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August 2.5, 1954 

Mr. Carl J. Marold 
Herrick, Smith, Donald, Farley· It Ketchum 
2.94 Washington Street 
Boston 8, Massachusetts 

Dear Mr. Marold: 

This letter is written to try to clarify the factual situation respecting the 
tailings banks in Torch Lake from which copper has been reclaimed by 
Calumet &l Hecla. I enclose a sketch map showing_Torch Lake, the loca
tion of the various mills and reclamation plants which are located on 
Torch Lake or located there in the past, and the site of the original 
tailings banks from which copper has been or is being reclaimed. 

I believe the great•ut source of confusion in this matter lies in the fact 
that company names have been used as names for properties, and that 
these names have continued with the properties after the companies 
have ceased to exist. 

Thil discussion has to do with veins, mines, companies, mills, and 
reclamation plants. In many instances the same name was applied to 
each of these. This circumstance leads to most o£ the confusion. 

Calumet and Hecla Consolidated Copper Company (whose name was changed 
to Calumet & Hecla, Inc. in 1952) was formed in 1923 by a consolidation of 
the following five companies: Calumet and Hec:la Mining Company, Osceola 
Consolidated Mining Company, .Ahmeek Mining Company, AlloueB Mining 
Company, and Centennial Copper Company. This consolidation has been 
ruled by the Treasury Depat'tment to have been a tax·free reorganization. 
All of the companies were Michigan corporations, and the resulting com· 
pany was also a Michigan corporation. Under the Michigan corporation 
law, it h expreslly stated that in the event of a consolidation of thh type, 
the entity of the constituent companies is continued and merged in the 
resulting company. 

Calumet and Hecla Mining Company conducted mining operation• on two 
veins: the Calumet conglomerate vein, and the Osceola amygdaloid vein. 
Osceola Mining Company conducted operations on the Osceola amygdaloid 
vein and on the Kearsarge vein. 
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About 1900 it purchased the north Kearsarge mine and the south Kearsarge 
mine. 

Ahmeek, Allouelll and Centennial all operated exclusively on the Kearsarge 
vein. 

The Tamarack Mining Company was organized about 1880 to mine the lower 
part of the Calumet conglomerate vein. It did so until 1917, at which time 
Calumet and Hecla Mining Company purchased all of ita ae setl. 

The mills of all o! these companies were located on Torch Lake as shown 
by the enclosed sketch. The most southerly mill was built in 1885 by the 
Osceola Consolidated Mining Company. At a later date they built another 
larg~r mill adjoining the first. The tailings from both these mills were 
deposited in the same general area in Torch Lake. These mills operated 
from 1885 to 192.0, treating ore from minet operated by the Osceola 
Company, and, at times, ore from other sources. 

The Tamarack Mining Company built its No. 1 mill north of the Osceola 
mills in 1887. It subsequently built its No. 2 mill between its No. 1 
mill and the Osceola mill. 

The Tamarack No. 1 mill treated ores from the mines of the Tamarack 
Mining Company on the Calumet conglomerate vein until Calumet and 
Hecla Mining Company bought all of its assets. Ca.lumet and Hecla con
tinued stamping rock produced by it from the Calumet conglomerate vein 
at the Tamarack mill until May 29, 1920, at which time the mill ceased 
operation. 

The Tam~rack Mining Company sold its No. Z mill to the Lake Milling, 
Smelting ~d Refining Company in 1914. Lake Milling had been organized 
as a servlce facility by some of the smaller mining companies in the area. 
Its No. 1/mill was located at Point Mills on Portage Lake, and that mill 
and its t.ilings are not in iseue here. The Tamarack No. 2 mill became 
known as' the Lake No. 2 mill. It operated with several periods of shut
down .from 1914 through 1930. 

Lake Milling, Smelting and Refining Company performed milling for its 
shareholder• only. It operated on a fee bash intended simply to return 
its coat. The ore of each of the producers was kept segregated, passing 
through eeparate stamps, etc. The concentrates were delivered to the 
companies furni~:hing the ore. Tailings were deposited in Torch Lake in 
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in an area between the Osceola sands and the Tamarack sands. The riparian 
rights to this area had originally belonged to the Osceola, which had trana
!erred them to the Tamarack Company when the mill was originally built. 
Tamarack transferred these rights to Lake, and they were confirmed by a 
supplementary grant from Osceola. 

After July, 1919, the tailings from all of the foregoing mills were com
mingled and deposited in a separate tailings bank. None of theee have been 
reworked because o£ their low grade. The reason for thh commingling was 
that the tailings banks had become so extensive that tailings would no longer 
flow by gravity and it was necessary to install a pump to elevate them and 
distribute them to a greater distance. 

Enclosed you will find a compilation of the stamping records of the Osceola 
mills and the Lake mill. You will 110te that the Osceola stamped principally 
its own production from the Osceola vein and its north Kearsarge and eouth 
Kearsarge mines. Fl"om 1905 until 1910 it stamped rock for the Ahmeek 
Mining Company. The Ahmeek Mining Company at that time built a mill 
for itself at a location 111hown on the sketch map. 

The Lake mill was shut down in 1919, and during the balance of that year 
ore from the Allouez, Isle Royale and Centennial mines was stamped in 
the Osceola mill. 

In 1910 and 1911, an arrangement was made by which the amygdaloid ore 
produced by Osceola was stamped at the Calumet and Hecla mill, and the 
Calumet and Hecla ore was stamped at the Osceola mill. The Isle Royale 
mine did not become part of Calumet and Hecla, although Calumet and 
Hecla owned 2011/o of its stock and managed its operations. In 1915 the 
Isle Royale mill burned down, and while it was being rebuilt its ore was 
atamped at the Osceola mill. 

At the norther! y end of Torch Lake, Calumet and Hecla Mining Company 
had operated two mills: o~.the Calumet mill and the Hecla mill. Except for 
the Osceola rock which was stamped in 1910 and 1911, all of the production 
going through these mn: ··· was from the mines of Calumet and Hecla Minina 
Company. 

In 1915, Calumet and Hecla built a plant at Lake Lindan to reclaim its 
sands. Thh h called the Calumc•t Reclamation and is ahown on the map. 
This plant was intended only to handle tailings from the Calumet conglom
erate vein. It did so from 1915 until about 1943, at which time operation• 
were suapended on the conglomerate sands and tran1ferred to the amygda
loid sands. After several yeara, operations were re-transferred to the 
conglomerate sanda and continued until 1953, at which time operations of 
the reclamation plant stopped entirely. 
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In 192 5 a similar reclamation plant was built for the purpose of reworking 
the conglomerate sands produced from the Calumet conglomerate ore by 
the Tamarack 1Mining Company. This was called the Tamarack reclama
tion plant, even though the Tamarack Mining Company had been dissolved 
in 1917. This plant continued to operate on these sands until they were 
exhausted, at which time the plant was modernized and transferred its 
activities to the amygdaloid sands produced by the Osceola and Lake mills. 
It is these activities that are mostly in question. 

I am not sure that this description will do much to clarify the fact situa
tion for you. I believe that a trip to Calumet for a day or two will be 
necessary. If you will let me know what date would be convenient for 
you, I will make arrangements to meet you in Chicago and go to Calumet 
with you. 

Sincerely, 

a,~~/? 
AEP:hp 

I 
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PROTECTION LIGHTNING ON REPORT 
OF SYSTEM TRANSMISSION ELECTRICAL THE FOR 

INC. HECLA, & CALUMET 
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are arresters these of Many system. your on service in now 

even perhaps, and, arresters lightning as useless undoubtedly 

rethis general In all. at arrester lightning no than worse 

arresters old these all of replacement the recommends port 

as be should arresters new The arresters. modern new with 

follows: 

service neutral grounded type station kv 15 

No. Style outdoor "SV" Type \rlestinghouse 

equal. or 1533116 

service neutral ungrounded type Line V 2300 

1535071 No. Style "LV" Type Westinghouse 
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v~hich system. your on substation each at exist conditions 
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in coils choke are -There Substation 2 No. Ahmeek M. 
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Q. and line This -Substation and Line Valley Rock Trap 

provided are and recently built been have substation 

relatively be should and etc. arresters, modern with 
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recomforegoing the out carrying of cost estimated The 

follows: as is mendations 

@ ea. $200. arresters lightning kv 15 -42 
== installed ~8,400. 

~lO.ea. arresters@ lightning V. 2300 -12 
120. installed = 

above rods lightning of Sets -5 
substations = 500. 

Total = $9,020. 

in made are which recommendations the if that feel vie 

elecyour of reliability the that out carried are report this 

disturbances lightning as insofar system, transmission trical 

discuss to happy be will We improved. much be will concerned, 

review to opportunity an had have you after you, with report 

desire. so you if , 

Signed: c~cJ-#-:f' 
' Troxel D. F. 
Engineer Electrical Senior 
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~d.theF at. bu1 voltage low on fault on trip to Ahmeek a.t relqe Set 

Tamarack. 
Breaken. KY 2.3 Oftrhaul 

bu'l.kll. trautol"'lter aide hip oft reaetop Inatall ot 
e.mp11reutanee, .... apeeitieat.io.u bank, Volt 2300 OD 132 4.1$ reactor 1 

baM. IVA KY .3000 on U .t 
~ amps, 1,32 reutuee, -apeeit1eatio.tW reactor ba..nkVolt On 460 1 

b&&e. oa KfA KY .3000 U.t 
p:rt~vent stairawooden dow tlowing troa tranatonen troa to cur'D Build. oil 

•td.rt. .troa aide opposite on elevated tNa pl.l.t!o:ra ladd.er escape PNvide 
a.rnaters. li&btzdq G.&. old Replace 

I re~mia.t.iOM OD dOM Work 
~rack. the The a\ breakel' f\Y t.dp ot out taken been has cUeui\ • lJ .a 

~e. been ethel' No have changes 

Rec~t1onat 
bre&ken. KY 13.2 a..ve 

tn.n~.tol"''ler 'bank• circuit. one both Put on 
removed. a.re breakera when plant Linden Lake at sett.lnla relq Cbanae 

energized. continue to ia sta.tion arreaters Ugb:tn:1nc ola Replace it 
reeo~tioruu on done Work 

service. of out t&ken been have Breakers 
circuit. one ca put bcusn have banks tra.nsforMr 'fwG 

. 



llee~ndationat 
~lter. and Dock Coe.l Linden Lake at breaker• Separate tor 

~ve • Smelter at breaker XV l).2. 
Smelter. at bu. VGltap low on fault on trip to Linden lAke at relay-a .S..t 
cirshort. lbdt te tra.natormers aide high the on reactor a Inlt&U ot 

capacity. interNpting low too hAve breakars KV 2., the u current cuit 
a on ampa, '' 13.8 1.32 rea.ota.nce, 9;C -speoitications auctor 

'bue. KVA 3000 
equipment. ·voltage overha.ullov and Clean 

arresters. lightning G.i. old Repl&M 
rods above lightnina IJ·ustall station. 

.. rtlCOi: tiona ndi. on done Work a 
service. troa :reJIIlO'ted bnaker .2 KY • 13 

~cAL SUbatt)iog Dock 
R4lc01Dndat1oru~t 

~~ Breaker. Kf Ramove 13.2 
~-br~er r~e4 a.parate Linden. at from substation 

bus volta.ge low oa fault a with trip to Linden Lake at rel..i.p Set 
Dock. Coal at 

breake.ra. KV 2.3 overhaul and Clean 
a.n"Gatt~.ra ~·leatirtibouH .. li.gbtninl olA Itaph.ce 

111t&tion. above rode InatMl llibtrdnc 
t :reoom~Mndatio:w ~;'ork done on 

removed. been haa Breaker ltV lJ .a 
b&nk. outdool' new a with replaced hftn have banks tra.nstol"l'Mr Indoor 

1nat&lle4 been have capacity interrupting KVA 209•000 ld.th tuaea 0 il S 
bank. tra.natol"Jler new em 

~ doncJ,. b«d.q is breakers KV , .. 2 ovel"h.!!i.ulinc Cleanil1g 
s~ relay tt. and Slulter, teeds which anti breaker f'e4 ia 3ub tro• u.n. 

~t set~ satisfactor,r. are Lindea Lake 

c;u,wut :mRt1!t&oa 

1 Rec-.Ma.tiona 
bHI.kers. KV 13.2 lw 

.. apar. aa 'bank KVA 1500 with bank KVA on Operate 600 
brewn. KV • 2 Overhl.ul .3 

recoBRendati.ou oa done Work a 
emergency. in oftlT uaecl SUbstation Calw.t KY .2. in lJ 

~ved.. bank KVA 600 
emergenq. ia onl.J' u.secl ba.nk KVA 1500 

a~ Suhf!t&tioa Wotkf Water filumet remck 

Rec~ationaa 
Check equipment. 

baruna. tnmsto.rm.er beth on an-eaten lliJttninS Replace 
the Oftl' mtehJard. rode lightninl Install 

Hork:a.'l'a.m. llater to line KV 2., end.t both on a.rrest.era lightnin& Replace ot 
# recown.end.ation~ on dono Work 

re<.:com~~~~mdationa tar. so out carried the None ot 
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Recommendationas 
.. relqa anct Breaker KJ l.J Check .a 

and retain tranalol'JIWJr to llne on a.rreaten light.ni.q old Remove 
arresters. station model"D 

· tn.natormer to oonnectioa where a.t arresters madam Install point 
bank line. main into outs 

l.1.n$ tap statioa to al.Oftl troa. 1000' a.rresters llghtniq Install "B" 
.. point tap direction te oppoei in lJ..nll alq • 1000 and point tro• 

ground lc:rwer grouncl Drive :resiatance. rods additional to 
distribution Kf ) .. 2 on ar:reate:rs lightnin& Put sratea. 

reo~nda:tiout on done Work 
.. oompreeson te line oa inat.Ulecl a.rreatere Liptning 

1 Reeoau.ellda.tiona 
ar:resters. liihtni.n& aod.em Inat&ll 

~iork a reeOI!Mnda.tiou on dorua 
made. beea have chanp• Mo 

Rec~ndationaa 
btl~J'tk trana!'o~l' ~ft .. to comwctioa in coU choke 

.. an4uste:re lightnina Rephc• 
rela,yl changed. b• should et&tioa tlu.a at 'l'h• 

re~tioua tiork oa done 
bee changes No made. h&ve 

SUbStJt&9i -Jo,l Ahmeek & 
RMeoii~Huldationa a 

U.nee. outgoin.l and incomtq all oft arresters lightninc Replace 
outside. a!"nnste:rs aU Locate 

recoaJ.wmdatiou& oft done WOrk 
~ acle chan.ps been have Ko 

Rec011118ndationaa 
~v.t be ahoul.d Ahaek line 6 Ho. at breake:J> KY 13.2 Seneca on It 3 

replaced. or 
arresters. lightnina Replace 
rod1 substation. over llgbtnin.a Install 

recOimHnd.IA.tiontn on clone Work 
.. made be•.n have chana•• No 

Recommend.at.iorusr 
good ia service in Kf Put condition. is ii it breaker 1).2 

arreat..ra. llghtnin1 lteplace 
substation. over rods llibtnin& InataU 

recommend.a.tious o.n dor. Work 
o~geas made. beea have Ho 

con4ittoa. operatina in not. ia breaker Kl l.3.a The 
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modem a.nd protection lightning modem have below listed !ubstations The 
suggested. are changes no and equipment 

Plant Power Linden Lake 

SUbstation Valle7 Rock Trap 

Oso~la SUbstation No.lJ 

3ubstatioft Osceola No.6 
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!I TABlE --
S'~r-.r Tfxllt.s Va.ria>..lll of .,.,..erage A -

S2.r.E!f~ ~£ant ~.!..w-4'":. 

