fe 'J-Mgv *%Cr03 a '
0-5 4-23| oes
sl o
. 5-10 a-24| .42 . Assays of Drill Hole No. 5 — Depth 50
ol ) ‘ : Uinterval  SompleNo. %NI  WFe % Mg %CrOy
10-15 4-25| .46 NI :
a=-s 6~21 | ou9
[£11 . . .
. 18-20 5= . : s . N
20| S . . . s-10 6-22 67
20-25 | s5-2 51 o oy
" - 28) ' 0-15 | 7= .45
25-30 5-3 51 .8 . . . o I
30l . 15-20 | 7-2 .62 - -
30-35 s—a | 81 0]
3s]. | . 20-28 | 7-3 .68
. N 3s-40| s5-5| .4a Co aslf . -
* 40} 4 o d 25-30 7—4 s6
40-45 | s-6 | . .4 - . 30f
asl} . : 30-35 | 7-s .39
|| 45-50 | - 85-7 .28 B - 381 . , s .
5oLl - 35-40 | 7-6 .24
' ’ 40 .
Assays of Drill Hole No. 3 — Depth 60’ 40—4s | 7-7 .22
Interval  SampleNa  %Ni %fe WMg %Cr03  %Go . s .
T 45—-50 | 7-8 .21
o_-s' 3—15) 0.52 | 26.6 . 50
5 P . - “.
. 5-10" | 3-16 .61 i
io}- ' , . R
o T rems 3-r7| 82" X . o Co . o
18l ' . Assays of Drill Hole No. 6 ~— Deprh 35'
' 15-20' | 3-18| .60 " idrerval - SampleNG. “ %N ' ' %Fa - WMg. %CrO3
20 —
20-25' [ 3-i19| so0 0-5 6-23 | 043
25| A Sy
“ewo || 25-30" |  3-20| . .@9 . S . 5-10 | 9 -
s SRR B B : o - B R
. .
sl || 30-38"{% 3-21 " 81 | 88 |7 : A | VL UL I A NP )
P .33} o X . 15| . N
|34 322 26| 0s |fesflos2foos T v T jirevzo | em3 |l -
40 i i . 20 . o o
40-48' 3—-23( 127/ 06 Yo 20-2% 9-4 k1) v
a5 _ ) ) 28
T ] 48-30"| 3-24| e8| Lo . 25-30. 9-5 | es|. . .
. so v 2wl T k. 3 S . R 30 v .
' s0-55'| 3-2s|" 32 R cL|[30-38 | 9-e e "
. 88 o P 33 -
" 55-60" 4= .51 7.8 . s sample of nolgcg‘;-iog 0.06 % Hg

/@Z@ /J@w&v‘aé“)‘. /{’7@/;» ‘00"

B
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Assays of Dril Hole No. 7 — Depth 50

. Intervol SompteNo. % Ni %Fe %Me %CrO3
0-3 210 | 081 | 3o |7
s M
\ 8-10 2= | 113 {108 0.89
10}
10-18 2~12 | 18 |18
18 | . I 18.2
. 18~-20 2=-13 | 116 (100
20|
20-28 2-14 8 | 7e .85
28| v
25 -30 2-18 49 | 89 J
b 30 .
30 -38 2~18 .50
38
35 -40 2=17 34
40}
40-48 2-18 | 1.87|8.4
48
48 -850 2-19 .20
80
.
[4
Assays of Drill Hole No. 8 — Depth 70’
Interval SamplaNo. %N} %NFe o Mg 9,003
o-8 818 0.48
° |
8-10 | 8-19 .48
0| .
10-18 | 8-20 .26
18 |
18-20 | 8=-21 .40
20} )
20-28 | 8-22 .38
28/
26-30 | 8-23 38
J , op
30-38 | 8-24 Ky
38|
38-40 | 8-25 .32 [ 818
. 40
40-48 | 8~ .18
as
48-80] 6—2 24
80
v 80 -85 | 6-3 24
88 |
88 -60 | 64 .28
eo|
60-6s8 | 6-8 .28
s '
65 -70 | 6-6 .28
70.
4
7

%Co

0.18

Assays of Drill Hole No. 9 — Depth 50

_lnnrul SompleNo. %Ni %Fe %Mo %CrOgv
0-8 3-4 | 0.83 | 31.8
(13 :
8-10 3~5 | 1.35 [ 28.8
0} ) . }15‘7 }I.GB
10 ~18 3=6 (1.3 [X)
18 |
18 -20 3-7 .84 | 12.2
20| o
20-28 3.8 .43 6.4
28 [
28-30 3~-9 .30
30| .
30-38 3~10 .27
38
35-40 3= .28
40"
40-45. 3-12 .61
‘ g
1 48-80 3-13 .80 | I7.4
80
Assays of Drill Hole No. 10 — Depth 55'
- Interval SompieNo %N % Fe %Mg  %CrO3
0-s 10=1 0.75 | 36.6
sl
8-10 10-2 1.24 | 388
|-
10-18 2-1 113 | 108 0.88
18 [
18 ~20 2-2 1.20 | 234 8.8
20|
20-28 2-3 .87 | 18.8
28 '
28-30 2-a .88
30 |
30-38 28 .34
38|
33-40 2-e .26
<0l
40-48 2-7 .24
48
48-80 2-8 23
80| .
50788 2-9 .28
88 -
Assays of Drill Hole No. || — Depth 50'
Interval SampleNo WNI  %Fe %My %CrOp
0-8 98-8 0.38 | 28.6
s
8.10 9-9 .67
10
10-18 | 9-10 .64
18 | '
18~20 | 9-1) 97| 19.4
201
20-28 | 9-12 .98| 1.0
28| )
26-30 | 9-13 .04|..10.4 - 0.7
30} N
30-33 | 9-~14 1.28[4 10.4 13.2
38|, 2
3s-40 | 9~18 97| oa
40| )
40-48 | 9-18 .88
a8},
48-80 | 9~i17 88 | 76
80

% Co

}0.07

%Co

0.08
.08

.09

%Co

0.13
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Assays of Drnill Hole No l2—/ Depth 40' Assays of brill Hole No..15 — Depth 1I7’

Interval SompleNo. %N!  %Fe % Mp %C03 NCe Interval SamgleMa %NI  %Fe WMy NCO) BCo
\ |
0-8 8=8 0.73 | 21.9 T 0-8 =1 1.67 [§ 48.0 4.2
s| s
s=10 | 8-9 .82(% 244 8-10 | 1-2 | 132X 201 |- 1.8
10} 13.2 |[}Fres [Fo.uB 10
10-18 | s-10 | B7[Q 188 ' 1o-18 | 1-3 87| 88 18
15 © . 18
18-20 | 8-11 .48] 100 o 15-20 1-e a4 o3 .67
20| . ) ‘20
20-28 | 8-12 .47 : : 20-26 =8 | 47| 6.0 .48
28} 28}
28-30 | 5-13 39 ) ' 25-30 1-6 40| 8.2 .48
30} : o
30-38 | s-14 .58 30-38 1-7 29| 86 .37
38} )
36-40 5-18 .26 35-40 1-8 32| 8.8 Y]
40-48 | 1-9 31 ( 8.08 .48
o
4s-80 | 1-10 30| &9 .48
so}| :
80-88 | -1 31| 838 .48
88
85-60 | 1-12 .28 | 8.38 .48
60
60-68 | 1-13 28| 8.3 .87
es
68-70 | 1-14 .28
70 .
70-78 | 1-18 | —
8
. 78-60 | 1-16 | —
Assays of Drill Hole No. 13 — Depth 60’ 80|, .
_ tnterval ‘Sanp!ﬂb. %NI % Fe %Me  NCrOs %Ce s0-03 1=17 .26
0-8 6-7 | 0.7t | i7.0 |
sl 85-90 | 1-18 .28
%0
80 L .
w0l e 2 ) 90-98 | 1-19 28
1018 6-9 70| 74 b
. i ' ’ 98-100| 1-20 28| 60 [T (288 |07
Y
18-20 e-10| .88| 76 100
20} 20.4 | lose |} o.02® too-os | 1-21 | .87
108
20-25 6-11| .8 2 . .
9 [ 79 . 108-110 | 1-22 20 -
b no|
28-30 6-12| 1.08| ee
sol S PR 1no-ns 1-2% .23
s0-35 s-13| .61 | es USH ig-ur | 1-24 | .26
38|, ur
35-40 6-14| .38
40
40-48 6-156| .28
as|
48-30 6-16 | .39 .
sol . Assays of Drill Hole No.i6 — Depth 35'
s0-53 6-17| .80 Intervol SompleNa %Nl %R %Mg %Cr0y  %Co
—_
8s ||
0-8 4-11 | o092 29.8 | 6.26 | 2.46 | 0.27
85-60 e-18| s8] 67 s.4 sl
o * less then ' 8-10 Q—l! 88 | 148
. N RS B et
10-18 | e=i3 .33
18 |
185-20 4-148 .41
m‘
20-26 | a-18 KT
28|
25-30 | 4- 1t .29
so.

30-% 4-17 32






Assays of Drill Hole No. 17 — Depth 30'

20

25 |

Interval  SampleNo. %Ni % Fe %M9  %CrO3
0-5 7-10 | 0.30 | 18.6
s-10 | 7-1 1.38 | 18.8 0.02"
7.32
10-18 | 7=12 | 1.16 | 16.4 .07
15-20 | 7—13 | L1 | 108
20-25 | 7-14 57
7-18 .56 | 70

25-30

30

F Assays of Drill Hole No. 18 — Depth 25'

« less thon

Interval SampleNo. %Ni % Fe %My %Cr03
0-5 7-17 | 0.48
5-10 7-18 .52

10-18 7—19 .45

18 -20 7-20| .41

20-28 721 .42

L]

Assays of Drill Hole No. 19 — Depth 20'

Interval SompleNo. Y Ni %Fe Y%Mg  %CrO3
0o-5 7 -23| 0.28
$-10 7-24 .46

10-18 7-28 "5|

15-20 8- .32

Assays of Drill Hole No. 20 — Depth 40'

20

28|

30}

38|

> _J

Intervol SompleNo. %NI » Fe %Mg %CrO03
T

0-5 8-3 | 0.987 41.4

5-10 8—-4 .83| 416
; 6.47

10-15 8-5 98| 350 1.08
N

18-20 8—6 | 1.22] 202 .80

20-25 8—7 73 | 132

25-30 8-8 .39

30-3% 8-9 .42

35-40 8—10 29| 7.6

40

% Co

.11

=4

-
Assays of Drill Hole .No. 21 = Depth 20'

Interval  SompleNo. %%Ni *%Fe %My %Cr03
0-8 8—20| 0.62
3-10 8—2! .48
10-18 822 41
Is; 20 8 -23 81

Assays of Drill Hole No.22 — Depth 35'

—

20 |

25

30

35

Interval Saomple No. %NI %Fe %Mg  %CrOy
0-5 8-12 | 0.23
5-10 8-13 .23

10-18 8-14 .25

15-20 8-15 .29 6.9

20-28 | 8-16 .23

25-30 | 8-17 .23 | 6.08

30-38 8-18 .22

Assays of Drill Hole No.23 — Depth 30'

hel|

20

28 |

Interval SampleNo. %NI %Fe %Mg %CrO3 %Co
o-8 9-19 | 0.87 | 380 | 57 |1.82 0.29
5-10 9-20 | 2.43 | 14.4 |] 1 ]
10-18 9-21 ::r 10.6

18 -20 9-22 | 1.29| 9.8 [hinz2 [for?|} 7
20 -2% 9-23 | 1.16 | 10.0

28-30 797— 2; .57| :; ] 7 J - )

30

Int,

- Bu, of Mines, Pgh., Pa.

QCo'mpo:/l' sample of hole 23 Is g‘,?ﬁi{!’
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Aspociated Red Flats Mining Qroup

c/o Mpr., Williem E, Walsh

Box 359
Coos Bay, Oregon

‘((7f)

Re: Docket Mo, DMBA 3773 - Mickel
Red Plats, et al. asscoiation claims
Curry County, Oregon .

