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IRTRODUCTION.

On the basis of previously published reports of zinc in non-active mines in
the Bantiam, Silver Peak, and Bohemia mining districts, twelve properties were
visited durimg-#ay-by geologists of the State Department of Geology and Mineral
Industries. Flve of these have developed reserves of ore, and the others show
distinct possibilities. The results of this survey have been correlated with in-
formation tuppli-é by private agencies to give the following estimates of tonnage:

«. (1) Development is such that actually proven reserves are small; but the
totel of reserves that we classify as "highiy probable" total in ex-
cess of 600,000 tons of ore on which, on the basis of numercus assays,
should yield approximately 50,000 tons of metaellic zine, This figure
includes both the proven and probable ore,

(2) It is emtireiy possible that before the Limits of ore in these mines
are reached, the tonnage may exceed 1,500,000 tons, which should yield
over 130,000 tons of metallie uinec, in addaition to the above estimated
tonnage from "Proven® and "Probable" classifications.
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vevelopment anc Productlon: The Silver Peak ore bodies are developed by three
levels: the lowest crosscut is 600 feet long with 600 feet of drifts; the second
maln erosscut is 55 feet higher and is 480 feet long with 700 feet of drift; the
third level is 195 feet sbove the first and is 170 fest long.

Production has been nominal, snd valves from it are averaged as follows:

1926-1937 Totals: Tons Produced Au ozs. Ag oss. Cu. In.
6623 0095 3077 5‘61 6.09

Agseys snd Sempling: Returns from sampling and assaying across widths, sver-
aging ebout 7 feet, give values of lower tham the mine run &g considerable waste
material which can be sorted out in mining was included in the channel sampling.

Ionnage Fegerveg: Celculations of tonnage have been made om the basis of 2
cuble feet of ore to the ton. With widths of massive sulphide varying from 3 to
15 feet, the average is probubly over 8 feet if both the two psrallel orebodies
are eombined. The simplest possible caloulations, based on a total length of 300 feet
and a verticledistance of 200 feet, give an estimate of more or less certain ore of
around 60,000 tons. The estimate of probable ore will add at least 40,000 tons. The
ore 1s primary and should go without change to congiderable depth, soc "possible® ore
might add ut least another 300,000 tons. On the basis of the average zinc content
of 6 percent, the proven tonnage of metallic zine ie 3600 tons; "probable® 2400 tons; ¢
and "possible" 18,000 tons, a total of 24,000 tons.

Shenon 33:15-23 gives the following description: *Location and secess: The
copper deposits of the Silver Peck district lie in the southern parts of Douglas
County, Uregon, in secs. 23 and 26, T. 31 8., K. 6 W, By airline the mines are
about 7 miles directly south of hiddle, a shipping point e¢n the SBouthern Pacific
Rallroad, but by road the distance is ebout 9 miles. The road is stesp and narrow,
but except during stormy periods is readily passable,”

ersascsanDeposits south of Bilver Peak - History and Development: The mines
of the 8ilver Peak Copper Co. and the Umpqua Consolidated Mining Co. are on & steep
slope south and slightly west of Bilver Peak, at a mean altitude of about 3,300 feet.
The property of the Silver Peak Copper Co. is in sec. 26, T. 31 8., R. 6 ¥,, ard
that of the Umpqua Consolidated Mining Co. which adjoins it on the north ie in see.
23. Ure was first discovered here in 1910 by Robert Thomason, on what is now Silver
Peak Copper Co.'s ground. Im 1912 J, E, Reeves purchased & putented timber elais
which included & large portion of the ore that has since been developed. Little
work was dome until 1920, when the Oregon Exploration Co. located mineral claims
over part of the timber claim. From 1922 to 1929 the property was in litigationm,
but during this period and in the following year 3,256 tonms of ore was shipped from
workings now owned by the Silver Peak Copper Co. In 1929 the Oregon Exploration Co.
was reorganiszed as the Umpqua Consolidated Mining Co. This company shipped one car
of ore (38 tons) in 1930. Both mines were idle at the time the writer visited them

in September, 1930.
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"The orebodies have been explored on three principal levels. The lowest, the
main level of the.Umpqua Congolidated Wining Co., is & crosscut adit 600 feet long
with two drifte aggregating about 600 feet. The nain level of the Silver Pesk Cop~
per Co., 55 feet higher than the working mentioned and conneected to it by a raise,
is another crosscut adit about 480 feet long with 550 feet of drifts. The third
level, known as No. L, 195 feet above the Umpqua level, is an adit 170 feet long
driven near the dividing line of the properties. There are in addition several shal-
low workings including s 30-foot shaft at a point 75 feet higher than level 1 and
R70 feet above the main level of the Umpqua Conmsolidated #ining Co. Comfortable camps
have been built on both properties, and at the Silver Peak Copper Co.'s mine & No. 10
Ingersoll-Rand compressor and a Fairbanks-Morse 120-horsepower engine, both new, were
installed in 1930.

"Orebodies: The ore minerals occur as massive tabular bodies and dissemina-
ted in highly foliated schist., The two principal workings expose a zome of mineral-
ized schist more than 100 feet wide. Across most of this zone sulshide minerals
are rather sparsely dietributed, but in at least two places bodies of nearly solid
sulphide ore occur. One of these, in the main crosscut of the Silver Peak Copper
Cos, the "northwest band", is about 15 feet wide and another, the "southeast band®,
is over 20 feet wide. Both pinch out to the northeast, one within a distance of 200
feet and the other within 60 feet. Two sulphide bodies are exposed also on the main
level of the Umpcua Consolidated mine, but there the northwest body is enly sabout
10 inches wide, whereas the southesst body is about 10 feet wide. Normally the mas-
sive ore grades into schist with disseminated sulphides, but in some places, espe-
cially where the massive ore pinches, one or both walls are siickensided fault sur-
faces commonly lined with several inches of gouge.

"The massive sulphide ore is distinctly banded, probably in part because the
ore minerals have replaced schistose rocks and in pert becauce the minerals were in-
troduced along parallel fractures im the rock. The sulphides include pyrite, sphal-
erite, chalcopyrite, bornite, galena, tenndtite; chalecocite, and covellite, named in
the relative order of their abundance. The last four mentioned occur in relatively
small amounts. In addition the oceurrence of native copper is reported by #r. Reeves.
The gangue minerals are principally quartz, barite, and sericite. Epidote was seen
in one thin section of the ore.

"At the surface oxidation is almost complete. Level 1, for example, follows
a porous, iron-gtained, and gruatiy leached gossan in which no sulphides are visible.
A short distance from the portal sulphides become visible and are abundant near the
face. Sulphides were struck also in the 30-foot shaft on the Umpqua Censelidated
property. Traces of oxidation extend as deep as the lower levels, as shown by thin
filme of oxide minerals along fractures.

"Quartz was the first gengue mineral to be deposited. It is everywhere fine
grained but tends to be coarser in the fractures along which it wae introduced.
Barite was introduced next, then fracturing occurred, and pyrite was deposited.
After a second fracturing sphalerite, temnantite, chalcopyrite, bornite, galena,
and chaleocite were deposited as an overlapping series and probably in the order named ,
although the relation of galena and chalcocite was not well established.
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"The mineral composition differs in the different orebodies and within the
layers of a single orebody, as ghown for example by the northwest and southeast
orebodies in the Umpgua Consclidated mine, The sulphides of the northwest orebody
are assoclated with abundant quartz but very little burite, whereas the southeast
orebody contains much barite and small amounts of gquartz., The southeast orebody
containg much barite and smaller amounts of quartz. The southeast body in the
stopes above the level congists of nearly solid sulphides with some layers of bar-
ites The barite ie lenticular in outline, and any ome layer does not persist very
far., The sulphidee are distinctly banded. One stope shows seven dietinet bands
with parallel structure. The composition of the northwest orebody resembles that
of layers 3 and 6 of the southeast orebody a& shown in the illustration. The ore
exposed on the Silver Peak Copper level more nearly resembles the ore of the south-
east orebody of the Umpqua Consolidated level. However, in some places ~ for exam-
ple, near the top of the connecting raise - the copper sulphides are less abundant
and the proportionm of barite is greater than normal. At the turn in the drift, 30
feet northwest of the raise, the rocks are largely repluced by very fine grained
silica that has irregular red jasperlike streaks.

"Four carefully cut samples taken at selected places serve to show the rels-
tive proportions of the metals to one amother but do not necessarily illustrate
the average metal content of the ore, which may be more closely determined from
the production figures that follow, A4nalyses of the samples mede in the chemical
laboratory of the United States Geological Survey are given below:

Analyses of ores from the Silver Pesk district, Oregon
(E. T. Erickson, analyst)

" Ssmple Silver {ounces Gold (ounces

Yo ) Copper (percent) Zine {percent)
8 0.59 0.09 405 5.5
9 30 91 +90 +

10 4458 +03 5.13 75

&k A6 .01 93 6

4

"8. 8ilver Peak Copper tunnel, northwest orebody. Sample taken in stope 23
fest above tumnel level scross 5§ feet of massive sulphide ore.

"9. Umpgua Consolidated tunnel, main crosscut immediately northwest of mas-
sive sulphide band. Oample taken across 9 feet of schist with disgseminated sulphides.

10, Umpqgua Consolidated tumnel. Sample taken acrogs 7 feet of massive sgul-
phide ore in stope along line A-A', plate 4.

*ll. 8ilver Peak Copper tunnel, 30 feet northwest of top of comnecting raise.
Bample taken scrose 6 feet of intensely silicifled rock containing some visible sul-
phides.

"The results show that copper and zinc increase and decrease together, but in-
dicate no similar relations between those metals and gold and silver or between the
gold and silver themselves.
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sssvesaOrigin of the ore: The mineralogy of thé oreg deseribed above is
evidence of their-hypogene (deep-sested) origin - that is, the mineral assemblage
as shown by the careful obgervatlons of meny geologists belongs to Lindgren!s meso-
thermal type, deposited at moderate depths by hot solutions. The source of the
golutions is not evident from the geology in the immediste vicinity of the deposit,
but quarts diorite and related rocks, wilch are believed to be the scurces of many
ore dsposits in southwestern Oregon, are exposed a few miles distent and are proba-
bly not far below the surface at Silver Peak.

"The ore-bearing solutions, whatever their gource, deposited gangue snd sul-
phi’e minerals as they moved through the schistose rocks. The solutions apparently
rose along plunes of schistosity snd replaced the adjeining meterial. Certain beds
in the schist were apperently elther more susceptible to replacement or were more
readily penetrated by the sclution than others, because solid sulphides oecur inter-
bedded with schist im which sulphides are sparsely distributed. The composition of
the ore-bearing solutions probably changed during the period of deposition, because
minerals of different composition have been deposited in an overlaoping svecession.
Hovements occurred within the rocks during the minevalization, once after the gangue
minerals were deposited and agein after the deposition of the yyrite. The later sul-
phides were deposited as & continuous series. after the deposition of the sulphides,
etraing within the rocks were relieved slong faults, some of which have displaced
the ore. Wore rscently the sulphides near the surface have been oxidized, and much

of the metal content of the outcrops has been removed by lesching. Erosion has kept
pace fairly well with the oxidetion, for at no place in the vicinity are oxide min-
erals ¥nown in sbundance very far beneath the surface.

"Economic Aspectss The orebodles at the Silver Feak Copper and Umpgua Consol-
idated mines have not been sufficiently developed to permit sxact tonnage estimates,
nor hag the ground in the ilmmediate vieinity been sufficiently explored to indigate
the probability of wndiscovered orebodies nearby, but enough work has been dope to
demonstrate that fairly large bodies of good-grade massive suiphide ore are present.
4lpo sampling shows that there is & possibility, when metal prices recover, of wining
and milling lower—grade disseminated ore along with the higher-grade material.