-Test 
No~>2 .· Shi.fts .. Gen ... Gen 
FJ..ot,;, ··~ Tail Faed P,a..z -:4"fh --

practice Regu.lar .. 25$ .. A Z...ll, ,;157 149 .. 1;0 .. 148 .. :1.45 
P-0·~ .. P.,O #ll #5 

Dowtroth l;o .. 260 .. B 112SO .. 140 .. 140 .. 142 .. 249 ... 2»29S 264 .. 146 f. .;. z-u, 
OU Fuel 2 No" 

P.,Ov .,2/~ ,.:u..g o149 olk-4 1;,3 .. .,149 .,261 2,,351 ,.2S2 C If; Z,...U .J. 

.. .,]1!.4 .P.,O., #ll .. P,.O Z....ll/-]46 .. 11~ .. 237 .. 258 .. 2~'Z/8 .,272 D #5 ol46 147 f. 
® , .. P.,o Ahm.Mill.lli Mi..:xs z-11 168 .. 160 .. 162 273 .. 2,'121 ,,267 .. 1;4 .. 173· .. ,28'7 E lt"5 

PeOo ffJ:l 

4-·-·-<lilrM-~---· , ___________ ,__,__...._, -=1!14-·--·----·-----------l __ ._ ... __ ..... 

Sl.iroos Plant .. No .. Mach 2 Feed .. Gen 112 
o~ ~e1!Jst tlo'WS .. Class Tail Flot li"inea Pl11mt ~Used 

11'!(:'1~ i.<t!~ .. .'/l).~.·'$f!'!oii<•!f,!"~< ~~ I~ltw.~ ·-·-
o2;8 D 2~'Zlg PoOo ,1.46 ,.237 o.,~ .. P /Ill liS z...:u. 

No., .,260 B F,.~ 2,~'95 F.,O., ... D 250 #2 150 .. 249 .. f z-u, 
' P,.O., 2,40 ... 261 2,)51 Z...ll, c #; .. 148 .. 

F ,..272 FoOo 2~/.e-00 2-11., o.,I•'c, /12;o /12 254 .. 154 .. 

OoD o260 2,,525 A 
# • 

PoOo /Ill -.157 o2;8 ... z .. P u, II; 
g Ahmol"':ix..., Z>»ll E ., .. P.,o ~2/121 JJ; 2El '>273 P"O/Ill " 

_

' 



.PROPOSED RECLAMATION FLOWSHEET 
GRINDING·F~OTATION-LEACHlNG 

Conglomerate Tailings 

(Capacity 400 T. P : D.) 

Bank Sanda 

J 
Vibrating Screen 

Mi~ua 
+ 

Trucked to 
storar ~in Waste 

~ 
Debris 

Constant W1ibt Feeder 

8' x 3Z" Hai"dinge Ball MUl 

~ 
Claasifier (Or Cyclone) 

Flotation 

J 
Cone TaU 

I 

Batch Leachinl Tank• According to . 
E1tabliahed Percolation Leaching Cycl 
Practice at Lake Linden. 

. Oxide I Coac • 

Smelter Laboratory Waste 

Oxide Cone. Upwards o£ · 90~ Cu. 
Flotation Cone. About ZS to 30o/o Cu. 
Anticipated Overall Rec:overy 85~. 

Research Dept. 
A. B. Landstrom 
lZ/14/SS 
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. RECLAMATION FLOWSHEET - ALLOUEZ SANDS 

Ca/u,.,~;< A.d/11 Ar~a Lev(e L eac./un!? FY~;-7/ Area 

7t:JO ~ P~~ L//scharp~ ~/he 

L each>,¥19 TanA 
\)I 1 .D/s/r/:6uror 
~ 

·

"' 
~ 

~ 
IV 
IJ 

~I 
Surqe 

\ d I) 

~ TONS SAND 
B/n 

I /t7t:?t7 
~ ~ /anA C c:r~erc//y 
~ ~ 

~ 1 ~~----------~r-----------~ 
~ ~ 

..Scavtt,.,~er F'/oat" 

LeC'ch a;rd 

r/oorr Ta/~n~s 
Wa.s/e Laund~r 

/'Ca.nc. ?L-<rnp 

Co,P,.oer L5ear/n9 L~ach So/u.hon 
ro .D/shl/a//on P/a-"7/ 

ZaSohd.S J/~ ~0-K/de Co.ncen/ra/-e 
L3a// M/// 

R4!~urn Pu";n_p 76 S;rre//-er 

Calumet Division - Calumet It Hecla, Inc. 

Research It Development Department 

A. B. Landstrom . Z/24/56 
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YSlS ANAL SCREEN COPY TABlE ............. nn 
].J,. TanlQI, "V" Flotation) MATERIAL 1957 December Tamarack, (To Umartlov 

~MRwu·~JL.~J~·-VIT~~T~ON~~<2~4-~h~our~l~y~sam~p~1~es~)L-____ NameofCompany _ _________________ 

Location----------------~-----------------
Crusher--------------------Size:of 

-------'--,----------------Crusher to Feed 
-------------~---------Setting Crusher 

Moisture·--------------------------
--------------------------Gravity Specific 

Hardness--------------------------
~-------------~-------------___________________________ Remarks 

71 Form ., Sieves Test Tyler made.with Analysis Screen 

%Copper %Copper %Cumulative Screen %on Screen on Weight On Through 

.01 .01 .02 6 

10 10 .. .o6 .o.s 
.0004608 .12 .o6 12 .. .384 14 

.Qo11.Arln • 370 • .;2 20 oo .. .40 

1.90 28 005500.5 .. .579 1.47 .95 

.0074185 .401 ).32. 1.8; 3.70 35 

.0151SOO . .202 10.82 7.'j0 1;.oo 1¥3 

.029281.5 ' 243 • 22.87 24.10 65 u.o.s 

.0591525 .2,39 47.62. 49.50 100 24.75 

.0650980 .269 71.82 24.20 48.40 150 

' 0417850 • .274 87.07 15.25 30.50 200 

200 .471 100.00 12.93 .0609003 25.86 

Totals 00 .. 200 .2862271 100.00 

Copper .296% Assay Head 

Ana ;:;ereen By ~a Couper .286% is 

to1 Copies 
Edwards A. 

Ga.gno,IL G., 1'1., 
Klein L. c. 
Paull K., R. n l'l. Game G. /s/ 

J,. J. Vitton -17-57 ~ Gagnon ~; w. 
r gw8 WIUJ 

-

 
-

... 

~ 

-

-

--

-
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Fo

ANALYStS ., .. ,,.., __ 
VIII TABlE 

Ta,mara.ck"V" Flotation) (To MATERIAL Decmnber Tanb* Underflow 1957 JJ. 41 

____ NameofCompany ~MR~·~J~·~J~·-VIT~~T~O=N--~(~24e~h~our~l~7~sam~p~l~es~)~--------------------

Location--------------------------------
Crusher--------------------Size:of 
Crusher----··~--------------to Feed 
Setting----------------------Crusher 

Moisture·------------------------
--------------------Gravity Specific 

------· Hardness 
Remarks----~-----~------------------------~---------------

71 rm Sieves Test Tyler with made· Analysis Screen 

%Copper Screen on Weight On Through %Copper Cumvlotive % Screen %on 

... 6 .o:a. .o1 .o1 

06 • 10 .10 .os 
14 .0004608 .:3$4 .12 .06 .12 

. 
. Qo'IJ.AM • ~2 .370 20 .~ .. .ao 

2S .oossoos .579 1.47 .9, 1.90 

.0074185 .401 3.32 1.8, 3.70 35 

4$ 1;.oo 7.~ .01.51.500 .202. 10.82 

' .243 0292815 .. 22.87 12.05 24.10 6.S 

.2,39 100 49.50 .0591525 47.62 24.7, 

.0650980 .269 71.82 20 .. 24 150 48.4£1 •.. 

200 04178.50 • .274 87.01 15.25 30.50 

.0609003 12.93 200 .471 100.00 25.86 

100.00 200.00 ota.ls .2a62271 

<' 

Ooppel'" Assa.,-Head .296% 

By Couper Ana 286% • cysis Soreen 

tot nee 
Edllmrds 

Ga.gtlO, G. 
Klein a. 
Poull K. Game G. i·l. n Ia/ 
Vitto• I. ~17-57 Gagnon ~ ~;:}; 

'gwa w 
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ANAlYSIS SCREEN 

---~·~~~~~~~---~~J-·...t~l!t.lt9.;.lii·IL_--~~~--~a~~~~~~o•li~ilto~l.,.aM_.t....,~uODa· MATERIAL 
TABLE rv 

________ NameofCompany ~HF~•~L.=-O=•~Kl==aia=·=----------

Location------------------------------------
-----------------------Crusher Size:of 

_ __ Crusher to Feed 

--------'----·-----------Setting Crusher 
Moisture·-------------'---------'---------

Gravity Specific ----·"'-----~--------------_ ______________________________________ Hardness 

__ Remarks ~---~----------------------------------------------
71 Form Sieves Test Tyler made·with Analysis Screen 

%Copper Screen' on Weight On Through %Copper Cumulative % Screen %on 

A. ,..__,._ ,... 
l.J • ·'' ·'' 1.2; .60 Ll lJ .250. .oc:ou• 

_"161111t ........... 41 ,.., .111 u.2f 16._,.. 
.. )1 J .1, 231 .. 1,.,, :n.., .034-J

...... ' ....... ,, .;u,a l.DQ·· .. l? &J -49·91 
' •' 

-.~._.~_''·' 
1~ .. t 151 .. a 60.N.· 10.91 

.. 208 1.11 .. u., ,, •. 
lJ... ,;. ........... 

.~ 108.08 200 &cl .. ll 
·w 

"·'' ·=··
"·' 
~I\ f,..+.a111111. 00 .. 100 -.... -*--

IM&IU.,. eo, .atJ• 
___ s B.r .264,C •-"-u ._ -

/ 

.·' 

 

 

  

'.·. 
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VSIS ANAL SCREEN 

MATERIAL 

V TABlE 

__________ NameofCompany ~~=~=•~L=•-0~·~·~11==81=~=-----------------------------------

Location ----------------------------~---------------
---------------------------Crusher Size·of 
------------------------Crusher to Feed 
---------~--~.----------Setting Crusher 

Moisture·------------~---------------
----------------------------Gravity Specific ___ _____________________________________ Hardness 

__ Remarks ~----~--------------------------------------
71 Form Sieves Test Tyler made·with Analysis Screen 

%Copper %Copper Cumul~tive % Screen on Weight On Through Screen %on 

. 'faila a..al 

70 • .Jf .Jf "' 
.oo-~ili--

.' 
2.41. .211 4.JG 2.3 

.M4e'tM .,. 
].0 .. 11 01 .. 1? .199 '' '·" :t(.'IO ,, .Oi,..J 24.91 u.eJ .187 . 

100. 19.60 .17'1 ,.,,. /M..Jf .o.··A.-
"' ?O 'Z'/.111 -Ul .16J lS.at .. u 

act. ,OliMitO .143 l:ll.ol 17.60 ••• 
....,.,L!IIit .... tu. .. .121 108.00 32.9J 200 

-.A ,~-T~a"'lll 
''·" l.OO.QI 200.<0 

Cc IIM4As1V' .u. ~· .. ... N .16:W 18 c ars. 

......... t"t. e~. .. w a-u-• 
Wlf/Pff 

.. 
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ANAlYSIS SCREEN 
VI TABLE 

April Reclamation Tamarack MATERIAL 1959 

Klein C. L. N'r. 
~---------------------------_____________________________ ompany C f ameo N 

Location--------------------------------------
-------------------------Crusher Size:of 

_ ___ Crusher to Feed 

-------------------'-----------Setting Crusher _ _________________________ Moisture. 

----------------------Gravity Specific 
-----Hardness 

----------------------------___;_---------Remarks 

71 Form Sieves Test Tyler made.with Analysis Screen 

on Weight On Through %Copper Cumulative % Screen %on Screen %Copper 

Feed General 

1.2 28 .6o .60 " 
0071250 .. ~ .190 '11:: ~ 'il) 1&: ~ f.. 