Gentlemen:

Your application for aid for na‘oxploratxon project
and other data available to us in VWashington relating to the
above-noted property have been carefully reviewed.

Projects approved by the Defense Minerals Rxplora-
tion Adminiatration must, in 1its judgment, show definite
promine of yielding materials of aoa.ptabio grade in quantities
that will significantly impreve the mineral supply position :
for the lational Defense Program. '

Based upon a reextmination of yowr property and
review of all of the available data relating thereto, the
probability of diselosing mimable ore reserves by your proposed
exploration project 4oes net appear sufficviently promising to
Justify Government participeation. Under the sircumstances,

I regret to adviss you that the previocus deanial of your request
for exploration assistance is reaffirmed.

Your interest in tbe Defense Ninerals Exploration
Administretion program is sincerely appreciated. I wish to
thtgg':gu for giving us the opportinity of constidering your '
pro . ‘

Sincerely yours,

©. 0. Mittendarr

cc: Decket 0”//// | Administrator °
Code 40 , : o

Adm, Read.File
Oper, Gomm, A
T. Kiilsgaard, USGS
H, W, Davis, USBEM
P, Reg, I-Spokane

WSMartin/FEJohnson/1s
7/12/55 |
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UNITED STATES 100
DEPARTMENT OF THE INTERIOR }

DEFENSE MINERALS EXPLORATION ADMINISTRATION
WASHINGTON 25, D. C.

N
A;}wiated Red Flats Mining Group
4 Mr, William E, Walsh
Box 35§\
Coos Bay,‘Qregon
Re: Docket No, DMEA 3773 ~ Nickel
Red Flats, et al. association claims
Curry County, Oregon

Gentlemens \

Your applic\ﬁigion for aid for an exploration project and
other data available te us in Washington relating to the above
noted property have bee\h\\carefully reviewed,

N\

"\,

Projects approved‘by the Defense Minerals Exploration
Administration must, in its \Jgdgﬁmerrb s show definite promise of
yielding materials of acceptable grade in quantities that will
significantly improve the mineral \suppl,y position for the National

Defense Program, N

Careful study of the local mineralization and comparison
with related types of mineral depositidiq{' suggest that the laterite
reserves are too small and scattered to enigourage Government explo-
ration of the subject deposit, There seems\i be a somewhat larger
tonnage of serpentine slightly enriched with ig‘.ck:el, but the over-
burden on this bedrock deposit although incl g nicksliferous
laterite in part, also consists of barren laterite or relatively
barren rock, Our estimates of grade indicate thatthe enriched
serpentine rock will average below the minimum gradé\that would be
needed before such material could be considered ore, %nd also that
the laterite is even lower in nickel grade, We regret\to advise you,
therefore, that your application for exploration assistézice is denied,

N

At some future date, substantial improvements in\i‘netallurgicaﬂ.
processes may make it practicable and not merely "technically feasible®
to recover a low=-carbon ferronickel product from the material discussed
above, or economic conditions may change enocugh to convert such sub-
marginal nickel mineralization into marginal ore, If you should then
wish to re-apply for exploration aid please refer to the subject docket
number, include a geologic map or your claims, and give specific details
of your exploration program, In that event, may we suggest that you con-
sult a registered professional mining engineer for assistance in pre-
paring any such revised application,

Sincerely yours,

Administrator
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UNITED STATES Loo
DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS EXPLORATION ADMINISTRATION
WASHINGTON 25, D. C.

N 7
AN . p ’;;*"
A&Qated Red Flats Mining Group \‘\g& yd
% Mr, Willian E, Walsh | -/
Box 359\\ /f
Coos Bay,\‘%egon /
N Re: Docket No. DMEA 3773 = Nickel
AN Red Flats, et al, association claims
N Curry County,}fOregon
® \;\ . ' . i?
Gentleimen. \ . /

AN ’ .

Your application for aid for exploration project and
other data available to‘us in Washington relating to the above
noted property have been ‘c{reftﬂ.ly roviewed,

\}\ . " v
‘ Projects approved T‘Q( the/Defense Minerals Exploration
Administration must, in its jukge, ient, show definite promise of
yielding materials of acceptablefgrade in quantities that will
significantly improve the mineral\supply position for the National
Defense Program, AN

Careful study of tion, although noting
the occurrence of low grade/nickel minerylization on your property,
indicates to us that the ppobability of disclosing minabls ore
reserves by your proposed program is not sufficiently promising to
Justify Government partigipation, We regretito advise you, there-

fore, that your application for exploration as\s\i\stance is denied.

We wish to tHank you for your interest\igx the Defense
Minerals Exploration inistration program and fof\br:i.nging your
property to our attengion, \\
N\

. . ARN
Sincerely yours, .

Administrator
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. ' S : . ‘ IN REPLY REFER TO:
~ UNITED STATES ‘ | B, M
DEPARTMENT OF THE INTERIOR s %
- GEOLOGICAL SURVEY l 6;
. WASHINGTON 25, D. C. . ’955 '

My 5, 1955

et DA 3TT3
Assosisted Ned Fiats
| M?MGM
Curry Co., Oregen

Tos ¥, 8. Martin, Befesas Mismruls Sxplovation Mainistration

From: K. B, Nelsw, U, . Seclogioal Survey "

Swbjests Beview of Fiald Teem report.

Of the muxtwwe poseidilities of the Dad Flate deposit. Based em ush
!tmuthwmm*m

(«/yz/%,&M/

mx.

5«7/57553.1'1

¢ Directors M&uﬁ, 4212
Bxranch Mnc,

DA (3)y
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L UNITED STATES .
DEPAQTMENT OF. THE INTERQOR“ '

So. 1:7 Howm:d 8 r@et.
' Spokane U, Washingt.on

| o June 22, 1955
Mr, George Ci Seltr4dge, Cnaeran
Opsrating Committee, DA -
Department of the Interior
Washington 25, D, C.

. s Ret Docket No, DMFA-3773 (nickel)
- : Associated Red Flats Mining Group
. Red Flatg, et al, association claims
~Currj County, Oregon

Dear Mr. Selfridge: °

We are cnclosing a reéport bj Verne C. Fryldund, ueolorlsal
3urvey, and J. R. Williams, Huread of Mines, on the proposal tc
explore the Red Flats nickel deposit in Curry County, Orezon. Also
enclosed are two stereo-pair photographs of the proper Lys tnese with

the acs ompany*ngﬁoverLQX may ba of interest.

The conclu31on is that the pOoSlDlthJ is very remote of
finding sutf*ment lateritic ore to amartize the plant that would ba
required to treat it. Very litcle geologic work or prospecting has been
done by the appllcant In our opinion, it weuld be up to the applicant
through further geologic study, topographic maoping, and test pittir ng
to present, evidence that the possibilities of finding sufficient
lateritic ore to amortize the plant before the Government could con-
‘gider participating in the exploration. In any event, laterite contain-
ing this percentage of nicksl, as determined by a Bureau of Mines
project, cannot be useéd as a commercial ore with present tecnnology.

'We'therafére Tracomend thét'the,pf§jact'be denied,.

I

By Field Taam, Region I, ‘N4 District
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UMITED STATES
DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS EXPLORATION ADMINLSTRATION
' So, 157 Howard Stresb
Spokane k4, Washingbon o
June 1, 1955

MEMORANDUM
Tos DMEA Field Team, Region I, Northwest District

Froms VYerne C, Fryklund, J¥., Geologist, (}eologi@alSuW@y
and J, R. MoWilliams, Mining Enginser, Bureau of Mines

Subjects Dooket No. DMEA 3773 (nickel), Examination of Associaved
Red Flats nickel deposit, Associated Red Flabg Mining Greup,
Curry County, Oregon, -

INTRODUCTION

We vieited the propssty the afternoon of May 10, 1955,
all day May 11, 1955, We were accompenied by H, F. Hedderly and
J, Ao Welsh, two of the prinecipal property owmers, Mr, Hedderly ig
a resident of Gold Beach, and Mr, Walsh of Ccos Bay, Oregon.

SUMMARY

The deposit at Red Flats is nickeliferous laterite that
has formed at an erosion surface, soms 800 o 1,000 feet below
the Klamath peneplain, by the weathering of serpentinized peridetite.
The Buresn of Minss has explored the largest area of laterite by
21 churn drill holess the area is believed to conbain aboub 600,000 ™
dey tons of laterite that has a grede of 1.1k pereent nickel.

Benches and shoulders at even.lower altitudes may have
some laterite, As a very rough estimate there may be 1,000,000
tons of laterite in the enmbire property with e grade probably nob
mich in execess of 1,0 percent nickel, There is no known geologle
justification for increasing our esbtimate.

On the basis of Bureau of Mines drilling it is believed
that thers are 2,300,000 dry tons of enrieched gerpentine rogk having
a grade of aboubt 1,19 percent niskel,

Exeept for the arsa explored by the Bursau of Mines thers
has been no systemebic prospesting of the proparty. There are no
%opographie or geologic maps of the property, or of surrounding areas.





If an exploration contract were epproved, it would have
to include preliminewy geologic and topographic mepping, as well asg
goil sampling and test pitting before any eomprehensive exploration
by drilling could be planned or started, Additionmal drilling in the
area drilled by the Bursau of Mines probably would change tonnage
and grade £igures only slightly,

Metelluwrglioel tests on Red Flabts laterite conbaining 0,8
percent nickel indicates that ¢this niskel content is not of ore greds,

CONCLUSI ONS

(1) The known reserve tomnage of laterite is small, 600,000
tons of 1,1+ percent nicksl,

0 (2) There doss not seem %o be much chance of even doubling
this tomnage by fuxther exploration in the avea,

(3) Metallurgical data indicates that a grade of aboub
1.5 percent nickel would be needed before this could be considered ere.

. (L) The Riddle plant is too vemote for economical trang-
porvabion of ors f£from Red Flate and is designed mainly to treat &
nickel silicate (garnierite) ore, It would therefore be necessary
bo congtruct a treatment plant nesr the propervy, say at CGold Beach,
Large reserves would be required to amortize this plant,

RECOMMENDATIONS

Mebellurgical ressarch may permit the use of laterite-ef
this niekel grade to bs uged as an ore gome time in the future,
However, available geologic information guggests tvhat the laterite
regexrves are too smell, and scattered, vo encourage CGovernment .
exploration of ths deposit, and for this reason alone, the application
ghould be denied,

If the applicant is able vo demonstrate the geologle
possibility of considerably lerger tomnmges of laterite, the applisaab
ghould be ensouraged to reapply for an ewxplorabion project. Any new
gpplication, however, should be accompanied by adsquate geologic datbe.

We would say that there should be at leagt the possibility
of f£inding 5,000,000 to 10,000,000 vons of laterite before extensive
explorabion is warranted, ,
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PUBLICATIONS TIEAT DESCRIBE THE AREA

This quadrangle, Gold Beach (?), is the only one in soubhe
west Oregon with no geology or vopography, Thers are, however,
several publicabions that desoribe the Red Flats area, or are of
general valug,

(1) R, J, Hundhausen, J, R. MeWilliems, end L, H, Banning,
Preliminary investigation of the Red Flats nickel deposit, Curry
County, Oregom: U, S, Bureaw of Mines R, I, 5072, September 195k,
This should be refexred %o for a general description of the area
as well as the metallurgical work done om the ove,

(2) . W, Libbey, W, D, Lowry, and R, S, Mason, Nickelo
bsaring laterite, Red Flat, Cwrry County, Orsgons The Ore<Bin,
% 9, mo. 3, 1947, This appsars to be an excellent geologic deserip-
tion of the deposit,

(3) Hollis Dole, F, W, Libbey, and R. S. Meson, Niekel=
bearing laterite areas of southwestern Oregons The Ore-Bim, v, 10,
no. 5, 1948, This describes samples from Red Flats,

(b) W, T. Pecora and S, W, Hobbs, Nickel deposit near
Riddle, Douglas County, Oregoms U, S, Geol, Survey Bull, 931-X,
1942, The bulletin deseribes a somewhat similar nicksl deposit.