"Only & very small percentage of the sulphides found on the lower levels are
supergene (descended from above), and therefore it follows that there is not much
likellhood of any material change in the metal content of the ore for some little
distance below the present deepsst level. However, owing to the fact that the out~
erop has been alwost entirely oxidised end much of the metallic content removed, more
or less sulphide enrichment is to be expected ilmmediately bhelow the zone of oxida-
tion.

"The facts available permit some conclusions as to the probable vertical and
horizcntel content of the ore. Foliated smchists similar to those containing the ore
are exposed at the surfuace for pome distunce north and soutn of the known orebodlies.
In places they are mineralized - for exammple, at the Golden Gate mine, to the morth.
Some mineralisation was also noted in & schlst of similar appearance about half a
mile to the scuthwest. Underground the ore has been followed along the strike for
a tetal distance of over 450 feet, and in at least two places it continues beyond the
present woritings. Both bodies of selid sulphide ore were gheared off in the northeast
drifts of the Sllver Peak Copper Co.'s main level but continue into the walls to the
southwest of the present workings.
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"The southeagt orebody on the Umpqua Congolidated level appears to turn into
the southeast wall of the drift ‘about 50 feet from the face. It appears also to
have wmdergone shearing, and further work may prove that it is displaced. At the
gouth end of the same drift the ore eppears to end sagainst an east-west, southward-
dipping fault. Sulphide ore interlayered with barite is exposed on one side of this
drift sbout 20 feet from the face, snd it seems likely that the orebody may continue
gsouthwestward from this point. Thus the evidence umderground does not suggest that
the horizontal limits of the orebodies have been reached. Even where the ore is
sheared off by faulting there is no known reason why the segments may not be recov-
ered., Outcrops of partly oxidized sulphide ore oceur 140 and 270 feet above the ore
bodies found on the two main levels. No raises have been driven through to the sur-
face to prospect the ground between these outcrops, although at one place ore has
been stoped above the Silver Peak Copper Co.'s level for a vertical distance of about
90 feet. It seems reasonable, however, to expect the ore to continue to the surface,
though not necessarily ag one continuous body, because of the possibility of fault
displacement. It is generally recognized that there is usually & relationship be-
teeen the horlzontal extent of an ore body and its downward extension, and as the
ore bodies under discussion are exposed on the lower levels over & horizongal dis-
tance of 450 feet without having ended, they can reascnably be expected to extend
for some distence below the present workings."

Definition of Termg: For the purposes of this report, ome drift of ore in

& hillside, together with a fairly well-exposed outerop, will establish "proven”
ore in the included vein when vertical distances are less than 100 feet. "Prob-
able" ore is here regarded =s ore that is ouvtlined by development on only one or
tro sides. "Possible" ore is that ore that may possibly be mined before the entire
ore-reserves of the mine are exhausted. Calculations of these "possible® reserves,
the continuity of the known ore bodies, the type of ore, and the structural condi-
tions, are all factors which have been taken into account.

1 On the Silver Peak--Umpqua Consolidated Property--development
has boen insufficient, as can be seen on the accompanying map, to block out the
ore bodies. However, certain estimations cen be made with the above assumptions
well in mind.

4
The two levels are cver 200 feet below the outcrop, and the upper is 50 feet
above the lower. The aggregate length of the ore exposed on both levels is nearly
700 feet with thicknesges varying from one to two feet up to over 15 feet. At the
junction of the upper crosscut with the two ore bodies, the total thickmess of
both lLenses is over 25 feet of solid sulphide; but usually the thicknese is between
5 and 10 feet.

Correlation gven between the two developed levels ls very difficult since
although the ore bodies are similar in etrike and dip, they are offset both along
their length and across their strike.
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¥idth n. Au. Ag.  Cu,

a0

setion Figu ag_from Smelie
gilver Pealk Mine

1926 . 389 .12 73 &0
1928 937 | St 27 66
1929 1666 .07 3.6 5.6
1930 264 5T 35 by
1936 1001 6,88 ,128  L.23 6,07
1937 2328 5,13 L0588 2.3, 5.13

Umpque Conscolidated
1930 38 o Ry 2.2 3.9

Bilver Peak Hine
Zl Fl‘cm SOEQ ﬂrif'bh?topa, 100' Be Of

main Xcut, up 15' & side 5 1.3 04 (s 98 2.5
72 From S.E.Drift: 25! 5. of B,

crogscut near raise 51 0.6 02 7. % §
23 From S.E.Drift: Stope, 100" N, of

main Xeut, up 15', N. side 51 9.2 0L b % § 2.5
%4 Prom B.E.Drift: E., end of
76 Prom S.B.Drift: 35' from 8 end 6' 0.8 Tr Nil 0.1

8 From W.W.Drift: Stope,35' wp,

near main Icut 516" 5.5 «09 59  4.05

10 7* 7.5 03 £Lihi538 5,13

Fstinatess

A block of massive ore 8 feet wide, 300 feet long, and 200 feet high (entirely
‘ wbove the lower tunmel level) gives, on a basis of 8 cubic feet of massive sulphide
ore to the tom, 60,000 tons which at 6§ should yield 3600 tons of metallic zine.
The entire length of the zone would give over 100,000 tonej and if another 100 feet
of depth below the lower level were taken, the total tonnege should be over 200,000
tons of ore to ykeld 12,000 toms of metallic zinc. The type of ore suggests that
ore bodies may continue to depthe of msny hundreds of feet, so the amount of "poss-
ible® ore may be as much as 500,000 tons.

On the north fork of the Santiam Kiver there are a number of mines with ore
containing an important zine content. Of these the Amalgamated Mine (Pacific
Smelting and Refining Co.) is by far the best developed. Details concerning this
property are givenm in reporte by Merritt and Rosenberg. The vein has been proven

< for & mile and & half on the surface, and has been developed underground for & hori-
sontal distance of 1500 and a vertical distance of 480 feet. The vein has an aver-
age width of 12 feet, and an average of many assays gives 7.96% zinc, 1.14% lead,
0.364 copper, 0,033 ounces gold, and 0.404 ounces silver. Wost engineers would give
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thie property aboui 200,000 tons of "developed" ore, that i3, ore reasonably well
blocked cut on two, three, or four sides by drifts and raises. The "probable" ore
reserves amount to about 200,000 tons; and the "possible" reserves will be four or
five times this amount, based on the statement above as regafds surflace exploration
of the vein, vertical extent of known ore bodies, and our knowledge of the habit
of mineralization in this area.

Other mines in the district contain zinc ore assaying as high as 25%; but dev-
elopment does mot permit tonnage estizates.

lue Jay is a part of the Amalgated Group, lying half a mile to the east
of the main tunnel. The vein is said to have been traced for over 2000 feet on the
gurface, One 400 foot drift shows that the average width of the vein approaches 4

feet, carrying up to 16f zinec.

The Blende Urg vein ig proven by tunnels and open cuts for & horizontal dis-
tance of 1000' sand & vertical distance of over 300'. In the lower 200-foot drift
the vein averages 3 feet wide, and an ore shoot 100 feet long in the vein shows
magsive sphalerite lenses several feet long up to six inches wide in a zonme of
altered andesite from 12 to 65 inches wide which contains much disseminated sulfide.
An agsay of this latter material gave 4.6% zine; .09 oz, du.; 2.6 oz, Agzij and 4.3%
Cu. The average value of the ore should be considerably higher than this.

_ shows development on two veing totalling 100 feet and proving
the vein for several hundred feet. The veln varies from onme to six feet inm width;
one sample acrose four feet assaying 3.4% zinc.

L - A 40-foot tunnel on the Xing #4 claim shows a one foot vein of
massive sulphide assaying 6.5¢ Zo and 0.2% Cu.

; The Capitol, ¥ineral Harbor, and Silver Xing properties were also visited, but
development was insufficient to determine any values.

Although many properties in the Bohemia district have showing of zinc ore,
only three show developed and unmined reserves. The most extensively developed of
these is the Champion Mine (now being developed by the H & H Mines). Detalls con-
cerning this property are given in reports by Higgins and Hinsdale. The vein has
been developed over a vertical distance of 600 feet on 7 levels for over 1600 feet
< laterally. The average width is 20 inches. Assays average 7% zinc along the wes-
tern 400 feet of the vein, and 3% or less along the easterm 1000 feet. Gold aver-
ages over half am o2. for the eastern part of the vein, less for the western., There
is an ore reserve of probably close to 100,000 tons of ore classed as "probable"
with possibilities of four or five times that much, especially &s development onm
the western end of the vein, which is highest in zinc, has not reached the point
where tonnages can be estimated. This mine has not been developed as & zinc mine
but rather only for its precious metels content. Lf there should be a local smelter
where zinc concentrates could be sold the mining policy would be changed somewhat
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and instead of thils mine producing 5 to 8 tons per day of zine concentrates—— ae
it will be within a few months, smelter or no smelter - it might produce several
times this quantity of zine.

The Musick vein has been proven for s distance of 1800 feet by development on
four levels giving & vertical distance of 400 feet. The ore ghoots which total
about 900 feet in length, have been largely mined for 200 feet of this distence.
The vein averages over 18 inches wide and assays from 67 to 8% zinc with usuvally
at least 0.2 oz. of gold, 2 oz. of silver, 3% lead, and 0.5% copper. The unmined

ore reserves are estimated at 320,000 tons "proven™ and at greater depth will poss~-
ibly reach four times that amoumt.

¢ - The Helena vein has been proved for a distance of 3,000 feet
in length and developed on 5 levels with & differential elevation of over 300
feet. The lowest or working tumnel rums for 750 feet along the veln, averages
at least 5 feet in width with nearly half its length definitely in ore. The zinc

content of sorted ore has in the pust averaged nearly 34%, with gold up to 2.0 ozs.,
as vell as gllver and copper values,

Assays teken acrogg the vein gave velueg ag follows:

Fidth Zn Au A Lu
4' gouge and guartz 1.3 Tr. nil
84" gtz. & sulphide 1.9 .02 0.4
3! sulphide 244 +03 0.6
Sorted ore from dump 4T 2.58 55 0.2

The Sultane vein has been proved by two dnifts, 650 and 850 feet long from
crosscuts, by & 20-foot shaft, and by numerous shallow cute for a horizontel dis-
tance of more than 2500 feet. The vein ig mostly 3 to 4 feet wide containing shoots
of quartz and sulphides; sphalerite, and gelena being most abundant. One sulphide
shoot is reported to be 80 feet long and from 6 inches to 2 feet wide. Pamned con-
centrates from the ore asseyed 407 Zn.; .02 oz. Au.j snd .} oz, Ag., The lead content
is said to be frequently very high, ruaning the silver up to 20 or 30 oumces.

The Grizzly, Leroy, Sunset, end War Eagle vere also visited, but development
was insufficient to determine values.
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UNITED STATES

DEPARTMENT OF THE INTERIOR
BONNEVILLE POWER ADMINISTRATION

.

PORTLAND, OREGON
October 16, 1912

IN REPLY REFER TO:

Mr. Barl K. Nixon, Director
Geology & Mineral Industries
702 Woodlark Building
Portland, Oregon

Dear Mr. Nixon:

Enclosed is a copy of report on zine-lead mines which I pass
on to you with the hope that it may be of some assistance in your
work. This report, of a preliminary and "confidential™ nature,
was prepared by Mr. Harold L. Gage, Associate Mining Engineer of
the Market Development Section. The information contained in the
report was taken from standard reference books well known in the
mining industry and does not attempt to include many properties
which have not been publicized. The accuracy of the data, there=-
fore, is no greater than that of the sources from which they were
drawn. However, the information was carefully checked, and it is
believed that the picture of each property is fairly represented
up to the year 19L0. Of course, since that time, exploration and
development of zinc ore properties has been greatly accelersated,
and the condition of some of the properties mentioned may have
changed. The report is in loose-leaf form so that you may be
able to add to it such properties as you may re-check or receive
informetion thereon.

I hope that this report will be of some value to you, and I
would greatly appreciate such comments as you may wish to make.