.0223860 .1$2 16.05 12.50 24.6 4$ 

.0319160 .202 31.85 15.80 31.6 65 

.0439485 .249 49.50 17.65 35.3 100 

.0341000 .275 61.90 12.40 8 .. 24 150 

.0180000 .250 69.10 7.20 l4o4 200 

.2378155 .260 100.00 200_ 30.90 61.8 

I 
I 

.2'i2<h l:;onner Assav Head 

bonuer .23816 B"l s Ana1vs Screen 

-

-



VSIS ANAL SCREEN 

MATERIAL 
VII TABLE 

~O~·~Kl==e.t.~·-) MP~•-L~·~· ________ NameofCompany _ __________________ . _____________ 

Location------------------------------------
Crusher---------------------Size·of 

_ __ Crusher to Feed 

-----------------------Setting Crusher 
Moisture·--------------'----------

-------------------.---Gravity Specific 
-----Hardness 

Remarks·---~-------------------~-------

71 Form Sieves Test Tyler made.with Analysis Screen 

On Through %Copper %Copper Cumulative % Screen %on Screen on Weight 

!.1.14111• O.ne$1! 

.A.J .4J a ·' .2U 1.~ .0()29J4f 1.9 ,, ·'' 
.179 1 0113041 .. .. 1? 48· '·'' '·'' 

.. 2;J .l6a t 6J. .0192180 aJ .. u u.tt ' 

?Q .. lt l6.4J 100 ,,., .141· .OJ4432J 
.019,960. lJQ· J2.SO .u.a .• u :n.t 
.0]247'1 20t· ,l.Jf .Ul 11.? '·'' 

100.00 T'f.J 200 .049(Ntft .U?' . 
.11.~1~ 

"·'' Totili 1oo.oe. :tOO.o. 

.~( u.d~ fiPPU' 

.~( An&l,i1J:ll .... . DJ'S ~" 

..... t'I.Awl41114111 

A.·~ ~- s-u-"· :;;: •. w 
W, . tl --.. n. • 

PoWl I. R. 
Tnat111 t! T. 
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INTaODlJCTIOM 

Thta repowt wU1 attempt to alve aa•w•aa• to aeveral queettou 
tbat bave b••• rat••• coaceztaiaa tile pc»a aU.Ulty olleaclltas 
certata A.hmeek WU1 Coaceatrate• t. pro4uce as. 000. 000 powule 
of coppe• p•• yeu la copp•• Old.cle, fo• pro4ucdoa of copp• 
powde_.. Ia a4clltloa to tlde, al»out s. 600,000 pouacla ol coppe• 
ost.4e W01114 b.av. to 1M ~ocluce4 to eu:pply the l'eplal' clem.U • 
for f.U'Ut•tal &Q.& &lriCllltval oxf.cle, tWa material ~ -· p"• 
cluce4 from eitU• pl'lmuy oar aecozula.y copp•• aOU'c••· 

Thla repol't will covel' the capacitlea ol. preaeat l.acb.bla aiu1 
cllatillacloa factliU.aa cbaqee ta le&chlal aa4 cllatillaUoa 
equlpm.- aeceaauy to a4apt tllla .. uipmeat te the l .. cblaa 
ol coaceatl'&t•• ... ~atUlatl• of tU J~lek 1oluttoa• pl*oclucecla 
material haadllall trP•• cJaaaa•• la leacJWta tedut.ift .. •J leachia1 
aoludoa coatrola ol coaceatl'&tea tlt.at caa be 1eaclle4l 
&laAl the coab'ol of lmpurtttee Ia ta. 

••eM!tur•• 
o.W.. pl'o411ce4. A :roqlt. 

eatlm&t• ie alee llYea fo• capital aecea ..... ,. aa4 
tb.e coat of oxtu procluatloa. 

·1-
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CONCLUSIONS 

Ce~taba of the Ahmeek Will Coaceat~atea caa be leached to Pl".oduce copp•• 
oxicle. "B.ich" aa4 "Poo••• caa be l ... che4 with mlao• mocU.flc:atloa• to tile 
p~••••• 54 lt. diameteJr lea~ t&Dka &Act. plplDa. althoqh amalle~ clt.ametu 
t&alta woul4 be more efftcteat. 11Heacllaa" caa be leachecl la apect.al t&alte 
provlcltaa faat•• aolutloa turnoye~t. tim•• The LU. Lbul .. Leachial Plaat baa taU 
capacity to leacll three ott more the l'equtrecl amouat ol coppel' !rom . 
hill& aracle coaceatr&t••. · 

With th.e preaeat d.latW.atloa tacUittea at Lake Lbul••• about 1, 300,000 
pouacle ol coppel' •• coppew oxide caa be pi'<Mluc:•• p•• month coa.iateady. 
The Tamarack Leac~1 Plaat caa proclue aa avel'aae of about 750, ooo· 
powul• of copper •• o:at.u pel' m011Ul. 

To procluce 3, 000,000 pouad.a of coppel' pel' moadllow copp•• powcte~ ..... 
300, 000 poUcle pe• moadl 

the. 
'ollacluttl'tal aa• aartcultval dem&IUI. it WQl b• 

11ecea aary to clo oae oi followt.q·a 

1. Operate ltotk the Tam&l'&ck aacl the Lake Lbulea Leachtq 
Plaate at aea• capacity, Ol' 

z. Iaetall twe ad.ciltloaal •dll• azul acc•••oZT e.,Upmeat at 
LU.Lt.U ... 

Plaa 1 rectulz-ee a capUal eq•ultve ol &bout $30,000 .. , Tamarack .. aa4. 
$ZI, 000 at the Lak• Lba4• plaat. Oxicle proclucM at T&m&l'&ek woul4 coat 
fJ:om 4. 0 to 4. 5f p•• pnM of copp•• p~roc•••e4• u4 at Lake Lla4ea the 
coat per pot;a.& wou14l:t• a'boua J.75f. 

Plaa a 1'-.ut~re•· a capitd e.,.aclltu.l'e t.a the orcl•• of $ZZ5, 001. ol. whicll 
$15, 000 wow1• lte qeld 

•••t 
fa the Le&clalal Plaat, uti $ZOO, 000 ta the Still Jlouee. 

Wld& tld• plaa. da.e of pl'oclutaa a po\1QAI of copp••. •• oJd.d.e, woul4 'be 
about If. . 

The ext••* te wide~ lmpuritlea f.a tile coa.ceatl'ate• • panlcululy as-aeale 
aa4 11lica, wU1 coatamla&te the oxide, aa• tlut po• albUity o1. tu attaeaie 1 
'bela1 evoln4 oa I'HUCU.. wlt~ kyclroaea wU1 b&v• to 'be cletel'mlae4 expel'i• / t' 

meatally. The•• lmpuid•• caa l»e pa-ectpltatetl f:rom the leac1Wa1 •ol"d.-.. 
if it ta aecea ... ry. 

-2-
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.AJD4EEK. MILL CONCENTRATES 

The araclea ol concentrate• prcxlucecl at the Ahmeek Mill are •• follo•aa 
Hea4iDI• Rica, Poor aact.l'lotatloa. 

Rtcla t• e. more 07 le •• ideal material fo~ ammonia leachlaa• The ••••Y of 
thl• ara4e la about 90ft copper. aa.4 the tadiviclual paJ"ttclea are o.ot too 1&1'1• 
to be d.laaolvecl ta a reaaoaable leachla1 cycle, no:r 1• mucll of tbe coppeJI' 
likely to be entrappe4 ill the aan1ue• The 10,. ol tile J&lape lathe material 
la not •aou11t. to atop perm•attoa ol the aolutloaa throuaa tbe matel'ial• ancl 
•llmea are not preaeat lA aufftcteat quaa.titJ" to create a prolalem. · 

Poor, a•aayf.DI about 70,. copper. la mozoe d.UflcW.t to leaca. The copp•l' 
particle• are amaller, hut the iocreaee4 amouat of· aaa.pe aacl the flnet
textvze of the 1aa1u• tal\Dtlta the aolutloa p•l'col&tioa t• aome •steal, aa4 
createa a Jl"e&tezo pro'blem witll •llm••· 
Kead.lal• 
l•--• 

wblc.b ta relatlvel., pUZ'e copper, but lara• ia alae, caa ~· leacllM 
apecial taU, . •ucla •• rectaaauJ.u taak, wita zoaptcl circulatioa ol aolutioa•• 

Leach•• Ia the coaveattoD&l taaka thla mate~lal woul4 takefi'Om •la to el1bt 
mo~atha to 4la•olve. _Ia tlM r,ctf.YY.j.ILINk.,iL£!!:l!~.RLcm.HJ.xJll.lll&!wltLJa ,~ 
two weeka. . · ' Ca~-r ... ! 

WUl mAll ia aot COAiiclere4 a &QOd le&ChiD.I material. lt wouJ.4 take & pel'io4 
of ·ye&l'l to leac~ •••• of tbe l&l'lel' pt•c•• of maae .... thea any copp•• 
entl"appe4 ta the ore woul• aot 'be recover••· 

notatloa coaceatrate • caa be leacbecl il epee tal equlpmeat ••~• ••••· Some• 
thlna oa U.. or4ew of aa eacloa .. tb.lckeaer, ol' coUAteSt•c"'reat clecaatatloa _ L 
walt cou14 'be '-'&le4 to leadl tid.a material, •• tbat rakea woul4 coatla\l.Ouely ~ 
tura over the. matel'tal &a4 expo•• th• coppel' to the leachiaa •olv.ttou. 
P ercolattoa le&cldna wou14 DOt wol'll oa tht.a mate•ial hecau.•• of the vel'., flae 
o.atu~• of 'boda the coppe1l ... the aaape. • efore leacAlal thle m&tel'ialt lt 
woulcl be nee•• aary to determine whethel' the 4otattoa rea1eata aDAl ofl• wo"Q14 
coatambaat• the leachlaa solution• au ahow up ·ta the copp•r oxicle •• carboa 
aJUI eulfur cempGQACla. 

It t• •al• to •• •um• tha.t 1\.lch. Poor, a.ncl Heaclbla caa h• leachecl wltll ao 
particularly clUflcult troubl•• developt.aa. Aa expeJ'im-.tallot ol. mixe4 B.icll 
&ad Poox- ia !lOw betna leache4 at the Lake Llnd.ea Leachinl Plaat aa4 te 
proarea•inl aatiaf&cto~Uy. Thla t•at ia beta1 ma4e ta a 11 ft. cU&metel' taak 
wttll revere• ilow of •olutiOJU. 

_,_ 
~·· 
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LEACHING OF CONCENTRATES 

The -lar1•• 54 ft. dlaxneter leachln1 tanka at Lake Lindea and Tamarack &l'e 
not ideally suitecl to the leachln1 of mUl conceatratea. Small diametar.t&Dka, 
about 16 ft. • would be much better becauae leea trouble "WOulcl be expeZ"ienced. 
with the aolutiou workln1 throuah the area of leaat reatat,auc• bathe char1•cl 
tank, or .. channel ina". By reverat.n1 the fiow ol aolutiOlla on the lara• tanka 

.ancl ~atalliDI porou• fUte:r bottom•• no &l'e&t trouble with leachbla coaeen• 
tratee ahoulcl be experlencecl. It may be uceaaary to drala a taak once Ol' 
twice duz-ln1 the leaclllnl cycle ancl tuna ovew the material wltll a dam. to 
counteract the effect of channelina. 

' 
Thie caa be don• by one maa 

' 
la aa !lOu. 

or ao. 

Reverata1 the 4ow of aolutiona ia the tank• wtl1 el:imtnate the problem of 
alimea plu11fA1 up the lUte.- bottom &D.Cl cuttba.a ol.l the 11ow ol aolutlou~ .AAy 
alimea iD. the ef4uent aolutlona ca.a be remove4 by fUterm1, if th••• aolutloaa 
are aent to d.latW.atioa., o:r by aettlln& if they a• to the leaclt. atoraae tank•• 
Slime ••~tlin1 la the atora1• tanka· coul«l be remove4 by fluahla& the taa.ka 
perloclically. · 

Foul' ol the lara• leachln1 tanke wU1 be aeeclecl to leach 2, 000, 000 pouacl• 
ol copper pel' inoatll. About 1, 000,000 poQA4a of coppel' wou14 'b• c~a•4 
ia eacb taak, azul the leachinl cycle ahou14 tall• from eix to el1ht weeu. 

It will be almple to pro4uce a coaalateatly btah capl'oua oxlcle by leacblal 
conceab'at••, that ta a cuproua oxide content ia the orclew of 70· 75~. If a 
hi1he:r cuprou. oxl4e content la deatrecl, a amall tank chari•cl witlt coppel' 
ahot Ol' other pure coppe• material cou14 'be place4 ta the rtcla llDe bet-..ea 
the attlla ancl the preheatella lathe Still Kouae. Thia abo\114. booat tu 
cuproua cOD teat ol the oxicle to about 90~, &D4I wow.• cut to lea • tbaa ball 
the theoretical &mOUDt of hyclroaeanec••••rr lo• saecbactloa ot ~· oXlcle to 
copper powd.e•. 

Careful coatrol ol the leacld.na aolutloru~ will 'be necea ••IT if hlp aracle 
coac:eatratea are to be leachecl, amce auperaaturatf.oa ol. tb.e aoluttoae l'eaulta 
la the precipltatloa of baatc cuproua carboaate ta the taaka wt~ rea\1ltma 
hiah coppes- lo••••. CC'hltroUta1 the aoluttoaa ta not dilft.c:W.t au tb• po•• 
aibUlty of •upel'a&turatloa of 1ol11tloaa occurrfaa ahoul• cauae 110 areal 
c::OD.cera U the coaceatrattoa.• of copp••. ammonia, &Del cart.oa clioxlcle la 
the leacla atoraa• are kept ill propel' balaoce. 