(5) F, W, Cater, Jr., and F, G, Wellg, Geology and mineral
resources of the Gasquet quadrangls California-Oregons U, S. Geol,
Survey Bull, 995<C, 1953, The general geclogy, perticwlarly the
goeomorphology, of this quadrangle is similar to that of the Red Flats

" aree, . , .

(6) W, D, McMillan and H, W, Davig, Nickel-Cobalt rescurces -

of Cuba, U, S, Bureau of Mines R, I. 5099, Feb, 1955, Deseribes the
metellury and geology of the Cuban nickeliferous laverites, :

LOCATION AND ACCESSIBILITY

The property includes all of secs, 18, 19, amd 303 Wh of
8008, 20, 29, and 32; and the B, ERWE of sec, 31, €l in T, 37 S.,
Ro 13 Wop S5, SEWE, NEZNEZ, MW, W3 of &ec,ly end SBY, es. 13, all
of To 37 Sop Ro X4 Wo, W.M., Curry County, Oregon, According to tho
application this totels U,080 acres.

The property may be reached £rem U, S, Highway 10L by
dirt roads that start at the Pistol River (16 miles) or from Hunter
Creek (1l mileg), The Hunters Cresk road was closed by slides when
we were there, and it was necessexry vo make & 30-mile trip Lfrom
Gold Beasch to reach the property, The dixrt roads are one lane and





maintained by logging companies, Snow covers the avea in the winter.
Reinfell is heavy, and the area not coversed by Dougles firx forest
end heavy brush is covered by smell second-growth pine end heavy
brugh,

DESCRIPTION OF PROPERIY

Aseording vo the appliecabion, maps of the property were
submitted with the earlier applicabion, We presume there were
peneil gketsh meps, but we heve not seen coples, MNo coples were
available during owr visit, A map of asmall pervion of the properey
ig in Bureau of Mines R, I. 5072, There are 21 churn drill holes
and £ive or gix shallow ¢renches on the propertys a LO-foot shaft,
now caved, ig in the Bureau arsaj there are a number of auger holes,
gempled only for mercury and gold., The applicanvs have made some
ninor effort to consentrate gold and mercury on the propervy,
there is soms milling equipment, There are three habitvabls cabing
on the property as well as several obther bulldings, Bteept for ths
aree explored by the Bur@au this property must be considered as m@f@ly
@& progpech,

Since our vieit we obbainsd enlarged sterso-pair photographs
of the area, These photographs and an overlay accompany one copy of
this memorandum. A print of the overlay acsompanies each other cepy
of this memowraxndum, :

GEOLOGY
The nickel deposits of the world ean be clasgified ass
(1) Sulfide vein deposits. |
(2) Mickelesilicate deposite.
(3) Mickeliferous laterite deposits.
(L) Wickeliferous serpentine rock deposite,

The New Celedomia and Riddle, Oregon, deposits are examples
of ni@kolo@ili@am deposits, The principel nickel-bearing mineral
in both deposits is gernierite, a hydrous nickele-silisate of indefinite
somposition., The Nicaro and Red Flats deposits are examples of
nickeliferous laterite depositg; the nickel-bearing mineral, or min-
erels, has never been idembtified, but it is not garmierite, Seme
of the Riddle ore is of this type. WNickeliferous serpentine rosk
is present at all the localities mentioned, A% Wiearo, it is mined
with the laterite in the ratio of two perts laterite to one part
serpenting, '





Formation of the nickel silicate-type deposits (New
Caledonia, Riddle) and the nickeliferous iron-ore type deposits
(Nicero, Red Flats) depended upon two geologic phenomena Gommon %0

(]

(1) The presence of ultrabasic intrusives such as. paridevite
or one of the pyroxenites that combein nickel (and cobalt) in either
olivins or & pyraxens, The ultrabasie rogk mey have been albered

Yo serpentine, A . )
N o * W(A,e,' CL{(’, v volle (Growm o Gael >

(2) The ultrabasic rock must have been suitably exposed
©o chemiecal weathering in such & manner as to reduse the removel of
woathering predusts to a minimum, A pensplein surfase, formed in &
werm, humld elimate, seems to be the best place for thege nickel
depogite to form, Riddle appears to be the only knoim example in
this eves, It 18 on a remnant of the Klamath pemeplain (Late Miesens
in ago).. Weabhering on strath} or other erosion surfaces, may aloo
produse nickeliferous goils, as is the case ab Red Flats, but weather-
ing on such surfaces ean never be desp, The weathering products
readily removed, and for that matter the swfaces themgelves destroyed.

According %o Libby (p. 21), "Red Flats is nobt a leovge
nearly flat aves, as might be assumed from ibs name, However, as
compared to most of the surrounding avrea, whish is rugged and steep,
1t is relatively flat and undissscted with & relief of two hundred
or thres hundred feeb...Red Flat is well below the summt ridges
which are remnants of the Klemeth pemeplain at an elevation.ef
eheut 3500,

The top of the Red Flate ridge, according to the Bursau
of Mines weport, is about 2,500 feet, considerably below the Klamath
surface, There are also glightly lower benches and shoulders below the
ridge top representing pericds of still stand younger then the Red
Flats ridge,

Weathering in the Red Flats area drilled by the Buwreau has
producsd 0 %o 20 feet of laterite with an average probebly less tham
5 feet, Benches lower in elevation than the drilled area have Losal
pockste of deep goil, but they are largely covered with very abundant
float and, in gome cmges, the underlying rock actually crops oub, ALY
of the soil seen is residual, :

To summerize thess geomorphic aspscts, Red Flats is not on
the Klemath peneplain but on much younger surfaces, So0il or laterite
thiclnesses are not great, although they ere not everywhere defimitely
known, : 4
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The underlying rock at Red Flats has been deseribed as perie
dotite or serpemtinized pericdotite. Much, or mosb, of the rosk
exposed hasg been altersed vo a serpantlneorich rogks end much of this
rogk was pyroxens rich,

The olivine and pyroxene of vhe original intrusive conbained
minor amounts of nickel and cobalts alteration of these minerals %o
serpentine retained the nickel and cobalt in the serpentine-rich rosk,
According o Bureau agsays, this rosk probably conbains 0,3 to O.b
percent combined nickel and cobalt (in ell cases the Co content is
believed to be very much less than Ni @onten%)

Chemical W®atharing of the s@rpsntinecri©h rook has produced
& ved goll that is somewhat snriched in nicksl and cobalt, The
nickel<bearing mineral in the red goil is nobt known, bub it is not
gernierite, Thus, the metallurgy of these deposits should be gimilar
vo Nisaro ore but not to Riddle ore, The nickel grade of this material
averages about l.lé psreent,

Buresau of Mines drilling has showm that there is an enrichsed
sone in the serpentine Fésk along the erest of the Red Flats ridge. .
This zons averages about 10 feet in thickness and is underlain by
barren serpenbine rogck assaying much lower in nickel, Accowding to
drill logs, the grade of enritched gerpentine is similar to the red
goid (R.I. 5072, p. 16=19). One or two float spesimens of serpentine
rosk with surfase £ilms of whet appeared to be gernierite were visible
and possibly ¢the enriched zone in the serpentine rock mey have £ormed
by & consenbrabion of nickel as gernierite by groundwaver.

RESERVE DATA

On the basis of thse Bureau of Mines drilling it is beliewved
that there are about 600,000 dry tons of laberite assaying 1.1l percent
combined nickel and cobalt in the indisated-inferred category. Drill-
ing was done on 500-foot centers,

There are ebout 2,300,000 dry ¢ons of enrished serpentine
rogk in the area édxrilled by the Bursau of Mines thet conbained about
.19 percent combined nickel and sobalt., This tonnage is also im the
indicated-inferred sategory. Such material mirxed with laterite i
uged at Nicaro though nickel recovery from serpentine ie somswhab
legs than Lrom laterite,

Additional reserves of red goll, or laterite, ars on lower
benshes and shoulders, - The depth of weathering, hewever, should be
less than on the upper surfase elrsady drilled, It is judgsd that the
bobal area of such benshes (without maps this depends om & visueld
inspection) would be less by perhaps one-fourth or ong<third than the
area alrsady drilled; (Ses photograph and @V@Tl@ys)
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_ It would seem then that further exploration might not be able
%o double the present laterite reserve figure, In other words, a
hagty reconnaissance would indicate the possibility of aboud a totel
of 1,000,000 ¢ons of laterite in the avea,

The owners, particularly Mr, John Walsh, ave certain the
property is a potenbial producer of mercury and gold, This is in spite
of the fact that no gold was detected by the Bureau of Mines im drille
hole samples and that the Oregon Bureau of Mines and Geoleogy and the
U. 8, Bureau of Mines have assayed Red Flats samples for mereury with
essenbially negative results, ' :

EXPLORATION OF THE PROPERTY

We were unable vo L£ind out how the applicent proposes ©o
explore the property, The company wante to explore by bulldoser
trenshing and auger holes at least five different benches and, we thimk,
the arsa elready drilled by the Bureauw, As Mr, Welsh said, they were
Just prospectors and were quite "amenable" %o suggestions from tho
Government,

: Fallowing ere what we consider to be the necessexry steps in
evaluating this property. ‘ -

(1) Prepare & bopographic and geologic map of the high eleva-
tlons of this property whiech are underlain by pericdite. This would be
possible, assuming a competent plane-teble man, in 3 to L weeks, Map
seele should be 500 £feeb ©o the inch, Soil gamples should be eollested
during mepping, and hand-gshovel test pite dug %0 see if soil is more
than about 2 Leet deep,

- (2) If soil samples and preliminary pits warranted, benches
could be drilled by jesp-mounted auger along longitudinal and eross
sechions ab fairly wide intervals, Drilling on a cloge grid would
seem to be development and not warranted, The extent and costs of this
drilling could be estimated only after further geologle imformation is
available,, ' :

(3) If so desired, thers esould be redrilling of the ares
explored by the Bureau, but we doubt that this would greatly change
the present estimate of grade and Gomnage, and there would be little
or no justification for Covermment partieipation.

The applicants hevs apperently made no conserted atiempd
to prospset the property. Geclogists from e number of companies have
visited the property ¢thus ensouraging the applicent, Wé read a levter,
dated im April 1955, £rem George W. Rust of Bear (reek Mining Company,
requegting claim mapg=-for the gecorid time--go thet am option eould bs






prepered, This, of course, greatly emcoureges the applicemt, but it
has nob encouraged the gompany sufficiently to employ a consulbting
geologiel or otherwise gystematically prospect the property.

METALLURGICAL FROBLEMS

Two mebtallurgical processes have besen devsloped ©o treab
niekeliferous iron ores, The veducing voast-ammonia leach process is
used to treat the Cuban laterids-serpentine oresg and would probably be
technically satisfactory for the Red Flats ove, The principal drewback
bobh here and in Cubs is the deloterious effect of excessive serpenting,
A% Niearo & vabio no greaber then ons part serpentine to two parts

laterite provides optimum nickel resovery; larger amounts of serpentine

cause.. operational diffieulties, This is the only prosess thab has
been suscessfully opemteol on & production basis o resover nickel Lrem
laterives,

The Bursau of Mines conducted me‘@&llurgi@' teste on the
Red Flabe ore to determine whether the sslective redustion process
develeped for Riddle and Cle Elum ores would be applisable to the Red
Flats ore.

The vests are deseribed im detail inm R.I. 5072 (p. 8<15), the
esoncluding pereagraph of which reads, "The results of the test indisabe
that 1t is technieally feasible to recover a low-carbon ferronicksl
product Lrom the Red Flats nickel ore, For a commerciel operation &
grade of ore @@nsiderably higher in nickel than the sample tested is
indicabed,

The test sample was a mixture of laterite and serpsnving
in ¢the approximete ratlo of 9 to 1, The nickel content averaged aboub
0.8 percent, or about 0,3 percent lower than the aversge grade of the

. deposit, Iron conbenb, because of the high laterite-serpentine ratio,

was Lairly high, ab@ut 29 percent, Serpen‘@in@ will normelly run lees
then 10 to 15 percent iron. : ‘ .