Sincerely yours,
SYSTEM PLANNING & MARKETING DIVISION

T Gaebi_

IVAN BLOCH, Chief
Market Development Section




Mre H R Goss™ ‘

There is no simple way to separate the lead and silver from
the sulphide ore you have. Assuming that most of your ore is in the form
of Galena, a lead sulphide containing small amounts of silver, you could
roast it in a vessel which permitted free access of large quantities of
airemxk This would remove the sulfur and leave a mixture of lead and silver.
Industrially silver is removed from lead by a repeated melting and partial
crystallization, faikewedzbgxempeXixbionnixthexenrikehedzexdx of the melt.
Crystals.containing appreciably less lead than the original mixture tend to
form before the silver-rich fraction solidifies. By repeating this process
many times the silver content is raised a great deal. The enriched fraction
is then cupeiled and the lead removed,mostly in the form of litharge.

From the foregoing you can see that the separation of silver and lead
is an expensive and time-ccnsuming operation and is not readily accomplished
outside of a regular smelter.

The Department issues aimonthly organ, the Ore Bin{ We will be happy to
place your name on our subscription list upon receipt of 50 cents for a one

year's subscriptione



DISCUSSION OF A PROPOSAL

! 1O ESTABLISH AN ELECTROLYTIC ZINC PLANT AT

£ BONNEVILLE POWER DEVELOPMENT

A

In considering the economics of 'zinc production in the United States, it is
necessary to bear in mind that the Tri-State distriet.of Missouri, Kansas

and Oklahoma, which has been the dominant factor in tonnage, has passed its
peak, and will play a decreasing role in the future. An extensive campaign of
drilling failed to disclose any substantial extemsions beyond the present
productive area. This district will continue to produce for a long time to come,
but the future gine market in the United States will depend more and more on

the complex ores of the western States, and this will involve adjustments in
smelting locations and methods.

Speaking before the American Zine Institute at St Louis on April 26, 1937,
Walter Renton Ingalls, Director of the American Bureau of Metal Statistics,
and recogniged as a foremost authority on Zine, saids

"America is not so riech in zino ore resources as are other parts of

the world, and the ores we mine average lower in lead and gine, In

my survey as of the end of 1930, I computed 179 million tons of lead=-
gine ore in foreign countries showing an average grade of about 13% zine
and 7.3% lead, while the tabulation of about 180 million tons in the
United States showed an average of 5% zinc and 1,257 leads The latter
tabulation inecluded the great tonnage in the Tri-State District . ¢« + »
The time draws nearer every year when we shall be confronted with shorte
age in our domestic supply of zinec ore. Our old mines are becoming
exhausted; we have but few that are being held in reserve, We do not
discover many new mines, although T am not wmindful of the recent devel-
eguontlﬂ.n’ch-m.mkorﬂill&sullim, end at Pioche s o o ¢« « ¢ ¢ &
although the Morning Mine has but a few more years of life, some increase
in zinc may come from the Coeur d'alene . « « « We divert a considerable
proportion of our sulphide concentrates (about 100,000 tons per year)
and electrolytic dross to the direct manufacture of zine oxide and lith-
opone. Those substances come into inereasing competition with other
substences, and it is possible that the process of production of spelter
may re-capture that supply or part of it « + + "

From Mre Ingall's remarks it is plain that he anticipated a shortage of zinec in
this country in the not distent fwture. Word has now come from the Defense
Commission at Weshington, that they expect a shortage of 35,000 - 40,000 tons
and they are already urging producers to step up their output. ,

A plant in the Bomneville area which can be on deep water, will be advantegeously
located to handle supplies from Alaska, or from British Columbia, and there are
known to be promising depesits that have not been developed because there was no
reduction plant to which zine concentrates could be shipped without excessive
freight charges., Peru in South America and the west coast of Mexico both have
large undeveloped resources which would be within the Bonneville orbit if sup=-
plies have to be imported to supplement domestic supplies.

The present defense program makes it desirable to utilize as far as possible
sources of zinc which are now lying dormant, There are within the range of
Bonneville, such sources which cen make a subsgtential contribution to current supplies.
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A Report is awvailable by \Mr. Vime Le Merritt of Acme "ngineering Service,
657 Railway Exchange Building, Portland, which gives total reserves as

315,587 tons. These are tabulated as follows; 4
Blocks Zine Lead Copper Gold 8ilver Tonnage
" proven and
X hd A oz 0z in sight.
AN 8.1 0.95 0.86 0,02 0.60 5,745 tons
ol 4.9 0.80 0.90 0.02 0.30 18,763 "
#cw 10,48 3,075 0,175 0.022 0.90 gs,272 ™
i i 8,045 .64 04,5085 0,025 0.22 109,145 ™
b 7«80 o580 031 0.02 —— 256,822 "
s 886 4605 0,212 0.03 Qe47 32,180
g 10,30 W45 «40 0404 0460 15,680 "
g 6,00 1.75 «14 0.02 0420 4,200 "
b 10,92 1,31 «368 0,115 0,40 15,070 "
" 7e23 1430 o448 0.021 035 87,760 ¥
Average Te96 1,138 #3681 0,0333 04404 31 5,587 "

While these reserves are developed on three levels =(two sides only)= the sampling
indicates that all the bloeks except "K" may be safely teken as developed

ore although the raises necessary to bring them fully into the standard

position for such classificetion, are lacking. Block "K" covers the developed
length on the lower tumnel level to a depth of 50 feet below that level., Rlock
H, while exposed only on level No 4, can be safely included ss developed ore.

The development on the bottom level shows that two ore shoots on the level
above have extended laterally until they form a continuous ore body, This
is a favorable indication for the next bleock below,

As regards possible ore, Mr. Merritt is of the opinion that driving the middle
level ahead for 150 feet will reach an undeveloped ore shoot, with backs above
the lowest level of 780 feets Arbitrarily assigning a length of 100 feet to
this shoot, -this being the shortest length of any of the exposed shoots, and
an average width of 8 feet would give 45,800 tons in such & block of ground.

Mre. Merritt is of the opinion that geological conditions indicate that the
ore shoots may be expected to continue to very considersble depths.

Other undeveloped veins in the same area are reported to indicate distinet
possibilities of the existence of canmercial ore shoots, so that, given an
outlet for the gine concentrates, this area should be able to supply larger
tonnages than the existing development justifies.

Present exposures justify an initial production of 280 tons per day from which
there would be produced 280 toms of concentrates, which in turn would yield
14 tons of metallic zinc.



Bo. District - This district is being developed primarily for precious
8, and there are reliable reports that a production of § to 6 tons of
gine oconcentrates per day would be made if there were any place to market them.

This tonnage would yield 2.5 tons of zine per day.

i)
s )

Metaline Falls District - This distriet in northeastern Weshington is a
producer and is now shipping 60 tons of high grade zine concentrates to the
reduction plant at Great Falls Montana. Most of these concentrates move over
the Milwaukee road and the distance is 806 miles. Over the Great Northern the
distance would be 653 miles, The distance via Great Northern to Portland

is 499 miles which might result in a lower commodity rate than that now in
force to Great Falls. The present rate ie a smelting in transit rate and it

is therefore doubtful whether the concentrate hauling end would be reduced, even
in face of competition. -

A plant at Portland ecould meet present schedules, and even lower them slightly
to get this business, and tentative inguiries have indicated that the shippers,=-
the Pend Oreille Mines & Metals Co, would be open to discussions. These con-
centrates are high in zine, but have only traces of gold and silver. The
average content, as given by the shippers is; '

’ in Pb Cu Fe Insol 8b Cd As Ag Au Cal g_;g?
TB61.8 0,70 0.05 0 55 4.3 trmtrﬁb‘. Tr tr 0480 O

Sixty tons of such concentrates would yield 30 tons of zine per day.

There are reports that certain mines in the Coeur d'Alene District are unable
to market their zinec concentrates locally. The Haley District of Southern Idaho
alsgo has deposits earrying zinc, but this latter metel is of no interest now
due to lack of a shipping point, A plant at Portland would be within the
necessary distance to enable shipments to move.

Shasta County =~ The copper-zine mines of the Pully Hill and Afterthought
districts have been operated at various times with indifferent success, largely
beocause of lack of a suitable outlet for zinc concentrates. The records of the
Us S. Bureau of mines give a total production of sulphide ores of 578,332 tons.
Date on zinec is incomplete as in early years no record of assays was kept.

The largest developed properties are now held by the California Zine Co. con-
trolled by Mre Ae D. Joyce of the Glidden Paint Co.

THE RISING STAR MINE is reported to have produced 100,000 tons of ore oer level,

or 800,000 tons for the five levels developed at 100 foot intervals. The ore
occurs in lenses which average 20«30 feet wide and 280 feet long. Rogers, Nayer

& Ball report that only 10% of the promising ground at this mine has been developed.

Up to 1920, this mine had an approximate production of 175,000-200,000 tons of
selected copper ore, the zinc being avoided as far as possible. In 1924, 1925,
1926 and 1927, the Califormie Zine Co mined 81,072 tons of



or' from this mine, The average content wasy

#

Cue = 2,037 3 Zne=~19.64% 3 Au 0,02 oz. ; Ag 2,00 oz,

The ore reserves in this mine we were estimated to bef

Date of Bstimate March 12, 1920  May 1, 1920
Estimate by Rogers & Ball Beals & Nowland
Developed Ore : 126,300 tons 212,625 tons
Probable Ore 71,000 " 37,8650 "
Total developed & Probable  TO7,500 " 30,275

It is reported that California Zinc did no development work so, based on
Rogers & Ball estimate, there are now available;

Developed Ore 45,228 tons
Probeble Ore 71,000 "

Total 116,228

BULLY HILL MINE From 1910 to 1910, & total of 22,946 tons of copper ore was

preduced, Full assay plens were kept, showing copper gold and silver values,

but zinc was determined only irregularly. In 1520, Mre Rs L. Beals, on behalf
of the Jackling interests, estimated the reserves in this mine at 124,000 tons
averaging:

Cue= 2.8 & 3 Zn 12,07 3 Au 0,08 oz and silver 5.1 oz,
As no mining has been done sinece that time, these reserves are intact,
COPPER CITY MINE The recorded production is given as 16,850 tons mined for

copper. No {igures are available as to average content. Zinc was said to
be too high for profitable exploitation as a copper producer.

AFTERTHOUGHT MINE - The Us S. Geological Survey has a record of production of:

1917 = 2,605 tons with 4¢3% Zn ; 4427 Cu 3 5.2 oz Ag
1218 '14,998 » » 7»3% " H 9‘5% . s Bsl " ¢
1919 - 6,000 " " 2440% " 5 4e2% " 3 4,0 " O

From 1925 to Aug 1927 the California Zinc Co. produced 38,062 tons of ore
with average content: .

Cu = 24657 3 Zn 15.,85% 3 Au 0,02 oz 3 Ag 4.5 oz.

The lowest or 800 foot level is not completely developsd, Present drifts
show good ore in seams, and it is the opinion of the last operators that its
possibilities are not exposed.

There are probably not large ore reserves that could now be teken out. The
foremen during the last operatioms believes that a mill could be kept going
with 125 tons per day for 6 months during which active development would be
necessary.

THE DONKEY MINE adjoins the Afterthought on the south east. A considerable
number of surface workings are all said to have shown ore too ziney to make it
suitable for copper smeltings This property could be effieciently developed
through the Afterthought tumnel, and is clnsidered to offer prospects of a
eonsiderable tomnage of high zine ores with proper dsvelopment.

-5‘



The Afterthought and Donkey mines are available, Mr, Joyce's asking price is
8 total of {200,000, and terms can be arranged by which the bulk of the pay=
m-:gtn can be made as royalty as ore is extracted.