All equlpmeat ba tlle leachla.& plallt ta aclequat. for leacalaa th• requlre4 
toiUI&&e of cooc•tratel. the oDly expeo4ltu'ea neceea&Jry wU1 'be fo• taak ..-··7 
bottom• &DCl replplaa. A · aauJre lUter fQ !!!&~~t!!U~t!l!,.!,.~ 
Thla coulcl be locatecl elthew at the Leachbl& Plant Ol' S~Ul Houae. 

-·-
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If maximum procluctioa ol cuproue oxide la to be maiatalae4 with the preeeat 
facUltiea, it will not be poaaible to operate twoleachlal circuit• at Lake 
Linden. If dtffereat 1radea of oxide ar• to be producecl at Lake Lblclea. it 
wU1 iD.volve & conalderable expanalon of atUl hou.e tacllltiea. Thla will be 
takea up ba more cletatl late I' t.a thl• report. 

IMPURITIES IN COPPEll OXIDE PRODUCED Fl\OM P:alMAl\Y . 

Analyaia of aoluttoiUI obtaillecl from leachinl Aluneek MW coaceatratea 
indicate that araeaic in the mbaeral ta bela& cllaaolve4 by the ammolliacal 
aolutiona, preaumably formt.n1 ammoaium a~aenate Ol' ammonium arseaite 
depencllnJ oa tb.e valence ol the araealc la the ore. 

~ 

Tb.e ammoa.lum araenat•• wou14 aoa-mally break dowa to fona d».• reapectlve 
ar•e:nic oxiclee at diatUlatioa temperat~ea, 'but othel' reactioae caa tak• 
place. If chlortclea are pre•ent ia the aolutloaa b•laa cliatUlecl, the cuproua 
copper reduce• tbe araeaatee formiaa &l'lenlou• cblol'tde wblcb la quite 
volatile. Araeate ha• be~ua cletectecl la the cltatUlate from the cl.compo•iUoa 
of aolutioa• coatatatna araenic, •• thle reactloa may be taldal place to aome 
exteat. Slace Torca Lake watezr ie uaefl fozr leachhll.• chloa-t4e• are preaeat 
ia coaalderable quantity. If aay amouat of ara•ale 10•• io.t4t tJa• cllattllate. 
it will be returned. to the leachlnl plaD.t aza4 eveatually lnaU4 up ·quite hlp 
ill the aoluttona. 

Stace araeai·e baa a areat aUlalty fo'6 aocU.\Uil, aacl ia s-ea411y diaaolvecl by 
alkaline ao4lum compowul•, it la ctuite poa aible that tbe ta•rocluctloa ot a 
emall qu&Dtity of a aoat.Um. compoWl4l. preferably aodlum carbonate. to tlut 
atUl feu will l'eault ia th4a a.r•ealc fozom.t.na th.e •ocll'QIIl compouaca.. Siac• 
the ao4lum a:r•eaat•• Ol' a.-aenitea do not clecompoae at 4iatW•tf.oa tempe•
ature•. tlae araealc wou1• l:te elimtaatea ba thAI atW waet•. Tkea-• la alao 
the poaaibUlty of preclpltatiaa the araealc fl'omle&ehial aolutioat wltk amall 
amouata of mapeaium compouad• Ol' oth.er chemical a. 

There la a atroa1 po•albility that U the oxicle la reduce• wt.tll kyclroaea at 
temperature• ova~: 1300°F., the araenlc compoUAd. will "be aublim••• or th&t 
it wt11 be evolved a• ar•lne. Arat.ne. illt ia forme.t, 4ecompoaee freebll 
metallic araeatc at elevated. temperature a, which ahou14. aubllme uacler the 
riaht cODclitiou. 

It ia likely that th• aUlca coateu.t of the old.cle macle fl'om conceD.trat•• will --r 
be a little hlaher tbaa ia that ma4• from aecoa.dary. 'becau•• aU lea ia very -- . 
ali&btly •olubl• hl the alkaline leacllllquora. 

There ia a poa aibUlty that calcium aacl rnaane•lum mtaht be a .llttl• hialler 
ia oxide ma4e fromprlrnary becauae ol. the preaence ol th• chlo:rbl•• of thea• 
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two metala pl"eaeat ia the o:re. The Torcla Lake wate~ alao contataa a hip 
percental• of th••• compou.a.de. The preaence ol ca.r~a clioxl4e la the 
leachllla aoluttoae precipitate• hotlt. ol th••• metallic loaa aa btaolu'ble 
carboaatea. · &Acl calcium aacl mapeaium 1•ttf.na into the oxlde ta curtecl 
iA the aolutloaa aa fille aua.peaalona. It ia likely that filterlna the •olu.tl~e 
to remove allmea will alao effect the removal ol mo•t of tb.eae compouncla. 

The effect of th~ above lmpurttiea oa the quality of old.4e, aa4 coppel' powd.e_. 
produced from it, caa oaly b• determinecl by diatWt.aa 1olutioaa made /fi'OIIl 

coa.centratea ba a lara• acale teat, azul red.ucta1 the oxtcle obtaln.ecl. 

HANDLING OF CONC£NT1\ATEI 

Up to 100.000 poUDda ol concentrate• wt1l have to be haacllecl per day I.-om 
the Ahmeek MUl to the Lake Liacl~ Leacb.bt& Plaat. aDAl Into the t&Dka. 
There are at leaat two waya of dottta thla. If no expenditure of moaey t• t• 
be made, the couceatratea W0\114 have to be loaded. late soad.ola catt•. or 
iato paaa oa aoaclola c•~•. at the mUl. ao that they coulcl 'be tranafeStre4 
into the leachhla teaks either wltb. a clam, or by picld.D.1 up paa• ol cOilcea.• 
t~atea with the era•• ancl .dumpinl into the leac1tta1 tanka. By elth•• method, 
tht• material coul4 be put into the ta.nka ia about !OUJt hour• a day by the 
repa..- acrap-baadlta1 crew. The mt.a•ral woulcl thea have to be lev..,ed 
off t.a the taake. whea a taak l• completely ehar1ecl. 

The alterDAtiYe wolllcl be to uae the preeeat mlD.eral c&l'a, ancl 'buU4 a pll 
uncter the leaclllai plaat tracka from wt&icll. aa elevatoa- wou14 take the miaeral 
to a atol'&l• aUo, trom whick it coulcl be clumpe4 tn• paa• fow truepoJPtlnl 

. to the leachla1 t&Dk•, or a •yatem ol. movable eoaveyora coul4 'be uae4 for 
W• pu:rpo••· Thla methM ol. haa4ltna the cOAceatrataa wou14 tavolve a 
cGDat.clerable outlay of capital. 

HANDLING 0 .. LJCACHINO JlESlDUES 

The haadlial ol th• re•id.ue• left from the coaceatratea aftel' leac1Un1 wtl1 
pr•••at two problema: 1. B.emoval ol. aOlubl• copp•• aacl ammoa.la. aa4 
2. B.emoval of the :reald.ue from the talllW aa.t recoveJty of the aUvew COli• 

tainecl thereta. 

1. The teat now bema rua Oil the leachilla ollllc:ll aa4 Pool' mmeral• wtl1 
provtcle Wormattoa oa how weU ammonia aJUl aoluble coppet' caa 'be 
removecl from th.e 

•••u.m•d 
reai4ue 'by w&tht.al with ammonium carboaate "4l•ttllata" 

au water. It ia that •ufflc::tttlltly aoo4 wa•hinl caa b• attaia.e4, 
at.n.ce the volume ol. realclue le amallia compart.aoa to the lrddal taak char1•• 

1 
. 

~--_ _J 

I 

' \ 
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,f 
J. 

It wt11 not be ecooomtcal to ateam the realclue fo• ammonia recover, i1 it 
can be ~•cluce4 to below about tea poua.cle to tlua toa. 

Z. Becaue a coaalclera'ble val1.1.e of aUveJr wtU l'em&la lathe •••iclue. lt l• 
aaaumecl that aome d.fol't will he mact.. to •ecovew it 11 the c:oet la aot too 
1reat. Tid• wU1 1'111• out the uae of coaveattoaal lluahial metbo4a fol' 
ellmmatia1 the re~Wue f:rom the leachlac taaka. U tile all••• 

.-Ufl•• 
particle• ••• 

not too ft.ae, lt JD&y be po••ible to taatall Ia tJ&• tailma• laualeW' • ow 
a aettllrll uea la whlclk the: au ...... caa 'be trappecL U hall of~. •ilve .. ·cou14 
be a-ecoYel'e4. by thU metho4 lt wW pzoob&bly be wortll clobaa. alae• 4ulaJaa 
woulcl be by law the ch.eapeat way ol aettlDs ri4 of th• :re•t.clue. Tlt.e altenaaq 
metho4 woulcl 'be to clam an.• ahovel th• realclue t .. om the t&alut. o• t• ilull 
them. out lato a aettlial taak ow thtckeaer. fo• clewa.tenaa. aa4 thea recow.
the atlv•• 'by flotatioa, cyaatdattoa, o• pyl"ometallvatcal meaa•. OJt aellta1 
the l'eatcluea aa auc~ Te•t• wt11 be macle wldl the reel4wa fi'ODI tta.. leacllla1 
teat new Ia prO&~"••• to clet•nillae the a.ature of th• aU••• partld••• _. tO 
determiae the beet way of haadlla1 the reai4ue, 

DISTJl,LATION 

WhUe the Leachlaa Plaat haa capacity to l .. cl-. conal4•1'ably moJle coppe.
from coaceGtratea thaa reqldl'e4 fol' tb.l• pl'oaram, the capacity of tb.• 
cll•tdlatioa facUtttea t• clelbdtely llmite4. 

With the three cllatU.lattoa ualt• now at Lake Llacl••• the maatm~ coppel' 
th&t cu 'be p:roc!uc•• ta a aevea d.&y week, wltJ& icleal cODAI.ltloa• • le &Mut 
1, JOO, 000 poua4.a. A comfo~taltle avera1• pl'oclucUoa l• ia tbe o.-clea- of 
1, 300,000 pouAd.e ~· moath. II a fO'U'th atill ••~'• bt.•tUle4 at L&U 
Llnclea. maximum p~o4•otloa wou14 appl'o&cb I • 000, 000 polP14• p••, moadi, 
wltk a coaalateat averaae Dot mucJa &'bove 1,_ 600.000,.... pe.l' moadl. 

The pl'oductloa ltprea 1howa a))ov• cou14 only be met tt oaly oae l!'&cla ol 
oxl4•··htp cuprov.a--wa• pz-ocluce4. U htall cup.-ie Old4.e la te b• m&4e, 
0 .. aal'icultural ar••e. ., oxW.•. the pro4w:tioa ftl'd'•• wou14 .,. ,. 

ual••• 
coaaiclerallly. Tid• wou1• l'ule out uae ol. two eil'cuita at Lab Lbulea 

·•uc•• 
a4cllttoaal dlatW.att.oa aacl cb'ybtl tactlltlea are f.utalleA. 

The Tamarack plaa.t U.. oa occaatoa prCMt.uce4 1, 000,000 po\184a of c:oppett 
ta oxide peZ' mollth. b.oweve1!, aa averaa• pl'oductloa of 750,000 pouaQ 
pezo moath l• aU that caa 'be p1'ocluce4 coa•l•teatly. 

• 
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COPP£1\ OXIDB D&TJNO, BAGOINO, AND HANDLJMO 

The 4~1 equipment at Lab Llaclea wU1 haadl• up to so·. 000 pouacla ol hl11l 
cuprou• oxl4e p•S' day. 0..•• oalclee. hilllel' la cup:rle oxtcl• coateat, l'ecluce 
tM capacity of the dryea- becau.a• they coatata mol'e moiatuze. If ~oclucUoa 
f.a ••••• ·of 50,000 pcn:uade of oxide pew 4&y u ~ectecl. aew cbyhta equip• 
meld mWit •• puclta•••· D~l 50, 000 poacla of oat .. pew clay wU1 J'equ.fze 
aome cl..-•tv•• f:rom U.. aol'mal ,..,. of open.doa., alae• lM&-.y 1oa4• of 
oxl4•. aa eacouate••• whea. boWa1 out a •tUl 'b.twe ah.Uial it clowa. woul4 
overtax the tbylaa .. utpm .. t. Coat~ol11D.1 the 11ow of o.W. fi'ODl tM clewatel'• 
t.aa coaea te the flltew alao1114 ovel'cosne tide p~owem. 

The uytaa of chtpptaa• will haYe te be ap:rea4 ov•• a loaaeJt pe1'io4 of time, 
•• •• aot to po••lW• ove:rloa4 the cbytaa e.,U.pmeat who it t• ca..rrtaa lte ~•autu 
10&4. , b ia tlaat tWa optl'atloa caa be m•chaatse4 • ellm~t• thAI 
•••• fo~ a maa to •uvel tiM cblpptaa• lato tiM cbyiaa •yet••· 

Tlle b&llhll e.,U.piiiAUll at LU.. Llad. .. l• aclequ&t• w balulle 50,000 powut• 
of oxl4e pew- day. but '-latal .W. have to be 4oae oa two alUita. ratlwl• 
t:baa ara oae allllt. 

It ia •••vm.•• Uaat tlae oxide wtlllte biM. aDA. '-*11M belo.-• ~'••ucttoa ~ 

a•c••••rr 
coppea- pow4••· II wet oatct. 