In order %o determine what grade of ore might be considersd
commerciel, Lloyd H. Banning, chief, Branch of Pyrometelluwrgy,and
direstor @f the Red Flats research, was agked for an opinmion, His.
reply statess "It is my opinion that a grade of ore containing lesgs
tham 1.5 percent nickel is not a commercial ore at the presemt, time. if
only the nicksl is ¢o be vscoversd from the ore im the ferronickel -
product, sombaining 25 percent or more mickel, However if the ore
contains appreciable amounts of iron, recent tesis ab Albany have indi-
cated thet a low nickel, about L percent alloy, can be resovered Lrom
the ore wnish would hav@ value for its iron and nickel comvent. Theso
vestes were made on Cle Flum ore.,. Apparently, part of the Red Flats.
nicksl ore algo conbains appreciable pereentages of iron, It may be
Lergible %0 produce & nd.clked-dron alloy @@m’@ining 6 %o 8 persent nickel





and less then 1 percent chromium which would be valuable in the produg-
tiom of low nickel elloy in either the open hearth furnsce o the
electric steel making furnace, The minimum nickel content of an ore
for producing such an elloy should be not less than one percent nickel
and probably nobt less than 25 pereent iron.® The valve of such an
glloy would be T7 cents per pound of eonteined nickel plus $32,00 per
ton for the iron. '

The Red Flats ore cannot meet speeifications for the lew
niokel alloy, because of the low iron eontent of the serpemtine, The
laterite would be acceptable but is relatively sceree in terms of the
tonnage needed to amortize even a small electric furnace.

Enclogures(2 photographs. and overlay w/l eopy)
(overlay only with the other sopies)

Digeribubion

DMEA (L)

USBM(5)

USBS(SRO)

Doskett -

Frylduand






Docket No. DMEA-

. %
0
A
. A
X
N
o
=
FRY
EY
o\
x
. 1500 ' Cappok)
0O [
Lo \ “ ‘i’.’n\'\ p
T~ S R (/;l."\"t;t‘
’ :"‘\- A"\"\‘ . , .
o ) \\ ’ / )

| Associatéa Red’Eiat_é Mining Group -
: ‘ "Cu‘rr'y, County, Oregon.' - '

DM

" (Bhctograph dverlay) . L

3773






PR 2 1955

. o gy e e & e it

eer

. rmw,hwwu R mmmr.ass.m:. umu ‘[}.7

Mm lvmwcunﬁ@m
_ mmmummmum

"om‘ m

C L Adm. Besd, Tile 2. levtew teom 4, 1. mu
o , ‘o“ﬂa mm

NV, Devia,wsme 3. mgmmumi:m‘
o Te By Bidsgaard, WM&&MMM

. h-zz-sg .v.s...q.A. ~ Duphatihy Corsy Ovepee” ty B, 4, m"

3 B, NuOXiiens, L.u.m,m
| e motettons ty W Wgplimieh.

w
h mmmw l.x.
| mmw el

mm

Enclewwses 5 _ George e Seh‘r.dgs Lo e
. 4,’;‘-',‘5,:‘:-1‘;Am; o f e Mm Opereiing Comdittes

o ke e T

N .T H. Hedgea o
L 8 Thor H. Knls aard






, MW:M

N ;_,."'APR 221955

mmmm
u&m

mmmmmwmum

Mm,

C O Mittendorf





.‘ ) mu‘ 3773 Gnd
,(A53001ated Red,. Flats Whnlpa f”‘ff;
8 -Company )- AR

;};éﬁﬁé;§iééiéi955,sﬁi,f;‘ ?‘"3 f&/iéjéﬁza;tsgf

o Mr. ‘flno C‘r. Agnew :
..~ U. S. Bureau of ‘ilines .
(721201 lorth Division Street
7’*;unokﬂnc 25 ueshlnrton

*ﬂfDear nw' Awnew‘_f:‘

L -,;“1CI wish to thank you for tho report on the Red Flats nlckel
. Geposits. “MO more COplGS woujﬂ be greatly ﬂppre01ated. R :

: "’fhlle we do not neCessarlly'apree with the slndlnbs of Sald

’1cport, we must admit- that as far as nickel. and cobalt are concerned AR
. on the limited area explored. It represents a job well donc, " We hope IERIRE
. you will: accept the commendatlonu of all the claln holdars. C o

.f-»was doné on so llmlted an area to estaollsh the presencc of other i

" stragegic minersls,” While we understand that gofd 'is not stratevlc, We.
.-, ‘cannot help. but. contend that gold, Dlatlnnn and mercury are present in
© 21l of ‘the leterite soils in substantial:quantitics.. ‘Traces-of tin, -
‘.amona21t° anﬂ ‘several: other 1mnortant minsrals compel all of 'us to feel
',;that a more oomplete analy51s of future samples 15 1nperatlve. e

S I should alSO llké to stress the fact that there are several
fﬁ,hundred acres of’ deep laterite formatlons wlthln the boundaries of our
. claims that have never been explorec, 'These areas donsist of. benches
.~ and more or less closed-ln basins. lying far below ‘the area upon Whlch
ﬁAyour report is. based. - (Commercisl - assays of . eamples fron these acreas’
v have alwvays showun greater values in the minerals with. wh;oh ve .are.con=
. cerned)s ~If Paragraph li; Page IV-12,. MINERALS SURVEY~NICK?L, ‘cart be used
ag a criterion, it would seen that we would be fullv 1ustlf::.ed in Ulannlns
";to make a comprehens*ve survey of sald areas. Caed o

» : ,\~f It is our ~ntent:.on to 9""ln seeL flnan01a1 as51stancc under
T the prov1s .ong of -the” Pofense Ldnerals Explération . Program. Hould you.
'blecse, thcrafore, mail} the necessgery forms, preferably seven sets, for -
: thls pnrpose to the wrlter. ﬂ‘h S : v

T1’1.‘:13.’1]\{:'1.1’)t7 you a’*a:m, I am A
e ery by yowrs, ¢
L fs/ 0 BUAISHIT i

Lm.,Harry Fedderly
Gold Beach Oregon






;:ﬁdﬂﬁ. w1~11an E0 walsh

i'f only to prove.that we do have millions of tons of commercial, grade. nlckel ore.ffl“
- ,Once ‘this is done there w111 be- little dif ficulty in arrangﬂng for the -

",approved harbor improvement &t Gold Beach'would solve all transnortatlon .

"“}. in Drill Hole Mo, 15.averaged: 1.L9o nlckel, from Drlll Hole No. 23 to a’

“x'{reouived drlllmu at exact 500 foot’ intervals,’ with'1little or no advahce

‘”e"**?'hf REG{L; flf?f ,:

300 Tt . ﬁ-fl' e (“*SOCLnted Led Plats hlnlng;
1090 Ingersoll fve, - . . A, JALSH U ~Gompeny) - S
o TRt Coos Bay: Oregon _‘:1ﬁ¢3{  i f}  o

S 105

Maroh 7,}1955 R

- American Bank Bulldlng
- Coos Bay, Oregon AR

'frDear B111

In connectlon with our new apollcatlon for a’ governmert loan u:th
_4wh1ch to.. conthue exploratlon work on our Red Flats’ rickel deposit; I should
" like to stress the fact that’ since the . Bureauv of Mines" have already uorked

- out a satisfactory method for: recovering nickel from our ‘ore,. there are no

" longer. any metallurgical problems 1nvolved. Study of the Bureau's Report

" "No. 5072, a copy of whlch I am enc1051n w111 conflrm thls statement..

: Lo Our” applicutlon is. belng made strlctly in accordence wmth the fi_e T
‘-orov131ons of the Defense lfinerals uxploratlon Acty [We ‘are seeking a1d

proper development of the property. -The proposed’ and, “as- I understand,

L ?vproblems, not only for-Red Tlats nlckel ore,’. but for a’ number of other
3';‘h1gh1y commerclal ores in Currv County S R

T Reaa“d:l.nb the ebove mentwoned report, I should llke to p01nt out
'that the lS ton samplé used in the ‘'smelting test was- loose,- surfaCO'matcrlal
takon from the vicinity- of Drill Holes Ho. 15, 16 and 23, and ' was of- con— ~
1derab1y lover grade ohan.ﬁhe ore encountered to ‘certain depths-in. two of

“the. drlll holes ‘named.. ‘To be explicity,. samolos taken to a depth .of. 10 feet

.depth 0200 feet 1, 630 nlckel., 5: _
: . "'Whlle 1t 1s true tnﬁt ‘a number 01 drlll holes falled to revoal e
'comnerclal grade ore; it is vorth while %0 note that several were, drilled
" .too.close to the contoct irith more or leoss barren formatlons, others on.,

. - outcrops of low-nickel. serpe ntzne.v Thic is.not stated as 2 crltlolenlof
*the -Bureau's work, It ‘wes merely the _result of followlng a pla ﬂ‘whlch

. reconnais F:3 alelc waever, the assay results from these holegy. plus the in-
- tlusion of aseay results from the marginal dooths of others, are reflected

*”o<1n the. overall results :from the ares exploreds - It is our contention thet

hed certain rock Formations boen.bypassed and’ drill holos delimited to. the'

o ;propev deoth 2 much hlnher grade of"ore. would have been indica tedo.w

- Onlya fraotlon of the ore body has’ been exolored. Should our

‘ ””aﬁpllCleon bs Zavored, it is our intention t¢ accurately: delimit the

- mickel-rich arees by‘prellmlnary auger drlllwrgp, and to - confinc all. ex~;fj AN
.;.ploratlon to Slld areas,. L | | . S L
e & : A T Vory trulJ vours, SR R

/S/ J‘ .!‘&‘ Halsh
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‘ Aamuud Red Flate Mining Gm::
. o/o Rr. Willlam E. Malsh

Bex 359

Cace Bay, Oregon

Re: Deocket Me, DMEA 3773 - Nickel
Red Plata, ot al. assoeiation claims
Curry Ceunty, Uregen ,

Gentlenen:

_ Your applimt.im for nid for an emzmum prqajeet
and other data awiiladle te us in Mashington relating to the
above-notsd propurty hive m earefully reviewsd.,

Preojeots approved by the Defense Minerals Explera-
tion Administratien must, in its judgment, shew defisite |
promise of ylelding matorials of nmpuklu grade in quantities
that will signifigantly improve the mimersal ml;r peasitien
for the Matismnl Pufense Program,

Based u a ressamination of yeur preperty and
review of all eof svallable data nmum therete, the
prodbability of 4isclesing minsble ore resarves by yeir proposed
explaratien projeet dees not appear suffieiently promising te
Justify Gowernment participation, Under the elreumstances,

I regrst to advise you that the previeus dsrinl of your request
for u:plmm ssalitanes 18 reaffirmed. -

Your intersst in tM nurem limala loratien

Administretitm pregram is sincerely 4 nw wish to
thank ygu for giving us the wm of coumidering your
- propossl. .

C. 0. Mittendort ( £

cet Decket - Administrator

Code %400 ' .
Adm, Read,Flle
Oper., Comm,

T, Klllsgaard, Usas
He W, Davis, USEM
'PT, Reg, I-Spokane

WSMartin/FEJohnson/1s
7/12/55






UNITED STATES 1,00
DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS EXPLORATION ADMINISTRATION

WASHINGTON 25, D. C.

July 7, 1955
MEMORANDUM
To: Administrator, DMEA
From: Iron and Ferro-Alloys Division, DMEA

Subject: Denial of application for exploration assistance by this
Division in the amount of $L9,750,00
Docket No, DMEA 3773 -~ Nickel
Associated Red Flats Mining Group,(a partnership)
Red Flats, et al. association claims
Curry County, Oregon .

Denial of the subject application is recommended by this Division
and is based on the following information:

1. The applicant, Associated Red Flats Mining Group, % Mr. Wm. E,
Walsh, Box 359, Coos Bay, Oregon, requested exploration assistance to
the amount of $49,750400 for access road, cat and jeep trails, auger
and churn drilling, bulldozer pits and shallow shafts.