T;ze Bully Hill and Rising Star groups are not on the market at present. These
two groups will be affected by the lake formed behind the Shasta Dam now
under comstruction, and negotiations are now progressing with the Interior
Department regarding possible demage to the mines from the water,

The Glidden Company is interested in a Lithopone Plant at Oakland, and con=
siders that its mines in Shasta County are potential sources of zine for that
plant. Considering the quantity of zinec which can probably be marketed for
maling lithopone, it is probable that ultimately the bulk of production would
come within the orbit of a plant at Bonneville,

The cadmium content of the Shasta County ores is unusually high, The Manager
of the California Zine Co, gives the cadmium content of bulk concentrates
with 47% Zn ae 16 1bs or 0.8%

OTHER OCCURRENCES There are other prospects along this belt of alaskite pore
phyry which show the characteristic type of ore. Between Copper City and the
Rising Star mine, are partially developed prospects showing ore high in zinec.
Between the Afterthought and Bully Hill is a slightly developed prospect

showing ore with copper and gine, Work is too slight to give any real idea

ag to size or grade, It is, however, a favorable prospect. About 7«8 miles
south east of Afterthought is a group of prospects on which some superficial
work has been done. The surface is largely obsoured by a thin lave flow. Assays
from shallow pits gaveg

Cue = 1=2% 3 Zn, - 6=~12% 3 Au 0+10 oz and some silver and lead.

The freight to Bomneville of concentrates would be about $4.75.

FOOTHILL COPPER~-ZINC BELT

This belt of copper zine ores extends from Salmon Falls, just south of the
American River in Eldored County, through Copper Hill, Ione, Campo Seco, Jenmnie
Lind, Telegraph City to the vieinity of Blanchard in Tuolumme County, a distance
of some 85 miles, There are 24 known copper-ginc mines along this belt

which were worked for the rich secondary copper ores that occurred alemg or
near the bottom of the oxidized zome. This work was done some 75 years ago

and at that time but feeble attempts were made to treat the underlying sule
phide ores, These were evidently ‘unsuccessful.

PENN MINE. This mine near Campo Seco, in Amador County was opened in 1910
and extensively worked, At this point, one of two lenses was found to be
relatively high in copper and low in zine, From 1910 to 1918 it produced
428,720 toms of ore which was profitably smelted for coppers. With the fall
in copper prices after 1918, it could not be operated at e prefit, A report
made for the American Sjelting & Refining Coes by Js Kruttschmitt Jr. in 1926,
gives present reserves as 175,000 tons. The most of these reserves are in
the west or zine lense. The reserves as reported by Kruttsclnitt are;

Location amgled Probable Prospective Total
Yo 2 Lense 68,643 30,000 55,000 133,678
No 3 " 32,718 10,000 n—— 42 718

01560 F5000 178 388
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Regarding the prospective ore, this was in the No 2 lense between the deepest
workings and the Campo Seco faulte lire. Ae P. Busey, who was menager during the
years 1910-1918, states that the No 2 lense, after showing some broken ground,
had again develeped into & solid lemse, and he believes it -will continue down
to the fault. The 35,000 tons dre therefore probaebly there,

This mine showed two lenses, one in each of two veins about 00 feet apart
horizontally. ®Each of these lenses was practically continuous from the surface
to the Camp Seco fault which cuts the west vein at 1100 feet and the east vein at
1400 feet. This fault has a horizontal displacement of 1100 feet. The east
lense which contained the better copper ore, was developed below the fault by

an internal shaft to 3400 fest, Below the 2800 foot level, while ore continued
it was only 2 feet wide, which was not commercial, The ore reserves sampled

by Kruttsehnitt are between the 1500 and 2800 foot levels.

As all the equipment has now been removed from the Bast shaft it is probably
wise to leave these reserves oul of consideration. The cost of unwatering would
be high, However a long drift to prospect the west lense on the 1800 foot level
from the No 3 shaft had reached within 800 feet of its objective and might be an
inducement for re-opening the shaft and putting in enough equipment to take out
the known reserves, Much would depend on copper prices as these reserves have
only about 5% sinc, but are relatively high in copper.

The content of the 68,643 tons sampled in the No 2 - (west) workings was;

Ol o = in Au Ag
% h. oz/ton os/ton
3.‘2 11001 000?1 5.06

If the ore in the No 2 lense continued below the fault to the seme depth as it
did in the No & or east lemse, then there would be an additional 350,000 tons.
Appearances are sald to indicate a reasonable expectation of this.

I have one analysis of gine fume made from gine middlings running 28,67 zinc.

- This fume contained lel% Cadmiwm. Using this ratio, 554 zine concentrates would
contain Q.74 or 14 lbs per ton. This is about in line with the comtent of the
Shasta County ores,

The distance to Stockton is about«3d miles and trucking should not cost over
§le28. COcean freight of $3.50 and .50 at the Bonneville end would make a
total charge for freight to plant of §5,25.

Assuming a production of 125 tons per day, the estimated reserves would last
5 years and there is excellent prospect of 8-10 years after that from reserves
below the fault.

CONSTELLATION Adjoins the Pemn on the souths The Reports of the State liiner-
alogist state that a shaft was sunk to & depth of 200 feet on the comtinuation
of the east vein from the Pemn Mines, At this depth a crosscut cut 7 feet of
sulphides assaying 34007 Cus 3 9¢5% Zne 3 0.15 oz/bon Ausj and 8,0 oz/ton Age
Ore from this shaft could be delivered to a mill on the Pemn property.




Adfhcent to the Pemn mine on the north are surface showings of gossan which
the latter were anxious to develop, but the price at which they were held wes
sd high that no agreement was ever reached.

2
Ths Penn mine in‘ now idle, and hm been offered to me at a price of $50.000
payable from royalty of 50¢ per tom of ores

Concentration tests made in the laboratory of the Combined Metals Reduction Co.
at Bauer, Utah, showed that copper concentrates with 20 - 2E% Copper with 85«
804 recovery could be made, carryinz a meximum of 5% Zn and zinc concentrates
with 55% Zn with recovery above 70% Cold and silver recoveries of 80% can be
made if a little iron is allowed to float.

TELEGRAPH HILL GROUPs Centered arocund Telegreph City within a distance of

ZF miles along the bDelt, are 4 deposits which have been worked in the past. Two
of them, the Quail Hill, and the Napoleon, have a record of a considerable
production of rich copper ores from the zone of secondary enrichment. In the
others, such ores seem to have been lacking.

Q’UAIL HILL A shaft has been sunk to a depth of 300 feet with levels in sul-
phides at 70, 170, and 270 feet. A report by Hershey indicates that this was

a chimney associated with a cross fault and was not in the main fissure. Reports
are that the chimmel had bottomed above the 270 foot level, The ore shipped from
it was very rood grade. Available date as to shipments to Tacoms smelter has
been assembled by Mre We G. Swart, B, K. as follows;

' Au Cu in
Tons oz/ton  ox/ton % 2

2,622.1 04400 €451 54 58 18460
I found some ore remaining in the corners of the shipping bins which assayed

Au Cu in
o/ ton oz/ ton 4 b4
«41 10,69 546 £B5.8

This ore had been exposed for some years and was certainly somewhat oxidized.
Flotation tests showed that a copper concentrate of over 24% Cu with between
8 and 9% Zn with recovery of 70=78%, and a zinc concentrate of B50-55% with

a recovery of 85% could be made., Gold and silver recoveries were erratic
which may have been due to semi-oxidation.

The distance to Stockton would be about the same as from the Penn mine and
cost of freight about the same.

NAPOLEON Mine The owmer, Mr, E. Hs Iutter of Minerals Separation Co. believes
that there is somewhere between fifteen and forty thousand tons of ziney ore
above the 280 foot level, He gets this information from conversation with a
lessee who opened up the property some years ago. HNHe places the probable
assay as based on some crude concentrate attempts, at:

Au Cu Zn
oz/ tan oz/ton % .
0e24 3.6 Be? 840



CORLIER The Collier is about a guarter of a mile south of the Wapoleon, and
s & shaft about 70 feet deep, There appear to have been no secondary ores
at this point. A sample from about 5 tons of recently mined ore lying on

the dump assayed:

Au ‘ y Cu Zn ~ Pb
pz/ton oz/ton 4 % %
0.10 11440 2.3 22,4 1,28

A line of shallow pits showing gossen extends well along toward the Napoleon.

GOPHER HILL This occurrence lies 4000 feet south east of Quail Hill in the
direction of the Napoleon. A sketch signed by Mre. We C. Swart E, M. shows
two levels in the oxidized zone outlining ore 110 feet long and 75 fect wide.
Neither copper nor zinc percentages are given, as gold seems to have been
the attraction.

There is a paragraph in the Reports of the State Mineralogist saying that an
ore body 230 feet long and 5 feet wide was opened at this point which averaged:

An Ag. Cu Iin
oz /ton oz /ton % %
0'53 5.0 2.0 10-0

Such maps and sections as are now availablecdo not show that such a length is
actually opened, The 78 foot level is marked as in sulphides.

COPPER HILL This deposit, located some 10 miles north of Iome, on the south

o Cosumnes River, shows evidonces of considerable past work, There
are evidences of heap roasting and considerable slag shows that smelting was
conducted there. There are two parallel veins about 50 feet apart. These
might be the same two veins which exist at The Pemnn Mine, bt there they are
300 feet apart. Most of the work has been done on the west, or Cosumnes vein,
on which ashaft has been sunk to 2850 feet. According to the Reports of the State
Mineralogist, most of the ore smelted ceme from the bottam level of this shaft,
which has a drift north for 328 feet and south for 228 feet, a total lemgth of
558 feet, On the Cosumnes vein there is a shaft 90 feet deep located 1500 feet
south of the main shaft, and on the east vein a shaft of similar depth called
the zine shaft, 900 feet to the ngrths This indicates ore over a length of 2400
feet., The State Report speaks of wide lenses in a vein 2«4 feet wide.

No definite data as to the assay of the sulphide ore is available,

IONE COAL & IRON CQ. fThis occurrence is about 2 miles north of Ione, and
about 8 miles south of Copper Hill. There are four shafts covering a length
along the strike of about 1000 feet. Ore was found in each of these. The State
Repors give the width of vein as four feet, and sulphide ores were heap roasted
and smelted., No definite data is available, A few pieces of ore lying on one
of the dumps gaves

Au ‘75 Cu in
oz/ton oz/bon % %
0e78 8,98 81 Tot run
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JENHIE LIND « No definite data is aweilable as to the occurrences near this

thwn. It is about 7 miles south of the Pemn Mine, and surface indications
aere fairly extensive. B

BIG BUZZARD = This occurremce near Salman Falls close to the south fork of the
fmerican ﬂmr, eppears to be the most northerly ocourrence of importance
along the fracture, In 1928, one sheft wes still open and samples at 10 foot
intervale along e drift for fifty feet, gave an aversge width of € feet with
content,

Au Cu Zn
oz/ton ox%m % %

0.7 15.0 Sed 17,10

¥hile only fifty feet could be sampled, surface workings peint to ore over a
considerable distance. As ore of thet character had no market, development was
evidently dropped, I S

BIANCHARD - Th Tuolumne County, just north of the Stemislaus River, a deposit
was opened e few years ago, showing sulphide ore high in sine and gold. This
is apparently on the seme fracture, and probably marks its southern extent.

The Foothill copper-zinc belt is the locus of important ore bodies, as shown by
the results at the one point where development has been carried to any depth.

At this point, the Penn Mine, there are two parallel veins sabout 300 feet apart,
Further north, at Copper Hill, there are two veins, but the distance between
them is only 50 feet. This indicates that they are converging. The Nassau mine,
about 7 miles east of Telegraph City has developed a eonsiderable amount of
zincy ores high in gold. This might be on the east of the two veins, if they are
converging or rather diverging toward the south.

The east vein at the Penn mine was commereial to a depth of 2800 feet. Ore
continued to the bottom of the internal shaft at 3400 feet, but widths below 2800
feet averaged only 2 feet which could not be mined., The grade was the same.

The length of the fracture in which the ore bodies occour, its location in the
same type of rocks in which the mother lode fracture cccurs about 12 miles east,
where workings are down over 6000 feet, meskes it reasonable to expect that
other ocourrences comparable with the Pemn mine exist along the fracture.

