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ThTBODUCTION AID SUWABY 


/	 The continued worldwide shortage and. strategic value of nickel place 
great importance upon the continued development ..and. -exploitation of •ne-w 
sources of nickel in the United States. The deposits of nickel-bearing znin' 
ernie in Oregon and Washington have attracted considerable attention,., partic-
ularly since the Hanna Deelopment Co. has engaged in development work aimed 
at producing ferronickel from the Nickel Mountain deposit, near Riddle, 
Douglas County, 0 reg. 


The Red Plate nickel deposit in Curry County, Oreg., was first examined 
by the Bureau of Mines in June 1911.5, .but it was not until 1952 that the depos-
it was drilled. and sampled. In 1953, a 15-ton sample of Bed Flats material 
was procured and. subjected. to continuous smelting tests in th Bureau's 
Northwest lectrodeveloprnent Laboratory, Albany•, Oreg .: -. -. . 	 . 


The sample of Bed. Flats nickel ore- as- leceived contained 31 percent 
moisture.. It iae dried to 18-percent moisture and stagecrushed to ininua-l/2-
inch for the smelting test. The ore charged to the furnace contained 0.711 
percent fli4kel 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 constituents were 
added. Selective reduction and an rc sitelting technique were used 
throughout the test • Overall recovery figures indicated that 82.2 percent 
of the nickel and 12.8 percent of the iron charged to the furnace were re-
covered in ferronickel products analyzing 9.29 to 111.0 percent nickel • The 
average pówér and graphite consumption 'was 1,073 kw..-hr. and .10.52 -pounda Of 
graphite, respectively, per ton of dry ore snielted.	 . -:	 '	 .	 .. - . - 


Neither the field investigations nor the smelting tests are considered 
complete, nevertheless, a fairly large area of nickeliferous laterite and 
nickeliterous serpentine i indicated by the urëaü's drilling program; the 
preliminary smelting tests show that it is technically- feasible to. recover a.. 
low-carbon ferronickel product ..from - the Bed. lat ore. 


Mining the deposit. presents no special problems. Open-pit methods after 
stripping overburden would be satisfactory. Transportation of ore to railhead., 
eeaport, or the nickel smelter at Riddle will be expensive and, considering 
the low grade of the ore, will The: ehaps th largest . ]landiCaP to utilization. 


(2	 / 
PREVIOUS WORK AND ACNOWLEDCENTS 


The Bed. Flats area has been exmined.byth'0regOflStte Department of 
Geology and Mineral Industries several times, the first examination being in 
1937. The deposit came to the attentioli of the Bureau of Mines in June 19115, 
when Bureau engineers/ made a preliminary examination and drilled.. 16 band-
auger holes. 


L GT. Irson añd.lf. JEunbausen, mining engineers, Bureau ofTMThës, 
Mining Divisioii.
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In l9i.6 the Oregon State Department of Geology and Mineral, Industries 
initiated a project on the laterite soils of southwestern Oregon and. began/ 
the work at the Red Flats deposit, In 1911.7 the department did some additional 
sanip1ing./ 


Spec ía]. acknowledgment is due F. W. Libbey, director of the Oregon State 
Department of Geology and Mineral Industries, for his .suggestion6 . and criti-
cism in preparing this report. ..	 .,••.. ... 


Fnds for the mining investigations were provided by. the C.aliforn.a-
Oregon Power Co ., Medl'ord., Oreg. , . in the. interest. o± mineral development. f. 
southweètern Oregon.... The metallurgical . investigation was .finzmce4 ..by unds 
from the project entitled, "Research on sabi1ity of Fe4'Ti..C.r ores in Oregon.: 
and Washington." 


This report describes the field investigations conducted by 3. B. 
McWilliams/ wider the supervision of D. . Butnex/ and the metaUurica1 
investigations under the iiiediate supervision of Wallace E. Anablel/ and. 
directed by L. H. Banning, chief, Ferrous Meta].s Br ch. • .. .. 


• .	 AIID ACCE$S	 j.... .	 . 


The deposit is in sec. 19 and 30, T, 37 S., B. 13 W., 8 miles airline, 
or 17 miles by road, east of Gold Beach, Curry County, Oreg., in the extreme 
southwest corner of the State. The Oregon coast highway (u.s. 101) follows 
along the.nztrrow, coastal plain connecting the,. small towns of Brcokings, Gold 
Beach, and Port Orford. The rugged upland interior is accessible by a. few 
Forest Service roads and is sparsely populated. The Bed. Flats deposit is on 
the narrow, unsurfaced Forest Service road. leading to the Snow Camp Mountain 
lookout. This road. leaves U. S. Highway 101 at Hunters Creek, 3 miles south 
of Gold Beach (fig. i). 


The: nearest railroad connection is. .at Coquille, Oreg., which is 77 iles 


north of Gold Beach and 911. miles by road. from the deposit. Transportation is 
a serious handicap to development of n4nera]. resources in this relatively 
inaccessible region of Oregon. 	 '-	 -	 / &	 v 


HISTORY ANDPBODUCTTON0	 . .., • 


The Red Fiats deposit was located. as a goldmercury placer prospect in 
the early thirties • Small mills and retorts have been set up on the property 
at different times • A few shallow hand trenches and a. 32foot shaft comprised. 


1/ Libbey, F • W •, Lowry, , 0. ,and Mason,. B. S., Nickel-Bearing Laterite, 
Bed F1at, Curry County, Oreg. The Ore Bin, vol. 9, No. 3, March 
1911.7, pp . 19-27. 


5/ Dole, Hollis, Libbey, F. W., and Mason; B. S., Nioke1Bearing Laterite 
Areas of Southwestern Oregon The Ore Bin, vol. 10, No. 5, May 1911.8, 


pp. 3338. 
6/ Mi.tth*g engineers, Bureau of Mines, Mining Division.	 . .... 


	


I MetaUUrgi5t,BUreaUOf . Mines. .Me	 gçc,.Dv...o.
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the early development work. 1n 1914.5 and I916 1i or 5 shallow bulldozer 
trenches were excavated., and 3 or 11 sll can building were constructed by 
the operators. The property has been re1atively dormant since 1911.7. 


NoneQthe..operations in the past haveroved suc.ces:s 	 .':aMT.most' of 
the equipment;baa been removed., There. is . flO record ofa production 
the property.


PROPEBTY MID OW1IEBSUP 
'C ö 


The deposit is covered bysévéial àüs"of claims, the boundaries of 
which are not accurately known. The largest area claimed consiats of .9un 
patented placer claims, covering i,600 acres, owned by the BedFIàta'Assoèia 
tion, of. which. Mrs Mry Smedburg, GoldBeach, and J'.. 	 Waleb,cooa:Bay, are 


'the principal representatives. 


The Bed Ridge I4ining Co., represented by Barry Hedderley and. Associates 
of Gold.. Beach, owns a. g'oup of unpatented. placer . c1aims. adJoining the Red 
Flats Assc1ation. property or the north. .. i 19113, the Pistol Ber Mrcury. 
N1LirICO.,,. James Gen1e,r, trustQe, Portland, 0ig., controUed a largegroup.. 
of placer claIms known:as:the Glade Creek Placer Association,.property. This 
property adjoins that of the Bed. Flats Association on the east. 


A number of fringe claims are owned by various individuals and. groups, 


•	 I	 .. :: ., . PHYSICAL FEATUBE 4ND CLIMATE 	 .	 •., 


The Bed. Fitits deposit .s on a relatively flat topped. ridge between Hunters 
çieek:on:the west:.andPiStol. Rjyer;.on:the.east., The lower slopes of the ridge 
are deeply. d.issected.1gged,.an4.Bteep:e h..summit of tie ridgE is terraced 
or benehed,. but undissected, . :.Thøaltitude of thp deposit . .rapges )etveen 
2,150 and. 2,500 feet above sea level. 


Large areas of the deposit are rela14Vely barren of timber and covered 
only by dense brush, Scattered.p.atches f knob c.one':pine, ,.stuzted Oaks,.,end. 
nianzanita are elsewhere on the deposit but have little value for mining pur-
poses. West of the deposit, timber of excellent qulLty Is found in. large 


•	 quantity,	 . 


Typical Oregon coastal climate prevails with heavy rainfall, fog, and 
storms common during the winter and spring months • Snow and. freezing temper. 
aturea are exceptional. Annual precipitation averages about 50 inches • The 
summers are dry and mostly clear, and there is little tempemtuie variation, 
t : yrl mean	 being around .	


:	 ::.	 •. 
Water is available from Pistol River qr Hunters Creek at a.l times. The 


higher slopes of the ridge are comparatively dry. One permanent spring near 
the summit of the ridge supplies enough water for domestic and. limited indus-. 
trial use.







•	 a...	 . :	 DESCRIPTION OF flPOSIT	 ': '.	 •.. .. .	 . 
General	 '•	 .	 " 


The. Bed Flats.. nickel. deposit contains" aieas. of 'kelich'-brick..rêd 
soil, termed nickeliferous laterit'e., and 'en" underlying zone of veathered 
nickeliferous serpentine. There are large differences in chemical composi.. 
tion between the two types of nlckeliferous naterials. 


Nickeliferous Laterite 


Geologic "Setting. " '	 .	 '	 .	 .' '.: . '	 •"	 , .... 


The . general geology ,of this region is described by Bttler' and. Mitchell.Q/ 


,The nickeliferous laterite rests on a weathered bedrock of ultrabasic 
rooks,' p±'inoipally pe'ridotite and serpentinizéd peridotite. 'These rocks are' 
part of the' Joèeplthie peridotite intrusives 'conmion 'in southwestern' Oregon 
and northern California .2/ The 'nickeliferous laterité' is' confined to the"• 
surface of the peride±ite and. has 'been derived from it under certain cond'l.. 
tions of' weathering, particularly' where there are alternating cycleS of' hot 
dry clinte followed. by 'a prolonged rainyseason. "Where the' perldOtite" 
contacts Colebrooke schists (pre-Jurassic) and the Dothan formation (Jurassic) 


lzmiiediately" south of the Red' Flats area, the' latSrite is absent. 


The comparatively low iron content and. 'the 'high magnesium and silicon 
contents of the laterite in the Red. Flats area indicate a.relatively youthful 
stage of weathering ' If more mature lateriteS, high in iron cOntent, were 
ever developed in this area, they have iiñce been èrodOd, and there is nothing 
to' indicate their ' former' presence. The . iron content 'of 'the laterite ranges 
in grade from 25 to' '11.5 percent. Residual boulders of undeconrposed péridotite. 
are scattered throughout the late rite • The laterite has accumulated along 
the axis of the ridge and in small basins on the east slopes sheltered. or 
rimmed by resistant 'dikès or ledges;' TheTwest slope of the ridge is 'covered 
with only a thin veneer of red. soil (laterite). 


Nickeliferous Laterite Areas ' 	 ''	 , ''.' •' ..	 ' ' 


The nickel-rich laterite areas have not been completely delimited by the 
Bureau of Mines drilling program. Apparently more of this lateriteis 
present north of the area explored. The nickeliferous laterite areas are out-
lined in figure 2. ' A cutoff grade of 0 .90 percent combined nickel and cobalt. 
was used. to establish the boundaries of higher grade laterite areas. The 


67 Thitler,. CL, and'itchell, TJPre].iminary Survey of the Geology and. 
Minè'al Resources of Curry'County, Oreg.: "Oregon Bureau of MineS? and. 
Geology, MinerSl Resources of Oregon, vol' 0 .2," No. 2 October, 1916, 


•	 136 pp.	 '	 .	
"	 ,:"'	 " .	 . •	 ':	 '"	 ' 


9/ Wells, LI. G., Hotz, P. E. and. Cater, F. W., Jr., Preliminary Descriptipn' 
of the Geology of the Kerby Quadrangle, Oregon: Oregon State Depart-
ment of Geology and Mineral Industries Bu].]. • 1O, 1911.9, 23 pp.
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depth of. nickel-rich. ].aterite .on4 the.grade. are . sjiowr . for each hole. None 
of the areas contain overburden except hole 17, j'q1ch 5 feet of, relatively 
barren ].aterite is on top of the nickel-rich laterite. 


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 latei"lte and transpQrted 'laterite.: . ..... 


The nickel content of the laterite cannot be estimated by vlsua]. exam-
ination but must be determined by analytical methods • The nickel content doea 
not necessarily depend on . the. degree of weathering. qr the, depth of, laterite 
soil. A few surface indications have been recognized that roughly aid in 
prospecting fôrrnickel..rich late'ritès, but these are.: not '.infallibleguides. 
Surface accumulations' of rounded, shot-size pellets àfiron oxides in the 
soil are fa±r'; indicators of a 'relatively hiher' nlckèl' content in•..the 'later-
ite. Furthermore, a loosely consolidated, porous, soft, well-drained, 


":;: residual..type .].a.terlte generiil)$. contains more nickel than clayey, dense, 
' compact., transported-type lateitè.' Residual laterite usually has a higher 
specific gravity than a clayey type or transported laterite. 


Chemical and. Mineralogical Composition of Laterite 	 . . 


N"d1screte nickel minerals we're . obsei'ved in 'the latérite The nickel"' 
believed to be in a finely divided form as hydrated nickel oxides; some is 


chemically combined in the liixionite mineral structure, a little may be with 
maetite and chromite; It is not posible to improve the grade of n.ckel-
ifrous laterite' by handaórting nor has beneficiation 'by ore" 'dre6s ing been 
successful to date. 