2, Twenty six lode mining claims are held under mining rights by
the applicant and are recorded at Gold Beach, Curry County, Oregon.
These claims are about 8 miles southeast of Gold Beach.

3e This same property is covered by an app]ication for exploration
assistance dated May 29, 1953, (Docket No. DMEA 3052), This application
was denied on June 18, 1953,

Lo A nickeliferous laterite rests on a weathered bed of ultrabasic
rocks The laterite is confined to the surface of peridotite from which
it has been derived under certain conditions of weathering, The laterite

has a relatively low iron content and a high magnesium and silicon content.

5¢ The property was originally located as a gold-mercury prospect
about 1932, In June 1946 the property was examined by the Bureau of
Mines and 25 samples were taken, These samples showed only traces of
gold and mercury, and from 0,12 to 1l.35 percent nickel. In 1952 the
Bureau of Mines drilled 22 churn drill holes in the main laterite area,
On the basis of this drilling it is inferred the deposit contains
2,300,000 tons of serpentine averaging 1,19 percent nicksl and up to
1,000,000 tons of laterite averaging l.1 percent nickel, Additional






3, B L
-

drilling in the area drilled by the Bureau of Mines would
probably change tonnage and grade figures only slightly.

6. Small scale batch metallurgical tests by the Bureau of Mines
in an electrolytic furnace showed a fair nickel recovery but
only at a low ratio of concentration. These tests indicated
that this method of treatment could be applied to Red Flat
ores, but would be uneconomical because of the high cost of

1, power and electrodes, For scattered ore deposits of such
low grade the ore tonnage indicated is relatively too small
to justify the installation of the ocostly plant that would
be needed, In any event, laterite containing this percentage
of nickel, as determined by a Bureau of Mines project, cannot
be used as a commercial ore with present technology.

7o The Field Team recommends denial and the Commodity Divisions
of the Geological Survey and the Bureau of Mines concur in
the recommendation,

W 5 o T

We Se Martin, Chief
Iron and Ferro-Alloys Division
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UNITED STATES

DEPARTMENT OF THE INTERIOR %
GEOLOGICAL SURVEY JUZ &
WASHINGTON 25, D.C. 6

July 5, 1955

Re: DMEA 3773 — /W5
Copy, ¥e- rqiped 400 Associated Red Flats
Mining Group
Red Flats Group
Curry Co., Oregon

Memorandum"”
To: W. S. Martin, Defense Minerals Exploration Administration
From: N. E. Nelson, U. S. Geological Survey

Subject: Review of Field Team report.

The Field Team report and analysis gives quantitative estimates
of the maximum possibil-ities of the Red Flats deposit. Based on such
estimates the conclusions are justified and the recommendation correct.

I concur with the recommendation of denlal.

) A S A lain

N. E. Nelson

t{’ . IN REPLY REFER TO:





UNITED STATES
DEPARTMENT OF THE INTERIOR
.| GEOLOGICAL SURVEY - ‘%\
WASHINGTON 25, D. C. N7

ny 5, 1955 B

Be; WA 3173

: Associated Ned Flate
Mining Srowp
Red Flnts Grovp
Gurry Co., Oregen

%o . V. B. Markin, Befeces Rioerals Bxploreiion Aintetratios
From:  N. X. Belsem, U. 3. Gealogicel Survey |
unjects Mview of Field Tesm report.

The Field Seem report sad amalysss gives queatitative sstimtes
ammmnmwmu&mmt. Based on much
mmmm;um-mmmmmm’
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L. W. Devis, 3519
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UNITED STATES ,
DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS EXPLORATION ADMINISTRATION

XWRSHINGRIKXISCDOEX
So. 157 Howard Street
Spokane L, Washington

June 22, 1955

Mr, George C. Selfridge, Chairman”

Operating Committee, DMEA W%
Department of the Interior A\
Washington 25, D, C.

Re: Docket No, DMEA-3773 (nickel)
Associated Red Flats Mining Group
Red Flats, et al. association claims
Curry County, Oregon

Dear Mr. Selfridge:

We are enclosing a report by Verne C. Fryklund, Geological
Survey, and J. R. Milliamsﬁ,Bureau of Mines, on the proposal to
explore the Red Flats nickel deposit in Curry County, Oregon. Also
enclosed are two_stereo-pair photographs of the property; these with
the accompanying overlay may be of interest.,

The conclusion is that the possibility is very remote of
finding sufficient lateritic ore to_amortize the plant that would be
required to treat it. Very little geologic work or prospecting has been
done by the applicant. In our opinion, it would be up to the applicant
through further geologic study, topographic mapping, and test pitting
to present evidence that the possibilities of finding sufficient
lateritic ore to amortize the plant before the Government could con-
sider participating in the exploration., In any event, laterite contain-
ing this percentage of nickel, as determined by a Bureau of Mines
project, cannot be used as a commercial ore with present technology.

We therefore recommend that the project be dgnied.
By Field Team, Region I, NW District

T Reviewed by v/i/[ (/[
DMEA OPERATING COMMITTEE 4z W -J. U-
X

A, E. Welssenborn, Exec,

7~/ -5S (U. S. Geological Survty)
' (date) -
A Member
(U. S. Bureau of Mines)
Enclosures(L)
Disbribution:
DMEA(Orig.&3)
USBM(2)
Eryklund

P.S. The two stereo-pair photographs and one copy of the
overlay are being sent under separate cover,
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RECE
UNITED STATES : J B/
DEPARTMENT OF THE INTERIOR UN2 71956, "
DEFENSE MINERALS EXPLORATION ADMINISTRATION .

So. 157 Howard Streeb
Spokane b, Washingbon

June 1, 1955

MEMORANDUM
Tog DMEA Field Team, Region I, Northwest Distriet

Froms  Verne C, Fryklund, Jr., Geologist, Geological Survey
and J, R, MoWilliams, Mining Engineer, Bureau of Mines

Subjects Doskeb No, DMEA 3773 (mickel), Exemination of Assosiated
Red Flats nickel deposit, Associated Red Flats Mining CGroup,
Curry County, Oregon,

INTRODUCTION

We visited the property the afternoon of May 10, 1955, amnd
all day May 11, 1955, We wers accompanied by H. F, Hedderly and
J. A, Walsh, two of the principel property owmners, Mr. Hedderly is
& vegident of Gold Beach, and Me, Walsh of Coos Bay, Oregon.

SUMMARY

The deposit abt Red Flats is ni@k@liferous laterite that
has formed et an erosion surface, soms 800 to 1,000 feet below
the Klamath penepleinm, by the weathering of @@rp@mimd,zedl peridetite,
The Buretu of Minss has explored the lavgest area of laterite by
21 churn drill holes; the evea is believed to contain aboud 600,000
dry tons of labterite that has a grade of 1.1k percent niskel.

Benches and shoulders at even lower altitudes may have
gome laterite, As a very rough estimate there may be 1,000,000
tons of laterite in the entire property with a grade probably nob
mach in excess of 1.0 percent niekel, Thexre is no lmom»m geologie
Justification for increasing our esbimate,

On the basis of Bureau of Mines drilling it is believed
that there ars 2,300,000 dry tons of enriched serp@ntine rosk having
a grade of about 1,19 pement nickel,

~ Except for fshe arsa explored by the. Eﬁr@au of Mines there
has been no systematie prospesting of the property. Thers are no
‘topographiec or geologic maps of the property, or of surrounding areas.

Reviewed by
DMEA OPERATING COMMITTEE

2-/-SS

(date)

/‘/(/// 4





'1f an exploration contract were epproved, it would have
to ineclude preliminary geologie and topographic mapping, es well ag
goll sampling and test pitiing before any comprehensive exploration
by drilling eould be planned or started, Additional drilling in the
area drilled by the Bursau of Minss probably would change %tomnage
and grade f£igures only slightly,

Mebellurgical tests on Red Flabs laterite eont&ining 0.8
perecent nickel indicates that this nickel content is not of ore grads.

CONGLUSI ONS

(1) The known reserve Lonnage of laterite is small, 600,000
tons of l,Lls percent nickel,

(2) There doss not seem to be much chance of even doubling
this tomnage by further exploration in the arsa,

(3) Metallurgicael date indicabes that a grade of aboub
1.5 persent nickel would be nesded before this could be congidered 6re,

(L) The Riddle plant is too remote for economical trang-
portation of ores from Red Flats and is designed mainly to treat a
ndckel silicate (garnierite) ore, It would therefore bs necessary
%o congtruct a treatment plant near the property, say at Gold Beach,
Large reserves would be required %o amortize this plant.

RECOMMENDATIONS

Mebellurgical reseerch mey permit the use of laterite of
this niskel grade to be wged as an ors some Hime in the futurs,
However, available geologic information suggests that the laterite
regerves axe too small, and seabtered, to encourage Government
- exploration of the deposit, and for this reason alone, the epplisatien
should be denied,

I7 the applicant 1s able %o demonstyrabe the geolegle
possibllity of comsiderably lerger tonnages of laberite, the applicaat
chould be encouraged to reapply for an exploration project. Any new
- application, however, should be ascompanied by adl@quat@ geologic datvea,

We would say that thewre should be at leagt the po@aibilii@y
of £inding 5,000,000 %o 10,000,000 tons of laterite before “extensive
explorabion is warranted, '






PUBLICATIONS THAT DESCRIBE THE AREA

This quadrangle, Gold Beach (?), is the only one in soubh-
west Oregon with no geology or topography. Thers are, however,
several publications that describe the Red Flats awreas, or are of
general valua, '

(1) R, J, Hundhausen, J, R, McWilliems, and L, H, Benning,
Preliminery investigation of the Red Flebs nickel depesit, Curry
County, Oregoms U, S, Buresau of Mines R. L, 5072, Septerber 195k,
This should be referred to for a general description of the are
a3 well as the metallurgical work done on the ore. ‘

(2) F, W, Libvbey, W, D, Lowry, ard R, S, Mason, Nickele
bearing laterite, Red Flat, Curry County, Oregons The Ore=Bin,
Ve 9, NOo 3, 1947, This appears o be an excellent geologis desorip-
tion of the deposib,

(3) Kollis Dole, P, W, Libbey, and R, S, Mason, Nickel=
bearing laterite areas of southwestern Oregons The Ore<Bim, v, 10,
no. 5, 1948, This deseribes samples from Red Flabs,

(L) W, T, Pecora and S, W, Hobbs, Nickel deposit neawr
Riddle, Douglas Counby, Oregons U, S, Geol, Survey Bull. 931-I,
1942, The bullebin deseribes & somewhat similar nickel depesit.

(5) P, W, Cater, Jr., and T, G, Wells, Geclogy and mineral
resources of the CGasquet quadrangle Californim-Oregoms U, S. Geol.
Survey Bull, 995-C, 1953, The general geclogy, particulerly the
gecmorpholegy, of this gquadrangle ie similar to that of the Red Flats
ared,

(6) W, D, MceMillan and H, W, Davis, Nickel-Cobalt rescurces -
of Cube, U, S, Bureau of Mines R, I. 5099, Feb, 1955, Deseribae the
metallury and geology of the Cuban nickeliferous laterites.

LOCATION AND ACCESSIBILITY

The property includes all of secs, 18, 19, and 305 W& of
secs, 20, 29, and 32; and the Ej, ,E—;w% of ses, 31, &ll in T, 37 S.,
Ro 13 Wog S5, SiME, NEINEZ, Wwd, Witk of éec. 2lip emd SBY, Bes. 13,
of Do 37 Sop Ro 14 W,y WM., Curry County, Oregon. Ascording to the
application this totels l,080 asres. .