Any attempt to designete definite tonnage at present must be only a guess. The
lengths reported in the Reports of the State Mineralogist at Copper Hill and Jone
would, if the lenses persisted to depths comparable with those demomstrated at
the Penn iMine, yield a million toms at each oecurremce., The four deposits
around Telegraph City may have a similar tomnage. Taken altogether, it is not e
wild guess to assume that this channel will produce several million tons of ore
which can be treated at a satisfactory profit if the zinec contributes ite fair
share of the revenue.

NASSAU MINE. This mine attempted recently to ship ore or bulk concentrates
To the Us S Smelting Co. at Salt lake where it was plemned to separate the
ginc from the lead in their comcentrator. It is reported that it failed to
yield enmough returns. I have no definite data, beyond favorable reports as
to its being a potemtial shipper of concentrates.



THE MARKBT FOR ZINC OX THE PACIFIC COAST

A f'urly complete inquiry a few years ago with the aid of the Chamber of Com=
mgree of San Franeisco end Los Angeles, indicated thet eotual consumption was
not far from 78 tons per day. This estimate was confirmed by personal contact
with representative of a large metal selling group. :

A considerable part of the consumption is in the fom of oxide, and the high
purity of electrolytic zinc guarantees a product at least equel to that of the
Hew Jersey Zinc Co. ‘

Die casting is a grdw:tng industry on the Pacific Comst, and for this electrolytie
gine purity is essential.

The bulk of the zinc used for galvanizing is at present supplied by the retort
plant at Amarillo, Texas. There has been complaint regarding the lead, iron,
and cadmium coentent of the Amarillo zine, and one large producer stated thet
they had at times o stretch specifications.

The survey, conducted by the Chambers of Cammerce, which covered only large
consumers, showed

Anmnmual Consumption

Slab Zine
Los Angeles Ares 4,000 tons metal
S8an Frencisco Area 6,880 " "
Breass
Los Angeles 4,000 tons contai 1,600 * "
San Francisco 1,280 " - oo " W

Zine Oxide

Los Angeles = Tires 4,980 tons containing 5,980 " -
"

Peint 2,400 " " 1,920
Ceramics 500 " " 400 " .
San Pranciscoe 2,128 » 1,700 * "
¢ POTAL 19,980

EASTERN MARKETS

In addition to the market on the Pacific Coast in which a plant at Bomneville
would have a freight advantage, freight rates via Panams Canal will enable

the product to reach Atlantic Coast markets on & freight par with zine produced
at Bast St. Louis. The differential in prices between New York and St. Louis is
the actual emount of the freight or 0,37 per pound.

The steamships are ready to apply the existing copper rate of £4,00 which has
now been in force for a long time, to zine. The total delivery charges will be

Delivery to steamer, including dock & harbor dues  $1.00/ton

Qcean Freight 4,00 "

Atlantic terminal charges ine. local freight « 50

Insurance, interest, contingencies « 50
TOTAL $6.00

-.llﬂ



Thé principal factors which enter into a discussion of the commercial espects
a{ a proposal to comstruet a plant near Bonneville Dam, are:

1 = The aveilable sources of zinc concentrates.

2 - The market for the product, the prices at which it can be sold,
and the possible competition with other producers.

8 = The cost of production

4 ~ The Capital required and the returns which may be expected for
its use

A plant in the Bomneville area will have power rates considerably lower than
those now enjoyed by any electrolytic zinec plant,

1 - SOURCES OF ZINC CONCENTRATES

OREGON & WASHINGTON & IDAHO

A map issued by the Pacific Northwest Regional Planning Commission, lists
seven known zinc occurrences in Oregon, west of the main divide of the Cascede
range, and five in Washington.

The nearest zinc reduction plants are at XKellogg, Idaho, in the Coeur d'Alene
District and at CGreat Falls end Anmconda, Montana. The nearest plant,~-that

at Kellogg has large reserves of zine ore in its own mines, and has accepted only
small emounts of custom concentrates. Freight rates to Montans plants have been
too high to induce development, in most cases,

There are in nmortheastern Washington, important zinc occurrences which have been
shipping regularly to Montana plants, but in actual rail distance, they are nearer
Bonneville than to either Great Falls or Anaconda.

In the Jordan Valley of southwestern Idaho, elose to the Oregon line there are
318,000 tons of zine-silver ores developed with prospects of a much larger
tonnage This assays:

Au - os Ag=o0z Cu=% Pb=% Zn-7%
s

«028 10,19 0.62 0.88 14,56

This ore is tributary to Bonneville, and could probably be most economically
treated through a reduction plant there,

In the Hailey District of southerm Idaho, are comsidersble reserves both in
mines and dumps, which could be brought into production with the necessary
reduction plant so that the zinc conoentrates could be profitably shipped.

Columbia Mines Development Co. - This Compary hae developed an occurrence on
the Santiem miver, about 100 miles from Portland, and now has & substantial res-
erve ready for stoping. The property is at an elevation of 3000 feet, where
operations can be maintained without difficulty throughout the year. Only
ocossionally is a snow plow required to meintain commmications. At present
but one vein system has been explored, but it ie reported that there are other
parallel systems of promise.




A plant at Bonneville would have some proteection against competitive shipments
from the east, by higher westbound freight rates. Present rates are;

# QnSpolter...-.‘............_g#?.Oeftonbyslowatmr
t A, 7 B.00/ "™ " fast "

on Slab Zine (Specified as not spelter) . + +» « 10,00 " " slow "
© 11,00 * " fagt "

Electrolytic or cther high grade zine would teke the last olassification.

METAL PRICES

The bulk of the zine used for galvamizing at California Plante comes from the

retort plant at Amarillo, Texas. The freight rate to Los Angeles or San Francisco
is 60f per hundred pounds. The emelter is et present sbsorbing 173 of these
charges, billing to lerge comsumers et 42}¢ per hundred over £t Louis base

prices. Small consumers are, however, paying up to {1,086 per hundred over £t.

Louis base., The freight rate from Amerillo to St Louis is 193¢ per hundred

pounds, se the Amerillo plemt could bill to Pacific cosst comsumers at 60-19% « 40%¢
and still be on an equal footing in either market. This latter figusre has there=
fore been uged in the following esleulstions.

Electrolytic zine is nominally quoted at 1f sbove S5t Louis base prices for spelter,
There is a growing market on the Pacific Coast for metel for die-ecasting, and
only zinc comparable in purity with electrolytic zine cen enter this market.
Recent inquiries indicate a consumption of 200 tons per month in the die casting
plants at Los Angeles and San Prancisco, and there ig no doubt but that part of
this market could be obtained. The production of electrolytie zine has now
reached such proportions that it should not be expected that the total output of
a plant could be sold at a premium. Although thers is no question but that

the resistance to corrosion of electrolytic sine is much greater than of spelter,
it makes & dull grey coating instead of the pretty spangles, and galvanisers
will not pay any premium for it.

The product of the Amarillo plant, made by retort process from impure ores has
sonsiderable percentages of iron and cadmium, both of which wre objectionable
in galvanizing, and one at lesast of the large consumers on the Paclfic Coast
reports trouble with peeling and that they had frequently to stretch their
specifications to enable the imarfllo product to pass. Asked whether et the
same price, they would prefer a spelier made from electrolytic sinc with the
exact addition of leed to give them their conditions, they said there would be
no doubt mbout its From this it is safe to infer thal at egnal prices an
electrolytic plant could expeet to gain practieally this whole market on the
Pacific Coast.

Ocean freight from plant to Los Angeles should not exceed §3,50 and to San Fran=-
cisco $2.80 per ton. Herbor duss on comstal shipments ere &¢ per hundred. The
maximum charge from steamship to consumer should not exceed £1.00s If we assume
80¢ trucking at the Bomneville end and 5¢ wharfage, the total celivery charges
on zine sold in the San Prancisco Bay sres would be not over £4.20 or 0.21¢/1b.
Local delivery charges at Los Angeles would not exceed GO¢ per ton so that total
delivery costs would be about #4.80 per ton or 0.24¢/1b.
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e o

#

SCALE OF OPERATIONS

Speaking before the Amerigan Zine Institute at St Louis, om April 26, 1957,
Walter Renton Ingalls, Director ,of the American RBureau of Metal 8tatistics,
and recognized as a foremost authority om Zine, saidy

"Americe is not so rich in zine ore resources as are other parts

of the world, and the ores we mine average lower in lead and zine.
In my survey as of the end of 1930, I computed 179 million tons

of lead-zine ore in foreign countries showing an average grade of
about 1% zine and 7.37 lead, while the tabulation of about 180
million tons in the United Stetes showed an everage of 57 zine and
1257 leads The latter tabulation included the great tommage in
the Tri-State Distriot . « . + The time draws nearer every year
when we shall be confrented with shortage in our domestie supply
of zine ores. Our old mines are becoming exhausted; we have but
few that are being held in reserve. We do not discover many new
mines, although I am not unmindful of recent developments in the
Bunker Hill and Sullivan and at Pioche . » « « although the Morning
mine has but a few years more of life, some increase in zinc may
come from the Coeur d'Aleme o « + » » We divert a considerable
proportion of our sulphide concentrates, (about 100,000 tons per
year), and electrolytic dross to the direct manufacture of zine
oxide and lithopone. Those substances coms inte inecressing come
petition with other substances, and it is possible that the process
of production of spelter may recepture that supply, or part of it."

From Mre Ingalls' remarks it appears plain that there is a probability of an
underproduction of gzine in the near future, and it might even be necessary to
bring in supplies from abroad. A plant in the Bomneville aree will be adventageously
located to hendle supplies which are now dormant. It cen receive concentrates
by steamer direct at the plant, and it is kmown that there are large reserves
in Alaske and British Columbia which are lain undeveloped because of lack

of market facilities for production of metal. There are also large resources
in Peru and the west coast of Mexico which would be tributary to Bomneville if
it becomes edvantageous to import szine. The probabilities are for insufficient
reduction capacity for home needs, and this situation is now aggravated by the
demands for the defense program.

The following concentrate tuppliu‘ would be immediately available, so ean be brought
inte production within the time required to get an electrolytic plent into operationm.

Location Daily Tonnege Daily Yield
Concentrates Zine
Pend Oreille Mines & Metals Washington 60 8445
Columbia ifines Dev. Co Oregon _ 28 1440
Bohemis Distriet L 5 245
Penn Mine California s S5
Totals 112 60,5

ol4~
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There are developed reserves in the Penn mine for 3 years, with a certainty that

further development will add to these reserves within that time, possibly emough

for another 6«8 years, QOther occurrences along the Féothill Belt would certainly
develop to take care of the tompage figured from the Penn when that is exhausted,
and probably much more than that.

The Columbie Mines have § years ore developed above the tummel levels, and sinking
will without question add appreciably to this. Other veins in their own ground
as well as neighboring claims, also give definite promise.

The Bohemia Distriot is just being developed and should operate for many years.

The Pend Oreille Compeny have large reserves both in the operating property, and
one which has never yet been developed.

The potential supplies of zinc within the orbit of a reductio plent at Bonmeville
which would be developed if the owners were given incemtive by provisior of & market
for concentrates within a reasonable distemce, taken together with supplies which
can be brought direct to the plant by steamer, lead definitely to the comclusion
that within a few years, there will be a sornd basis for a considerable increase

in the size of the reduction plant, which would make for lower costs.

For the following calculations, three S8t Louis base prices are assumed, and e
division of markets between the Pacific Coast and Atlantic Seaboard has been taken,
based on 807 of the Pacific Coast market, for both galvanizing snd die casting. On
this basis, the average prices received for zinc would beg

Los Angeles Sales St Louis Price 44 B¢ B, 5¢ 64 5¢

Los Angeles Sales =3000 tons 5900 tons Die cmmgg 4,965 5,965 6,065
San Francisco " 3100 * s00 " " - 44950 5950 6,950

Atlantic Coast 18075 44 500 Be 500 6. 500
21175 ‘ 44631 54631 64631

‘15"



" METAL RECOVERIES

One electrolytic zine plant made an actual recovery of 93,77 of the metal in
ealoines averaging 61% Zn., Such a grade of calcines would be mede from cone
centrates averaging 54.5% Zn. One large operating plent reported for a 3
months period an awerage recovery from calecine to cathode ¢f 97#% This ine
cluded zinc in purification residue at 100%. There should be deducted a small
amount for this item, as the copper sponge shipped carries about 157 Zn. This
however is so small in weight that the actual szine lost is very small. They
had the zinc down to 4.6% in the residue.