•to••••. 
wW 

to ao 
Ia te b• :re4v.cM d.l_.eetly ~ poriew, t.t be 

da tlt.w wltll bat•rme41ate alae• ato•taa the w.t. 

ma••· 
htala cupi'Chd oxl4e foi evea a lew hove wou14 re1ult la a hopeleaely ca~ 

It l1 poa•lltle, II ~ oal4e la DOt to be atorecl tow too loaa a pel'lH befo~• 
recluctioa. to ellmla&te •to•a• tile balabal operatloa, aa• tna.a.t•• tile oal4e from 
.tlut cbytal plaat ~ 'bt.a• ia U..• l'eclv.cttoa plaat by a paeliiDAtt.• o~ 
othe~ type ol. coaveyf.D1 •y•tea. Ia tld.e c••• • tlua. co,,. .. p0-.4•• W0\114 
hav• te be Ul .. U & keiaa poiat fo• fl~Vf.al C08Q l'&tbe• d&aa d&a oxl4•• 
Tlde wo.W. ellmtaate the .... fo• cOIDpl•t• ., .. .,. oa osl4e pl'oc1Ue4. fo~ 
rKuctioa to pow4••· The oaly coauolaeetlatl woul .. lJ• tu cuprou oaWe 
coat•*• wAle Ia le a 1lmple aaalyell. aa• cOU14 '-• rua lty .plaat ,. .. •oaael 
llaec••••IT· 

r ACJLITIES NE&.OilD TO WJ:ET ALL OXJD.C B.EQUIR.EMENTS 

The Lab Ll.rulea Leacld.a.l Plaat aa4 Still HOWle will aot 'b• abl• to pro4uce, 
wlt!l pre a eat clladllattoa factlltl••, thei hlp tosmase ol copper oxl4• requl:r•• 
for the pro4.uctlea of copper powcl••. aa• alao ~ tile varlh• arue • ol 
oxl.4e require4 fo• m4ut~ial aftAl aptcultural c:uetoiner•. Spray ar&cle oxide 
could. 'be macle f~om the ldp cuprou 

-·· 
oxtcl.a made fo~ pori•• ll lt were 
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recluce.t. ta at•• by aome auch fill• azrbulma clevf.ce •• the Mlcl'oai•••· T• 
procluce upwarcla ol Z, 000,000 pouacb ol copp•;r p•l' moath fo:r powder, &1UI 
300, 000 pOUildA of copp•l' l.ol' &&l'lcultuzal aacl iacluutU requll'uneat•, the 
followta1 two plaaa &l'e •uaa••te4: 

1. R.e&ctt.vate the Tam&J"acll L•ac1Wl1 Plaat. 

AU Of the la4uatJrlal aa4 apicultual araclee of oxl4• woultl 'b• p:rod.uce4 
at ~· TamaJ'ack.Plaat. tl'om eltkel'. Ahmeek wm· .:oace~~.~••••• o7 a· 
coml.tbaatloa of' eonCeJltZr&t•• ......... cOppeZ' tcrap. Tla.e Lake Lia41ea 
Leac1W:a1 Plaat woul. opel'ate at lte &Yel'&l• capacity' pl'odltcta, oaly. 
Mall c:upS'o• oal4e tu c:opp.l' powd.e:r •. The T&maiacJr. Plau wOuW 
bYe eaoup C&faCltft la &Mitioil te that .-equlZ'•• (o.r 8peCJ.tl I~U·· 
of. o.Ue.. te coatJrtl»ut• &bout •oo, 000 pouada of hlp cupa-oa• ·~siAl• fow 
the D:l&a\1lactu• of copp..• powclel'. · · · 

The a4vaataa•• o1. tAt• p1aa .... •• tollowe• 

A. l..oweat capital ouday. 

The cU•aclvaatal•• ol. thJa plaa a:re: 

A. Steam co•t•. for 4ieiW.tloa, ••• o••r 1 SOft ol tile Lake 
L'-!ea ate&Da c:eete.. · 

B. Co•t of rol:actt• ....W.4 "be uov.t cl.o1mle Lake Llad.ea. co•••· 
C. DJtytaa aa4 'baaat..a aquipmeat wouW haYe to .... pvcJaa•••· 
D. OsWe W01114 hav• t• •• uaupon•4 to J..ake Lt:U .. to• 'bl...SJ.q. 

o• re.ucttoa te powct..-. Oxf.d.e b&Ddlbla ••tup at Tama•ack t• 
ia.efttc'teat. · 

m. Tll4t Tama,.aek Plaat i• aot •••vlce41 'tty a c•a ratlroacl. 
P. Dupllcadoa ollabOI' w!Ma compue4 t• Plaia I. 

z. !!*•tall T-.. New S.tlla, aa4 Aclclltl~ l)~ Ba11!AI .ECJ!!Pm!!J 
at Lake Lfi4.a. . 

u.ta. tkt• plaa, ,_. atilla wow.• "*" b• u••• to •""uce eatcl• lo~ pcJwd.er. 
au the flfta etUI woul4 lte to• pl'o4utioa of the v&l'tou.• taclwatl'ial 
azul aal'lc'Ulta~ala~a4• .-eq'Gl~meuta. Toual prtAuctl• .t coppett wOW.' 
be about I, 300,.000 pouacl• pes- moatll. A.Wlttoaaltlrytaa aa4 bas,tna 
equf.pmeat. arul ealaz-a•m•at of. the StW Houe ltuilcllal wovl• 1>• ia.volve4. 

The uv&ataaae of Plaa No. 2 are •• lolloW11s 

A. Lower coat ot prCHluctioa. 
( 1) .Few extl'& m .. •••4•4. 
(Z) Lower et•am co•t. 
(3) La.-._. Waterial coet•. Two ctrculta cou14 'be uaetl. 
(4) Low•l' oxl4e haadlinl coata • 

.. ,. 
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The ciiaadvanta1•• of thia plaa are •• follow•: 

A. Large capital outlay. 
B. BuUdilla would have to be enlarged. 

· c. OperatiJla three atllla at a time wou14 require up to 45.000 poUilda 
o1. ateampel' hou and ma.ktna up 45, 000 pouncla ot wateJ! at the 
boUer house per hour. 

CAPfrAL AND P&ODUCTION COSTS 

••Umat•• 
Thl• repol't will not 10 into &Dy detaU oa coate, howevel', rea•oaable 

have beea prep&Z'ed. 

To reactivate the Tamaz-a~k Leachlaa Plant, capital expeaclltur•• wou14 
IAclu.d.e the puz-cha•• of cb-yinl and baaalnl equipment, aa4 repalrizl1 taak 
bottoma. Thla woulcl coet about $30,000. If 750,000 poUDcla ol copper la 
oxt4e ia produced. pe., moatlla.t Tamarack, the tr•&b:nent coet wou14 be 
from 4. 0 to -6. Sf per poUDd. 

To equip the Lab Linclea. Leachina Plant and. Still Ho~• to b&Adle all of 
the copper oxicle procluctioa requirement• !or both copp•• paries- ancl oxicle 
aalea woulcl r•quire aa expe.Gd.itu:re ia the order of $111, 000 of whick $21. 008 
woul4 be neede4 iD. the LeachlDa Plant to adapt tU preaeat taaka few coa•. 
cea.t~ate lea china. Thf.• $15. 000 expenditure wout• be aecea aary at L.ake 
Lbulu unciel' either plaa. About $200, 000 will be neacle.t to aclcl two cllattl• 
latloa uaita ancl acc:eaaory equipment ia the StUl Houle, aad. to make the 
nec•••ary buUdlnl alteration•. 

Tl'eatment co•t• at Lake Lilulea will vary from 2. 7Jf pel' pound at a 
1, 30o,·ooo powuls pel' moq.tll procluctioA baale, to J. Of pel' poun• at a pro
cluctioa level above 2, 000, 000 pouacla of copper per month. 

... ..: ·\ 

-10-
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Gountr.v Copper the of sands ore eopper reelalration ooddized of Recot"eey 
h~.s has work !-IUch solved<) bean not i'l...as date to problem a presented that. 

companies, Hecla & CaJ.l)ll1'J.et the a1ld Qu:i.nr:j, Pumge, Copper the at done bean 
1.9.S Coj~aga Hcn.lgbt.onof 'l'echnology ar.d Jiiini.ng of :rJ.chigan the at. as wll 
:V.d.c~higan.. and Mining of Collage Michigan t.he of Depe.rt.m.ent R.esaarch The 

lo¥ra...~ng losses tajJJ.ng tl'l..e of possibilities the el.-plored has Technology 
to bu:io da.te., oolu:t.ion definite no found have locations, abo-ve the of 

11 T~ek for Smds of' Study Flotation a.t'"ld :t.ttm•osc:opic t,it.,led report Their 
&~ .. D:l.rector Voll.n., E4 l-11) by 1958 28$ }·hreh .1.13sued ws IncoM Hecla» (,,!),lU!ll.et 

Tt:~st Recoveey Coppar for M:etallurg.tea.l a covering Report, Ilr.r®at:igat.ion An 
Ah:~sk Plt'~alc-.nmtlori 141.1.1, the at Processed Bank, Sand 1.J5.11 lthL1Bek the of 

ooppe.r oo discloses 31... 1 .. 45 .. No Project 19:58, of Unit .. No better 4 11 

rflCll1rer:Y'.,. 

1·Jst~ of partially the tha it' 
rf;K:lW~ation <JH"'l'CI.Y"~O'!K -~,he in loo-rered be 

-~nd X'il.t.ti~hata alt."' Oil; Fuel 2 No., Do}',i'frot,h 250 .. No 
t.ailin.g and · · plant highar of affect ·tha "''"'""''"' 

v~"'ta.·1.k ~tuey .. eont4il!nt ai.Jd o'bt.ain to 
to pr:l.or grou.nd x:tr.ill. bell not. are '!'bJ')Se 

p-ampt."d. d.l"'Og:md t-.ms t0tlt. th!a for taed. 
!dl.l,. At.l!rsak t.he of north.east. deposits '"'·'•···~····'·'·"~"> 

D W<l> .~s aL~~ ~ rel:l•J.lt. ahore:U.ne to a the clos.::'J ter 

1Orr'J ~ *E~~ma i~~ racL~11M.on 
belt r.;onwycr by ar.d plant shol"a 

~:>und:J i:l;. .f<ad and claaai.f'ioo, is 
O"'J~rtlo1t• are classifier 

4 ''"'"'""'''""~b., r.n''(:U1 l?a:~r~1 .•• flo·tatiO!l 
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·r~~~3rXt:r"a..ck ·~ ain.:1:;;,i<)ll .. fl,:-?eJ 
2 Page 1959 31, Suly 

~as th2 ·tald.ng p1rposuii' tt)st for 100.chine .flotation F'agergl"en 2 No. u:;zoo 
owri'lo~m '~J.a.ssifier plant shore the of pr,n"t1on a and mill ball t"W"O of feed 

feed, coarse belt the of tow..age :mill ball the of' quantities 'l'he :fines., 
by per tons 700 2, ·t.o 2,200 about from wried ddars, .. o.i launder fed being 

mille ball par h01U" per tons 450 to or luil.ls, ball six the for hoUI"S 36; ?-4 
"finest~ vari.Efd The ratss. .f.'ee4. daily the for III and II, No., Tables See t_ 

JJ areas pumping upon depending <lay t.ha duri.ng ·time to time !rom considerably 
the tonnage The .. lt. t.o ban sand Ahmeek the at area dredging · a:i.:.d pool the :1n 

t"!"YO reqUir~nt ci~r-cuita each be gri..."'lding mU1. ball of the to varied can 
~:.~hen encountered., are "fines" amounts large times at :;;"oo.uced be to has and ot 

points: :following at hourly done 'h'>Jas sampling The ·tr.e 

.. p:V..m.t recl.all!at:lon to feed Belt 1, 
cla~asif'ier oW:t'flows,. unit B.,M.., two from feed. Flr.rt.at;t,)n 2.. 

I~'lota:t.icm "finssoH pl<'U'>t. sho:ra ij;f -ton .. port divided. from, fead 
flotat!.~,n .. tails Fa.gorg:;.·•tUl 2 No,. .).. 

.. 'fails G::raeral 4.. 
~ concen:t.rates Filter 5o 

~,Jt.a.mi.!,. 

1%W:lS necessa.17 it. Oil, ~~1 2 arid Dotd'roth 250 No., in.tr-od.uce to o:rder-1.n .Uoe> 
Clarkfl~n ·~he ·to t,hmn pipe proptcxrly s.nd oonta.in.ers dl'Um. open t'!:tO a't':I'ange t,o 

~tem ~p8l.i.nli fe~iiders . :fegtJla.r tha f.e00i11g permit to and ·11alve a. w.ith 
@ r(;;agont.~!l Oo Nquirad. reagents nn the or .. 0 P., ll No.., and .. P 5 No., Z=:IJ.;Jl 

t,e~t., the £or 

g ;<JOl~n 10.% /ton$ .. J..bs "'1')7 or /:minc .. ec 24/J Ianihat.e Isopropyl L 
0., .. P slo,. 2.., 24 5 .. cc,Jmn 

:requ~ment suit to Variable 0.; Po 11. No" 3.. 