The chemical composition of nickeilferous laterites is urprislngly 
uniform throughout the world. These laterites are only formed on or derived 
from serpentinized ultrabasic rocks, which apparently are relatively uniform 
in' on5sition',, The nick.liferou6 'laterit'es are quit& different in .coniposl-
tlbn from laterites derived. from the more highly differentiated silicic rocks, 


Serpentine rocks generally lackvegetatiOn. 'A' serpentine : rocic must" 
undergo a' certain amomt of àhèmical decomposition before mechanical dis-
integration' and. laterite formatiOn. The ultramafic' 'si].lcaté minerals, such. 
as o1rine, have iron, nickel, chromium, aluminwn, calcium, and magnesium 
tiedL up in their ' chemical structures.' These minerals lack chemica1 stability 
under surface weathering, oxldiilng conditIons, 'but they do not disintegrate 
immediately.,, They hydrolyze . and become partly..hydrated and.. recrystçi.11ize, 
'fori'ng thoi"e"ètable' hydrous silicates. This is a gradual, ,rockoftening 
process, with very little change in net composition. As this reaction pro-
,ceeds, , the soluble bases and silicic acid are thore,easily removed bysolution 
in ground water, and more complete chemical decomposition follows • Colloidal-
s,i,zè particles 'then 'may 'be' removed. rapidly by mec1rnnicalmeans, together with 
the chemical solution of the soluble bases Under favorable topographic and 
climate conditions, the insoluble bases and heavy minerals accumulate to form 
residual laterite deposits. 


';T,	 i':' .''.'''''"'..' 	 .	 '	 - '
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For the reasons mentioned above, the contact, between the nickele,us 
laterite an4 the underlying bedrock is sharp, although extremely Irregular. 
There are abrtIpt' 'changes in color, in hardness, In physical appearance, and, 
most important of all, in chemical composition. 


Table 1 gives the partial analyses of. some representative samples of 
nickeliferous l'aterltes and nickeliferous serpentine deposits throughout the 
world. Analyses of the Bed Fiata material are shown also for purpose of 
comparison.	 •'.:	 ''	 ... 


TABLE 1.' Partial analyses of rep,e6entat±ve' types of nickel ores 



	


Nickeliferous	 Nickeliferöus 


1	 2	 3H	 "k.	 ''5	 Lb	 7	 8	 •.9 
Fe.	 11.6,81 52.08 li.9,36	 38.5 10.2 i8,0l	 9.7	 12.21 11.52 
C.r	 :	 2,05	 2,01.	 1.68	 2.12	 .77	 .91	 . .711.	 .66	 .73 
Ni	 .72	 1.02 .30.. .611.	 .92.1.29	 1.08	 1.50	 3 .148	 6.17 


'Co	 " .l3	 .08 unavail..	 .29.;	 .17	 .08 'unavall..	 .11	 .12 
able	 .	 able 


5102	 1.62	 2.76	 2.011.	 ?j7.58 37.5 . 14.1.9k. .	 li.5.8	 . 14.1.55 .14.1,14. 
Al203	 9k1	 6.61	 5,014.	 10.76	 ?.0	 3.11.8	 . .3,14.	 .16 . .92 
'CaO	 .15	 .711.	 -	 1.1	 .25	 1.0	 . •-	 .08 


	


'MgO	 .80	 .72	 '.07 L1/5.l1.7 17.2 12.09	 19.9	 22.97 ?2.8 
Note. - Colu heads: (1) Orlente Province, Cuba - average nickel ]aterite, 


Assays 'by Bureau of Mines; (2) Oriente Province, Cuba medium-grade 
nickel ].aterite. Assays bZ ureau of Mines; (3) Celebes iron ore 
lake district near Larona .I; (14.) Bed. Flats laterite • Assays by 
Bureau of Mines; (5) Bed. FlatS'Nickeliferous altered serpentine. 
Assays by Bureau of Mines. , (6) altered serpentine Orlente 


	


4	 Province, Cuba. Assays by"Bureauof Mines; (7) Riddle nickel de-
posit, Riddle, Oreg. 31q..ton. sqmple assayed by Bureau of Mines; 


'(8) sorted ore'- Celebes./;' (9) sorted ore New Caled.onh/, 


17: .Showé Incomplete breakdon Of magnesium silicates, compared to''6ther more 
*	 highly developed laterites. 	 .	 . . 


2/ Ter Braake, Alex L., Mining 'In the Netherlands East Indies: Netherlands 
-	 and Netherlands Indies Council of the Institute of Pacific Relations, 


* .,T,	 Bull., 11. , New York, N. Y.,. 1911.11., p . 96, 
3/ . ,See work clted"In footnote. 2, above p., 83. 	 , 


Report of the Royal' OntariO' Nickel Commission,. TOronto, . Canada. No, 62, 


	


1917, p • 214.8.	 .'	 .	 .	 . .	 . *	 ,.	 .	 : 


From the analyses shown above, the nickelif'erous laterite,s,, axe enriched 
in iron, alumina, chromium, and probably cobalt contents, compared to the 
nickeliferous serpentines. The magnesia and 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 that of niot of the' 
serpentine on which It forms. The amount of nickel that can be accwmilated 
in the soil apparently is limited by Its solubility. After a certain maximum 
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degree of residual enrichment is obtained, the nickel no longer accumulates 
but instead is leached out àf the soil, 'judinj from the faàt that many of the 
enormous nickel laterites of the world have uniform nickel'ëontèñts averaging 
close to 0.6 or.O,7 percent nickel. Assuming tba .t st serpentines average 
close to 0.10 percent ickeI ovér'largé areas, the rati'O of conäentration of 
nickel in the soil due to weathering is génerai,ly about .6•. 6r7 to .1, Some 
relatively small areas of serpentine average 0.3 to 0.5 percent nickel • When 
these areas are laterized, the nickel .àohtent in the resulting residual 
laterite way accumulate to an, average maximum of 1.8 to 3.5 percent nickel, 
calculated at the same ratio ot concentration as before. These richer areas 
of laterite constitute the ininable deposits in Cuba, Most residual laterites 
show variations in nickel content that reflect to a marked degree the primary 
differences in the nickel content of the serpentinized. rock that has been 
weathered, Traisported laterite of course would not exhibit this relationship 
with the underlying bedrock. 


Nickê1ferous' Serpeitines 


The n±Okel-rich serpentinized. bedrock in the Bed. 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 overbur!Ieu on this nickeliferous 
serpentine is shown for each hole.' Overburden may consist Of barren laterite, 
nickel-rich laterite, or relatively barren rock. 


Lack of development of this bedrock deposit precludes accurate description. 
The nickeliferous area may be more irregular than is indicated. The general 
trend of the nickeliferous zone is In a northerly threction, coincident with 
the axis of the ridge. This zone has an exIored' lOnth:'of 3,900 fóet, as 
determined by the drilling; the zone may extend farther to the north bèyoñd 
the area explored. The extension of the zone to the soutb..ls limited, The 
average width is 590 feet and. the average thicknesC' 1s 12.5 feet. 


Garnierite (hydrous nickel silIcate) ' l's exposed in the serpentinized. 
peridotite in 'the trench by drill hole 15, near. 	 south end of ,th zone, 
This trench is a few hundred. feet north of the permanent Springs that supply 
the Red Gold mining camp, The moist soil in the vicinity of the springs 
supports a luxuriant growth of Darlingtonia (pitcher, cobra, or flycatcher 
plants). Garnierite was found. at oodCoCk u±rtaiñ in a similar 'envi ronnient' 
Just above ,a side hill springs area• supporting a cpnspicious growth of 
Darliritonia • These plants may be indicators of nickel.. rich zones in the 
serpentlni?ed. ultrehasics of southern Oregon. 


FELD'WOBK BYTUAU OF NThES 


The Red. Plate 'areè was drilled bn a grid"systOm uaiiig aStarcburn drill 
mounted on.,a 6 . heel drive , truck. Twenty-two holes, 6 inches In diameter' and. 
ranging from 20 t& 117 it'eet and averaging 35 feet deep, were drilled in 8 lines 
500 feet apart. The holes were drilled in order of t,heir accessibility, and







this accounts for. the somewhat erratic numbering system. The cutoff point in 
dri.Uing.was generally detérniined. by the increased. hardness of the rock, dis... 
cernible in drilling. 


The area was surveyed with a Brunton compass and tape. Elevations were 
obtained by: rod. and hand-level method. 


Sampling 


The drill • holes were sampled 1i '5-foot sections.' A thin slurry of sludge 
was maintained by water control. The sludge volume per seOtion varied from I4 
gallons near the surface t . 111. 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 and the other split again. One 
of the second splits was paimed in the field, and. the other was eaved to come. 
bins with other rejects from the same hole to pràvide a composite sample for 
analyses. Composite samples from four holes were sun-dried and assayed for 
mercury. 


At the beginning, each 5foot sample was assayed for nickel and gold; 
early returus showed no gold. detected, consequently gold assays were dis 
continued. A number of the .nickelrich. samples were assayed for Fe, Iv7g 
Cr203, and Co. The complete assays of the drill holes are shown in the appen.. 
dix, k'e. 


:	 check the mercury content, a composite sanipleWas treated by table 
cOncentration to produce a concentrate and a tailing. Assays of concentrates 
showed less than 1 pound of mercury per ton. Aesuming a recovery of 100 per.. 
cent, the mercury content of the original material would be less than 0.00002 
punds per ton.


	


	 " 


I1A1LUBGICAL PESEBACH BY BUBEAIU OF MhIES 


General 


The Bed Flats depO1t cOntains both nickeliferous laterite and nickeli... 
ferous serpentine. The 15-ton sample used in the smelting test was apparently 
a mixture of these two types of materia]. as the 5102 content was higher than 
most lateritee and the MgO content was lover than most serpent1nes. 


Nickel is recovered from a micture of Cuban laterites and. serpentipes in 
a plant at Nicaro, Cuba, by a roasting and ammonia-leaching process ,l0/ Only! 
limited amounts of serpentine are used in this process because piant operating 
difficulties arise when excessive amounts are used,., 


Electric smelting research at Albany, 0 rag., has Indicated that nickel 
can be recovered from either laterites orserpentines as a low-carbon ferro-
nickel product . This srnelting research has been, described in a previous 
pub1icatioU.J 


°1 Caron,M. L, . Ania Leach1n ofi kel	 CoIt 'Ores: .ThS, Am. 
Inst • Mm. and. Met. Eng., vol. 188,' January 1950, pp. 67-90..



U/ Cramer, Herbert, Continuous Electric Smelting of Low..Gmde 'Nickel Ores: 
Bureau of Mines Rapt.. of Investigations 5021, 19511., 36 pp.


.







The object of the smelting test on Red.. Flats .tetial was, to determine 
whether or not the selective reduction technique developed by the Bureau for 
the ,production 'o±' low..c'árbóñ ferroncel from Piddle and. Cle Elurn' ores could 
be successfully applied to the Red 'lats ore. 


Equipment and Facilities for Smelting Research 


The Northwest Elect rodevelopment Laboratory, Albany, Oreg., has a labora.. 
tory completely equipped for electric smelting research. In addition to two 
steelmaking f'urnaàes and other necessary auxiliar equipment, the laboratory 
has two 3-phase electric smelting ftirnaces of Bureau design. The larger 
smelting furnace uses 6, .or 8-inôh graphite electrodes, at power inputs of 
between 14.00 and. 1,000 kw.' The smaller furnace uses 3 . 'or 14. inch graphite 
electrodes at power inputs ranging from. 100 to 300 . k. 


Materials Handling 


When the sample of Bed. Flats nickel ore was received at Albany, the four 
truckloads were dumped into separate piles on a large concrete storage pad 
adjacent 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 frøm the earthy mater-
ial, weighted, sampled, and. analyzed. The earthy material was dried in a 
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 w.1th.1/21nàh squáre..openings. The screen und.ersize.was 
sampled byán automatic sampler and discharged onto an endlesS conveyor belt' 
for distribution into one of six 25-ton, steel storage bins.. The screen over-
size was funneled into a model CF-3-26 Pennsylvania 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, drawn from the receiving bin., and bedded 1n' 
a crib, in successive, layers. lnthe srnelterbuil'ding. The furnace charge was 
made up dfbedded'ore"and."wood chips 'The'ore'and.redüctant'were weighed; and 
mixed in a 6cub1c foot concrete mixer. This operation is illustrated in 
figure it. The mixed charge was loaded into a charge bucket, hoisted to the 
charge deck, and stored adjacent to the furnace. The charge was then hand.. 
shoveled into the furnace at regular intervals. 


Description of Smelting Furnace 


The coiitinuou smelting test on Bed. Flats nickel ore was conducted in the 
snaU furnae', designated "ESA". This furnace.is a round, open-top,. pit-type, 
3-phase uni:;: The., electrode 'clamps are cablesuspended with special provisions 
for. readily' changing the 'electrode spacing. The, graphite .electrodes are 'placed. 
at the corners of an equilateral triangle. The furnace is backed by a 1,000-icy. 
.• Westinghouse transformer, the secondary busses of which may be connected 
in parallel of serié. The transformer has six voltage taps, the series-
connectd oltage being approximately twice the parallelconnected voltage.
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The open circuit phase-to-phae voltages range from 38 to 106 volts with 
parallel connection and from 80 to. 220 volts with series connection. 


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 lover tap hole is d.e-
signed to drain the furnace. The top section is 211 inches high and, with its 
refractory lining, is removable as a unit. The lower section is lined, with 
magnesite brick to forn a' 32-inch.-diameter smelting crucible, The hearth is 
rammed magneslte.


Description of Ore andReductant 


Four truckloads of Red Fla 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 was 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 amount of rock mixed with weathered 
earthy material • The rock was hand..sorte.d. 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 xemoved from the 11 loads assayed 0.77 percent 
nickel; this is equivalent to .:.the nickel content of the' earthy material used. 
in the smOlting tests • The weight and nickel content of the rock removed 
from the four truck loads 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. 


Analyses of Soil and Bock 


The drill holes from which each load of ore originated, the dry weights,. 
and. Ni analyses of the earthy izaterial and. rock are shown' in table 2.' 


TABLE 2. - Weights and. analyaes of. Red 'Flats ore as received, thy basis 
I? _	 - -	 _/ p	 ___	


/?	 > fl	 / C (	 /	 /(	 ( 


Load. Drill hole


Ertb&'ateriél' ____________ _________ 


Weight, pound.
Percent" -


,Weight, pound
Percent 


-N 'Y Ni e 


1 
2 
3 
11.


' 15 and. 16 
15 
16 
23


5,861 
8,071	 •' 
8,7111. 