The property may be reached frem U, S, Highway 101 by
dixt roads that sbart at the Pistol River (16 miles) or frem Hunber
Oreek (1L miles), The Hunters Oreek road was eloged by slides when
wo were there, and it was necessery to make & 30-mile trip from
Gold Beash %o reash ¢he properby, The dirt roads are one lane and






meintained by logging companies, Sacw covers the area in the winter,
Reinfell is heavy, and the areca not covered by Douglas fir forest
and heavy brush is covered by small second-growbh pine and heavy
b?u@ho

DESCRIPTION OF PROPERTY

Aseording ©o the applicabion, maps of the propervy were
submitted with the earlier applicavion. We presume there were
pencil sketech maps, but we have not seen coples. No coples were
available during our vieit., A map of asmall pervion of the property
i® in Bureau of Mines R, I. 5072, There are 21 churn drill holes
and £ive or gix shallow trenches on the property; a LO-foot shaft,
now eaved, i1g in the Bureau areag there are a numbsr of auger holes,
gempled only for mercury and gold., The applicants have made soms
niinor effort to consentrate gold and mercury on the property, and
thers is some milling equipment, There are three habitable cabing
on the property as well as several obther buildings., Except for the
area explored by the Bureau this property must be considered as marely
a prospect.

' Since our vigit we obbalned enlarged stereo-pair photeographs
of the area, These photographs and an overlay accompany one Gopy of
thig memorandum. A print of the overlay accempanieg sach other eopy
of this memowandum,

( CEOLOCY

The nickel deposits of the world can be classgified ags
(l) Sulfide vein deposits.

‘(2) Nickele-silicate deposits.

(3) Wickeliferous laterite deposite,

(L) Wiekeliferous serpsntine rock deposite.

The New Gale&@nia and Riddl@D Oregon, deposite are examples
of ni@k@lacili@@ma deposits, . The prinsipel nicksl-bearing mineral
in both deposits is g&rnieritag a hydrous nickeol-silicate of indefinite
composition, The Nicero and Red Flats deposite are examples of
nickeliferous laterite depositsy the nickel-bearing mineral, or mine
eralo, has never been idemtified, but it is not garmisrite, Some
of the Riddle ore is of. this type., Nickslifercus serpentine resk
is present at all the localities mentioned, At Niecare, 1t is mined
with the laterite in the rabio of two parts laterite %o one part
gerpenting,






Formation of the nickel silicate-type deposits (New
Caledonia, Riddle) and the nickeliferous iron=ore type deposits
(Nicaro, Red Flate) depended upon two geclogic phenomens common &
all ° . . :

(1) The presence of ultrabasic intrusives such as psridotite
or one of the pyroxenites that contain nickel (and cobalt) in elther
olivine or a pyroxens, The ultrabd asie rock may have been albered
to serpenbtine, : ' .

. . S
(2) The vltrabasic rock must have been sultably .exposed

%o chemical weethering in such a manner as to reduse the removel of

| weabhering products to a minimum, A peneplein surfacs, formed in &

| warm, humld elimebe, seems o be the best place for thege nickel
doposits to Lform, Riddle appears to be the only knotm exemple in
this avea, It is on a remnant of the Klamath peneplain (Late Miccens
in ags). Weathering om strath, or other érosion surfaces, may algo
produce mickslifercus seils, as is the case ab Red Flats, but weabher-
ing on sush surfaces can never be desp, The weathering produsts are

i readily removed, and for that metier the swfaces themgelves destroyed.

Ascording %o Libby (p. 21), "Red Flats is mot a large
noarly flat area, as might be assumed Lrom its name, However, as
compared to most of the surrounding aexesa, whieh is rugged and steep,
it is relatively flat and undissested with a relief of two hundred
or thres hundred feet...Red Flat is well below the summllt ridges
which ave remnants of the Klemzth peneplein &b an elevation ef
ebeud 3500,

The top of the Red Flats ridge, according to the Bursau
of Mines reporb, is about 2,500 feet, considerably below the Klamath
surface, There are also glightly lower benches and shoulders below “he
- ridge top representing periocds of still stand younger than the Red
Flats ridge.

Weathering in the Red Flats area drilled by the Bureau hes
produced O to 20 feet of laterite with an average probably less than
5 feet, Benches lower in elevation than the drilled area have losal
pockets of deep ®oil, but they are largely covered with very abundant
fleat and, in some cases, the underlying rock actually crops ocub, ALl
of the soil geen is residual,

To oummarize these geomorphic aspsets, Red Flats is not on
the Klamath peneplein but on much younger surfaces, Soil or laterite
thicknesses are not great, although they ere mnot everywhere definitely
laorm, - :






The underlying rock abt Red Flats has been deseribed as pafim
dotite or serpentinized pericdotite, Much, or most, of the rosk
exposed has been altered to & serpantin@mmch ro@kg and much of thig
rogk was pyroxene rich,

" The olivine and pyraxene of the originsl intrusive contained
rminor amounte of mickel and cobalty alteration of these minerals %o
gerpentine retained the nlcksl and cobalt in the sexrpentine-rich rosk,
According ¢o Bureau agsays, this rock probably contains 0,3 to O.l
percent combined nickel and cobal® (im 21l cases the Co content is
believed to be very much less than Ni @onten‘@)

Chemicel weathering of the aemantlnecfi@h rock hes produced
a red goil that is somewhat emriched in nickel and cobalt, ' The
nickel=bearing mineral in the ved soil is not known, but it is nod
gernierite, Thug, the metallurgy of these deposits should be similer
%o Nicaro ore but not to_Riddle ore, The nickel grade of this maberial
avereges abowb 1.1¢ psresnt, ‘

Buresu of Mines drilling has shown that there ls am enriched
zon® in the serpentine rock along the crest of the Red Flats ridge.
This zone avereges about 10 feet in thickness and is underlain by
barren serpenbine rock assaying mueh lower in nickel, According %o
drill logs, the grade of enriched gerpentine is similar to the red
803l (R.I, 5072, p. 16-19). One or two float specimens of serpsntine
rosk with surface £ilms of whaet appsared to be garnierite were visible
and possibly the enriched sone in the serpentine rock may have £ormed
by & consenbration of nickel as garnierite by groundwater,

RESERVE DATA

On the basis of the Bursau of Mines drilling it is believed
that there are about 600,000 dry tons of laterite assaying 1. 1l percent
eombined nicksl and cobalfco in the indicated-inferred category, Drille
ing was dons on 500-foot centers.

There are ebout 2,300,000 dry tons of enrichsd serpsntine
rosk in the arsa drilled by the Bureau of Mines that conbained abéub
1,19 percent combined nickel and cobalt, This tonnage is also in the
indicated-inferred category. Such material mixed with laterite is
uged at Nicaro though nickel recovery from serpentine is wm@s’,m&%
lesgs than fz?om laterite.

Additional reserves of red godl, or laterite, are on lower
benches end shoulders, - The depth of weatheringg however, should be,
less then on the upper surface elready drilled. I% is judged that the
total area of such bemshes (without maps thie depends om a visval
inspection) would be less by perheps one-fourth or oneoi@him ibhan the
area glready drilled; (See photograph and mr@rl@yo) N

- 6






It would seem then that further exploration might not be able
%o double the present laterite reserve figure, In other wo%l‘s,, 8
hagty reconnaissance would indicate the possibility of about a tobel
of 1,000,000 tons of laterite in the area,

The owners, particularly Mr., John Walsh, are cerbvain the
property is a pobtential producer of mercury and gold, This ig in gpite
of the fasht ¢thab. no gold was detected by the Buresu of Mines in dweille
hole samples amd that the Oregon Bureau of Mines and Geology end the
U, S, Bursau of Mines have assayed Red Flats samples for memmegf with
essentielly negative results.

EXPLORATION OF THE PROPERTY

We wers wnable %o £ind out how the applicent proposes o
explore the propexty. The cempany wants to explore by bulldozer
trenshing and auger holes at least Live different benches and, we think,
the area elrsady drilled by the Bureau, As Mr, Welsh said, they wore
Just prospesctors and were quite "amenable" to suggestiong Lfrom the
Government,

Following ere what we consider to be the necessery steps im
@valu&@ing this property.

(1) Prepare a bopographiec and geologlc mep of the high eleva~
tions of this property which are underlain by pericdite, This would be
possible, assuming a competent plane-table man, in 3 to L weeks, Map
scale showld be 500 fest to the insh, Soil samples should be collested
during mepping, and hand-shovel test pits dug to see if soil is more
than aboub 2 feeb deep.

(2) If soil samples and preliminary pite warrented, benches
sould be drilled by jeep-mounted auvger along longitudinal and 8X088
sections ab fairly wide intervals, Drilling on a clogse grid would
seem %o be development and not werranted, The extent and costs of this
drilling sould be estimated only after further geologic informabion i
avallable,,

: (3) If so desired, thers eould be redrilling of the area
exgplored by the Bureau, but we dodbt that this would greatly changs
the present estimate of grade and Gonnage, and there would be little
or no justification for CGovermment perbticipabion..

The appliceants have apparently mads no conserted atbempb
%o progpect the property, Geologists from a number of companies heve
vicited the property thus sncouraging the applicamt., e read a letter,
deted in April 1955, from George W. Rust of Bear Creek Mining Company,
requesting claim mapg-<L£or the secord timam@o ‘{@ha‘@ an option could be





prepared, This, of eourse, greatly encourages the epplicamt, bub i
hes not encouraged the gompany sufficiently to employ a consulbing
goologlgt or otherwise systematically prospect the property.

METALLURGICAL PROBLEMS

Two meballurgical processes heve bsen developed to treat
nickeliferous iron ores, The reduscing roast-ammonia leaeh process ig
used ¢o treat the Cuban laterite-serpentine ores and would probably bo
technicelly satisfactory for the Red Flats ove, The principal drawbask
both here and in Cuba is the delaterious effest of excessive serpsnding,

A% Niecaro a ratio no greaber then one part serpentine to %wo parte
laterite provides opbimum mickel resovery; larger emounts of serpentime

cause.. operabional difficulties, This is the only process that hag
been successfully @pemted on & production basis to recover nickesl £rom

laterites.

The Bursau of Mines conducted meﬂ;allurgi@&l teste on the
Red Flats ore to determine whether the salective reduction process
developed foxr Riddle and Cle Elum ores would be appli@able %o the Red
Flabs ore,

The tests are desecribed in detail im R.X. 5072 (p. &cl5) , the
csoncluding pavegraph of which reads, "The resultsg of the test ilndisebe
that it is technieally feasible to regover & low-sarbon ferrondckel
produst Twom the Red Flats nickel ors, For a sommereisl. operation &
grade of ore considerably higher in nickel than the sample tested is
indicated, "

The. test sample was e mixture of laterite and serpenting
in the approzimate ratlo of 9 to 1, The nickel conbent averaged abeub
0.8 persent, or about 0,3 percent lower than the average grade of tho
deposit, Iron content, because of the high laterite-serpentine ratie,
was Lairly high, about 29 persent. Serp@n(@im will normelly run legs
than 10 to 15 pewcent irom. -

In order %o determine what grede of ore might be considersd
commereial, Lloyd K, Banning, chief, Branch of Pyromstellurgy,and
director @f the Red Flats research, was agksd for an opimion., His.
reply stategs "It is my opimion that a grade of ore sombalning less
than 1,5 percent nicksl is mot a commercial ore at the presemt time. if
only the nickel is to be vecovered from the ore im the ferroniokel -
product, sombeining 25 percent or more micksl. However if the ore -
containe appreciable amounts of iren, moen{c@ teste abt Albany have imdie
gabed that & low nickel, about b psrsent alloy, can be regovered Lrom
the ore whish would have value for its imn and nickel combent. These
tesgte werse mede on Cle Elum. ore, Appsrently, part of the Red Flate
ndckel ore algo conbains appreciable persentages of iron, I% may be

feagible ©o produee & nicksk-iron alloy combeining 6 $o 8 percemt ndckel:






and less than 1 percent chromium which would be valuable inm the produsge
tion of low nickel elloy in either the open hearth furnace or the
electric steel making furnace, The minimum nickel eontent of an ore
Por producing such an alloy should be nobt less than one psrsent nickel
and probably not less than 25 pereent iron, " " The value of sush an
glloy would be 77 cents per pound of contained nickel plus $32.00 per
ton for the iron.