~~nthate .. Ct'!a/min lba !sor;ropyl CY'( /i~n, r~ .. .. or ?.40 
0 P~ 24 Oo cc,,/'rd.no 

euit. to 'la;;.,.:table 0, P., 11 requ.tl"em~nt, lJoo 
Dol'f ceo/min, ) .. Chan ( DO"S'ffrc.rth 250 25 .. No 

2 No., 6 Oil .. f.'#llo/nrhl a 
f) guret;S fr.:.,;lt'~. S('l:L'!l.e Nel"e !llbown degc·ae .. f:J ·to 

obt.ai.ll•~d.. ,.,..,,,._,o,~,.-.~ l=F'to ;r.w..\ Table See ller'8 resultrs 
9 

pii:n:i~lds,. ·~ariou~J t;,e$t for wed xoeagents .. foz. " 
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1
o ,_;~;_,_;.t~::. kf: ·-.1-C ''··;/_';;;>-

:J 1959. 

hOU!" f~:r' 1~.50 ].6~ hour to from. "!!aricd t.onna.ge mill bltil 'l'he 
~tfines" Tha ,~5% aol;tds.. ·to 40 f":i"'m ranged· densitlss m:lll ball the and 

'!Jl' tons 250 solid3, 20% to f~olld.s from l"a.nging considerably, "'mri~Sd li% 
.. tam1.aga plant :for ·respectively, h;:mr, par tons 2,500 to hour per 
~ cr-eate qu.a.ntit.iaa reagent· f'ued with ".tinea" oi' quan:t.i:ties F1twtuating 

.. losses ·t.aillng ghar hi" 

s~m; LaJce the to were hours for hourly ea.mplad underflows il-tallk 2.4 The 
~i!liS VI!I)o Tabla to (refer screen and copper i"or la.borator3r l.i.r...den 

result:?~ amount,s that pt""edietOO. was it shoKa, favorable to C.ottc.raey 
ba hig.ber of chanoo the aJ..:Lunat.ed 'i'"hls mesh.. 28 than coarser found ;:..rmild 

tonnag~eliJ J..a:!!'ge trJO unl.as8 SOi.ll"'Ce t.his from losses t.a::Uing machine flotation 
l•'OtUd be · pumped.. ufi.noo" of 

:L71Cl'l.:k"ii~, I-F, to !"'·A :rabla of r·esul"i::A; of sv.w,max•y A 1.. 
rea.gorrh~J. wJOO.., and p-ar:loda 

I·~·A f::!Ui'li"J.rta.rize::J 'l'able by ehorm ·i'.<':mt.s II .. !:so Table 2, 
USt3d, ·~rs.rloua p1,ant ·rnluJ:::lll rooge:n:t.s <:ri:f:;h 

ot £lo., 'I'able te2t. average ''3utl'lm!l:t"lzas III Tabla :1" 
ox'd~o ths As 1ncres.aing i:n e.rrrutged ·tonnage belt plant 

rl~'$as s incre~aaa .. also tailing ·the units 1::-dll bt'!J.l t,he 
011, Ft1.e.l 2 NoQ a.nd D,F., #250 z-11, usivg IIl-Av 3 

~31 ar,o·~lt t..o are l"6sulta the 't;l'..at food, htg.her e:u:ld ton.nage hig.'ler 
Z-ll~ ~guJ.s.r oowtroth 2;0 No.:. plua of usa Heneepractice., the of ·thooe 11 

these c.ost high.er to dua .j'w:rtaified be cannot Oil; Fuel 2 flo" L\nd ,- ot 
l''eHgent/3,. 

9.!1d fe~a ~:~Terag.e monthl;r 'f&U!!.!U"ack :t:>epras!5'nt V a1:d gsneral IV 1\fo.. ·tables 4,.. 
:r"e;~pe(;t11fel:y~ app:ro:pl"iate indicating :tor: January t.a:i.la, general l958St 

~shes., seN~ ·11al'~:ne ~oppar t~.nd ll'ar5.out:J on with 

T~raek repres~.::~nt ~rahlea a:m:l feeds general roonthl;y wra.ge a and V! 5" 
~ .t"espect.:i;~l:y ,,_ppropr:lat,'!ll indicating 1959 A:prll f'or general 9 
~shes.. ~rr.t 1;,a1.lli.gs the Ha:t'G a<';reen -..ra:a:'ious on th 

eorl~.:d,.dex·abJ:y <cJ.!"e as as not :ta feoci ·C.ha bacau.se 4 
b<:~-;,-e , a 

No" 6., 
rr'<:0~'!"<1"1(g."! h01.1rly 

FJ!!'.;i::Jh flo1~atjJJflo lor 
~XJrtdni~ion C0<2.:rse of the tlw..n 

raGove~y~ flotation 



421

.!."J.I.,;.~'-t1 ~ .... ;,,( .,,.;'""' :_. ,·.,;.. ~ 

R(~f_;J ~r~:vJ£tratr!k ~, a111ation .. G·0£11::-:.:r.. 
,J·~:!ly 4 Pag<:t ... 1959 319 

Conelu.sion _.,.._ 

il'1a$ J.<>eec.nre17 no that indicated ia it tests, toNgoin.g the Jh"'m het.ter lo 
.. appJ..ied t.ests various the with possible 

M.tni~tg ·~he .Rese~rch of C'.olleg."' Michigan of Department. tha by repo:r·t A 2.. 
i'l·~croscop:l.c Flotation and titlad. 2S, !>1aroh :laeu.ed Teehnolop-;r, and 19589 

9 ;:.i:ddi.lf.~ '~!l.S t~ and h:lghl,y ora that disclosed Sa.'l'lds'T81'1Jaraek of Study 
bt"tt~Jr coppGr of si:.andp-;)int tha from resulted aeeomplishre.ent real no 

:ceoovery, 

pro~~"' ~lltf'e~tfi et1.:paci.ty· bell exeeoo:tn.g ton:nage J>laxxt !ncreasoo ,3., mill 
<>l"S r~:lductic:ra tallin.gs.,. higbsr px'Oduc3..ng 9 

nacovoey Copper for Test ll.:;at.allurgica.l a cover5.ng 1"31 .. 45_ ... 1-Io Project 4.. 
llO ~» ~·~lit .. r-eco1teey diaelosod Sar...d.s 1l.eelrul!i9.ti.<Jn Ab.tleak the copper bat#ter ot 

o ; l·nss~s mede were tail.\n.g the reduce t.o at;t.om.pts m.:VJY yeal"S\past ·the In 111 

Coantr,ro Coppar the of deposits ta:tl...i..t"1g c>.opper o:dlli.zed native the on 
f.'l''O'>~e these r:eo:ci"l'ar:r copper of improv19ment oo date attempts to All ot 

fl.ot-:l.tiono of mean.a by ores 



G~;n)l':lt:U:' In"J<Eh3't.igD:'c.lo~diz;;;~i Cr"o; Xt.e:clai::a,-::.:ton F:eocess 
~,._.,._,_~,.---:.'!)1:~"*'"""'"'""''"'¥~ ~-'~ «~~-·,.,_..,.....,._'* ... ,_,__,__ ___ 

PJ~~t F~clarnation T~araek of -Test -Results Assay 1957-1958 
~lo., Proj~ct 1~8 5 .. .. 1 

~ 

Te<.Jt. Helt 
Gen., 2 ... :No Shifts .. Reg .. Plt Gen. Belt . 

Remat~:k1!t ..... Nite 'I' Feet'l ail l"inas: Feed Tons art -iii ._..,.... ~~~ .m~ ~ 9!.1:!. ------- "'-
.. l-it! 

~ p;-actics P.ago ,291 z..J.l:; ..l5i 153 .. 149 .. a154 260 .. 154 .. 2,643 12/; .:zn 
.. O .. P #11 & .. P #5 .. o 

bow a as SeJ.'I.W l;l .. .147 ol55 1.43 .. 260 .. 150 .. ?.6J.. .. 2,46) 295 .. 12/6 ,, n n 1;~ 1;8 .. 150· .. ).39 .. ~179 .. o254 .-261 2,6.36 -.319 12/7 A" 
.t'j " 1P l1 .,158 162 .. 152 .. 139 .. .150 .. 261 .,Jl9 12/8 254 .. 2,552 " It II n 33 16.3 .. 1;1 .. .~145 26.3 .. l6o .. ,.21.1 2g536 u.; .. li/9 .:rt9 
1$ II 11 u .,l1t~1 168 .. 126 .. o14J. .:Z'IO 247 .. 2_,.518 149 .. 258 .. 12/10 

yt II a 126. ..,__ 12/ll ~t;JA'l .l>·~ ~ ~.tJ?.i. .:W. ~ ...J.bi .:219. " 
l.,.$24, .. l 1,.002 OJ~ 0;1 .. 1 2.,019 0,37 .. 1 otal 101 .. 1 014 .. 1 17,673 

.,260 verage :u~ .,145 258 .. 288 .... .,157 1;0 .. .. 149 .. 2,525 

.,146 .,266 .,:u; 2,512 Dowf'roth #250 7..-ll 151 .. 151 .. 151 .. .-259 305 .. 12/12 f. 
Oil Fu.el #2 f 

.,]Je4 . ,.26; abc:r~ aa Same 1,39 .. 258 .. 2,313 12/13 175 .. 145 .. <>257 ol49 
u .,21~ .,231 ~259 151 .. 14.3 .. 134 .. 14.3 .. 2,543 ~~~139 li/14 " 

'ill " n .,1J,a.3 ,2)1 151 .. 1;1 .. oJ3lt-143 .. o242 ,..259 ... 2;.391 12/15 " II u n 121 .. ,.Z?2 1.37 .. 268 .. .,26'1 olJ8 21J'2S2 ol.47 12/16 143 .. 
!@ ~ If o252 2,231+ 126 .. .,J3S w238 12/1:7 ,.lJS olJ4 239 .. 137 .. 

11 u 131.,.. .. ,,252 a2JB 126 .. ..137 o2J9 1,6$3 12/:18 151 .. ·.a3s ~· 
~i It ou ,1!;:.6 o26S .ol60 a285 142 .. Gl49 .,147 2,2'71 Z79 .. 12/19 

it ~~ It ~:;/O!J; o .,Zl'a 158 .. 12/20 1 "'" 
'>f"''I!!Ul'.ol<4.~ ~~$.~ .... "'~•~o.ifl>" ~ ~~ll .fi~t~ -.422 .JUtS. ..i'lli -

.~?.c3:rf4 21.~1 .. 2 264 1,259 200 .. 1 1,.314 .. 2 344 20$6.?4 

.,140 ,,21+9 260 .. G:u~ 23~195 264 .. oll~ ~146 

,140 :?.41 .. ,258 J2./2~ 161 .. 2!1>6;,; .,297 o., .. r 147 .. z-n,;. ol49 
.,'2}-)7 ,..21~ 

-11$,9 .. £\,OOW Sam.e aa 2;:iS .. 12/2-2 140 .. 161 .. 2!}535 "l4"/ 
it II· ~ 

-
274 .. ,J1"14 ,.15'1 ol59 .269 267 .. 2.p549 12/2'3 147 .. 

~ 11 f::6Q J .,260 .,151 ,,'Z'/6 •JJ.-' J.2/2J~ eyl49 .,2J7 .. l5lf. ... JJ~7 
~~ ~ " n ,:..150 ,,:260 ,276 12./2.6 ,.]1.{.7 149 2:;!Jt.7 .. -.237 .. 154 

~ ii It 250 .. ~~;2S6 J2/27 266 .. 1.50 .. ,157 u2h'7 ':>157 olJ9 1.54 .. 
ge n m .,11,2 .,216 .,28; 2,i~ 12./28 ,.150 .,JJS 267 .. 137 .. 

!! t! n ,.1/,z.2 12./29 
<l~f$'Sa"..-

~J.6 
.-'(:Nil!lt~ WI .... ~.:&t;:'.t~ ~· ~:~n .~'4,§1 .g>.l-.22 ,::~ z~1u ~ ~~2 

J., ;?.,087 1$1181~ .~?22 1,191 1..190 2,/J.'J7 .. 1 153 1"923 

,2!.)..0 .,282 11~1~-o15,3 a11;9 ... ,149 ~ll~ 

422
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A:A~:1JA conGd J. 
~ ........ 

Test Belt 
·· .. aen ~lo.,2 .. Gen Shi.f'ta .. F..eg .. Plt Belt 

· 'Remarks .Feed Fine8 Tons Part Date ... Aft Nite 
MMlMI'ii!Y!illll1i F~ .~z: ~il ............... !lo-b -----

..,261 150 .. liS .,J.4; 159 .. 225 .. .268 .. 2.406 .;. .. P.o 1-z...u w. .. .:u...s ~ 
Oo P,. #ll 

133. .. .... a.bow Same l1r,7 .. 138 .. 221 .. 12; .. .255 1))481 26o .. 12/31 aa 

It It ]JS .. .,JJ~J .,221 12; .. 255 .. 260 .. 1~641 l~-3 .. ·~ " u n n 140 .. 270 .. 219 .. - 1.54 .. 156 .. 259 .. 156 .. 173 .. 2,52.3 1/J 
It St ,.ljl;. 135. .. ,.lJ4 391 139 .. 220 ... 2291 .. 255 .. 8 ..147 l/4 , " 

H 11 n 22() .. 131~ 134 .. 2,18; ... 141 .. 135 .. o25S 4291 liS -139 
11 . . It IS 2;53 .. 2!}237 ,.267 ,1!~5 i/6 J.Jil .. 226 .. ..,JJ"S JJ9 .. 145 .. 
I! 1« u ,· ]42 .. 24~· 2:Pl$S ).k..J 151. ... 2.30 .. .. 1.39 .. 141 .. .. 309 .. 1/7 

I u n n .1.42. 2,206 ol;5l 143 .. 141 .. 2.30 .. 241 .. i/f3 .139 o.309 
If tr ;;]J~7 -.242 q'J4; ,26.3 260 .. . i/9 144 .. 2,.300 147 .. .157 " n .,24,2 ll.J.a, .. .l.;6 ..,248 2,452 l/10 149 ... 149 .. 1.54 .. .257 " " l1 2,36 .. sen• 148 .. -2,.322 151 .. 154 .. ,.JJ<J 263 .. 1/11 ,.141 268 .. " n ·. " n , ;236 .. 2~10 151 .. 154 .. 139 .. 148 .. 263 .. 268 .. .147 1/12 . 