:	 6, 1i.15	 ,


'0.68 
.86 
.78 
.811.


li.2.0 
31.3 
17.11." 
251


'	 533.3 
1,022.11 


'	 770.3 
',	 1,1116.0


0.39 
.67, 
.72 
.98


111.6 
10.0 
9.3 


l3.l


Table 3 gives complete analyses on Bed. FIats nickel-ore samples. The 
first earthy material sample is a weighted compos itO of the four truck load 
samples taken by the autoiatic sampler. The second sample was taken by saving 
a small scoop of earthy material, in a ClosCd container, as each 300 pounds of. 
ore was weighed into the furnace chargé. The analyses of the composite Red 
Flats rock sample closely resemble that of typical serpent ines. 'Complete 
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chemical ens rSes' on Riddle' lot F ore are 'icludedfor compar6ön. Spectro.. 
graphic . ana1tsè'. on the 'compoèite sançie of Bed. PlattS' 	 Red Flats eath 
material, and Riddle lot F nickel ores are shown in table 4• 


T&BLE' '3•	 Chemial 'anl•ys'es ' of composite' sè.mplOs,'percent' 
) /	 /	 /	 -	 /1 


Ore Fe1	 Niv Co Al2OjCr2O3CaOISiO2 S P L.O,I. 
Red Platslf,..., 29.8	 O,7Ô 0.06 ' 6.2 2.53 3,3 8.6 211.2 0.0.30.18 11)1 
Red. Flats/...,. 28.2	 .711. .07 6.14 2,1411. 3,2 li. ,6 28.2 10.2 
Red. Flats, rock. 12.7	 .77 ,96 .:.90 3,2 26.9 37.2 .01 .08


_


io,6 
Rid.dle, lot F.... 12.0	 1.li. ''".35'''I'.'O5 1.0 19.2 148.]. .01 .011	 J 7.8 
1/ Earthyrnat'érial,'composite of' 14truok1oads. 
/ Earthy material, head. sample for smelting tests. 


TABLE 14, Spectrographic analyses of conosite samples 


iFeWiJ.rCSi'1TV1Nä 
Red Plats,rock IA ti1c	 :D E tA'1iD':jE IA Di E - 
RedFiats, soil IA .D4C C E C	 ,B .D	 D.4E D E E 
Riddle, lot F.. IA IC	 C jC ID A IA	 D	 E 'E - -


iig'e: A. over iUpercent . i) U..LQ perCe1 
B-. 5 to 10 percent	 L.. 0.01 to 0.1 percent 
C- 3. to 5 percent F. 0.001 to 0.01 percent 


Pet rographic Analysis 


Petrographic examinations of the test sample revealed. that the rocky 
material consists of nikeliferous serpentine, 'with' s'ôie, highly altered frag-
ments	 'pei q ite and.less aniphibolite. Associatet7ith the serpentine are 
relatively smell amowit' of chrysotile, chromite, inagnetite, and. a trace of 
pyrolusite. The altered fragments of peridotite and. amphibolite contain 
serpentine, olivine, ortho.. and clinopyroxene, amphibole, chlorite, feldspar, 
limonite, minor amounts of quartz, chromite, and rnagnetite. The serpentine 
and rock fragments are coated with a limonitic olayey soil. 


The earthy material is similar inineralogically to the rocky material, 
except that it contains much more of the linionitic soil. 


•	
.•. . No;dscX'5 .e, nickel mineral was observed in either of the samples,. 


Spectroscopic examinations of selected concentrates showed minor amounts of 
nickel in the serpentine, peridotite, magnetite, and linionitic soil. 


Reductant -	 "':"	 '0	 .•'	 L 
Previous experience in smelting Riddle,, and Cle Elum nickel ores indicatel 


that these ores could be snieltea selectively best by using hogged fuel as the 
reductant. The hoggd. fuel not only provided the carbon necessary for re.. 
duction but also iiaintained. a porous, noucondtcting, heat-insulating charge 
over the molten'bath, The porous nature of the charge allowed gases generated 
in the smelting reaction to escape frely, thus prevexting violent gas blows 
and. loss of dust and metal vapors .'"' 	 '"• 







• Hogged' fuel i a:ixture.of wood 'chips,: sawdust,: andsp14nters1resu1ting 
from feeding ends of logs, slabs, and other waste products of the lwther 
industry through a. machine called, a hog. Hogged fuel 'is. generally uSed' for 
industrial and home heating. The wood chips used in this test contained no' 
sawdust and were obtained. from a local p]..yvoo4 plant. :They were produced by 
feeding waste plywood veneer 'through"a 'mechine 'cE'lèd 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 Bed Flats nickel ore, promoted a uniform 
smelting operation,


Smelting Procedure 


The furnace charge proportions wete 100 pounds of ore to 17 pounds of 
wood chips. No fluxing constituents were used. The wood chips . were 'calc,u 
lated to furnish 2 pounds offixed carbon. This was l 8.5 percent of the 
stoichionietric carbon 'requirement for reduetion :of all nickel, iron, and 
chromium oxides, in "tbe ore and wa6 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 11.7 pounds of minus ..1/2.inch petroleum coke was placed under the 
electrodes, The electrodes were lowered onto the coke, and. a steady arc was 
established, The ore under the coke gradually melted and formed a molten 
pool on the furnaoe 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 ë'tent that it 
rolled down a steep incline to fan out between the electrod.e6, A shallow 
dry top was maintained on the molten pol at all times, 


An arc..resistant, 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 current averaged 
approximately 650 amperes per phase. Occasiorally some wet charge caved into 
the smelting zone, cooling the slag nd decreasing its 'electrical conductivity. 
The electrodes then lowered and dipped into the slag causing boiling and con-
siderable turbu1ene in the furnace, These occurrences were minimized by 
maintaining a shallow but uniform dry-top.' • • . •' 	 . '. ....' '	 .	 . 


Slag was tapped from the upper ta 'hole' at inter'als of about ll/2 hors. 
The ferronickei. was tapped from the drain tap hole at the end of each shift. 
The tap holes were usually opened with an iron rOd, Occasionàlly an oxygen 
lance had to be used when solidified slag and metal blocked the tap holes., 
The slag was tapped into a conical cast-iron mold of about li.00 pounds:capacity 


'(fig, .5). An iron hook was frozen into the ølag to facilitate weighing' and 
handling. The slag was sampled by dipping a cast-iron spoon into the molten 
slag and pouring its contents onto a clean graphite plate. Ferronickel and. 
a small amount of slag were tapped from the drain tap hole into a 12inch-
diameter ladle, the supernatant slag was decanted into a conical, castiron 
mold, and the alloy was poured into cast4ron pig molds • Each alloy pig 
weighed about 15 pounds. The alloy pigs were sampled by drilling.







1,.
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Figure 4. - Weighing the ore and reductant into charge mixer.
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Discussion of Test Results 


The test was divided into four periods. The complete results are 
presented in table 5. The results of a continuous pilot..plant test on Riddle 
ore are included for comparison. Riddle test results were described in an 
earlier publicatiox/ 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 was 
evident with wood chips. 


The results show that the nickel content of the ferronickel, as well as 
the nickel content of the slag, increased progressively during the four periods 
of the test. The highest nickel-content alloy, l ii. 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, that nickel recovery decreases as the nickel content 
of the ferronickel product increases. Additional research to definitely 
establish the relationship between the nickel content of the metal product 
and the slag when these low..grad.e nickel ores are smelted would, be worthwhile. 


In the tabulated results, nickel recovered in the various periods does 
not include the nickel that gradually accwmilated in the furnace or the 
molten ferronickel that slowly penetrated the porous, rammed uagnesite 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, 
a large salamander was removed from the furnace. It contained an appreciable 
amount of nickel, and 911 .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 sample analyzed 0.111 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 number of slag 
cones was collected, crushed, sampled, and analyzed. This slag sample 
analyzed 0.21 percent nickel and 32 percent iron. Examination of this slag 
under a. binocular microscope revealed numerous ferronickel prills, ranging 
from the smallest visible particles up to 1/8 inch in diameter. These pri].ls 
were concentrated near the outer surface of the slag cones. It is reasonable 
to assume that the nickel contained in the prills was not necessarily ac-
counted for in the slag spoon samples. Nevertheless, 91i5 percent of the 
nickel charged to the rurnace was accounted for in the slag and metal products. 


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


17 See work cited in footnote U.


q
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TABLE 5 Comparison of operating data for ' smelting nickel ore from Red Flats and Riddle deposits 


For . Red Flats ore	 .	 For Riddle ore 


ImrrI I ___ 


rrUT ___ 


-----


____----_-----------._ 


-' __ __ 


----- 


_____----__------------__ 
_ 


'J•1 _____ _____ 


:T 


- _


/Lvorsge fixed carbon 1O.lS 


/Av.rag. fixed carbon U.3 


i/Ratio of ttoichioaetric C for reduction of the Ni in the or. • 


WEloctrode coneucption data wa. detorleed for the whole ran 


VInciwiee 705 lb. of furnace and ladle cleanout, 
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Refractory erosion is a serious problem when a highly siliceous charge 
is smelted in a basic lining. Only the earthy material, containing 7.75 per-
cent CaO plus MgO, was smelted in. this test. The CaO plus MgO content o± the 
rocky portion was 301 percent. If nickel j 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 slag and minimixe the 
fluxing effect of the molten slag on the basic furnace lining. 


CONCLUSIONS 


F.irther drilling and exploration should be planned to delimit areas of 
nickel-rich laterite and serpentine indicated by the inestigatione reported 
herein. 


The results of the 72hour continuous test indicated that the selective 
smelting procedure developed by the Bureau for recovering nickel from silic 
eous nickel ores is applicable to the ore from the lowgrade 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. 


Eighty-two percent of the nickel charged to the furnace was recovered in 
the 1 ,1.Ii4 .5 pounds of ferronickel produced during the test. Only 5 )i9 per 
cent of the nickel charged to the furnace was unaccounted for • These results 
are considered satisfactory for preliminary 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 
acid slag, since no flux was used in the furnace charge. If further explora-
tion of the deposit reveals that there is a considerable amount of nickel 
contained 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 graphite 
• per pound of nickel produced, respectively) was not excessive considering 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 OO2 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 re-
cover a 1ovcarbon ferronickel product from the Red Flats niôkel ore • For a 
conmiercial operation a grade of ore considerably higher in nickel than the 
sample tested is Indicated.
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Figure 5. - Tapping slag from ESA furnace.
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Associated 1*4 Fiats Wining Group 
c/c Mr.. WUlisa . Walsh 
Box 359 
Coos Bt, Oregon


Re:	 cket Mo, DPIM 3773 Wiokel 
Red flats, •t *1. aasoci*tion claims 
Curry County, Oregon 


Gentleasni


Tour application for aid for an exploration project 
sr other data svatlsbe to us in Washington r.l*tin to the 
above-noted property have been carefully reviewed, 


Projects approved by the f*ns. Minerals zplora-
tion AdaLni*ntion ast, in its udent show definite 
proaia. of yielding a*tertsls Of aee*ptsbl* grade in quantities 
that will significantly ispreve the smart] supply position 
for the ileticasi Defense Progra.. 


Res.d upon a r.sz**tnstion of your property ai 
review at all of the available data relating thereto, the 
probability of disslosing aii*ble or. rsere by your proposed 
exploration project does net eppesi' *uf?ioiant]y prising to 
justity Oov.xmaent participation. Ur the sircumstanrn, 
I regret to advise you that the previous denial of your requsst 
for exploration assistance is rattirasd. 


Your interest in the Defense Minerals Exploration 
Adainistretion progreai is sisarely appreciated. I viath to 
th*nk you for giving us the opportunity of considering, your 
proposal.


Uncerely yourà, 


(	 erjt 


Adeinlatrtor cc: Docket 
Code ko 
Adm, Readjile 
Oper. Gonizn. 
T. Kiilsgaard, USGS 
H. W. Davie, USBM 
PT, Reg, I-Spokane 


WSMartin/FEJohnsoTl/13 
7/12/55
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UNITED STATES f	 DEFENSE MINERALS EXPLORATION ADMINISTRATION 


DEPARTMENT OF' THE INTERIOR 


WASHINGTON 25, D. C. 


As&çiated Red Flats Mining Group 
% William E. Walsh 
Box 39\ 
Coos Bay,\9regon


Re: Docket No. DEA 3773 Nickel 
Red Flats, et al. association claims 
Curry County, Oregon 


Gentlemsn: 


Your application for aid for an exploration project and 
other data available to us in Washington relating to the above 
noted property have beecarefu11y reviewed. 


Projects approved'\by the Defense Minerals Exploration 
Administration must, in its '> dgment, show definite promise of 
yielding materials of acceptable grade in quantities that will 
significantly improve the iainer), supply position for the National 
Defense Program. 


Careful study of the local nieralization and comparison 
with related types of mineral depositi, suggest that the laterite 
reserves are too small and scattered to eiçpurage Government explo-
ration of the subject deposit. There seemso be a somswhat larger 
tonnage of serpentine slightly enriched with .ckel, but the over-
burden on this bedrock deposit although includig nickeliferous 
laterite in part, also consists of barren lateri1 or relatively 
barren rock. Our estimates of grade indicate thatthe enriôhed 
serpentine rock will average below the minimum grad\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 assistaflce is denied. 


At soms future date, substantial improvements in netallurgical 
processes may make it practicable and not merely 11technica].ir feasible It 


to recover a low-carbon ferronickel product from the materia1discussed 
above, or economic conditions may change enough 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 yáu con-. 
suit a registered professional mining engineer for assistance in pre.. 
paring any such revised application.


Sincerely yours, 


Administrator


1400
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UNITED STATES



DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION


1oo 


WASHINGTON 25, D. C.


4, 


4 


Assoated Red Flats IIining Group 
r. William E. Walsh 


Box 
39\\ 


Coos Bay, Qregon
Re: Docket No, DJEA 3773 - Nickel 


Red flats, et	 association claims 
Curry County,/Oregon 


Gentlemen: 


- Your applicion for aid for i exploration project and 
other data available tos in Washingn re]..ating to the above 
noted property have been 'carefu].ly rriewed. 