Experiments have shown that concentrates from the Foothill Belt in Califormia will
run 54-567 Zn. Work to date on Shasta County ores shows that the mixture of
sulphides is so intimate that only very flme grinding will effect a separation.
Bulk concentrates of 474 zine have been made, Preliminary caloulations indicate
that the largest return from Shasta County ores would come by making a bulk con=
centrate, treating this by Waelsz kilns to recover & zine fume, and shipping the
copper residue to smelter.

From the potential sources of supply in Oregon and Waahingtan, concentrates
of 547 to 61% Zn are being made.

For purposes of caleulation, an average recovery from calecine to saleable gine
is taken as 938,5%

POWER COSTS

The Bonneville Power Administration have filed 4 power schedules as follows;

A=-2 Covers power taken from bus bars of the Bonmeville Project Plant
which is taken as meaning within a eircle having a radius of
15 miles. The rate is $14,850 net per kilowatt year of billing
demand, The weighted monthly average power factor to be .85 or
more. It is based on maximum demand for any 80 minute period.
This rate figures out at 1,87¢ per KWH. A ratchet clause provides
that billing for eny month shall not be less than the highest
billing demand which ocourred during the immediately preceding
eleven months.

C=2 Covers power at locations on the tranmmission lines, approved by
the Administrator, and is to be billed at §17,50 net per year per
kilowatt of billing demand, which is based on maximum demand for
any 80 minute period. It also has a ratchet clause similar to
that in A-2

lfu-i Covers optiomal wholesale power and provides fory

e~ Demand charge of 75/ net per month per kilowatt of
billing demend. _

b~ Energy Charge of 24 mills net per kilowatt hour of
current delivered

It also has & ratchet e¢lause but limited to 75% of the billing
demend in any of the preceding eleven months.

All of these Schedules require firm econtracts, and billing demand is to be either
actual demand or contract demand, whichever is greater. This wording indicates
that while firm contracts are required, it would be possible to make this
slightly under expected demends, so that actual demand would be always
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a.’iligh;tly over contract figures. That is, a little flexibility is indicated.

Hel Covers DUMP ENERGY, and is to be billed at 2.5/ per KWH of
energy delivered, This Schedule requires that purchaser have
either a stand-by contract or gemerating facilities satisfactory
to the Administrator. This would practically rule out its
application by a proposed electrolytic zine plant as the Capital
tied up in an idle gemerating plant of the size regquired would
be a heavy burden.

The hardships of the ratchet clause to an enterprise which may be subject to
considerable variations in production rates to conform to market prices and demands,

have been pointed out to the Power Project Administration, and it may be pos-

sible to work out some arrangement by which slightly greater flexibility is

achieved,

There are available sites both within the 15 mile limit of the power project,
and further down the river. Questions of transportation, sulphur disposal etc.
will require study in order to arrive at the best average solubion. In absence
of this detailed study the (=2 schedule is selected as basis for power costs.
An electrolytic zinc plant has a power factor of about 95% Adjusting for this
would bring the billing rate up to 2.12¢ per KWH.

To cover the contingency arising from the ratchet clause and from the stipulation

that billing demand shall be contrmct demand or actual demend, whichever is the
greater, a reserve fund should be set up from operating profits.
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BY~PRODUCTS

There are by-products of the normal procedure in preparation of pure solution
of zine sulphate for electrolysis whiech add to th/n revenue from operations.
These are; ,

'
e

Su,lEur

Sulphur costs §24.00 per ton delivered et paper mills in the Pecific Nortlwest,
and the emount consumed in the area contigucus %o Buuneville is more than the
output of the proposed zine plant,.

After elliowing for the sulphate sulphur purposely left ir the caleines to maeke
up plant losses ¢f sulphurie acid, average zine concentrates will give about
«27 tons of sulphur in roaster gases per ton of concentrates. Sulphur as 80g
and other losses may reduce this to a recoverable figure of .24 tons. The
average content of flash roaster gases is 9% 8,

Sulphur is being commercially recovered from roasster geses by several methods
based or the coefiicient of absorption of certain sclutions.

Imperial Chemicel Industries in England have developed = process using basic
aluminue sulphates. Tt has been successfully applied to power plants in the
London area to remove Sulphur from very dilute boiler flue gases for reasons
of hyglene. It has also been applied at Outokompu in Finland for recovery of
Sulphur from oopper smelter gases, and its sale to paper mills. It is now
recovered and sold es liguid S0p but plans were being made for the next step
of reduction to elemental sulphur by either coke or charcoal.

Consclideted Mining & Smelting Ces at Trail B.C. use awnoniun sulphite=-
ammonium bisulphite c¢yecle, recovering the sulphur as sulphate fertlliszer for
which they have developed a market. This process 18 in suceessful commercial
USSe

German interests developed a process using Xylidine as the absorption agent.
This is open to a possible objeotion at Bonneville of the cost of reagent.
Braun Xnecht Heimann were unable to give any quotation, but it is Inown that
while the loss 1s swmall, the cost per pound of reagent will be high.

It is probable that at Bonneville either smmonium sulphite or basic aluminum
sulphate will be the favored agents. I &m indebted %o & Repert Ly lr. Raymond
Me Miller, Senior Industrial “©xgineer of the larket Development Ssetion of
the Borreviile Project for sowe cost figures applying te the Xylidine process.
These fipures indicete that that costs using either of the above processes
will not exoceed:

Labor - (Included in electrolytic plant costs. Appe A) -~

Absorphtion reagent $1.10
Dryer _ «15
Soda +B0
Fuel «86
Power «10
Total 800
Add Treight 2400
Cost per ton liquid S0g $6400
" " " gBlphur conterd 2450

REALIZATION  §$24400 - $2.50 = $21.60 per ton Sulphur

= § Bsl6 ® " coneentrates



Oadmium

.

About B8E8% of the cadmium content of calcines is normally recovered as
metallie cadmium for which there is an setive market. Few uses are being
found and the merket is strong. It is separated from the zine in the normal
process of preparing the zine solubtion, and is recovered by an eleectrolytiec
procedure analagous to thet used for the zine. On the scale of operations
of the proposed plant, which would produce about 500 pounds per day, ine
costs would be about:

Labor 3457¢ per pomd of Oldmitm

Maintensnce 1857

Power 1 EWH .22& " .
Total 3494y

Cadmium is now sedling at 78¢ per pound, but has been as low as 52¢7.
The latbter figure is therefore used in present calculations.

Copper Sponge.

About 60% of the copper in average calcines is recovered as & copper sponge
in the normel process of purification of zine solutions prior 4o electrclysis.
This sponge is saleable to copper smelters or for making copper sulphate.

Tts value may be taken as about the ssme as uors.p copper or 9¢ per pound

of copper content,

Residues
The residues from the leaching plant contain the gold and silver and lead
which was in the concentrates, and because of the smaller bulk, these

metals are present in amount to usually make their sale to smelters a
profitable procedure. The actual value varies with each concentrates

w 19 -
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COST OF PRODUCTION

. Per Ton
; Zine
1l « labor = See Appendix A “ $ 8.78
2 = Maintenance
Roasters Labor 45
Supplies 40 485
Leach Plant Labor 1.19
Supplies +80 1,99
Tenk House Labor led4
Supplies 1,49- 2,98
Casting Plant Labor «10
Supplies 08 ,L18
Absorption Plant Labor 50
Supplies 40  LT0 64,65
3 « Fuel - (0il)
Roasters 4 gals
Leaching 4 "
Melting B "
Resldue Drying & "
Misec 8 "
24 " @ 3ly .88
4 =~ Power =
3680 XWH @ 2,12 mills Te81
5 = Plant Overhead = %u Appendix B 1.60
25.72
Contingencies 107 24 58
Total $28.30

Per Pound of zinc this is 1.415¢
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MARGIN CALCULATION

FENE MINE ORES

In 1951 I had a series of tests made by flotation on éres from the Pemn Mine
and four other properties along the Foothill Belt. 1In all cases high grade
copper and zine concentrates were made as well as & shipping copper concentrate,
Using the tests on Penn Mine ore, and adjusting for the average content as
determined by Krubtschnitt, the profit from these ores would be:

Au Ag n Cu Recovery - %
Products We oz 0% % b Au Ag Zn Cu
Crude QOre 100 071 3408 11,01 Bl
Copper Concts 1846 30 15,2 549 2040 BT 87 86
Zino % 14.7  J0864 146 5640 8 13 7 75
Zine Caleines 12,84 L0738 166 6348 +9
Residue 3.26 .202 Ge64 940 o9

R VENUES
oA

Copper Concenbrates (Bhipped to Tacoma)

Payments
d 30 x ‘31&316 5;9.5‘

Silver 1B5.2 = 0.5 8 70 /8 10438
Copper 4004 x 956% x (11-2,5) 32,00 $51.92
Deductiocns
roatment 4426
Freight to Stockten 1428
Ocean freight to Tacoma 3400
Freight on moisture 45 Bu9B
Net smelter return per ton concentrates ©42e
# % " 1 " ore 5‘“
Copper Sponge

80% of the copper in celeines is recovered as a sponge which is
usually shipped te copper smelters. Il eortaine 40-80% Cu.
There would be 144 lbs of copper content whiech would be worth
8 per poumd.

14.4 x 408 = §1.15 per ton caleines.

Cadmndum

I heave one cadmiun enalysis on Perm kire materials This wes of a
sine oxide fume made from sinc middlings, and it essayed T9% Zn

and lel% Cde This ratio would give .287 (¢d as the content of
ealclnes with 63,87 In. This figure 1z gbove the average cedmium
content reported ifor concentrates at existing electrolytiec zine
plants but there is corroteration cof the high eontent of Celifornia
copper-zine ores in the Report of the lanarer of the California Zine
Cow, whe gave the average countent of bulk concentrates made from a
considerable tormage of ores from the Afterthought mine, which
contained 47% Zine and 1.8% cd.

azin



Penn Mine Margin Calculation - Conttd.