The Red Flats ore cannot meet speecifications for the low
nlekel alloy, because of the low iron eontent of the serpentine, The
laterite would be acceptable but is relatively scarss in terms of the
tonnage needed o amortize even a small elechtric furnace.

Enclosures(2 phot@graphs end overlay w/l copy)
(overley only with the other copies)

Distribubions .

DMEA (L)

USBM(5)

USeS(SRO)

Dogket -

Frykdund

#Being forwarded under separate cover.
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. . < IN REPLY REFER TO:
\ T N o
srmn = & e Vahin
UNITED STATES @gs@m,g l}?s‘faﬁa&s &émmatmm
DEPARTMENT OF THE INTERIOR REQEITED
GEOLOGICAL SURVEY a5 6 1 1055
WASHINGTON 25, D.C. APR 2 %966
S April 20, 1955
L
o Re: IMEA-37
& Associated Red Flats
&° Mining Group
urry County, Oregon
7,750
M a Nickel, platinum, cobalt, tin
emorandum ~
To: W. S. Martin,‘Defense Minerals Exploration Administration
From: N. E. Nelson, U. S. Geological Survey

Subject: Review of an application (Second)

This the second epplication of the Associated Red Flats Mining
Group of Coos Bay, Oregon, is concerned with the exploration of a 4080
acre tract in Curry County, Oregon. Mr,. W. E. Walsh of Coos Bay repre-
sents the Group, a partnership.

A s:.milar application (DMEA- 3052) was filed for the Group in
May 1953, by Ha.rry Hedderly of Gold Beach, Oregon. The 1953 application,
which asked for a loan of $T77,945, was d.en}gd June 23, 1953.

Since that time Report of Investigations 5072, Preliminary
Investigation of Red Flats Nickel Deposit, has been issued by the U. S.
Bureau of Mines and the applicant justifies the new request by the
information in that report. Neither application sets forth an itemized
program and it is not possible to do more than compare the figures in
the "Estimates of Cost.”

Application of:

1955 1953
6(a) Independent contracts None None
Eb) Labor, supervisor, consultants $23,500.00 $41,100.00
6(c) Operating materiels and supplies . 4,000.00 . 5,900.00
6(d) Operating equipment 15,750.00 19,900.00
6(e) Rehabilitation and repairs 2,000.00 5,545.00
6(f) New buildings, improvements,
installations None None
6(g) Miscellaneous (See 6(e))
6(h) Contingencies . 4,500.00 5,500.00

Total Estimate of Costs $49,750.00 $77,945.00






o @

No new information is supplied by the new application which
would tend to change the conclusions of the Report of Investigations
but a belief persists that by testing a much larger part of the Lo8o
acre tract much more nickeliferous material would be proven and the
status of the project advanced, perhaps to the point of economic
feasibility.

Two_ types of nickeliferous material were found: (a) nickel-
rich laterite and “(b) nickel-rich serpentine. As stated in the Report
of Investigations, 5072, the drilling did not delimit either type of
material. (R. I. 5072, Pages 4, 7 and 15.) "The results of the T72-
hour continuous test indicated that the selective smelting procedure
developed by the Bureau for recovering nickel from siliceous nickel
ores is applicable to the ore from the low-grade Red Flats dep051t.
(R.I. 5072 Conclusions, page 15.)

To determine more conclusively whether or not other signifi-
cant areas of nickeliferous material exist in the large property will
probably require further boring and drilling. To indicate if and where
such testing should be done a field team report. is needed. I recommend
referral of the application to the Field Team.

N. E. Nelson





o Lpril 15, 1955
Associated Red Flats Mining Company Subject: DEA 3773

C/o My, Wm. E. Walsh Re: Explovabion Assistance

Box 359 Red Flats
Coos Bay, Oregon o
Gentlemen:

The receipt of your application dateg gprix 11, 1955
for exploration assistance under the Defense Pfoductién Act of 1950,
as amended is hereby acknowledged. |

Your application has been aasigned Docket. Number EJEA 3(?3
and referred to the Iron and FPerro-Alloys Divzsmon,

Kindly identify all future correspondence relating to your
application by thié docket number.

Sincerely yours,

Robert E. Adams, Chief
Operations Control and
Statistics Division

60932
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1090 Ingersoll Ave”

‘proper developme

~problems, not only\ or Red Flats niotel ore, but for a number of other

 that the 15 ton sample used r\ofhé st eltlng
y

_to sald areas.

J. A. WALGH |
Coos,Baystregon

~ March 7, 1955.

Mr. William E. Walsh®
American Bank Bulldlng
Coos Bay, Oregon :

‘Dear Bill:

“In connectlon w1th our new appllcatlon for a government loan with

" which to continue exploration work on our Red Flats nickel deposit, I.
‘should like to stress the fact that since the Bureau of Mines have ale

ready worked out a satisfactory method for recovering. nickel from our

“ore, there are no longer any metallurglcal problems involved, - Study of

the Bureau's Report No. 5072 ‘a copy of which I am enc1051ng, will conflrm-

~thlS statement

Our appllcatlon 1s belng made strlctly in accordance w1th the pro-
visions of the Defenge ‘e erals Exploration Act. We are seeking aid only
to prove that we. do/have mi llons of tons of commerciail grade nickel ore.
Once this is done Athere. w111/be little difficulty in arranging for the

nfyoi the: property., The proposed and, as I understand,
approved harbor .i provement 4t - Gold Beach. would solve all transportatlon

highly commercial oresgan urry Cou

Regardlng the above mentloned/report

est was loose, “surface matel

erial taken from the vicinit /DrAN1 holesNp. 15,.16 and 23, and was

- of considerably lower grade .than the ore’ en uhtered to certain depths in

two of the drill holés named. To be expricﬁt samples taken to a depth of

10 feet in Drill Hole No. 15 averaged 1. h9£ n1¢ke1 from Drlll nole No. ,
.23 to a depth of 20 feet 1.63% nlckel LS Y . .

_ While it is true that a number of. drlll/holes failed to reveal com-
mercial grade ore, it is worth while to note that several were drilled

_too close to the contact. with more or less barren formations, others.on
outcrops of low-nickel serpentine. This is not stated as a. criticism of

the Pureau's work. It was merely the result of following a plan which - ‘
requlred drilling at exact 500 foot intervals, with little or no advance
reconnaisance.  flowever, the assay results from these holes, plus the in-

‘clusion of assay results from the marginal depths of others, are reflected
"in the overall results from the area explored. It is our contention that’
‘had certain rock formations been’ bypassed, and drill holes delimited to the
proper depth a much higher grade of ore WOuld have been 1nd1cated.

Only a’ fractlon of the ore body has been explored - ‘Should our appllu»
cation be. favored, it is our intention to accurately delimit the mickel~
rich areas by prellmlnary auger drllllng, and to confine all exploratloni

Very truly yours, ,::».“

.‘t’!gj/wl*’ ,‘9’/{ /s/J A, Walsh

/,’ 225 o






( Mr. Wing G. Agnew’

"’ hundred-acres .of deep laterite
our claims that have never

o fJahuaiy 25; 1955;' ,5 f

U. S. Bureau of Mines -
1201 North Division Street

_Spokane 2, Washington

Yﬁéaf‘Mr. Agnewi

I wish to thank.you for the report on the'RedwFlats‘nidkel

deposit. Two more copies would be'great;y appreciated.

.-, While we do -not necessarily agree-with the findings of said’

report, we must admit that as far as nickel and cobalt are concerned

on the limited area explored, it represents a job well-done.
dations of all. the claim -holders. -

you will accept the  commen

"Our‘principal/ébjecﬁfbss are based on the fact that so little
area to establish the presence of other

“was done on. so l%ﬁﬁted an ‘ | ‘ |
~ strategic minerals. While w%;qngerstand;that.gold,is not strategic,

we cannot help but contend that geld, platinum and mercury are present

. dn all of the lats}iﬁe-soiys in substantial quantities. Traces of tin,

‘monazite and several\Qthﬁ4importan§‘minerals compél all of us to feel

ysiS<of_€?mu}€\§ngiesjis imperative.

' I 'should aos like to Stress/the’fact that there are several .

: formations within the boundaries of - -
er been explo \g,,;thse areas consist. of ‘

penches and more or less closed-in basins-1ying far below the. area’

upon which your report is based. (Commercial 'assays of-samples from'’

in_the-minerals with -

that a more complete ana

these acreas have always shown greater values in .
TV-12, MINERALS SURVEY-

wiich we are concerned). If Paragraph Lk, Page/I!
NICKEL, can be used as a criterion, it would/seem that we would be

- fully justified in planning poimake a.comprehensive:survey'of said

areas. i - . _ .
n to again seek financial assistance under
efense Minerals Exploration Program. Would. .
orms, .preferably seven

". It is'burEintentio
the provisions of the D :
you please, therefore, mail ‘the necessary f
sets, for this purpose to.the writer. - '

.'Thankinngdu‘again,'I[amf‘7 _ -
| o '1'7Very“£ruly‘yours,.i

v | . 3. A. WALSH
~cc¢: Mr. iarry iedderly - : .
| Gold Beach, Oregon.
Yo §-T
(T p e v s

,a/j/f:" /:;?W / \ 4@

N ‘

“We hope






unif STATES DEPARTMENT OF THE’TERI‘OR‘ y \E?,;{;e;‘gﬁ‘;‘;;g"m R85
‘ DEFENSEVMINERALS EXPLORATION ADMINISTRATION:: iinerals -igsainis fhate, © 0 T

. MF-1038
(Revised April 1952)

RECENED
v @’3@ 9 ﬂﬂﬁj&
N Vi N "‘ ST

Not to. be ﬁlledmb applicant
APPLICATION FOR AID IN AN - v oer
EXPLORATION PROJECT, PURSUANT TO Docket No. a3 7.

Metal or Mineral .

DMEA ORDER 1, UNDER THE DEFENSE | D Receiveadl 5_._55 e O Lo
PRODUCTION ACT OF 1950, AS AMENDED Estimated Cost b .2, 750

Participation (Government %) ...

INSTRUCTIONS

1. Name of applicant.—(a) State here your full legal name, in the form in which you W111 wish to contract, and your
mailing address: ........

Assoc1ated de Flats._ Mining Group,. c/o Wm, EA Walsh,
Box..359,.Coos. Bay,. Oregon, a parfnprship

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

(c) If a corporation, add to above statement, titles, names and addresses of officers.

(d) If a partnership, add to the above statement the names and addresses of all partners.

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

3. Applicant’s property rights—(a) State the legal description of the land upon.which you wish to explore, including all
land which you possess or control that may be benefited by the exploration, and excluding any land or interest in land which is

not to be included in the exploratlon progect contract A1l _of SP(‘T ions. .1 8 19 & 30, ]A[~— Sections..-
.20, -.-2.9.--&_.32?_-5533 ,__EQ_WE, Section.. 3.I_T--Iawn.--3'2--bouth ---Range---l-.}..west ,___sﬂ ________

S‘LN%‘. NE'}I' T4 NWZ:NWA. N Sec.. 2)+ SET SPC‘, 1 1 Town. '2'7 Qr\n‘l’h Range--1 1_ West
_Millame: tte.__M_erldlan- Curry. Cmm'l'yj Qregon hmRn acres). o
(b) State any mine name by whlch the property is known. Red Flats )
(¢) State your interest in the land, whether owner, lessee, purchaser under contract, or otherwise
Owners ‘

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

(e) If you own the land, describe any liens or encumbrances on it one

A T Y

(f) If the land consists of unpatented claims, add to the description above, the book and page numbers for each recorded
location notice. (] 5im records attached. - : ¢ '

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

(b) State past and current production, and ore reserves, if any, giving quantities and grades.

(¢) Describe the geologic features of the property, including mineralization, type of deposit (vein, bedded, etc.), and your
reasons for wishing to explore. Illustrate with maps or sketches. Send with your application (but not necessarily as a part
of it) any geologic or engineering report, assay maps, or other technologic information you may have, indicating on each
whether you require its return to you. Maps of areas previo usly sent.