Projects approved theAefense MI.nerals Exploration 
Administration must, in its ji4eent, show definite promise of 
yielding materials of acceptabl/grade in quantities that will 
significantly improve the mi xálupply position for the National 
Defense Program.	 / 


Careful study of afil our infnation, although noting 
the occurrence of low grade/nickel minelization on your property, 
indicates to us that the p^obability of dclosing minable ore 
reserves by your proposed 14rogram is not st4ficiently promising to 
justify Govermrnt parti1pation, We regreto advise you, there.. 
fore, that your applicaton for exploration as@stance is denied. 


We wish to tank you for your interest the Defense 
Minerals Exploration .,thninistration program and fo bringing your 
property to our attention.


Sincerely yours,, 


Administrator
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• GEOLOGICAL SURVEY 


WASHINGTON 25, .D. C.
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4r. Georg O Se1frdge, 'Chairman	 S 


Oprting Comidttee, DiA 	 S 


Dep.rezit'of the Interior	 S 	 . 	 S 


Wash ixigt on 2S, D C	 .5 	


5 


Re: Docket No. DM-3773 (nickel) 
Associated R34 Flats Mining Group 


S 	 Jted Flats,et a], association iinw 
S 	 ' 	 S 	 S 	 Currj. County, Oregon 


Dear Mr. Selfridge;	 S 	 S 


•	 We arc enclosing a rport by Verne C. Fryklurzd, Gooloiea]. 


	


S	 Survey, and J. R. Uiiains, 3ureai of Nines, on the proposaL to 


	


•	 explore the Red Flats nickel deposit in Curry County, Oregon. 1Lso 
en lo ci	 two sthreo-pair photographs of the pro5perty; thae with 
tt'e ac o'pañjing overiay may be ' of ut erest. 


The coc1ujo is that the possibility is very remote. 
ftndin sufficient late.ritic ore to aiuertize the plant that wi1d b 


•	 required to treat :.t. Very lit cl geologic work br nro'specting'. has been 


	


•	 done by the applicant. In our opinion, It would be up to the applicant 
•	 through further g?ologic studçy, topographic mapping, and te5t pitting 


to present evidnco that the possibilities of finding ufficient	 S 


lateritic ore to amortize the plant before the Government ceuld con-
'idei' participating in the exploratton. In any event, laterite contain-


this percentage of nickel, a deterrqined by a Bureau of Mines 
project, cannot b used a a coiimerctai pre rith present tocnnology.	 • 


S 	 'We therefore reconmend thatthe project be denied, • 	 -• 


S 	 ' S	
Br Field Tazti, Region I, 'iDistrict	 ••	 • S 


A


	


	 eissenb6rn, xsc. ffcei 
(Li S Geological Survey) 


S 	
S 	 "WIng G..Agnew, iembor 



(U. S. Burax ol' Mines) 
&c1osures(1)	 •	 .• 


S 	 S 	 • 	 S 	 • 	 - S 


	


S 	 1Dirbributton:	 -	 S 	 . 	 S 


D!EA(Orig.&)	 • 	 S 	


. 	 S 	 • 	 ' 	 S 	 • 


USBM(2.)	 S 	 •• •' 	


• 	


5. 	


5 S 


S	


FrykLund	 •.	 S 	 ••	
5 	


5 	


5 	 • 	 S
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UITEO STATES 
DEPAMENT OF THE INTERIOI



DEFENSE MINERALS EXFLORA.TION ADMINISTRATION 
So0 17 Hod Street 
Spokane 1 Wahirgon


Jwi1 19 


ILIi*J1i 


To	 DMEA Field Teain Region I Notheet Dietriot 


Fon8	 Verne C	 rk1un J10 c Geologit Geo1ogi©l Ser 
ad J0 L MoWi1liam Miirtg Engieer, Be&u of Mine 


&thjeot8 Dcket No0 D	 3773 (dokel) D	 nation of Aeooiated 
ed flate i©kel depoeit, Aeeooiated Red Flats Mining 


iy Oontr Oeg on0 


INTRODUOTION 


We viited th pxooper the afte°noon of Mr l0 l9%, d 
&L1 dy Mr 11 l9S	 We were a000mpariied br H0 F0	 de1r nd 
Jo A0 Weleh, to of the pinoipl properbr	 Mr0 Hedderlr i3 


eiident of Gold Beaoh nd M Waleh of Oooe ar0 0egon0 


The depoeit at Red Plate le niokelifexoue lateite that 
Iiae formed at an exoio eurfaoe eome 800 to l000 fee belo 
the Klauiath peneplain br the eathering of eerpeinied peridotite0 
The Bureau of Miree hae ep1ored the largeet area of laterite br 
1 churn drill hclee the erea ie believed. to contain about 603OCO 


dry tone of laterite that hee a grade of 1OJU& percent nickl0 


Benohee and shouldere at even. lover eltitudee may have 
eoxne laterite0 Ae a very rough eetimate there may be 1, COO 030 
tone of laterite in the entire property with a grade probably not 
ech in ©eee of 1O percent nickel0 There ie no knon geologic 
uetifi©atiom for inoreaeing our eetimate0 


On the baeie of Bureau of Minee driUing it te believed 
that there are 23OO) 000 dry tone of ei©hed erpentine rook having 
a grade of about 119 percent nickel0 


Except for the area ep1ored by the øureau of Ninee there 
hae been no eyetematic proepeoting of. the propery0 There era no 
topographic or geologic mapa of the propery9 or of eurrounoing araae







S. 
If an exploration ontáct were pproved it wo1d 


to inolude prelixainr giologio and topographio mappirg a swell as 
soil sszpling and test pitting before any oomprehansive exploration 
by thilling oculd be planned or stared 0 Additional drilling in this 
area drilled by the Bureau of Nines probably would ohange tonnage 
and gr	 figures only slightly0 


Metaliurgioal tests on Red Flats laterite oontaining O 6 
peroent niokel indloates that this niokel oontent is not of ore 


CONLUSI ONS 


(1) The known reserve tonnage of laterite is smafl 0 600D000 
tons of ll peroent niokel0 


() There does not seem to be nuth ohano of wen doubling 
this tonnage by ftwher exploration in the area0 


(3) Met Uurgloal data indloates that a grade of about 
lj pereent niokel would be needed before this oould be ooneidered re 


(i) The Riddle plant is too remot for eoonomioal tan 
poration of ore from Red Flats and is designed mainly to treat a 
niokel silioat (garnierite) ore0 It would therefore be ne©essary 
to eoatruot a traatmest plant near the property say at rold eaoh0 
Large reserves would be required to amortise this plant0 


REOMMENDATION5 


Metallurgi©al researoh may permit the use of lateriteof 
this ,nieksl grade to be used as an ore some tins in the future0 
However available geologie information suggests that the latsrite 
reserves are too small and eoattered to enoourage crsrnmsnt. 
exploration of tb dsposit, and for this reason alone the applieation 
should be deniad0 


If the appJLioant is le to demonstrate the geologie 
possibility of oonsiderably larger tonnagee of latsrits0 the appli©ast 
hould. be enoouraged to reapply for an exploration projeet 0 Any ne 


applioation however should be a000inpanied by adequate gsologio data0 


We would say that there should be at least the posibility 
of finding OOO 000 to lO 000 000 tons of laterits before exeneive 
exploration is warranted0
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PUBLICATIONS T}T DESCRIBE THE AREP 


Thie quadangle, Gold Beaoh (?) le the only on in out 
eet Cegon ith no geology or topography 0 There ares, 


eeverel pubiloatiorie that deeoribe the Red Flate area, or are of. 
general 'alue 


(1) L Jo Huueen J0 L eWiUiame a	 L Bannings 
eUidnary inveetigation of the Red Flat ni©l depoeit0 


CountyD Oregons U0. S, Bureau of Ninee R0 I 5O72 Septerrber l9L 
Thie ehold be referred to for a general deeoription of the area 
a yell ae the metallurgical work done on the ore0 


() F0 W0 Libbey W0 B 0 LoryD and L S aeon, Niokelc 
bearing laterite g, Red Flats Curry Cowy Oregon The OeBinD 
v 9 no. 3 l9I7 Thie appeare to be an aceUent geologic decrip 
tion of the depoeit0 


(3) Hollie Doles F0 W0 LibbeyD and R S Maeon Nickelco 
bearing laterite areae of eouthweetern Oregon8 The .OreBinD v 
no0 5,, l9L80 Thie deecribes eample from Red flate0 


(1.) W 0 T0 Pecora and S W0 Hobbs Nickel deposit near 
Riddles Douglas County, Oregom U0 S Geol0 Survey BuUO 93lcoI 
l92 The bulletin describes a eoniethat similar nickel deposit0 


() F0 W0 Caters, JrOD and F 0 G0 Wells Geology and mineral 
resources of the Gasquet quadrangle CaliforniacoOregon U0 & 


Suey Bull 0 99=C,	 3 The general geolcgy particularly the 
geophology of this quadrangle is similar to that of the Red Flats 
area0


(6) W0 B0 4oMillan and H. W0 Davis NickelcCobelt resources 
of Cuban U0 S> Bureau of ines R0 I SO99, Feb0 l9	 Dcribes the

metallury and .geogy of the Cuban nickeliferous laterites0 


LOCATION AND ACOESSIBILIT! 


The property inolude all of secs0 l8 19D and 3O TcY of 
55050	 and 3 and the E EW of sec 31D all in T0 37 S.f, 
L 13 L	 SN NENE N* Nof èà04 S	 all 
of T 0 37 S R0 lI W WON Curry Coünty regon0 According to ths 
application this totals 08Q acres, 


The p°operty may be roaOhed from II, 5, Higay 101 by 
dirt roads that start at the Pistol River (16 miles) or from Hunter 
Creek (1 mile)0 The Hunters Creek road as closed by slides hen 


were there D and it as necessary to make a 3Omile trip from 

Gold Beach to reach the property 0 The dirt roads are one lane and
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intined by 1oging oompaniee So oove the eea i the 1ite 


Raifal1 le heavy, and te irea iiot oovred by Douglai fi foreet 
ard heavy brueh te covered by emLl codgrotth pine and heavy 
hrueh0


DEORIFTION OF POPIFY 


Ac@ording to the application, nape of the property rnere 
ubxitted vith the earlier applicationo We preeume there were 


pencil eketch mape but we have not een ©opiee 0 No coptee were 
availab'e during our vieit0 A map of ama1l portion of the property 
in in Bureau of Minee R 0 I O72 There are 21 churn drill holee 
and five or eix ehe3,low trenchee on the property a IOofoot ehaft 
now caved, Ia in the Bureau erea there are a nuiber of auger bcLea 
aanpled only for mercury and gcd0 The applicanta have made acme 
xitinor effort to concentrate gold and mercury on the property and 
there in eoxne milling equipment0 There are three habitable cabina 
on the property ae well an aevera]. other buildinge0	 cept for th 
area explored by the Bureau thin property muet be considered an merely 
a


Since cu visit we obtained enlarged etereopa4Lr phot©raphe 
of the area0 Thane photographs and an overlay accompany one copy of 
thin mencandum0 A print of the overlay accompaniea each other copy 
of this memorandun0


[f4.It4 


Tho nicks]. deposita of the wc1d can be clasaified aa 


(1) Sulfide vein dspoaits0 


(2) Nicke1eilicate deposits0 


(3) Nickeliferous laterite deposits0 


(1) Nickeliferous serpentine rock deposits0 


The New Galedonia and Riddles Oregon deposits are 
of nick®lceilicate deposits0 The principal ni©kelcbesring mineral 
in both deposits is garnierite a vdrous nickalsilicate of indofinite 
composition0 The Nicero and Red Lats deposits are ample of 
nickeliferous laterite deposite the micke1cbeering minerel D or min' 


has never been idenctified but it is not garnierite0 Some 
of the Riddle ore is of this type0 Nickelifex'ous serpentine rock 
is present at all the locelitiee mentioned0 At Nicaro it is mined 
with the laterite in the ratio of two parts laterite to one part 
serpeine0
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omtion of th nike1 1licattyp dpoit ( 
ledoia D Riddle) and th niokeliferoue I onore type depoit 


(1\1ioao	 d Flat) depended upon to geologio p noiina ocnon to 

llo


(1) The peeenoe of ultrabaslo tueivee euoh ae. pidotite 
or àne of the p cenite that contain nickel (and. cobalt) in either 
GIivin or a	 The ultrab aeic rock mar he been itored 
to	 nti	 ,	 Ge- ) 


() The ultrabaio rook must have been eiitabl xpoeed 
to chenical %eathering in euch a icnanner ae to reduce the renovel of 
fieathering producte to a nInimun A peneplain eurface formed in a 
arn hud cliate oexne to be the beet place for these nick 


depoelte to forn0 Riddle appeare to be the only 100%n ample in 
thie area 0 It ie on a remnant of the aeath peneplain (Late 1i©oene 
in age)0. Weathering on etra 	 or other roeion eurfacee may elo

produce nickeliferae eoi1e ae ie the ©aee at Red Flate, but t-ather 


on euch eurfacee can never be deep 0 Th weathering producte are

readily removed and for that in*tter the eurfacee themeelvee deetroyed0 


According to Libby (Po l) D Rcd Flate is not a large 
nearly flat areas, as iight be assumed from its name0 Howsver as 
compared to most of the surrounding area s which is rugged. and etcep 
it is relatively flat and undiesected with relief of two hundred 
or three hundred feet0 00 ,ed Lat is well b&c the eut ridgee 


arc	 of the flanath peneplath at an elaration,of 
hcit 35cO° 


The top of the Red. Flate ridge d according to the Bureau 
of ?iines repor is about 250O feet 1, considerably below the flamath 
surface 0 There are also slightly lc%er benches and shoulders below the 
ridge top representing periods of still stand younger than the Red 
Flats ridge0 


Weathering in the Red Flats area drilled. by the Bureau has 
produced 0 to 20 feet of laterite with an average probably less than 
5 feet0 Benches lower In elevation than the drilled area have local 
pockets of deep 50111, but they ae largely ocvered with very abundant 
float aMa, in some cases the . underlying rock actually crops cut 0 1l 
of the soil seen is residual0 


To wnarie these geomorphic aspects Red Flats is. not on 
the Lamath peneplain bt on iach younger sarfaces Soil or laterite 
thicknesses are not gret 1, although ther	 not evorrhere definitely 
known0


j
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The undrlyig rck at Red Flate hae been deecribad ae peri 
dc'tite c	 rpentinied periddotite0 Much or moet, of the rook 
epoeed hae been altered to a serpantinerich rcok and nch of thie 
rook ae pyrcene rich 


The olivine and pyrcene of the original intruelve contained 
minor aounte of nickel and cobalt alteration of theee minerale to 
eerpentine retained the nickel and cobalt in the eerpentinecrioh rook0 
Acding to Bureau aesayes, thie rock probably containe O3 to 0 
percent combined nickel and cobalt (in all cases the Co content is 
be1iwed to ba very much less than i content)0 


Chemical weathering of the serp'entner1ch rook has produced 
a red soil that is somewhat enriched in nickel and cobalt0 The 
nickelbearing mineral in the red soil is not known but it is not 
gernierite 0 Thus the metallurgy of these deposits should be similar 
to 1ioaro ore but not to Riddle ore 0 The nickel grade of this material 
averages abct ll' percent0 


Bureau of Mines drilling has shcn that there is an enriched 
sons in. the serpentine àok along the crest of the Red Flats ridge0. 
This sons averages about 10 feet in thio1oess and is underlain by 
barren serpentine rook assaying much loter in nickel 0 According to 
drill lcgs the grade of enriched serpentine is similar to the red 
soil (R010 5072 o. 16l9) One or two float spacimene of serpentine 
rook with surface films o what appeared to be garnierite were visible 
and possibly the enriched sons in the serpentine rook may have formed 
by a concentration of nickel as garnierite by groundwater. 