Residue .
Gold «292 @ $31,816 $9.19
Silver 6464 - 045 @ 70 5/8¢ 4433
Copper Below limits o §13.62
peductions
Freight (wet wta) 2480
Treatment 4.285 7406
Net realizetion per ton Residue $6.47
» . " " (Caleines $1.62
SUMMARY
Zine Prices 4ad Be8 6.5
Credits
Value of 1166 1bs. Zine $63.53 $65.09 $76.65
Copper Sponge 1.18 1.16 116
Cacimivm 716 7216 7+16
Sulphur 5488 5488 5488
Residues l.62 l.82 1.02
89,34 80430 52446
Debits
Freight on concta.
Truek to Stockton $1.26
Steamer to Bommeville 3480
doistbure 45
-
Production eost 1158/ @l.416¢ 16436 21456 21,56 21,56
Net Return per tou calcines 4778 ES oS4 70.90
- w - " ere 6418 T 67 9,17
ADD - Returns from copper concts Se84 Bad 584
12402 13.81 15.01
4
Deduect
Mining & Development - ?pmdh D = 3,50
Milling E - 1480
Mine General " F - .30
Overhead . G - 40 5,80 5430 5430

et Realization per ton ore

-22 -



Columbia Mines Development Company
" MARGIN CALCULATION

Products "

Wt Au-os Ag~0z Zn-§%  Po=% Cd~2% Cu~%
Crude (re 100 »083 040 B.0 lab
Lead Conots 1488 266 18.5 8040
Zino » 11.3 2143 +8 5‘.0 1015 -10 « 80
Caleines .82 =188 +3 81456 1,31 «10 «B7
Fesidue 2488 « E688 3.1 448
FEVERUZS
Lead Concentrabes (Shipped %o Selby) - Lead @ 5¢
Payments
Gold 0.65 @ 31.818 §20,71
S$ilver 18,5 z 95% x 70 5/8 9408
Lead 2000 (36.0 - 1.5) x 90% @ 500"105) 36.88
Iron 2475 x 406 18 §66.73
Deductions
Bage Charge §2.50 - (68,8 ~ 30) x ,10
add «36
Insoluble 16 x .10 1480
Sulphur 2450 3.66
Realization per ton coneis 63,08
Freight te Selby 9486
Fet Reelization § 0.99
Copper Sponge - & @ #09 .81
Cadmium tl.?‘ff & 48 «82
Sulphur 5488
Residues ~ Lead content is too small to pay cherges to
Selby, hence bdsed on Tacoma Schedule
Payments
Gold .562 x 31,816 17.88
Silver 8.1 oz = 046 @ 70 §/8 1,83 19.71
Dedvetions
Freight 2480
Treatment 4425 Ba75
et reelization per ton residue 12,96
“« = " "  oalecines 376



Mergin Calouletion - Columbla ikine Devels Cos  Corit'ds
SUMI ARY Zine prices 4 B¢ 4 8ebg¢
Credits
Value 1146§ Zine $63.02 164447 $75.92
™ Copper Sponge «81 #81 «81
" Cadmivm .82 «82 «82
. Sulphur 5488 Be88 5488
" Residue 376 3476 3.76
64429 T5a74 8719
Debits

Freight on concts - Truck §1.60

» moisture o105
Production Cost ~ 1145 x 1.418¢ 16.20 17.88 1786 17.88
Wet Return per ton caleines 46444 5789 69 ¢34
" . PR ore 4456 5468 6480
ADD - Returns from lead concentrates 08 «99 «99
Total Returns per bton ore BoEB €e68 779

DEDUCT

Mining, Milling, Overheed 4el2 4el2 422
et Realization per ton ore $1.38 $2448 §3457




MARGIN CALCULATION

PEND OREILLE MINES AND METALS CO.

/

Purchased Concentrates

Average fssay - Zn=-% Pb=% Fe=7 Cad=7% gd=

Au=0z Ag-oz
6146 Q.70 0. 56 0.80 0427 tr tr
Proposed Schedule
Payments 5t Louis Base price 4,5¢ 5o B¢ 64 B¢
Zine = 2000 x ,616 x 87 = 1178# §68,01  $64.,79  §76.57
Lead = Yo payment
8ilver - Yo payment
Gold = NWo payment
Deductions
Treatment charge - Base 18,00
Adde @2&% x 65«60 1'35 18,00 18,00 19,28
Pay for concentrates =(per ton) 35,01 48,79 57,82
METALLURGICAL BALANCE
Product Au  Ag Zn Pb tu 8 cd
Wt oz oz % % % % %
Zine Concentrates 100 tr tr Ble6 0,70 tr 30,4 0,27
Caleines 87 TO.2 0.80 04307
Residue 2441 2.0 2.9
Realization St Louls Prices  4¢5¢ e8¢  Ga5¢
Credits .
Value of 1313 lbs Zine $60.,80 £78,98 $87.06
Camm—’ 5’ 22# 2@40 . 2,4‘0 2.‘0
Sulphur 5488 5,68 5488
Residues = lo value - — o~
765,08 TO2.21 To6.84
Debits
Cost production 1313/ Zine @ 1.415¢ 18,58 18458 18,58
Realization per ton calocines . S0 .
Realization per ton concentrates 44430 §5481 67433
DEDUCT = Cost of concentrates 28485 36,21 44,82
»85 igaég E Eo 5I
Freight 4450 4450 4o 50



HOWEY REQUIRED

/S

RUTH WINE - COLUMBIA MINES & DEVELOPMENT PROPERTY

‘Preliminary discussions with the adminigtration
of this property indicate willingness to com=
bine it with the reduction plant. It is dev-
eloped sufficiently to justify a seale of opera-
tions of 260 tons of ore per day. The money
required will be;

260 ton differential flotation mill $125,000

Stean power plant 50,000

Tram reoad eguipment 20,000

Misce. lMine equipment 10,000

Miscellaneous 10,000  §215,000
PERN HWINE

This property ocan be acquired for a purchase prioce of
. $50,000 payable from royalty at 50¢ per ton of ore.
The money required to put it in operation will be;

Pumping out mine £10,000

125 ton differential flotation mill 85,000

General rehabilitation and misc. mine equip 50,000 145,000
Total for Mines »

ELECTROLYTIC ZINC PLANT

Cost ready to operate & 80,000
TOTAL PLART CO8T $1,215,000

WORKING CAPITAL

Bresking in fund 60,000
heduction Plant - 60 days 128,000
Mines - 60*days 110,000
Concentrate purchase fund 70,000
TOT AL WORKING CAPITAL $38 5,000

TOTAL MONEY REQUIRED $1,600,000

aasﬂ-



STATE TAXES

Flant Located in Washington

1 - Property Tax '

% Probatle Ratic Prcbeble
Deprec~ Appreised of Assess~  Assessed
Inves tment iation Value ment- Value
a~Lend $10,000 —-— $10,000 80 $5,000
b~Buildings 185,000 15 170,000 40 68 ,000
g-lachinery-Bquip. 665,000 25 800,000 40 200,000
d-Working Capital &
Inventory 205,000 33 1/3
1,066,000 850,000 279,000
Assesgment Rate Taxes
Real Property § 73,000 «034 §8,482
Persounal Property 206,000 034 75,004
275,000 W’ {10,388
2 - Sales Tax
Amount Rate Tax
1 - Material for repairs and
replacements $68,000
2 = Mise Tecle, supplles ete. 12,000
"@55566 «02 21800
3 - Bugiress and Cooupation Tax
Zine prices 4457 Se5¢ 64 5¢

Gross Velue of producty

$1,961,229 42,384,729 §2,898,2

Tex Rate 0025 $4,90¢ (5,962 §7,021
4 ~ Corporation License Tax‘ - 2300,
SUMM ARY
Zine Prices 415;# 515[ 635’
Property $10,4868 310,486 $10,486
Sales Tax 1,600 1,600 1,600
Business & Occupation 4,904 5,962 7,021
Totals $16,990 318,048 $19,107

- BT =



STATE TAXES Cont'd.

OREGON
1 - Property Tex ' Depreci- Probable  Ratio Probable
‘ ation Appraised of Assess~ Assessed
Investment % Value ment «% Value
a~Land § 10,000 - $ 10,000 76 § 7,500
b=Buildings 185,000 15 170,000 26 66, 500
e-Machinery & Equip. 665,000 26 600,000 80 250,000
d-Work Capital &
Inventory 205,000 sin;;/s o o =
17085,500 890,000 25,000
Assessment Rate Taxes
Real Property $ 78,000 +0352 ¢ 2,570
Personal Property 268,000 .0362 8,976
2 - Corporation Excise Tax
Zine Prices = 4.65¢ 5e B¢ 6e5¢
Net Income $386,400 662,602 726,526
Add back Perseonal Prop. Tax ‘ﬁ%"g‘;% 8,976 --;ﬁ’-gg'
» E L]
Tax 8% 51,630 44,927 58,740
Less Offset of BO% for . .
personal property
tax paid 18,8156 22,464 29,370
Total Excise Tax 185,615 —H:m 29,870
SUMMARY
Zine Prices - 4.5¢ Be by 6 B¢
Excise 15,8186 22,464 29,370
Corporation Tax 200 200 200
Totals $27,662 $34,211 $41,117

CONCLUS IONS

The Tax position seems to be more favorable in Weashington than

in Oregone



FINARCIAL SUMMARY

ANNUAL OPERATING PROFIT .

A - COUPANY ORES :

. 8%, Louls Bese Zine Prices
4eb Eeb 6o b

liine Location Fous

RUTE Oregon 87,800

PENN Ccalif, 43,750
Totals 181,250

B - PURCHASED CONCENTRATES

Bohemia Distriet, Oregon 1,780
Pend Oreille M. & We Coe 21,000

Totals 28,750
Totel Plent Realizabtion

DEDUCT
Administration, Selling Come-
mission - (6%), legal, ete.

Texes

Bank Interest om metal carrying
loans

Reserve rund against ratéhet
provision ¢f Power Sehedule
16% = 32¢ per 1000 XWH

Mine Exploration
Breaking in cost - lst yeéi only

Depreciation - 10% $100,000

Depletion - 40g¢/ton ore 82,480

Federal Income Tax - 284

On total money used this is

lat Year

Cash Gain before Fed. Taxes
Federal Taxes

NET CASH GAIN lst YEAR

- 20 -

$116,3756  $215,250 $512,376
294,000 869,187 424,812

410,876 674,437 787,187

47,530 58,482 69,387
240,500 317,100 878,210

288,080 876,832 447,807

$698,408 $949,068 $1,184,754

120,000 140,000 161,000
578,408 809,969 1,023,784

22,990 24,048 25,107

566,415 786,921 998,677

10,000 12,800 16,000
545,416 773,421 988,677

25,186 23,168 25,186
522,229 760,255 960,491
50,000 50,000 £0,000
472,229 700,286 910,481
50,000 50,000 £0,000

422,229 650,256 560,401

152,480 162,480 152,480

269,749 497,766 708,011
67,438 121,989 177,008

12% 23% 83%

422,229 650,285 860,491
67,488 121,989 177,008

$854,791 $628,206 $683,488




BASIS "B

He Mine Ddimlomt - All eoncentrates to be purchased

There are reliable reports that as much as a carload per day of zine concen=-
trates can be contracted in the Coeur d'Alene District, and there are also idle
properties in the Hailey Distriet of Idaho, which are dormant because of lack
of market for zine concentrates, and the lead alone will not carry the opera-
fion. The Bunker Hill & Sullivan plant at Kellogg is not a regular buyer of
concentrate as they have very large reserves in their own mines.

By working on this basis, it would be possible to defer opening up the Penn
line and taking other steps to mcquire a supply under Company control, unbtil
these steps could be paid for from plant earnings. The Columbia Mines
Development Co. state that they can easily finance mill construction if they
have a market for concentrates.

Generally speaking, an electrolytic sine plant cught to have 50% of its
supplies under its own contrel, but if contracts could be made for three
years, conditions now are favorable enough sc¢ that there would not be any
risk in basing operations initially on purchased concentrates.