(d) State the facts with respect to the accessibility of the project: Access roads, distances to shipping, supply and residence

points. These facts known to Bureau.
(e) State the availability of manpower, materials, supplies, eqmpment water, and power A11 avail ablesgeessi






- b, The exploration project.—(a) St,the nineral or minerals for which you wish prlore
Nickel, platinum, cobalt, fin and other strategic. minerals

(b) Describe fully the proposed work, including a map or sketch of the property showing a plan (and cross sections if needed)
of any present mine workings, and the location of the proposed exploration work as related to such features as contacts,

veins, ore-bearing beds, etec.  See exhibit 5 (p) ‘ -

. (¢) The work will start within ___30-_-- days and be completed within .12 ____ months from the date of an exploration
project contract. ;

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

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

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

(b) Labor, supervision, consultants.—Include an itemized schedule of numbers, classes and rates of wages, salaries or fees
for necessary labor, supervision and engineering and geological consultants. See exhibit

(¢) Operating materials and suppligs.——Furnish an itemjzed list, including items of equipment costing less than $50 each,
and power, water-and fuel. ° So¢ exhib it é - T S , ’ o

(d) Operating equipment.—. urmsﬁ( an itemized list of any operating equipment to be rented, purchased, or which is owned
and will be furnished by the Operator, with the estimated rental, purchase price, or suggested use-allowance based on present
value, as the case may be. See exhibit

(e) Rehabilitation and repairs.—Furnish a detailed list showing the cost of any necessary initial rehabilitation or repairs
of existing buildings, installations, fixtures, and movable operating equipment, now owned by the Operator and which will be
devoted to the exploration project. See exhibit

(f) New buildings, improvements, installations.—Furnish a detailed list showing the cost of any necessary buildings, fixed
improvements, or installations to be purchased, installed or constructed for the benefit of the exploration project. None

(g) Miscellaneous.—Furnish a detailed list showing the cost of repairs to and maintenance of operating equipment (not
including initial rehabilitation or repairs of the Operator’s equipment), analytical work, accounting, workmen’s compensation
and employers’ liability insurance, and payroll taxes. See exhibit 6 (e)

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

NoteE.—No items of general overhead, corporate management, interest, taxes (other than payroll and sales taxes), or any

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

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

(b) How, do you propose to furnish your share of the costs? . Money s use. of equipment and s

» contributed labor. .

l:lu Moneyu l___I / Use of equipment owned by you-~ * " Other- "

Explain in detail on acompanying paper.

CERTIFICATION B

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

Dated April 11, ,195.5 i :

~ % [ R

- _Associated Red

° B . . - -

Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation to any depart-
ment or agency of the United States as to any matter within its jurisdiction. . - B - * -
. 4 W .o
a - . h . U. S.-GOVERNMENT PRINTING OFFICE 16—66551-1
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.ASSOCiated'RedQFlats Mining Group .. '~ . . ‘
Gold Beach, Oregon (c/o 'Wm. E. Walsh, Box 359, Coos Bay,

| Iﬁstruction 1_(d) f,i ‘Ligt?of-Paftﬁéfs; -'VI

Al‘LaChanéé,lAgnéSs,lQregdn |

G, F. Anderson, Coos Bay, Oregon
'LaVern Chesley, Coos Bay, Oregon

J. L. Kingery, Coos Bay, Oregon
Philip Lehl, oos.Bay,'éregon.
Ida Matson, Coos Bay, Oregon

- Joseph McKeown, Coos Bay, Oregon
'~ George Ross, Coos Bay, Oregon ' =
~ E. G. Sampson, Coos Bay; Oregon

Harold Savage, Coos Bay, Oregon =
Robert Seip,‘éoostﬁaxd 6fegon ‘
George Spady, Coos Bayy Oregon
George Stout, Coés Bay, Oregon

Js F. Wallace, Coos Bay, Oregon’

' .J. A. Walsh, Coos Bay, Oregon. - ..

' Bdna Hedderly, Gold Beaeh, Oregén / . ™
- “John Hill, Gold Beac¢h, Oregon .

- George Myers,,Gold;Beaché'Oregon :

Wm. E. Walsh, Coos Bay, Oregon™. =

~ Don Alcorn, Gold-Beach, Oregon. .
~Paul: Connety Gold Beach, Oregon I

H. Crossen, Gold Beach, Oregon ‘/‘“/fiiiﬁ
H, F. Hedderly, Gold Beach, Oregon' -
Albert R, Myers, Jr., Gold'Beaéh,uﬁﬁqug// ;:-

David Shaw, Gold Beach‘,' regon L R
Mary Smedberg, Gold Beach, Oregon- .- |

- Grady Younce, Gold Beach, Oregon-: .- . =/ .~

George Yost, North Bend, Oregon - - IR

“Ivah R. Edwards, Portland, Oregon "= - .
- Charles &. Skinner, Portland, Oregon: ' =

' Paul Sibley, Portland, Oregon

Tz iy

B
A

e

Oregon) . .






‘ Assoc1ated Red Flats Mlnlng Group '
c/o Wm, E. Walsh, Box 359, Coos Bay, Oregon

: Instructlon 3 (£)

Mining. claims held under mlneral rlghts by the A55001ated ‘Red
Flats Mining Group and recorded w1th the County Clerk Curry

County, Gold Beach Oregon.

. Red Flats Assoc1atlon Clalms No.,l to 9 1nc.
- Hunters Creek f",> o
North Fork " - "
L i SN

.-Sunset ‘ / n N

l to 3 1nc.

j Red Rock . / n o : ,‘,_‘;;.f\ ’ o
| -/ NG

bouth Side No \3\<" e

E ~ /.

Bonanza ' ‘.(

' Red Ridge . W

" Red Boy- = " R A A

Black Butte " " . T

Cedér,'Fl_.ats o n 5. oo |

Red "E" . " Lo

1 to 4 inc,

'Recbrdéd in Vol. 10 -
S n . 12.;
  jwﬁ11m‘ nooow 12
SN z:n,\'12 .
o R
e owm
"~.;.Z_n_ . n T 12

. u S '4n' 13
..“ " ' n : .ﬂ“n 13

A1l of the abofe-oléims aro]reoorded;as:iistéd,ﬁf

n : ll 1" 13






‘Associéted.Red Fiats Mining'Group o T

" c¢/o Wm. E. Walsh, Box“359,,CoOs‘Bay5‘Qréédn o f‘*;;[fiFQTft'V“

Instruction 5 (b)

. Based on the results of the exploration work and tests carried
“out by the Bureau of Mines in connection with the Red 'Flats nickel -

deposit during 1952 and 1953, and on the results of the,considerablé

work carried out by other agencies on the same deposit, the claim
‘holders feel they are fully justified in again seeking financial

. assistance under the provisions of the "Defense Minerals Explofatioh
* Act", with which to continue exploration work. | D

. Since the‘preégncexof,stfategic'hineralé-ih substantial . |
quantities has bee definitely  established, and since only a .
fraction of the 9feibody has been explored, it would seem that al

- agencies concermed with the discovery and production of the so~called - -

'strategic minerpls should dg¢ their utmost:to make possible a more
intensive‘Survey§Q£;the ar€a in question. . L o ‘

It is still the“belief of the claim holders, and of the numerous

engineers who have examipéd‘the'pfbpéiﬁyglthat‘the‘proposed project
‘would prove the existencenof mayy'yillioﬁé~of'tons of ore containing
strategic minerals which can bg mi ed;and~\r9ce5sed on a commercial
! basis. The proposed and approved harbor i provement at Gold Beach
‘would solve all transportation.problé\sd;/yn} R ' BRI

Following is an Outline‘of the ngposederdjeﬁt;;

1. Build low cost access roadsffrdm‘F,ieSt Service Road, which .
traverses claims, to claim boundaries-al 'six points. (Approximate .~

 distance 6 miles.)

.. 2. Build cat and'jeep'trails fo‘1étéfél from ébcesserQGST' _"

~ wherever necessary to facilitate drilling and sampling.

3. Délimit«nickeluridh.areas-andfdr111~sgm¢;at»ihpervaIS“of;j
from 250 .to 500 feet, using L" power driven auger through the

? ‘laterite soils, followed by 3”1churnldrillftojperi§¢tite,in place. o

ok, 'Sink»hand—dﬁgvshaftsqwheresgafhiefité'iS’eXpbsed, HAléd ,
bulldozer pits at occasional intervals,to_facilitate bulk sampling.

d and .sampled area:to be properly surveyed and mapped.
drill holes, pits and shafts to be marked, numbered .

indicated on map. T L

samples-togbe'immediately'numbered and logged.

5. Drille





| Instruotion'5.(b) continuedd:‘

: (c) Duplicates of all. samples to be properly logged
and. stored for future reference. '
(a) Comp051te samples to De handled in same manner. 3

It w111 be noted that the estlmated cost of the proposed o 3 .

o project is con51derably less than the estimate previously R <L

" submitted. This is due largely to the substitution of used _

. equipment and to the assumptlon that the Bureau would participate . =

. to some extent in assaylng and other technlcal phases of the S

'.operatlon.






A35001ated Red Flats Minlng Group ;
~.,c/o Wm, E. Walsh, box: 359, Coos Bay, Oregon

aInStrootion-ﬁ'(d)

, Appllcants are egporlenced 1n all phases of:LQOposed
exploration work, 1nclud1ng the operation of" heavY equlpment
,_for any type of mlnlng operatlon.“,f" . ,

e , Hou/ oiww‘& @)vmu(o‘ﬁcv\ @C‘*}

S e el ey
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A55001ated Red Flats Mlnlng Group B
- ¢/o Wm. E. Walsh Box 359, Coos. Bay, Oregon

tbxhlblt for Instructlon 6 - Estlmate of. Costs o
6 (a) lndependent contracts one f,':‘ |
6 (b) Labor,isuperv151on | o
. iabor . . 18,000.00
. Special englneerlng Lo . S
- . and assay fees . - 3 OOO 00 1. L
‘ . Clerical and legal = ,500 © $23,500.00

"6»(0) Operatlng materlals and Supplles

v:Gas and oil R o 3 OOO OOfi'
‘Hand tools, drill steel S
ete. o ,250.oo‘~

Gasoline powefed water T c e
. pump w/pipe o - .350.00. oy Y
Addltlonal/tamp equlpﬁent o igg,gg . 44;000.00 .

6 (d) Operatlng equlpment / \\\\g'
Used D6 Cat with’blade S / T
and drum o //5@Q .00
~ Used 4 or 6.wheel, drive - o
truck ,,\\“//' 1 ,200.00 " -
" Used pickup truck - 800 00 |
Used jack hammer (for . e RN =
‘road work) - L ' 50 OO[‘
Auger and churn drlll : . : ,
equipment L ~h 500 oo L,*clam~r
Used 160 cubic foot s e
compressor . P ‘,1 200. 00/4 |

- Prailer-mounted 300 - , Sn o o
- gallon water tank . - ,‘!"&O0.00 S 7 15,750.00¢

6 (e) Rehabilitation and repairs

{ ti-Repalr and maintenance of , o "*f See - »
equipment o Sl "‘A2 000. OO o 2 OOO OOo;
L 6’(f5 New bulldlngs, improvements, 1nstallations i lf.-' None
o A”6,(g) Mlscellaneous (See 6 (e) ) . . IR
E 6.(h) Contlngen01es g o |
| Repalrs to ex1st1ng bulldlngs, powder and.

o .., ' fuse for use in road building and shaftlng,"- _
R . sample bags, necessary travel: expense, A -
' ' R - “1nsurance, telephone and telegraph frelght »ﬁv 4 OO Q0
"TQTAL ESTIMATE OF costs U p9,750.00
i '_ R ‘ a)l{ V\v G‘S'Ltb@\ﬂ{‘e DC Uv\f{"s aI’ Wov[/ _
e B 5 S : o COfnas dt 55'
QU R P ey “
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