RESERVE DATA 


On the basis of the Bureau of Mines drilling it is believed 
that there are about 60OoOO dry tons of laterite assaying 1e11. percent 
combined nickel and cobalt in the indicatedinferred category 0 Drillc' 
ing was done on SOOtfocct centers0 


There are about 300D°0° dry tons of enriched serpentine 
rook in the area drilled by the Bureau of Mine that contained about 
1l9 percent combined nickel and cobalt0 This tonnage is also in the 
indioatedinferred category0 Such material mised with laterite is 
used at 1icaro though nickel recovery from serpentine is somewhat 
less than from laterits0 


Additional reseree of red soils or laterits. are on lower 
benches and shoulders 0 The depth of weathering howsver shald be 
less than on the upper surface already drilled0 It is judged that the 
total area of such benches (without mapa this depends on a visual 
inspection) wc1d be less by perhaps onefourth or onethird than the 
area already dLrille&. (See photograph and overlay0)
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It would eeem then that further exploration night not be able 
to double the preeent laterite reeerve figure 0 In other worde a 
haty reconnaieeance would indioate the poesibiity of about a total 
of i 3 OOOOOO tone of laterite in the area0 


The mere, particularly Mr John Waleh, re ceaii the 
property ie a potential producer of nerury and gold 0 Thie le in epite 
of the fact that no gold wae detected b the Bureau of Minee in drill 
hole eaplee and that the Oregon Bureau of Minee and Geology and the 
U0 S0 Bureau of Minee have aseayed Red Flate amplee for merour with 
eeeantilly negative raeulte 


EXPLORATION OF THE PROPER!! 


We were unable to find out ha the applice propoece to 
plore the property0 The cipany wante to explore by bulloer 


ranchigand auger holee at 1eat five different benohe and we thinks 
t9A	 4LJQ 7	 UXU0 £ AU'o 
juet proepectore and were quite amenabl&° to euggoetione frox th 


following are what we coneider to be the neoeeeary etep in 
evaluating thie property0 


(1) Prepare a topographic and geologic map of the high 
tione of thie property thich are underlain by periodite 0 Thin would be 
poeeible, athg a competent planetable man, in 3 to L weeIe0 'Lap 
ecale ehould be OO feet to the inch 0 soil eamplee ehould be coUected 
during xnapping and haMehovel teet pita dug to eee if ecu Ia more 
than about 2 feet deep0 


(2) If aoil amplea and preliminary pita warranted benche 
could be drilled by jeepcmounted auger along longitudinal and croaa 
aectiona at fairly wide intervala 0 Drilling on a cloae grid would 
aeexn to be development and not warranted 0 The extent and coat a of thin 
drilling could be eatimated only after further geologic information in 


(3) If eo deaired there could be redrilling of the area 
explored by the. Bureau D but we doubt that thin would greatly change 
the preaent eetlsate of grade and tonnage and there would be little 
er no juatification for Governent participation0. 


The applicante have apparently made no oovrted attempt 
to proepeot the property© Geologint from a. number of aómpaniec have 
visited the property thue enacuraging the applicant0 U read a 1etter 
dated in April l9% from Ccge W0 Ruat of Bear Ctrek 4ining Company,, 
requcating olai. mapacfer the eeco tmecab that an option could be 


7
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prepared0 Thi of cowee reat1y eneouragee the applioant D but it 
hae ot eneouraged the oompany sufficient1r to sip1o ,r a oonsulting 
geologist or otherwise s"stematioa11y prospeot the proerty0 


MALLURGICAL PROBL3 


Tto metallurgical prooesses have been developed to treat 
nickeliferous iron ores The reducing roaet=emonia leach process le 
used to treat the Cuban latent serpentine ore and zold pobabl7 be 
tecicallr eatisfactori for the Red Flats ore 0 ' The pripsi. abek 
both. here and in Cuba is the deleterious effect of soseive serpentine 
At arc 'a ratio no greater than one part serpentine to to parts 
laterite provides optim nickel rcovery larger emounts of serpentine 
cause.. operational difficulties This is the onlr process that has 
been suoceesfully operated on a production basis to recover nickel Zrc 
latenites0


The Bureau of inee conducted metallurgical tests on the 
ed Flats ore to determine whether the selective reduction process 


develosd for Riddle and Cia lw ores would be applicable t© the 
Flats ore0


The tests are described in detail in ROL 072 (po 8l tb5 
con©ling paragraph of 'hich reads The results of the test indicate 
that it is technically feasible to recover a 1cicarbon ferroniokel 
preduct from the ed Flats nickel ore 0 For a commercial operation a 
grade of ore considerably higher in nickel than the senpie tested is 
indicated05 


The test sample was a mixbure of latenite and serpentine 
in the apprcimate ratio of .9 to l The niokel'àontent averaged abt 
006 pereent or about 003 peãex* lower than the average grade of the 
deposit0 Iron content 0 because of the high lateriteserpentine ratio0 
was fairly highs about 29 percent0 Serpentine will normally run less 
than 10 to 1 percent iron0 


In order to determine what grade of ore might be considered 
oomnerciel 0 Lloyd M Banning 0 chief0 Branch of Pometallurgy$)and 
director of the Red Flats research 0 was asked for an opinion0 is.. 
reply states ii It is my opinion that a grade of ce containing less 
than l5 percent nickel is not a commercial ore at the present, time., if 
oaly the nickel is to be recovered from the ore in the ferronickal 
pnoduct, containing 25 percent or more nickel 0 ovever if the ore 
contains appreciable amounts of iron 0 recent tests at Albas pave indic:, 
atad that lo nickel0 about I percent alloy0 can be recovered from 


the ore ich would have value for its iron end nickel content0 These 
tests were 'ith' on Ole .um ore0. Apparently, part of the Red Flats. 
nickel ore elso conaine appreciable percentages of irons It my be 
feaoibJLe to preduce nickeliron alloy containing 6 to 8 percent nickel
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ad ieee than 1 percent chroniiu which t' 'ou1d be valuable in the prcdc 
tion of 10 nickel alloy in either the open hearth funaco or the 
electric eteel 1dng furnaces The miniri• nickel content of an ore 
for producing euch an alloy ehould be not ieee than one percent nickel 
and probably not lees than 2S percent frond The value of euch an 
alloy would be 77 cents per pcwid of contained nickel plu 3OO pr 
ton for the


The Fed flats ore cannot naet epeofficatione fc the 10 
nickel a11oy because of the low iron content of the serpenina0 The 
laterite would be accepabie but is relatively scarce in terms of the 
tonnage needed to enortis even a small electric frnace 


olosure(2 photographe. and overlay w/l copy) 
(orlay only with the other copies) 


Distribution 
DME&) 


ccket


9











S	 S 


APR22 1955 


*. A. £.	 *is	 sscI	 f1imw 
— P$4M 
s.	 sv as 
—'


T* — I	 ust	 Wm4 
sw.. 
—


.t	 . as*	 yj • 


__	 .. 
c*ruS1rwp-up-uIir 


P. 1SSMt 
S*w ** *	 W % INMW4


.. ItIM *	 *u'U* at ta jasay U	 .• 


T	 a1j	 1is	 JsØ d *	 * 
t, *Kt$as	 s	 3*.*	 a*r	 t E. DJEA 
3*.	 r Zipt*ip 4sSM	 *, 


' jmr tt1ms ss	 sa 


2.	 m,	 t	 S	 J A.	 4II t* 
*, bII11	 I.	 3*. 


7i3. 
O.r. Ct.


. L*ttSV *W	 $ )IPS%,	 S 4. A.	 Jk 
*.	 a. AIPU	 1I, 


L :W. Dia,t 3. .	 d	 Mb	 . :. •	 . H. *ii*g**jw , .	 .	 t.	 ft	 • • 
•	 IMSM. 


J *• lkMul**,	 * J. 1. $rnI	 * 


'S **	 ui*	 d.d iijslZ	 I. I. 
INIm* a.


George C1 SeIfrdg 


3, H. Hedges	
Thor H	 ii1sgaar















r—	 •	 .	 ,	 ..	 .	 :	 :,	 . •	 .	 . .	 '	 . 


,	 DflA3773 
w	 (o ciated ?.ed flats laning 


1090 Ingersoll 4ve.


	


	 J. i.,. TALS 1i	 Qompny)

Coos Bay, Oregon 


March 7, 19S 


Ni'. tJii].:Larn E 4 Waith 
American Bank Building 
Coos say, Oregon 


Dear Bill


In conne ction witb ow' w application for a governrnert 1a w th 
which to contmue ezploration 1 or1c on our Red Flats rickel deposit, I should 
like to stress the ct that since the Bureau of Iine have a1redy uorked 
out a satisfactory nthod for recorerng nickel from our ore, there are no 
longer ?fl nietaUxrgical problems involvec. Study of the Eureeu's 1eport 
Flo. S072, a cop,r f which I am enclosing, will confirm this statement. 


Our ppIiction is being made strictly in accorth'nce ith the 
provisions of the Defense Ilinerals ixp1oraton I' ct. 'e are see1an aid 
onJy to provQ that :e do have millions of tons of conimerci1 grade nickel ore. 
Once this is done there will be little	 in arrngng for the 
propoz development of the property. The proposed and, s I uxicerstand, 
approved harbor improvpxrient at Gold Beach wou1d solve all transportation 
prob1ms, not on.iy for Red Flats nickel ore, but for s. number of other 
ftLghly commercial ores in Curry County. 


Pegardin the above 'nentoned report, I should liI to point out 
that the 5 ton sanplo used in the smelting test was loose, surf aco iiatorial 
taken from the vicinity of Drll Holes No. l, 16 and 23, and was o2' con-
siderably lower gradc than the ore encountered to certain depths in two of 
the drill holes named. To be exp).icit, samp1c taken to a depth of 10 feet 
in Drill HoJe No. l averaged l.I9' nickel, fon Drill Hole No. 23 to a 
depth of 200 feet l.63 nekl. 


hle it is true that a number oi drill hoIes failed to revoal 
conmiercial grde oe it is worth while to note that seve,a1 were drillpd 
too close to the contict vi.,th more or 1es bren formations, others on 
outcrops of 1ori,'el serpntne. This is not stated a a criticrn of 
the Bureau's work. It was merely the result of £ol1oirg a ;lan which 
roq14ed drilb.ng at exact 00 Loot inteira1, with ltt1e Or no advae 
recorna1sance. However tha assay results fror these holo, pli.s the in-
1usion of asa esu1 from the aaz'ginal doth of otIrs, are reflected 


in the overall results fron tho .rea exploec1. It is our contention whit 
bed certain rc formations been. bypassed, an drill holes delirnted to the 
propet depth, a mach higher grdc of ore uouJ hate ocen ndicated. 


Only a frotion of the ore body has been explored. Should our 
pplion b avorrI, it is our intention t accurately delimit the 


ni1'elrich areas by prelLnlnary atige drill2j.g, and to cofiinc all x-
ploratio to ai areas.


Von truly yours, 


// j, • walsh
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/	 / Aw*octst.d .4 PIst 1ning Group 
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1.4 flsts at *1. sssoeiation olatio 
Cuz'vy arnty , Csgn 


Oentiaien i
Y*ur *ppiic*ttn tsr' aid tar s e'.*tisa pr.jeet 


and other data a*U*bl. t* us 1* ssI*iJt.fl r1*tig to the 
abov.fl*t*4	 bS4	 :fil7 .NViO4 


?*jeo$* *ppro4 by the Detsna. linersie Ezpiora. 
tion Ad*nlstrati.n vuat, in its Judgment, atev dstl*it. 
proeitse ef yi,iding astertals St sos.ptable gra4* in quantities 
that; viii at ttisst1y iapr*ce th a*er*1 supply p$IUan 


the 1.t1**1 1.taI**e Prrea. 
1.sed upon a r..zidaatoe Sf i.ur preperty. ad 


reviow of all st the available 4*ts r*lati %b.r.ts, the 
prbitbtUty f dtaaieing winable or. reserve' by yetr proposed 
expler*tian proset ,s not appear avtfisisvatly pr2aig $5 
3ustU Givernaent partitipstion. ed.r' t* eira*taaes, 
I regrit ta Mviss yea that the prevtvs dental of ye'ir requat 
for P .l.Ia*i.ii tI5iM*05 ii Uftt& 


Yøir interest S.n tb. t,nee ai*raia Exlarst ton Adatnt.tretM* p.*p1 is ain.rey preatate4. I vieS t thnk yr.0 far giving us the epp*t*i4t of ces.t3.ring y•r 
proposal.


linsareli 7OiZ1g 


C 0 Mittefld0 


cc: Doekett/	 AdiaiItfttOr 
Code koo 
Adm.Readj'ile 
Cper. Comm, 


•	 T, KiiIg •d, U.SG 
H W, Davis USBM 
''T R.eg, I-Spokane 
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UNITED STATES



DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 



WASHINGTON 25, D. C. 