:;~ .. JJ,.9 .. 16o .. 237 251 .. 2,425 .137 152. .. ol50 .. .. " " " n n 145 ... 14.3 .. 138 ... 2,260 .. 245 .. 714 .. .247 ... 144 .. 142 ~ " II II 1.44 .• 24,; .. 142 .. ol4S 143 .. .,J38 247 .• 1,.705 oZ74 J/lS " .,226 .. .. 141 oZl? 2-.381 251 J.A.2 .. 145 .. 149 .. 1.37 ... 1/16. " "· " , 
tt .,231~ Bigh_ tonnage 26; .. i/17' 162 .. 153 .. 157 .. 2,.739 156 .. .157 o'Zl4 " 9t tt It If n .,276. :284 .. 150 .. 2,.551 l/18 144 .. ..142 24; .. ol39 m .. " 

284 .. 2'{6 .. 150 .. 2,400 ,24!> " tt .-139 .142 139 .. ..-144 l/19 " " It " " 1/20 253 ... 261 .. 'l'onna.ge High " 
,...~'"'''..,...0:~ 

.a~.~§. $J2i ~ J~..~.l .J:2A .JJlt ~ " -- "' 1h9AO U2 .. 5 .. 2 .3~057 .. 2 916 714 ... ; 931? 47,8.39 .. 3 033 .. 3 o62 

,.272 .144 11-$6 .. .,258 2,278 147 .. 146 .. lJ~ .. 

tt,nnaga) 
,.162 .,Zt3 ~?..8"/ 2,700 16o ... ,26"1 /n:J:n)) .. 240 :~ cc 154-.. .:.173 

o/ton 
.. oc.,/min 

P.,.O.,~ to 5 
r.:c"'/min., 

j Z~ll at 
wfill Ahmeek 

!I ii n n n It •:>67 ,151~ az~ 16o .. 
;!-~lf'-4-":DGlllff 
"'16.2 

.,._~~ 
~l -~~ 

531!--.. .,32.4 5J442 546 .. 5'"1'4 ... ,320 .. :308 .. 3.46 .. ---
,;2.67 2g"{21 .,2.t.o/f Q?/3 162 .. 160 .. 154 .. 1?3 .. 

l/23 255 .. 2$541 .166 157 .• 'J276. "'253 152 .. 154 .. -} .. D.,F Z,.,ll 1l250 f 
0, .. F f/:2 

1/:JJ<J, 2· le-5S .:.267 .,162 31 .,254 oZ77 166 .. 172 .. 147 .. a~ ~as .,2Bl ft ~~ it 2'"9 l/25 u 21i.2 .. lJ+; .. _ 15.2 ... 2,601" ,J.48 ,162 .. .,281 rt 1/26 "' n .,:2!~2 Z"/9 ... n 2.!>601~ 152 .. u~ 1.62 .. 145 .. .. " II 1f .,260 (/306 It n 1/27 .2,.532 1)6 .. ,<>141;. .,::UtB ,J47 
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&x 5~ 
Fo\cW g_q 

Beto 
proo•••· 

.. e ~U. a, aaal.pla ol \he fti\abllJip tor the iMkllat.ioa of a OOQI 
ill •1•Jwl' \ha J.aa tu TaMnoJc 1••ob.lna plaa\a1. i t.b.ir.* 1' 

wouU be ~· 
Llncl•• •• 

w.UJ giYe a P.n rewi~ of tJa. coca pa-oce .. •• pr.ani••• bJ" lfarebaw 
totW. 'lhe fbd. IJt.,. 1a tM ope,.a\ioa 1a ,._ lMCiiJ\c of the reao'io• · t.anlc witll 
coppe• wire. !hie nao\toa tanllla abta. 61 (ail 1a d.aMt.r, UMl ataout 10' bieb• 
8Jl4l. hu a oapaoi'F of ftoa U te l4 tbouanll pcnuada ot· •tr•• Aft•• tile. taa11 ia 
loadd a few bat• of •..U.. •--1• Chloride u. ~ Uilll tu \aalc liU .. ld.tdl •t•• .. 
A weiche41 IIIICNid ol 2il' Bet ~· 1a a1M _.. .. te •• t.Ullr, &nil the 
b&\Oll ie .tan ..... blow!Dc \hN1lcla • .., ....... aUe 1rola \!M te \ia*- a• th• 
b&t.oll proue••• ,. nl,Ph\Wle aeW 1a ~ .. 1a oa-d•r \e keep tM pJt of t~ ••1-.• 
t1on ~ 4-.0. !h• ~·· &«,ita'1o•. t. up ~ 11 t• 14. h._•• a.\ the ..a of 
wbicla \~ 

Ice'* 
t.ial · l)a'ob 1e tinah ... · 1\ u. thea ~·: .-•• te & ~or.,.. tank• 

u 
~Idola 

il •""'' 10-•· 1a .u..a.t• ... u•·. hiclt • .-.. ·ct~·-- 'bJ·· -~-·to... It. all..,. .._,rw., & .... , 
\e .,. 1a hue tOI' perio4. ot tiM, an4 1• \h._ tUtere.t thrOqb 

a. woeclea pre••• cu•» 
th• pre•••• 
tn.r 
Itapon& 

drie.... 
plat• a1M1 t,.._ tUt••· Aft•l' \h...Oqbl.F wUhiJW \he pre_,• 
-~ 4_,.~ &M \he oalce iJt. 1-.. .. oa ~~---- ~· 1ntre tn•- -4 

Wh .. tb• oak• ~ c1J7 1\ u r-.n4 troa t.h• 4rl•• -. ~ 1a • 
~ l1Ul. Aftel' al'bd1nc t.be ~ ~ bag_.. ·1a paJMW;· -, •• arM& i• 

~ tOJ ahl,_at.. · 

Tb.er, ue a ~ .. of ~~---· • oo~~pi.\~ 1a tiM nt.\iac up of ·'\td.a-new 
pl&Dt, ol wbiob tbe w.b.t.i\u\ioa ot a oo.d~ '~ ot tUter ra'bea- tbaa th• 
plate al14 t_tue P••••• 1• ••·· W• bave ~sea$ ,_. ...Pl•• ol ou •llU'I'F 
te Olin• Uld.t.M rUt.•_.• to• •tww• \ed ~ t• • tbeb. \JP.e ot tU"•• fh• ~ia ot 
tbe. cak• tra. thU tll,\tr 1\ ~ hie• 1a bo\ll .-oa1a ~ eocl1u,a, Mil to• 
tb&' reaaqa·w• an .t ...- wbet.he• MIIPl•• OJ' not tlllf,tn-*•-' ..C fil\tll' oaa 041 aPiaU.C.t• 
the proo•••·• H .... r, 

.. 
JaoH will h&:Y.• t4l be' to tlua• P•Pl• aDA ~· 

manuta.otUJ'ere ot o\~ tJPe• of ooat.t.iau.oua tnte.r• before •·• reaoa. a t1aa1 d••bioa 
Oil \~'de. pela\. . . 

Another illpr«eMd " ·~~te 1e. the wae of: • 0011\~ \~ ot clri•• rat.be .. 
th .. ~- u" •t \be veJ7 labor._., \rMII UMl trq Uierl Wbio .. " a.-. 11•U. ~ 
,.. ...... ft• ,,..,~,Vi..- tba' ... .,. _... ...• t,l'd,. p~o\ aH (1) -~lila· 
KU11 (a) a.P"T ~ · (') . A_..toa Dner, -..tut.ve41;: br' h*oo\o' aol ~~h.n., 
aQ4 (~) a rot.u, 4ri• MJ.O~ .- ....taot....C bt ~"tiUe. 'fh• aclYaata,. ~ u•int 
eith•r the ltaP.OM l11a llUl •• aprq d.J7inf 

.-,1_,... 
Oftlt ~ ol ,_.. ot_h•l' ~a.cla l• t.ba\ 

the procluo\ woulA rw\ haw ~· bt arouM afte• <IJ7bw• Apia, betwt w. ma.lce, • . 
tiMl deoiaioa oa t,b• t.tpt of~ 41Ut t• be a "horou..dl ilrfentaat~ of al.1 
the•• d:ltterea\ t7Pee ~ pr.... '- ~. · · 

- . 
So, &I 7011 He# &t th• t.iae \he tJP~. ot ~uippten\ for \h• C008 pJ'OCea• .. bal 
no\ beea .tullF d.n•~• l\ th•r.etore ie ill ol'd.•• ,., ~· th• apaoe a'fa!l.4bl.e 
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. bt o~lilf •pao• ~· uam. .. OU,yq Codinuou ru-•• tol.lowM .,. 
either l1la •illifta or •prq ~~ aa4 bJ" uu. plate &Jill t... tUt•• ~>"•••• 
toU~ br aa u..otoa Dne• U¥t crlndW ..a bacllac ••h1MI7• ·. 

ftle ma1a it. ... o6 eqaipMnt. Mecl.C 1a \h• t1rl\ aN (1) '- ....n1oa \Uib, 
app~t..q 1• u... • .-

O&M 
bF 10• ~. (a) ' noaae ,.._,. cliaad••. -PPt.01datell' 10• 

br u• hicbt (3) 4. BC1 reariioa taata, approda.teq a-t cUaMt-. ,.. 9• 
hicbt (,.) 1 011••• PU\ew, · (J)· 1 aprq cb71DI. • XU. •:111m. Mtap tollowc& bJ' 
a Bat•• Yal'fe Baa'P•• For \h• aeoeDl cue, \he ~,..... neecle4 la (1) ,. reaotioa 
tanb, approdaat.q ?• diaMt .. b7 10·• hlallt. (a) ) at.once Male••-~~~· 
lOt d.iaaft •• 

u-
la' .. .,. 

9t w::r·· hJ.cllt (l) 4·BOI ..... ioa tub• apfrOdatelt ~-·· bF 
higlt, (4) ) aM haM tUt...- pre11 .. , •~•liP 30• 1-., 

(') l Prodor aDI 
tou.-. 

So 
..,. 

_ • A•rotoa Dtt .. , · &Pi*4a'd8del7 60• lOft«• (6): IS'inclilw 
e<tld. ..... •'•nee a •'•• Val.Ye a...-•. ..U.ttoa. eatft•1-' 
be prodcl.. t•• tu ol raw ...a. 

·X. apaoe _.., 
f1al•ta.4 ate..ta:t.. Tbe ,.... oc>D

si_. of (1) brlquM\e4 oepper .U., (I) .,. a.• .... Ida donp,. (.)) 
-.••rta1a 

664l s..•· nl-
~ aeU .t....,_._ (i.) llqta.W ._die •eda nonce (l\ ~-" ~ ulna the · 
auppliqta tu.ll ~·· Pel'bap• tb• .... _ · • ~ oaa be ·ut111ae4 hen)-,. (') 
soclla oh16ride --.._.. ~ tild.eh .. ..-e noraae, wbiola 

.u.•••• 
ooulft• 

·" 
ol ''-' coos. 

U. 0001, and BCI, abolllA b• ato...a 1a an •...U tne· 
aal .. ol ~be" ·1•- are 
proxilla'eq lone 

._.fM1,·· ftlt1411_. 
20t ot prodlld.. 

•pae• ·--' 1Matloa. Al.H, .Uo• the 
ba •tor• •.-

· · 

l hope· th• toftaoinc baa d•• 7ft aa lclei ol t,M p.robl..., we --' oonalcl• 1a 
ohooeiac a tniit.W.. l.eoatioa tOW' _\be i.DO.U.tioa ot· a 1001 toa ,. •.. ,. .. tud.\· of · 
oocs, a.ps.q· tt. tbOucht u aJai ,., ~'· .. ., P"Mblr wUJ. " ..,. ..... ,. aooo· 
toa. pei- ,...r, abl pc>tt•il»lF t• ,ooo· \_ ... ,._. 78V• · . · . · ·, · 

lM!r'lra.a:,a. " rra••• e bM£ul· 
-~...- lut.U.4 a\ the pr•••• t.SM Sa V.. prOo••• bu:t)dJa, •• T...,_.Jl. coa
aill\e ol •ix ,,.. 4s.-t.•• bf u• ..... , •• leubS.Jl.t t.u., tov 44·' 41au.t•• 
Do., Cluaitle..-, ..a t• aiAo•llan..,.. ~ut...-.. 0.. ol. \he prop,ouh nlai.\\4141 br 

*"'' o. a 1. _. 1• t• ....... •f \h• o. ... Aa••US._...,.. .... ot t• Jai•••UaD .. ue· •quip
inftaU the 0001 ,... ••• 1a .·\IW ..._,~ area. The ,.....tr, ol ~ ana 

ie appro1d.aa'•lr 61•-o- _, 15•-o•, 0. approd.Mt.•Jr ,aoo. ·~ t•-'·· Vtiaa t!MJ 
~uipm~ull ol\ .. 1a the fUd· oa ....... , l,_ ...W_be· J)Oad'bl• t• ~a .. \iatanoJ7 
inatalla,ioa 1ft \he 61•-o• bJ 85•-o• an. &Uott..a.- Howrner, 1\ 1ICNlA b4l neo•••&IT 
te e~ec\ a .totage tM4, .P"t4rftblf .. ia th• UM 4irM\lr •o1Rla of t,he pa-taellti _l)o~ 
ClA••·if·lea-a. Thia dor_,. sbecl o~ be ol Ucllt· neel tn•• coann.o\ioa wi,,_ 
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o • ...,..., ... bot• nftll- •l41Da• aD~&_ .~ b4J ol •utlloJAr*i .u._ · '- .no._~- .---.. 
•PM• to• ra•: --~ allll-flaaiafl .a ... ,... .•. 4 ~ ·~ oo.W. 'M ~ 
m\•_ ~Ilia btaildiq· bt Ch,d\lna llM_ ~- plMI \~It • .._. clidu~ ..,.. 