To ocarry out this program, it would be necessary to enter into a contract for
a khree year period with Pend Oreille liines & Metals, The Columbia Mines
Development Co. and the producers in the Bohemia Distriet in Southern Oregon.
The belence could be contracted for in several places as a balance wheel.
Perhaps the Jorday Valley could join on a contract basis. In three years it
will be possible to develop enough reserves under Company control to ensure
safety of the positions

The Capital needed on this basis would be appreciably less, especially if the
Banks would make loans for concentrate purchase. Tentative inquiries indicate
that they would do this. The results shown by such a program are;

CONCENTRATE SUPPLIES ) Tons Daily Yield
Zine
Columbia Mines Devel. Co. 28 1440
Pend Oreille Mines & lietals Cos 60 B4.5
Bohemia Distriect 6 2e6
Coeur dtAlene 20 10.0

4

MONEY REQUIRED

(Based on assumption that banks will loan for concentrate purchase)

CONSTRUCTION

Electrolytic Zine Plant $880,000

WORKING CAPITAL

Breaking in fund 50,000
Plant operation -« 60 days 125,000
Total $1,025,000



MARGIN CALCULATION

#

RUTH MINE - calmbia Mines Development Co. = Concentrates Purchased

Average Assay = Au-cx -o Zn-? Pb-*" Fe=% (Cd=
0.1‘3 4.5 Q;

Proposed Schedule
Payments §t Louis Base Price 44 5¢ B 5¢ 6 5¢

Zine = 2000 x o540 x .80 . $58,88 $47.52 $66.16

Lead - lo payment

Silver - No payment

Gold = 143 x 80 x ’510815 3468 54658 365

. . L]
Deductions
Treatment - Base Charge $16.00
Add = $2450 x(65-60) 1.25 16.00 16,00 17.75

Pay for Concentrates per ton $26,58 $85.17 $42,06

* % %k % & ok ok ¥ & k ¥k ¥

METALLURGICAL BALANCE

Produet Au Ag Pb Zn cd
Wt oz oz % % %4
Zinc Conots 100 «148 . 0,80 1lel5  54.0 0,09
Calcines B7.7 «168 0,91 1.81 6l.8 0,10
Residue 20485 o562 8.1 4450 9.0

RESIDUES « Shipped to Tacoma

Payments
Es 4
Gold 04562 31,817 §17.88
Silver 8.1 = 0.5 0z & 70 5/8¢ 1.84
Lead No payment $19.72
Deductions
Treatment 8425
Zine pﬂnnlty - 2% «30
Freight 5,00 74 55
thums por ton Residue $11.17
" galeine 3413
CADMIUM « 1.65 # @ 48¢ ~ Returns per ton calcine § 0.78
COPPER SPONGE -~ 10/ @ 8¢ " " - - § 0480

- 8] -
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Margin caleulation = Cont'd - RUTH MINE

SUMMARY ' .. St Louis Base Prices 4.5¢ Be 5¢ 84 5¢
Velue of 1181# Zino . $52,387 $63,68 §74.99
" Copper Sponge «80 +80 «80
. Cadmium «78 «78 +78
" Sulplmr 5.88 Se 88 5«88
" Residues 5413 3413 3413
862,96 874,27 £85, 58

Deduct
Production Cost 113l# Zine ® l.415 16,01 16,01 16,01
Realigation per ton calecines 46,95 58426 694 57
" " - " gonots 41,18 51,05 61,02
Pay for Concentrates 26,58 35417 42,08
MARGIN £14.656 ¢15,88 $19,96

uSZu



FINANCIAL SUMMARY

pmusl Operating Profits

'
!

.

Zine Prices =- 4.6 B46 Geb

Purchased Concentrates Tons
Columbia Kines Development Co. 9800
Bohemisa District 1780
Pend Oreille 21000

Coeur d'Alene (or others) 7000

Deduet

Aministretion, Selling commission (6%)

M&“ s ete.

Taxes

Bank Interest on revelving fund for
coneentrate purchase

Reserve fund apgdinst ratechet clause
of power schedules
15% = 32¢ per 1000 kw

¥ine exploration and develoyment
Bresking in cost (lst year only)

Depreciation == 10% on $8850,000

Federal Income Tax - 254
Available for distribution ¢

On Total loney Used

ist Year

Cash gain before Federal Texes
Federal Taxes

145,670 166,624 195,608
42,260 66,012
240,500 317,100 878,210
169,120 216,280 260,060

506,470 744,011 898,880

120,000 140,000 161,000

23,188

23,186 235,186
uith 5‘3,:” 373,%"

86,000 85,000 £5,000
237,204 61,777 491,887




APPENDIX - ™A"

ELECTROLYTIC ZINC PLANT LABOR
‘ Yo .Men Base Total per Day
Yard - (Incs unloading Conets) 7 $5.,20 $36.40 $36440
Roagters
Operators 8 6,00 18400
- Helpers -} 520 15460 49,20
Conveyor men 3 5420 16460
Cottrells & Absorption Plants
0901‘“01"3 3 6400 18400
" Helpers 3 5420 15460 83460
Leach & Purifiecation
Operators 3 6.00 18,00
» Helpers 15 5420 78400 26,00
Cell Roon
esters 3 6400 18.00
Foreman 1 8.00 8400
Shift Bosses 2 6400 12,00
Clean Up gangs 4 5460 22 .40
Strippers 18 5,60 80,60
Brushing Cathodes 1 5420 520
inode & Cathode Shop B 420 15.80 170.80
Yelt Room
ﬁ’mﬁc!‘l 3 600 18400
Ladlers - Day only) 1 5450 5450
Skirmers & Be20 20480
Dross Drum 1 B420 G20
Zinc Dust 3 5420 5420
Wlighﬁl' 1 5 B0 e 5O 60420
Maintenance
enance Engineer = §2%0 per mo. 1 8426
Plant Electrician 1 Te28
R.pﬂlr crew 83 -~ Av 6.5 18.88 38.76
5406
Cvertime maintensnce orew - 157
ITL.01
Compensation Insur @ 3.76% 18,19
Unemployment Funds @ 4.0% 19440
TBEZ.00

on 120,000 lbs zinc this is 0.489¢/1b = §8.78 per ton



APPERDIX "B

ELECTROLYTIC ZINC PLANT OVERHEAD

Office
Superintendent $500.00/mo
Assistant Superintendent 360,00 "
Accountant 176,00 "
Timekeeper-Storekeeper 150,00 *
Metallurgical Bookkeeper 180,00 *
Stenographer 86.00 "
Laboratory
Chief Chemist 260.00/m0 .
Chemist 176,00 ™
Helper 125,00 "
Cateman

Compensation Insur
Unemployment Funds - 4%

Office Supplies

Postage & Telegrams

Laboratory Supplies

Travelling & lMiscellaneous

1410.00

560,00

1256,00

2085.00

37,68
83 440

L

80,00
6000
250,00
127.95

On 3,480,000 1bs Zine this is 0.,08¢ per 1lb, =

4

$1.60 per ton.



APPENDIX “¢"

PLANT COST ' Basis - 60 tons Zine per Day
CONCENTRATE BANDLING AND RQASTING

1 - Yard Tracks - $13456
2 « Track Scale . 2325
8 « Track Hopper 1834
4 - Apron Feeder 3387
6 -~ Belt Conveyor - 180' o/s 1256
6 - Concentrate Storage Bins 3850
7 - Belt Conveyor - 135' o/c 1285
8 - 2 Raymond Mills, Cyelones, Furnaces 10000
9 « 2 Flash Roasting Units 44610
10 - Calcine Conveyor - 50! 2065
11 - Bucket Elevator - lift 65' 1600
12 - Surge Bin and Calcine Storage Bin 1800
13 - Baloon Flue 4080
14 - Power & Light Wiring 760
» - “VoBed
Eng - Cont 11974
“DITHE
16 - Buildings - 40x60x40 4800
T0x60x65 13860 18660
TI046E
‘Comp Insur - Fed & State 2410
“TIZE68
16 -~ Cottrell Treater) 40000
17 = Spray Tower ) Western Precipitation 20000 Est
18 - Piping etec. ) 6000 $168,964

ABSORPTION FLANT fpr 80,

19 = Absorption Tower ‘ - 20000
20 « Vaporiger 5000
2l - Compressor 6000
22 - Piping wiring lighting 4000
- ot 36000
Eng - Comt 1 52 60
20280

23 = Building - 10000 eu. ft. 8000 45,280

LEACHING AND PURIFICATION

24~ Belt PFeeder 500
26 -« Launder to Agitators 200
26 - 7 Bateh Agitator Tanks 7028
27 - Launder - 50! 1850
28 = Classifier 8860
29 = Regrinding Mill 2028
30 - Wilfley Pump ~ 2" Rubber lined 786
31 - 4 Thickeners 9428
32 « Bucket Elevator for thickened pulp 1500
33 ~ Surge Tank & Agitator 700
84 - 2 Filters 3130
86 - Conveyor to hot aecid leach 4356
36 - Distributing Conveyor - E5O? 700

37 - 6 Hot Acid Leach Agitators 6216 %



APPENDIX "¢" - Continued

&

RS0 RaRBBEERRSRERR8E

74

-

(2N SN A N N I O N A B B O B O TR O A A

Launder to elevator
Bucket Elevator
Launder te Thiokeners
Thickener :
Solution Pump

Three Filters with re-pulpers and PmPl.

2 Wash Solution tenks

Conveyor for caleines to hot acid leach
2 Conveyors to Dryer - 145 & 80!

Dryer and Bullding

Piping

Suotion Equipment

Bronze Pumps to Purification Agitators
8 Purification Agitators

2 Solution Pumps

Thickener

Tilting Pan Filter

2 Pressure Pumps

2 Shriver Presses

Piping

Power & Light wiring

Eng - B%; Cont - 10%

§9 « Bullding: 160x75x40

Staging & Platforms

Comp Insur - Unemployment
TANK HOUSE

60 - Tanks = 288 Prokorite
6l - Bus Bars and Jumping out Bar
68 - Cathodes - 78400 @ 263
64 - inodes - 381,000 @ 6¢
65 ~ Copper Strips - 27,100f @ .16
66 ~ Cathode Hendling Equip
67 - inode Casting BEguip «
68 - Acid Electrolyte Tank - 30'x148
69 - Neutral Selution Tank
70 « Neutral Solution Lead Piping
71 - Sumps, surge Tanks launders
72 - Electrolyte Pumps and Piping
78 - Honorall Handling Bquipment for cathodes

Tracks to Casting Dept.
Eng 5% - Contin. 10%

76 - Building 127x187x32

Comp Insur: Unemploy.

150
1800
© 180
2357
250
16190
500
815
1430
6200
5000
8000
1809
5644
410
1000
800
867
3000
1100
1000
“EEBI8
12823
TOESAT
28000
4000
TI30BAT
3859
184200

28800
18928
20384
22860
4065
2000
1944

2440
3682
1322
3600
998
17880

42000
-

$154,200

183,807



APPENDIX "(¢" - Continued

76 = Two 6500 Amp. leroury Are Rectifiers 175000
77 = Erection . 11000
78 - Bullding  36x78x24" 8500

(General Electric Co. estimates based on a
plant recently finished. Hence no engineering
an eontingency figures are added)

CADMIUM PLANT

79 - Five Agitator Tanks 3500
80 = Thickener 1280
81 = Four Shriver Presses 3000
82 -« Three Centrifugal Pumps 18286
83 &~ Eleotrolytic Tenks 3356
84 - Anodes & Cathodes 828
88 - Bus Bars etc. l668
86 -~ Piping 350
87 = Melting & Casting BEquip 1000
13258

. Engineering - 5%: Contingencies - 10% 1989

88 = Buildings 3800
Compen. Insur and Unemployment Funds 850

CASTING HOUSE

89 ~ lMelting Furnace 6480
90 -~ Ladles, lolds, Handling BEquip 3600
91 - Shipping Secale 700
92 = Zine Dust Blowing Equipment - 2000
93 - Dress Liquating Cylinder 1600
94 « Storage Yard, racks etec. 800
1I780

Engineering - 5%; Contingencies - 10% 2220

96 ~ Buildings 60x60x32 « 6920

Compen. Insur.; Unemployment 766

£189,500

19,394

24,670



APFENDIX "C" Continued

MISCELLANEODS

96 ~ Land Purchase - 20 aocres @ $500 ) 10000
- 97 = 0il Storage, pump and piping 800
28 ~ Sewers end Drains 3000
99 = Water Lines 1600
100 & Aubtomobile - Truck ete. 1500
101 - Consiruetion Tocls 8000
102 - Boiler Plant 1600

108 -~ 0ffice Building 2500 sq. ft. 87860
Furniture 2000 10780

104 - Laboratory - Building 5200 sq. ft. 9600
Furniture 2500 12100

105 ~ Warehouse - Building 1500 sqe fte 3825
Furniture 600 4125

106 ~ lachine Shop - Building 3000 sq. ft. 6000
Equipment 6000 12000
107 « Gateman's House 800
“B3078
Engineering 6%; Contingencies - 10% 9466

Comp Insur and Unemployment 1900 74,440

* % &k kR & ¥ %

8 UMMARY
Coucentitate Handling and Roasting $178,863
Absorption Plant fo S0p 45,260
Leashing & Purifiecation 134,200
Tank House 188,807
Power FPlant 190,000
Cadmium FPlant 19,394
Casting House 24,670
iscellaneous 74,440

TOT AL $860,324
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