Juiy 7, 1955 


N0RANDUN 


To:	 Administrator, DA 


From:	 Iron and Ferro...Alloys Division, DA 


Subject:	 Denial of application for exploration assistance by this 
Division in the amount of Li.9,7SO.O0 
Docket No. DJEA 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. Win. E. 
Walsh, Box 359, Coos Bay, Oregon, requested exploration assistance to 
the amount of $I9,75O.00 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. 


3. This same property is covered by an application for exploration 
assistance dated Nay 29, 1953, (Docket No. DNEA 3052). This application 
was denied on June 18, 1953. 


l.j.. A nickeliferous ].aterite rests on a weathered bed of ultrabasic 
rock. 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. 


S. The property was originally located as a gold-'mercury prospect 
about 1932, In June l9l6 the property was examined by the Bureau of 
ILtnes and 25 samples were taken. These samples showed only traces of 
gold and mercury, and from 0.12 to 135 percent nickel. In 1952 the 
Bureau of Nines 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 nickel and up to 
1,000,000 tons of ].aterite averaging 1.1 percent nickel. Additional
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dril lii ng in the area drilled by the Bureau of Nines would 
probably change tonnage and grade figures only slightly. 


6. Small scale batch metallurgical tests by the Bureau of Nines 
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 uneconoxnicaJ. because of the high cost of 


k , 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 costly plant that would 
be needed. In any event, laterite containing this percentage 
of nickel, as determined by a Bureau of I'Ltnes project, cannot 
be used as a commercial ore with present technology. 


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


W. S. Martin, Chief 
Iron and Ferro-.Alloys Division















•	 UNITED STATES 


DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SURVEY 
WASHINGTON 25, D.C.


IN REPLY REFER TO: 


LI 


opY e;&D 
400 


Memorandum


July 5, 1955 


Re: DMEA 3773 )-6? 
Associated Red Flats 


Mining Group 
Red Flats Group 
Curry Co., Oregon 


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 possibilities of the Red Flats deposit. Based on such 


estimates the conclusions are justified and the recommendation correct. 


I concur with the recommendation of denial. 


N. E. Nelson
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UNITED STATES

DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 	 S 


5PCCX 
So. 157 Howard Street	 S 


Spokane L, Washington	
S 


June 22, 1955 


Mr. George C. Selfridge, Chairman' 
Operating Committee, DMEk 
Department of the Interior 
Washington 25, D. C.


Re: Docket No. DNE1-3773 (nickel) 
Associated Red Flats Mining Group 
Red Flats, et al. association claims 
Curry County, Oregon 


Dear Mr. Seifridge: 


We are enclosing a report by Verne C. Frykiund, Geological 
Survey, and J. R. WiUiamsJ Bureau of Mines, on the proposal to 
explore the Red Flats nickel deposit in Curry County, Oregon. ilso 
enclosed are two stereo-pair photographs of the property; these with 
the accompanying overlay may be of iiiterest. 


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-
ider participating in the exploration. In any event,. laterite contain-
ing this percentage of nickel, as determined by a Bureau of Miñés 
project,Thannot be used as a commercial ore with present technology. 


We therefore recommend that the project be denied, 


By Field Team, Region I, NW District 


Reviewed by 
DMEA OPERALTING COMMITTEE 



(date) 


Enclosures(t) 
Distribution: 


DNEA(Orig. &Z) 
USBM(2) 
Erykiund


A., E. Weissenborn, Exec. /ffi,4r 

(U. S. Geological Sury€y) V 


(U. S. Bureau of Nines) 


P.S. The two stereo-pair photographs and one copy of the 
overlay are being sent under separate cover.
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UNITED STATES 
DEPAMENT OF THE INTERIOR 



DEFENSE MINERALS 	 ORAION ADNISTRATION 
1S7 Howrd Street 


Spokane Wa ig on


JUN219551' : 


Jfl l 1955 


MEMOEANDUM 


To	 DME Field Teaxn Region I 1ortheet Dietiot 


FroI8	 Verne 00 7und Jr0 Geologiet Geologioal &rey 
and J0 L MoWilliarn	 ining Engixeer Bureau of Ninee 


Subjeot8 Dooket No0 DI& 3773 (niokel) D 	 ination of Aeooiated 
Rd nate niokel depoeit Aeociated Red Flate Mining Gr©ip 
Curry County Oregon0 


INTRODUCTION 


We vietted the property the afternoon of Mey 10 1955,, a 
11 day May 11 1955 We mere a000mpanied by H0 F0 Heer1y and 


A Weleh,, to of the prinoipa]. property otnere Mr0 Hedderly i& 
a reeident of Ciold Beaoh,, and Mr0 Waleh of Oooe Bay,, Oregon 


The depoeit at Red FiLate ie niokifoue lat ite that 
hae fcmed at an eroelon eurface,, eome 800 to l,,000 feet be1ot 
the Kiamath peneplain,, by the eathering of eerpantinied peridotite0 
The Bureau of Minee bee ep1ored the lurgeet area of laterite by 


L hurn drill hc].ee the erea ie believed to oontain about 600,, COO 
dry tone of laterite that hae a grade of 1O1 percent nickl0 


Benchee and ehouldere at even louer alt itudee may have 
eoine laterite0 Ae a very rough eetimate there may be 1,,000,,000 
tone of laterite in the entire property with a grade probably not 


ich in exceee of 100 percent nickel0 There ie no 1mo'rn ge&ogic 
juetification for increaeing our eetimate0 


On the beets of Bureau of Mines drilling it is believed 
that there are 2,,3OO,OOO dry tone of enriched serpentine rook having 
a grade of about 119 percent niok&L0 


cept for the area ep1o;red by the. bureau of Mines there 
has been no systematic prospecting of the propery0 There are no 
topographic or geologic maps of the property, or of eurrounding areae0 


Reviewed by 


DMEA OPERLTflJG COMMXTT 


(date)







.	 . 


If an exploration .00ntract were pproved it ould hay® 
to inolude preli inay geologio ath topoaphio mappings 	 5ell ae 
aoil iipling and teet pitting before any o mprehaneive exploration 
by drilling oauld be planned or stared Additional drilling in the 
area drilled by the Bureau of Nines probably would change tonnage 
and grade figures only slightly0 


Net llu ioal tests on Red Flats laterite containing O8 
peroent nickel indicates that this nickel content is tot of ore grade0 


CONUSI ONS 


(1) The known ressr%e tonnage of laterite 	 small 6CO,CCO 
tome of 1	 percent mick10 


() There does not seem to be MaOh chance of esn doubling 
this tonnage by furhsr exploration in the érea0 


(3) Metallurgical data indicates that a grade of abcit 
1 percent nickel would be needed before this oould be considered cr 


(i&) The Riddle plant is too remote f or economical tran 
poration of ore from Red ats and is designed mainly to treat a 
nIckel eilicat (garnierite) ore0 It would therefore be necessary 
to construct a treatment plant near the property say at Gold 1sach0 
Large reserves would be required to amortis this plant0 


RECOMMENDATIONS 


Metallurgical research may permit the use of laterite of 
this nickel grade to be ued as an ore some time in the future0 
Hcrever available geologic information suggests that the laterite 
reserves are too sna1l and s©attersd D to en©ourage Germment. 
exploration of the dsposit e for this reason a1ome the application 
chc1d be denie10 


If the applicant is this to demonstrate the geologic 
possibility of considerably larger tonmagas of laterite 0 the applicant 
should be encouraged to reapply for an exploration project0 Any new 
application0 however 0 should be accompanied br adequate geologic data0 


We would say that there should be at least the posibility 
of finding SO000 COO to 1O 9 OCO9 COtons of 1aterit before exensivs 
exploration is warranted0
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PUBLICATIONS THAT DESCRIBE THE AREA 


Thie quacrang1e Gold Beaoh (?) le the only one in eouth 
weet Oregon with no geology or topography0 There are s, hoever 


era]. publicatione that dee©ribe the Red late eea or are c 
general value 


(1) L J0 Hwhaueen J0 L oWilliaxne 0 an	 L Bania 
elininry invetigation or the Red at nio1l depoeit D Curry 


County, Oregons U0 S0 Bureau of Ninee R0 L O72 Septener l9)i 
Thie ehould be referred to fc a general deecription of the area 
ae well ae the rnotallurgioal work dbne on the ore0 


()	 W0 Libbey W0 D 0 Lary, d R0 S Maon NikelcD

bearing laterite, Red Flats Curry County, Oregon The OreBin 


no0 3, l9L70 Thie appeere to be an ai©eUent geologi© derip 
tion of the depoeit0 


(3) Hollie Dole D F W0 Libbey and R0 S Maeon0 Niokel 
bearing laterite ereae of eouthweetern Oregon8 The .OreBin D 	 1O 
no0	 l9I.8 Thie deeoribee eanple frcii Red Flate0 


(Lti.) W 0 T Peoora and S W0 Hobbe Niokel depoelt near 
iddle0 Douglae County Oregon U 0 S Geol0 Survey Bu11O 93lXD 


l912 The bulletin deeorib©e a eomethat eiinilar niokel depoeit0 


() F W0 Cater D JrOD and F 0 G Well Geology and mineral 
reeciroee of the Gasquet quadrangle CaliforniaOregon U 0 & GaoL 
Sur'ey Bull 0 99Sc C D l93 The general geology9 partioularly tha 
geonorphology9 of thie quadrangle ie eiilar to that of the Red 
area0


(6) W 0 D0 MoMillan and H 0 W0 Davie, NickelCobe1t reeooe 
of Cub U0 S> Bureau of Minee R0 X 5099 9 eb0 1955O Deaoriba the 
metafluiry and geology of the Cuban nickeliferoue latritea0 


LOCATION AND ACCESSIBILITY 


The property inc1ude all, of eeoe 18 9 19 9 and 30B 
aeoa0 O9 9 9 and 3 and the E EM of ee©0 31 9 all in T 37 So, 
R0 L3 L S	 *D •of	 S	 l3 all 
of T, 37 509 R 0 l W0 9 W0M 9 Curry Coünty 0ron0 A000rding to tha 
pp1i@ationthie tótala 1, 9 0Q aoree, 


The property may be reahed from lb S Higay 101 by 
dirt roade that etert at the PiatCi River (16 milea) or from Hunter 
Creek (1L ailea) The Huntere Creek road waa aloead by alidea han 
we were ther and it wae. neo'eeeery to xnak a 3Ocmile trip from 
Gcd1 Baaoh to reaoh the property0 The dirt roade are one lane and
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maintained by logging companieso Snow oover the area in the 1mter 
Rainfall is heavy and the area not covered by Douglas ffr forest 
and heavy brush is covered by' small secondgrotth pine and heavy' 
brush0


DESCRIPTION OF PROPEIY 


Locording to the applictiom maps of the propery re 
submitted with the earlier application0 We presume there 
pencil sketch maps but we have not seem copies0 O copies %55 


availab'e during our visit0 A map of asinell portion of the property' 
is in Bureau of Iines R0 I O72 There are 21 churn thi11 holes 
and five or six shal10 trenches on the prerty a 1.O$oot ehaft 
mow caved, is in the Bureau areas there are a number of auger holes, 
sampled only' for mercury and gcd0 The applicants have made some 
minor effort to . concentrate gold and mercury. on the property', and 
there is some milling equipment0 There are three habitable cabinc 
on th property as well as several other buildings 0	 cep for the 
area plored by the Bux°eu this property must be consd red as merely 
a prospect0 


since oir visit we obtained enlarged stereopafr photegraphe 
of the area 0 These photographs and an overlay accompany' one. copy' of 
this memorandum 0 A print of the overlay accompanies each other copy' 
of this memorandum0


s3!Jt 


Tho nickel deposits of the world can be classified ae 


(1) u1fide vein deposits, 


(2) Nicke1silicate deposits0 


(3) Nickeliferous laterite deposits0 


(L,) Niokeliferous serpentine rock deposits0 


The New Caledonia and Riddlle Oregom deposits are examples 
of nickelcsilicate deposits0 . The principal ni©kelbesring mineral 
in both deposits is garnierite a hydrous nickelc,silicate of indefinite 
composition 0 The Nicaro and Rd ats deposits are semples of 
niokeliferous laterite deposits the nickelcbearing miners1 or 
erals has never been identified but it is not garimierits 0 Some 
of the Riddle ore is of.this type0 Nickelifercus serpentine rock 
is present at all the localities mentioned0 At Nioarc0 it i mined 
with the laterite in the ratio of two perts laterite to one part 
serpentine0
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Foiation of the nickel eilicate4ype deposite (Net 
Galedon1a Riddle) and the niokelfferou ironore type depoeit 
(Nioaro	 d Flat) depended upon to geologic ph onena common to 

all0


(1) The preeonoe of ltrabaeic .ntrueivee ewh a pridcrbite 
or one of the pyroxenitee that contain nickel (and cobalt) in ,eithor 
oliine or a pyrenec The ultrab aelo rook may have been altered 
to eewpenine0 


() The ultrabaeio rock'muet have been eiitably.epoeed 
to chemical weathering in euch a	 ae to reduce the removal of 
eathering produote to a 	 mum. A peneplain eurfaice, formed in a 


ea	 hvimid olimate eeeme to be the beet place for these nickel 
dopoeite to form Riddle appeare to be the only on example in 
thie area• It ie on a remnant of the IOainath peneplain (Late Ni©canc 
in age) . Weathering on etrath, or other roeicn urface may 
prodwe nickeliferoue eoile ae ie the oaee at Red Flate, bt teather 


on euch eurfacee can never be deep 0 The tieathering producte are 

readily removed . and for that matter the eufacee themeelvee dectrodL 


According to Libby (p. 	 °Red Flate Ia not a large 
nearly flat area ae might be aesumed from it name0 oievcr na 
compared to moat of the eurrounding areas hioh ie rugged and 
it ia relatively flat and uñdieaected with i relief of ttc hundred 
or three lmndred feet00 0Red Flat is well below the summit ridges 


are remnts of the amth peneplaii at an elovation of 
bot 350Oeo 


The top of the Red Flats ridge d according to the Bureau 
of Mines repor1 is about 2 1) 500 feet 1) coneidorably belov the amath 
surface0 There are also. slightly lofler benches and shoulders below the 
ridge top representing periods of still stand younger than the sd 
Flats ridge0 


Weathering in the Red Flats ares. drilled by the Bureau has 
produced 0 to 20 feet of latarite with an average probably lees than 
5 feet0 Benches loer in elevation than the drilled area has local 
pockote of deep SOilD but they are largely covered with very abundant 
float an41) In some cases 9 the underlying rook actually crops out0 AU 
of the soil seen is residual0 


To swnarie these geomorphic aspects 9 Red Flats is not on 
the Yacmath peneplain but on ich younger surfaces0 soil or laterite 


are not great 9 although they are not everyhere definitely 


j
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The underlying rook at ed Flats has been described s 
dOtits or	 x1niedperio1Otite0 41h ox° most, of the rook 
epoeed has been 1tsrod to a serpentinerich rocks and nuch of thin 
rc©k was pyroene rich 


The olivine and pyrcene of the original intrusive contained 
minor emounts of nickel and cobalt alteration of these minerals to 
serpentine retained the nickel and cobalt in the ssrpentine'rich rc©k0 
According to Bureau assays, this rock probably contain 03 to 0 
percent oinbined nickel and cobalt (in all cases the Co content is 
believed to be very much less than Ni content)0 


Chemical weathering of the sarpsntinecvioh rock has produced 
a red soil that is somewhat enriched in nickel and cobalt0 
niokalbearing mineral in the red soil is not knowmD but it 
garnieite0 Thus the metallurgy of these deposits should be similar 
to I\icáro ore but not to Riddle ore 0 The nickel grade of this material 
averages about 11 percent0 


Bureau of Mines drilling has ehoi that there is an enriched 
aone in. the serpentine ock along the crest of the Red Flats ridge0 
This zone averages about 10 feet in thic1ess and is underlain by 
barren serpentine rock assaying much loser in nickel0 According to 
dbill logs the grade of enriched serpentine is similar to t red 
soil (LI0 072 Po 16l9) One or two float specimens of serpentine 
rock with surface films of what appeared to be garnierite were visible 
and possibly the enriched sone in the serpentine rock may have formed 
by a concentration of nickel as garnierite by groundwater0 


RESERVE DATA 


On the basis of the Bureau of )Ylines drilling it is believed 
that there are about 6COOOO dry tons of laterite assaying ll1 percent 
combined nickel and cobalt in the imdicatedinferred category0 Drill 
irig was done on SOOfoot centers 


There &rè about 300D0QQ dry tons of enriched 
rock in the area. drilled by the Bureau of Mine that con'Iined abâut 
ll9 percent combined nickel and cobalt0 This tonnage is also in the 
indicatedinferred category0 Such material mixed with laterite is 
used at N1'aro though nickel recovery from serpentine is somewhat 
lass than from laterita0 


Additional reserves of red soil s, or laterite are on lower 
benches and shoulders 0 The depth of weathering, however, should be, 
less than on th upper surfaoe already drilled0 It is judged that the 
total area of such benches (without maps this depends on a visual 
inspection) would b less by perhaps onefourth or one'third than the 
area already drilled . (See photograph and overly0) 


6
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It would seem then that farher ploratioñ xright not be able 
to double the present laterite reserve figure0 In other wors a 
hatf e©onnaissance would indioate the possibility of about a totel 
of JL,OOO 9 000 tons of laterite in the area 


The srs prtioully Yir John Walsh re oertain the 
property is a potential produosr of mercury and gold0 This is in pite 
of the fact that. no gold was detected by the Bureau of Mines in drillc 
hole samples ad that the Oregon Bureau of Mines and Geology and the 
(L, S 3ureu of Mines have assayedRed flats samples for mercury with 
essentially negative results0 


EXPLOIATION OF THE PROPERTY 


We were unable to find out h the applicant proposes to 
plore the property0 The company wants to explore by bulldo 


trenching and auger holes at least five different banohes and we thinks 
the area elreadr thoilled by the Bureau0 As Mr0 Welsh eeid they were 
just prospectors and were quite amenabl& to suggestions' from the 


Following are what we consider to be the nccsssa steps in 
evaluating this property0 


(1) Prepare a topographic and geologic map of the high 
tions of this property which arc underlain by pericdite 0 This would be 
possible. assuming a competent plane4able man s in 3 to L eeks0 5Lap 


scale should be 00 feet to the inch 0 soil samples should be collected 
during mappings, and handshowel test pits dug to see if soil is more 
than about 2 feet deep0 


(2) If soil samples end preliminary pits warranted benche 
gould be drilled by jeep'mounted auger along longitudinal and cross 
sect ions at fairly wide intervals 0 Drilling on a close grid would 
seen tobe development and not warranted 0 The eent and costs of this 
drilling could be estimated only after 'further geologic information in 
available0. 


•	 (3) If so desired there could be redrilling of the area 
explored by the Bureaus but we doñbt that this would greatly change 
the present estimate of grade and tonnsge and there would be little 
or no justification for Government participation0. 


The applicants have apparently made no concerted attempt 
to prospect the property0 Geologists from a number of companies have' 
visited the property thus encouraging the applicant0 W read a 1etter 
dated in April l9%, from George W 0 Rust of Bear Oreek Mining peny 
requesting claim mapsf or the seo time c sb tit en option ©ould be 


7
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prpre Thi• o.f oour grat1y erioourage th pplion bt it 
nooragd th oopaf uffioient1y to x1oy . oO1tiE 


go1ogit or otberi	 tematia11y prope©t the proi0 


NLLLURGICAL PROBLS 


Ttio nata11uxgio1 prooesse have been developed, to treat 
e1ifercrie iron oree The reducing roaetamxnonia leach procece i 


ueed to treat the Cuban laterite eentine ere and would obab1 b 
technicelly eati factory for the Red Flate ores. The principal ab* 
both. here and in cuba ie the deleterione effect of eoeeiv rpantine0 
At 1!ico a ratio no greater than on&jart eerpentine to two perte 
laterite providee optimum nickel recovery larger iiounte of ecrpentine 
oauee operational difflculties, Thie ie the only pooeee that hae 
bean euccaeaully operated on a. production basin toreoover i1 frcm 
lateritee0


The Bureau of Minee conducted metallurgical teete on the 
Red nate ore to determine whether the lective reduction prcceee 
de1oped for Riddle and Cle Eluin ores would be a.pplicabe to the Red 
1ate ore0


	


The tests are described in detail in R010 50?a ( po	 the 
concluding paragraph of which reads, °The results of the tact indicate 
that it is technically feasible to recover a 1cic'carbon ferwonickcl 
product from the Red Flate nickel ore 0 For a commercial operation a 


of ce considerably higher in nickel than the cample tectad in 
indioated


The test aemple was a. miure of laterite and cerpantinc 
in the approthate ratio of 9to l The nickel óoant averaged about 
06 percent, or about 03 peàarft lower than the average grade of the 
depocit0 ron content, because of the high la.teriteserpentina ratio, 
was fairly high, about 29 percent0 Serpentine will normelly run lace 
than 10 to l percent iron0 


In order to determine what grade of ore might be concidered 
commercic1 L1CI L Ba.nnig, chief, Branch of Pyromata3Llurgy,and 
director of the Red Flats recearch, was asked for an opinion0 in 
reply statac It is mr opinion that a grade of ore containing lace 
than 1 percent nickel is not a. conmercial ore at the present, time., if 
only the nickel is to be recovered from the ore in the ferronickel 
product, containing 2 percent or more nickel0 Hovevar if the ore 
containe appreciable amounts of iron, recent tests at Alba.f eve indi 
catad that low nickel, about percent alloy, can be recovered from 
the ore which would have value for its iron nd nickel content0 These 
tecte ware 'iedo' on :Cle Elum ore0. Appa.rently part of the Red 1ate 
nickel ore also oontain appreoabla percentages of iroa It miy be 
faaible to produce a niokel'4ron alloy containing 6 tQ percent' nickel
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and 1ee than 1 percent chrorium which would be valuable in the producc 
tion of low nickel elloy in either the open hearth nace or the 
electric eteel malcthg furnce 0 The iniim. nickl content of an ore 
for producing euch an elloy ehould be not 1es than one percent nick1 
and probably not lees than 2 percent iron The v1ue of euch an 
efloy would be 77 cents per pound of contained nickel plus 32OO pw 
ton for the iron0 


The Red .ats ore cannot meet epeoffications for the 10 
nickel a11oy because of the low iron content of the serpentine0 The 
laterite would be acceptable but is relatively scarce in terms of the 
tonnage needed to enortie even a smell electric frcace 


cloeure(2 photographs and overlay w/1 copy) 
(overlay only with the other copies) 


Distributions 


uM($) 


cckst 


*Being forwarded under separate cover. 
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IN REPLY REFER TO: 


DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 


WASHINGTON 25, D.C. 


April 20, 1955 


Re: i1'IEA-37ê 
Associated Red Flats 


Mining Group 
Curry County, Oregon 
$14.7, 750 
Nickel, platinum, cobalt, tin 


Memorandum 


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 application of the Associated Red Flats Mining 
Group of Coos Bay, Oregon, is concerned with the exploration of a 14.080 
acre tract in Curry County, Oregon. Mr. W. E. Walsh of Coos Bay repre-
sents the Group, a partnership. 


A similar application (ftEA1-3o52) was filed for the Group in 
May 1953, by Harry Hedderly of Gold Beach, Oregon. The 1953 application, 
which asked for a loan of $77,91i.5, was denied 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 
6(b)Labor, supervisor, consultants 
6(c)Operating materials and supplies 
6(d)operating equipment 
6(e)Rehabilitation and repairs 
6(f)New buildings, improvements, 


installations 
6(g)Miscellaneous (See 6(e)) 
6(h)Contingencies 


Total Estimate of Costs


None None 
$23,500.00 $Li.i,i00.O0 


14. ,000.0O 5,900.00 
15,750.00 19,900.00 
2,000.00 5,514.5.00


None	 None 


	


11,500.00	 5,500.00 


	


$149,750.00	 $77,9li.00 







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 Lt.080 
acre tract much more nickeliferous material would be proven and. the 
status of the project advanced, perhaps to the point of economic 
feasibility.


otypes 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 Ii. , 7 and 15.) "The results of the 72-
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 deposit." 
(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
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Aoeiatd Red flat.s Mining Cornpa 
C/o X'g. Win.. E Walsh 
Box 9 
Coos Ba Oregon


April l 39% 
Subject:	 27?3 
Re:	 iortio Aisthc 


Red Fiati 


Gent1ein:
The receipt of your application dated pil U, i9S 


for exploration assistance under the Defense Production Act of 1950, 


as amended, is hereby acknowledged. 


Your application has been assigned Docket Number	 3773 


and referred. to the Iron an.d Ferro. AUyE Division. 
Kindly identify all future correspondence relating to your 


application by this docket number.


Sincerely yours, 


Robert E. Adams, Chief 
Operations Control and 
Statistics Division
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1090 Ingersoll ve 
,	 .	 .	 j . A. WALSh •;	 ,; L'LJ	 .. 


Coo s B ay , Oregon	 i13 
.	 ,	 .	 .	 :,	 • • •	 .	 • •	 JjIT9	 : 


March 7, 1955 
I .	 .	 S.	 • 	 . 	 . 	 ..	


::.	 . 	 . 	


. . 	 . 


Mr. William E Wa1sh 
H	 Amex'ican Bank Building 	 .	 .. .: :	 •	 •	 .	 ;	 ., ,: • • 


Coos Bay, Oregon 


Dear .}3i11 


In connecti,on with our new application for a government loan with 
whIch to continue, exploration wOrk' on our Red Fiats 'nickel deposit, I. 
should like to stress the fact that since .the Bureau of Mines. have àl 
ready worked out a' satisfacto'y. method for recOvering, nickel 'from our 
ore, there are no longer 'anymetallurgical problems invol.ve.'''Study of 
the Bureau's Report. No. 5072, • a copy of"wh'ich I am enclosing, will confirm 
this statement 


Our application is being made str'ict.ly in accordance .ith' the pro-
visions of the Defen% 1werals Exploration Act We are seeking aid only 
to prove that we do/have m lions of tons of commercial grade nickel ore 
Once. this is. dOne jtherewilVbe'little'.difficulty 1-n arranging for the 


• proper development of the' pr'ope,rty. . The. proposed and, as , I understand, 
approved harbor.iprovement : , 't'Go'1. Beach. would solve all trapsportation 
problems, not oniy N r' . Re'd l.ats nikeior'e,:but'foi a number of. other. 
highly commercial oresin urry Coun y 


Regarding the above ientioned/reP"ort, I should like to point out 
that the 15 ton sample usedNin tb4 s 'eltingest'was'loose, surface mat-
erial. taken from the	 and was

of considerably lower grade than t'ie ore enáutered to certain depths in 
two of the 'drillholë's named.. To be ex ic't, sazrples takeri to a depth of 
10 'feet .1-n Drill hole . No. .15 averaged.l)+9% ni4kel, from Drill 1ole. No. 
23 to a depth of 20 feet 1 63% nickel.	 - 


While It 'i true ' that a number Of, drill ,ol'es' . failed to reveal com 
merôil grade.oie, it is worthwhile, 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 1ureau's work. It was merely the result of following a plan which 
require,d drilling at exact 500 foot ., intervals, : tk1 little, or no advance 
reconnaisance.. . tlowever, 'the assay results from' these hole's, plus the in 
clusion of assay results from the marginal depths of others, are reflected 
in the overall result.s from the area explored. It is our contention that 
had' ôertain 'rock formations been' bypassed, " and' drill' holes delimited to the.. 
proper depth, a much higher grade' of' ore 'ould have been.. indicated. 


Only afràction of the oPe 'body has been explored. Should our appli-
cation b favored, it is our 'intentiOn to aäcürátely'delimit the ickel'-
rich areas by preliminary auger drilling, and to confine all exploration 
to said areas


Very truly yours, 


/s/ J A Walsh 


L
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January 25, 
1955 


Mr. Wing G. Agnew	 .'.	 '	 .• 


U. S. Bureau of Mines 	 ,'	 " 
1201 North Division Street 
pokane 2, Washington 


4	 . 
ar Mr. Agnew:	 .'	 ...	 .• 


I wish to thank you for the report on the Red Flats nickel 
deposit	 Two more copies would be greatly appreciated 


While we do not necessarily agree with the findings of said 
report, we must admit that as far ' as nicce1 and cobalt are concerned 
on the limited area explored, it represents a job well done 	 We hope

,you : ill accept the' commendations o.f all,,the.clairh'hOlders. 


''Our principalbiecbq are'based O:ri.,th.e.fact,.ihat.S0 littl,e 
was done on. so li%itëd an area. to establish th presence of. other 
strategic miner4s. While e, uerstand'.'thät gold ,i no .t strategic, 
we cannot help bi.4 contend iat g'o, ,ld, platinum and mercury are present 
in all of the late tesois 'in sutantial'quafltitie. Tr . a'ces of tin, 
'inonazite and several qthe/. importanTti minerals , compel all of' us to 'feel 
that a more complete ana ysis of fyAuØ\ amples is imperative 


should os like tsshefäc	 t: there ar.e several ,. 
hundred,acreS of, d.eep.'laterit 	 o±'iOns wi1n the boundaries pf •' 

'our claims that have never. beênePlOied.')!h se areasconsistof 
benches and more or less closed-in basi?is1ying far below the area 
upon which your report is based 	 (Commercial assays of samples from

these acreas have always shown greater values intheminerals with 
whbh we are concerned). If. Paragraph +, Page/IV-12, MINERALS SURVEY-
NICKEL, can be' used as a criterion,'; it wuld/seem that we would be 
fully justified in plcanning to make a comprehensive survey of said 
areas.


rn:' 
It is our intention to again seek financial assistance under 


the provIsions of the Defense Mjnrals . Explbrati .oflPrOgram. Would . 
you please, therefore, mail 'the necessary forms, preferably seven 
sets, for thlp purpose to. the writer. 	 .. '	 .	 ' 


Thanking you again, I ,am. " 	 , .'	 •'	 . .	 ., .	 ' .	 '

Very truly yours, 


J A WALSh 
cä: Mr. ' i arryriedderly	 .	 '	 '	 ' ..	 '' . '	 . ' .	 '	 ' 


Gold Beach, Oregon.	 ..'	 ".	 . .	 '.'	 '	 ....	 '	 :	 ' 


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







MF-103	 UNIl STATES DEPARTMENT OF THETERLOR	 42-R1035.2. (Revised April 1952)	


DEFENSE-MINERALS EXRLQRAT!ON ADMINIST ATffN	 - - -. 


\	 I 


APPLICATION FOR AID IN AN 

EXPLORATION PROJ ECT, PURSUANT TO

Dt4EA ORDER 1, UNDER THE DEFENSE



PRODUCTION ACT OF 1950, AS AMENDED


Not tobe filled in by applicant 


Docket No. --3-7-7-i'-------
Metal or 
Date Received4'S.5 - 
Estimated Cost 
Participation (Government %) 


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


mailingaddress ------------------------------------------------------------------------------------------------------------------------------------------------------
•--------------------------
•--------------------------


(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 partner. 


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


3. Applicant's property rights.—(a) State the legal description of the 'land upon.whjch 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 exploration project contract 
-------------------------


NW *ac2± Ec1 --o--37Sngjwe&t 
-------------------------------------------------------------------------------


(b) State any mine name by which the property is known. 	 Red Flats 
(c) State your interest in the land, whether owner, lessee, purchaser under contract, or otherwise 


-------Qwner 
(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 - ------------Nóne---------------------------------------------------


(f) If the land consists of unpatented claims, add to the description above, the book and page numbers for each recorded 
location notice. Claim 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, inc1uding existing mine woikings 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. 
(c) Describe the geologic features of the property, including mineralization, type of deposit (vein, bedded, etc.), and your 


reasons for wishing to explore. Illustrate with maps or sketches. Send with your application (but not necessarily as a part 
of it) any geologic or engineering report, assay maps, or other technologic information you may have, indicating on each 
whether you require its return to you. Maps of area previously 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, equipment, water, and power. All avail abl-e551-1







5. The exploration project.— (a) St	 the mineral or minerals for which you wish 	 xplore ---------------------------------------
----


(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, etc. 	 See exhibit 5(b) 


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


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


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, etc.). 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 exriibit 6 


(c) Operating materials and supplis.—Furnish an itemized list, including items of equipment costing less than $50 each, 
and power, water'and fuel.	 exhibit	 -	 - 


(d) Operating equipment.—rurmsh an itemized list of ahy 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 6 


(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 6 


(f) New buildings, improvements, installations.—Furnish a detailed list showing the cost of any necessary building, 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) (h) Contingencies.—Give an estimate of any necessary allowances for contingencies not included in the costs stated above. 


N0TE.—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 6 


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)? - y s -, 


(b) How do you propose to furnish your share of th costs?. Moiey, iiae. of equipment. and 
contributed, labor. 


Money-	 I Use of equipment owned by you--- E Other 


Explain in detail on acompanying )aper.


CERTIFICATION 
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 --------------- Aipril114---------------------------------, 1955 	 :,	 -.	 - 


• . saciatedRed 1atinitQup 


B>9------


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 tb any matter within its jurisdiction. 	 • --	 -	 " 


-.	 U. S. 'GOVERNMENT PRINTING OFFICE	 16-66551-1
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Associated Red Flats Mining Group 
Gold. Beach, Oregon (.c/o Wrn. E. Walsh,. Box 359, Coos Bay, Oregon) 


Instruction 1 (d)	 List of Partners 


Al LaChance, Agness, Oregon 
G. F. Anderson, Coos Bay, Oregon	 .5. 


LaVern Chesley, Coos Bay, Oregon 	 . 
J. .L. Kingery, Coos Bay, Oregon	 ..	 :	 . . :	 .	 S 


•	 Philip Lehi, Coos Bay, Oregon	 . .•	 S 


Ida Matson, Coos B ay , Oregon 
Joseph McKeoiin, Coo'say, Oregon. 	 ••	 :f. 


George Ross, Coos Bay, Oregon 
E. G. Sampson, Coos Bay, Oregon 
Harold bavage, Coos Bay, Oregon 
Robert SeIp,	 Oregon	 ..	 S 	 S 


George Spady, COOS	 Oregon 
George Stout, Cos .Bay,egon	 S 	


. 	 • . • 


J, F. Wallace, QOS Bay., 're.gon	 .	 .	
5 • . 


J. A. Walsh,	 os Bay, Oreon • .	 .	 Wm E. Walsh Coos Bay,. .O'egon	 S 	 • 	


. 5 ••.	 • 	 S 


ton Alcorn, oleach,Mregon 
Paul Connet, Gold 8e1ac, Oregon ) 


• H. CrosEen, Gold Beach Oregon . 	 /.N. 	 . •.	
5 	


5 	
5 . 


Edna tedderly, Gold Beà'ci, Oregon /	 N 
H.F. .Hedderly:, GOld Beacii Org 	 S 	 S 	 S 


3ohn I1l1, Gold Beach, Oregbn 	 / 
Albert R. Myers, Jr., Gold Beach, Oxgon. 
George Myers, Gold beach, Oregon	 I 


• DavId Shaw, Gold Beach, Oregon • 	 •: f	 .	 :	 •	 •	 .'• •. S • 


Mary bmedberg, Gold Beach, Oregon 
Grady ounce, Gold Beach, Oregon 	 /1 


•	 GeOrge Yost, North Bend, Oregon....... 5. 	
/ 	


.••	


. •.	 • 	 S. 


Ivah R. Edwards, Portland, Oregon 
Charles . Skinner, Portland, Oregon 
Paul Sibley, Portland, Oregon


/1
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Associated Red Flats i"Iining Group ± 
c/o Wm. E. Walsh, Box 359, Coos Bay, Oregon 


Instruction 3 (f) 
Mining. clai.rns held under mineral rights by the Associated. Red 


•	 1ats Mining Group and' recorded wIth the' County Clerk, Curry ' 
•	 County, Gold Beach, Oregon. 7	 •'	 .•	 '••,	


0,• • '. 	 , 	


• , 	 ' 


Red Flats Association Claims No. 1 to 9 inc.	 Recorded in Vol. 10 


Flunters Creek	 II	 11 1 to + inc. It II 12 


1orth Fork	 I 1 to 3 inc. It II 12 


Sunset	 /11 U II 12 
/'.	 S 	


/•,, 
Red Rock	 /	 ft	 ,	 Ii	 •N /


S.	 '.5. 


' 	 . 	


:;. 	 ' ' 


". 5' ' . 	 .5


'S... 


' 	 ••• "'
"' 12 


•	 •	 / 
•	 .bouth Side No.i<"	 '' N	 •' '	 ••


' 
•1l,	 •


.5


It .. IT	
,


,	 ' 12 .	
•	 '.•.• 


•	 Bonanza	 •	 IT	
•	


TI
"' " ' 


/•.	
/\.	 •	 •.	 •	 , 


1/ NN


•U	 , 
,. 


''
10 


•	 Red Ridge	 "	 • //	 • N'''	 '.. '" " 'I	 •• 
N,*. / • .•, 


Red' Boy•	 "	 • /	 N.	 /	 '• • U If	 • •	 12	 •	 •	 • 


No . 23	
U	 U ft It TI 12 


Black Butte	 'I	 II /7 -	 ft U U 13 


Cedar Flats	 '	 .	 U •	 ••	 5'	 ,,.	 .	 . '•	 IL •	 fT ii
13 


Red	 ftjft	 U	 II TI U It
13 


All of the above claims are recorded as listed 


•	 •.	
.....	 ...: .	


.	 :.'. 'S••
.5.


5..,
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Associated Red Flats Mining Group 
do Win. E. Walsh, Box 359, Coos Bay, Oregon	 I 


Instruction 5• ( b) 


Based on the results of the exploration work axd 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 considerable 
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 11Defense Minerals Exploration 
Act ?I , bath which to continue exploration work. 


Since the presencof strategic minerals in substantial 
quantities has bee/i defitelY established, and since only a 
fraction of the 9±e lody hs been explored, it would seem that all 
agencies concerxaed with the discovery and production of the socal1ed 
strategic minerls should dd their utmost to make possible a more 
intensive surveythe aa in iestion. 


It is still thbeief of the7cl,alm holders, and of the numerous 
engineers who have examied the p1opertr that the proposed project 
would prove the existenceNof mar r 5llionof tons of ore containing 
strategic minerals which cbmd and pr9cessed on a commercial 


basis	 The proposed and approved' harbor iiiovement at Gold Beach 
would solve all transportation proble?tiJ 


Following is an outline of the proposed project. 


1. Build low cost access roads from FØest Service Road, which 
traverses claims, to claim boundaries at six points. (Approximate 
distance 6 miles.) 


2. iuild cat and jeep trails to lateral from access roads 
wherever necessary to facilitate drilling and sampling. 


3. Delimit nickelrich areas and drill same at intervals of 


from 250 to 500 feet, using +" power driven auger through the 
laterite soilS, followed by 3" churn drill to peridotite in place. 


. Sink hand-dug shafts where garnierite is exposed. Also 
bulldozer pits at occasional intervals to facilitate bul1 sampling 


5. Drilled and sampled area to be properly sur
veyed and mapped. 


iALl drill holes, pits and shafts to be marked, numbered 
fld indicated on map. 
11 samples to be immediately numbered and logged. 


_	 14
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'	 Associated Red Flats Mining Group 
do Wm. E	 Walsh, .Box 359, Coos B ay , Oregon 


ixhibit for Instruction 6 - Estimate of Costs 


6 
(a)	 Independent contracts	 ione 


6 (b) Labor, supervision 


Labor	 18,000.00 
Special engineering 


and assay fees	 3,000.00 


Clerical and legal
	 50-Q-Q 23,500.00 


6 (c) Operating matera1s and supplies 


Gas and oil	 3,000.00 
&and tools, drill steel, 


etc	 250.Q0 
Gasoline powed wàer 


pump w/pJ.p€	 350.00 
Additional/camp equipent	 _______ ,000 00 


6 (d) Operating 'quipment/' 
bVade Used D6 Cat wfW	 ) 7,(509.00 ard drum	 / 


Used + or 6 wheel thuve	 / / 
truck	 N	 //	 1,200.00 


Used pickup truck	 800.00 
Used jack hammer (for	 / 


road work)	 f50'00 
Auger and churn drill


+,00.00 equipment 
Used 160 cubic foot


l,200.00' compressor 
Tr ai1er '-mounted 300 


gallon water tank	 1+00.Q 15,750.00 


6 (e) Rehabilitation and repairs 


Repair and maintenance of 
equipment	 2,000.00 2,000.00 


6 (f) 1ew buildings, improvements, installations None 


6 (g) Miscellaneous (See 6 (e) ) 


6 (h) Contingencies 


Repairs to existing buildings, powder and 
fuse for use in road building and shafting, 
sample bags, necessary travel expense, 
insurance, telephone and telegraph, freight '+500Q 


TOTAL ESTIMATE OF COSTS $+9,750.00 


b4	 (4e ou+o- yv
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