·II· 1\ ..-. c&..U .. t• -·~i\d• pl.&$• ~~ t..._ til\•• _.,.._ 
equ...-

1illl\ ..... ~ ol \he.·· 
o~••• PUt•• 1• dill ~ .~· poeeibl.e t• .J.adaU tn. ia \hie 

.....w ...s...x. .... u.. ..... ........... t• l.Mat.ioaJ 

.. alth ..... " .. 40W. -~ di ... U.nc 
ol••·~ od "- .,., ~· bet-- ..... ., , .. 'IV1oQ ......... . ' ' 

V•1111 tbe eqaip111.t oU;.tia • ._ a.O•III plaoe~_l.t_..W- .t be P"._lA" ..-,. 
a •tut ... -r 4Wfllpsa•r•. iuhlla\lM ta_u. u•_. bJ as•-o- ar•~ a.boe '~
u a tdrll- ldcll \Ma:Jl•t• (aMG, at' •. , ~-.......... ~nt•) it _, ~· ,.~ , •. ~ P-' t..,., 
~-· f1AIMt ...... \he ~.,1 tM 1'*·-~·· ..... 
\be IU\e• ,_, ...... oa 'be ....... U...t. tu .. a..,,. ~ ,.._ __ .· cii7W 

..,. ,.,.., 
aM ~ tqdp-al~ 

~- be u.taJl .. oa \be· 1WA w:•.U af.,-.., .-... ~- t•- AJliw a 
rd.l.HM .,..,,. bt,... ~ tbe·b\dl4j~W• .- w.W aJAe . .UO,·a Uai'.C' n--.. 
.,... _t .. ••• ,.~. .· . 
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Ia _, •plld,te, til• t..Ue •f \Jail -"'* ttW t.IM iaetalla\ioa ol • O.OC8 pnoe•a. U 
Mt • veJ7 ,... ••• tile ,__,.. AM \bat, al\Macla 1\ 1e ,..~~- te 1ndaU a 
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......... •I ....... -.alA n-.1\ 11 i* _,::. ••• ... u .. t.• 1aJ'aU uao.u.tt llni' 
ta. tbU ~'-'• Of ......_, U.U ...,, eaa be ioft•)_i .. \M 14. ia ldat tU.' 
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to"r thle · ~111....- OU " ObkiMct.. P•~ t.~ DOftll eact of tlM bGSJdiq wo11JA -
1M • bri\•• ~1- ,._ \11.•--~·- t• en.- 1. wowlAI " .,.. l.olat ... &1M& , ••. ---
wotaW -nol be bo\h•HIIl bF tbe inti~ I wld.ell l 11D6i1-.tua4 at- '1M' · l• ••f"' 
hea.,.·. u· 1\ •• ..,.,. 4.eeU" ,. _ tnet.U ...... lOOt toa pu ,_.._ uai' aU ~hat. 
woul.• 'bl nM••...., ~ be ~ pau_ ,.._ t.w- UJae_. '4' ~-' tub- alllt 1ndall 
the .-... ....,. acW.\icmil ~· fhl• ~-.u b,- 4oa w1 .... 'diaturbiac o• 
- tb4l!Di\1al ~- illd&Udif*, ~ tor thi• .,... ia 
t• • \1\e _.,. loaleal aa4. llw ,. .. appe.U., of t~ t• 

•hl• 
....... 

,...._ 
..,._~. 

A &eM loea\ioa t .. t.~ D4tMHal7 raw •••~ "oraae1- witla the -·~toa·ot th -
toCtiua o.hl.oriAl•;. wcnaW tMt 111 th• ana ~nlr .. _. e1 ·ta •• ~ t.u aA4 · · 

_ oeeupi .. •• preHr$ bF_ Mltdi•· tailb• -U lt .. aet ~.._., teu.t~N o. • 1. · 
-t• r-..e. "heM tau., tlw ~ ad· 'hinf ...U bf to ~ • · l.eaa-4• 
- the .... a14• of. 'he bufldt .. t• tb4t zt•••fU7. ft.W .. ,erial nonp.• .....n• "...,_·it U U 
... ,. po1aibl• •• ·~up a portD.a ol"t~ ~ioa plant tw 
1IOalAt be aa tcleal·loo.•~ t• noraat oi-Do\Ja ~~- CO.CI &DC· Ml.t._-- '1'bU 'lrdlcl• 
inc ia- trM tra allllllllia ,_.. .-. th_..t_.,_ w.U 11\d.t" tf!ll: 1oai -,.~ 1\ol'ac
ot ooea. u.. \hie ~ hat railroM tafUl't ... wtd.oll ~ hUt taeil1ta\e 
·the ebip~~td of t.h• ~. 

%a aclti\lM __ \• theM t .. _, ... 1• ba• Mea ........ ae a po••lJ,Ul\_,.--·that~-
....... .-1\Sq pliD\ .. the~ J.ind.O t'O.Ib- • .a~ 11\iUs ... !bll butl•t-c 
11_ drt.cl .. Sat•_ foQ Ho\1.U-· ..... _ · *P_ ~41lf 60-t ~ b7· UCJ• l..,f arMl ~lla 
o.e o1 \bt• .,... • ..W w ..S.t.bJA· t,_ tw .... a 1001.- , .. _... ~ ,.._..,., ot ~· 
•<&d ... ~ 11 nA tJaat about •llltl.eat .,... lutall&U• 1IOlllA 
~ Ia ....... ,~., 601 ... bt l»·' JMw ..... S.l o ....... ., o\h .. 
looat.ial a•allable tbe- COOl -pM .... o..W \)(t iad.U•• 1a t.h• if \be apaoe aYail.-
abl• wcnalA &ppl'O:da\• ,... cl'l ... s.o.. 
S.toH • eu •••iaU7. make a tiMl 0011plete lapd ., \t.A.t eqd.pa-' t•• thia _ ,0.•••.- ant 
b4tton it :la \e -.u· • tiMl <leeb.ioa u· t• f,Jle area SA wbioll tb•· •qulr-
•-' -le 

"'*'' 
~· M SA.t.U .. , S,t. 1dU N ••••iUI l,fW u t• dA•~ t~ e-.t ._,__ 

ot· tUt•• &n4l dqS.Jif ~ t• " ~"· 'fJhft tld• 1• done1 aDII thlt_ 1 ... \ioa -
d.eeluc aa .. Ol&hte, ct~aUet enillll'• of tat colt 1MoX•4Ml ill t.h• ooutn.o-
\ioa et. • 1001 toa unlt • .,. H cb'a• 11P• · 
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CALUMET AND. HECLA. CONS.OLIDATED· c·oPPER 'CoMPANY 

CALUMET, MICHIGAN 

ft\S-o~ 
~;<llO 
fO\o\e,;r l..\- .Jull' 16, 1945 

11P. •• J. Har8haw• Preaiden\ 
'the Harahaw Cb...S.ca1 ~ 
194' laa\ 97\b 8\ree\ 
Ci«elarul 6 .. 1 Obio 

n ... ~~r. Harah&wt· 

fb• Boarcl fd Dtnctore ot the Caluaet .and· HeU. Gcn8olidat.• ~ eoilpaft7 baa . 
authorised u to. negotiat.e an ape-.t wit)l you Comp_, leadfdl." t.he joa• 
proctuotica and. ul .. t4 ooppu ch.toal• nbdaDU~ 11011.1 \he lin• ,.. haw 
d1•w•a.t1 web acn-~ to be aub~41ft\l.T r~t.1t1ecl. bJ ·\be loaM oe ~netor• 
ot Cal'*' ancl HeclA be~oN beodd,na ett•ct1••• !be~~ ol au JoiD\ ~· 
rmgeed; r4 oov••· san be worlcect, ad. an4 .. bop• thO~· llq be clOne 
promp\lJ'• . 

W• underatanct \hat. a n• oOzipora\ioa wU1 bJ tometl ld.tb • au\borlsed oapl\al 
ot abou\ t3001000• !hla n.., oorporatt*· ~U 1_.. tJtaa Cal.- aQcl Heel.&. liUoll. 
~pace u 1a neo•••~ fol' produot4aat · .lqulpaet, wU1 be proUd .. · b7 ~-·••: 
ut.her ira. Calua-' · ~ tJ'OII Harabaw• Capt~ w1U be tumi.ebed bt aal••: ot atoet& 
to CalUM\ mel \o ~·h&•• ei\he• to' oaab or tor *l'd.Puri't et.o.1 eo t.bat eaolt 
Coaapanr allra¥• o•• 50· pel' cent, ot· t.b.f. noctc• the -.owt\ ol oapi~al ne4tded oeamo,. 
'N d.e\el'Jdned &\ pr••ent, l:M\ caa ~ ;adJutecl ti'Oil -u.m. \o ~ to m.ee\ the eo.- · 
PaDJ'' •· r~NR-'•• . 
• .~..J. . . -

.1\ pre••\ \here ue t• product• wblo wUl be proctuo .. ,. ~ anct CUJ)ri• lfJdrat.•• 
0\b•r produot,• 11&7 't. &dde4 later b7 -'~ acr·--"· and i\ 1• un4•rnoo4 \ba, . 
.-. w1U both at.t.ap\ to de¥'elop · -.oh ~t.toul p~_.••· now ba'ft ._ pl'cM••• · 
tor_ zaalidJll Cupi'OUa Oxide• wbl.ob look• u ~ i\ al&b\ ~ 

•• 
r..,q ....., ~o.a.,. 

1\. 1• •d•noocl \ha\ 0\U' pn••' 'rabecl: oxide la not w be ~\-10 tM poOl.~ ll_H. 
ft CD p.i'och&ce Cuprl• 0Xl.4f cl1.red ill ~ lao~ plan\1 and .. U. ftOW p~ 
to do 101 .al\cl .u1. \herd~ .. ret~ \bl• prodtlc- to• ~aeln••· a\ lea•t.tol' the 

-. pr•••'• alt.hoqb •• . 1d.U be a1.acl . ~ -. ma1te a al••· i &rraDp~Le~i\ . . wl~b 7011 U . 70\1 wleh. .

:Bo\b Cuprit ~·t• •• Cup:rou~ oXI.dt (it we caa -*• it.) w1U ~ Wltti 0\l# .. 
prea.ent 1•ch eol~tiorit . wltlab ia \.ht. bad.• to-,.. our p:teae\ m.tXM o~d••· . PJ'OdUc;\1oa: 
ol tb••• materiall ru:t diaplact W. <>• produc\.·t. aoa. uteu\t\ 8$.\her· blr ~
101M of oUi' capaoi\7';. ozt q, tald.:n.tr· leiae' ol: ~ JU.rkd~; .. fh• prlo• \ha\ • cbar .. 
tor, th• 10lu\101l• del1Y•tlcl \o th41n ... pl_.t, ebould ther.toZ.. iitol.ud• oar normal 
proti\ ,. our OWl operation. XII 9,h ... word•• tM price. w1U be 'det4RIIiJ?.M b»'. 
deduotina. trc. the marte\ price ot· .u.ct oxl4e (13.6 c•t• pu pou~~41· ot ~\aine4 
copper a\ preaen\) ttt. nom&l cod ot op•ra\iont rio\ pertoraecla· IU.ob a.-, · dl.tula... 
tioa• paok&gin•• et.c.j f.llCl bJ' &d.d11ia. \h• O<lft ol aol.uUoa no•. returned. to the 

-oirouit.. · 
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H&rah&w Ch..tcal Co ... 2 ... 7/16/45 

• are to manace t.M operatica and wlU cbarp the nn C~~ all of our real 
coate, 1nolud1Da applicable OTerb.eacl 1\-.• 

Your C<ap~ wU1 ••11 the p:rod.ucte .ot \he plan-, and wU1 reoeiT• a c~aaiora 
ot J pe.- 04!11' ot .\he ad•• prlo•• ·ID \hie oonneotica.• ail lana u " are •elli"• 
td x..t oxide ancl poa8lb~ Hi•• Cuprlo ·Old.cfe we teel tb&\ 1\ WouU ha•• be adftll~a. to 
be able \o .-. of \b8 other product• al.M• We 1\0 int•Uoo ol 
creatJ.nc a .. Ml•• tone ol' ot ti71A• \o INk• •at .. , bll\ teel tb&\ •oar.e ol.our o• 
oudoaen lllsh' prefu tow,. ti'OI& ue, •• lean a\ ftrat. Haraha• ~· ·noei•• 
ita replar O..S.adce ca 887 nob Ml .. , and w would ad non.•• ! 

Will 7ou pl••• uJI Mr. Peft7 to •~ ua a 0op7 ol ~ ape-' wit.b \he aautte~
Ch..to.l ~. '• be uaed u a etu\t.nl poin tor a oon\,ao\ betw• ~· 

A\ aa UTaD,_., .arq da'• • Motts.• OOftfercoe 1hould be arna ... , .t.o wzta ou' the detail• ol 
the t.ha\ " mq pro.oMfl ... rapl~ •• poldbl••. I -ae-' tha' · 
t.h1•·. \iDI.e 1CN oaae to Cal.UM\• · 

Slneuelr' 7oun1 

t 

·l 
j 
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rns-oca 
&x 6<1\ 
F=cldu- 9 
A. -H. Wohlrab, _General. Manage_r August 27, 1945. 

~ r 

Dear Sirz . 

With reference to the charge out price of electric power tor 

the new chemical plant at Tamarack Reclamation: 

t appears that 

the requirements at this plant would. be in the nei hoOot 200 

Kw. 

Under these conditions, 

County Electric Light Company, 

1. 65¢ per Kw-H. 

t assume .that tm7 additional power 

~shed· will be g e Lake Linden Plant. The average 

tchboarcl, aa shown by the monthly cost sheet, but 

ating condition the increment coat o'L arJ7 addi-

oped by' this plant will be in the neighborhood of 

.7f per Kw-H. {just the coal cost). 

The power used at the new chemical plant will be metered. at 440 

volts and in order that this plant stand its share of line and trans-

t~rmer losses, I would suggest that we establish a rate of 1.00. per 

Kw-H. 

Yours trul.l',. 

s/ Carl L. Fichtel 
CI3/G Electrical Superintendent 
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a r 

August 27. 1945. 

llr. E. R. Lovell, President 
llr. A. H. lfohlrab, General llanager 
Cal.uruet, lli c higan · 

· Dear Sirs: steam and Water for Chemical Plants 
at Tamarack Reclamation 

steaa tor use in the processes does not appear to be required. 

Bulldins Heatinc 
A fair eharge JD8.7 be arrived at b7 compariso th Calumet heat

ing plant experience where the condensate is ~~ .... d charges are 
proportioned to radiation and other factors. 0 

Por example, th• Hecla machine s , building o 1ar height, 
used 9.34,000 lbs. ot steam in Janua ~ ch ia 43.6 pounds per 
square toot ground area. · 

Allowing space tor the propo e t. 104' X 8~'• or 8420 sq. ft. 
and 43.6· lba. per sq. ft., steaa c a • to· this portion ot the build-
irig wou1d be 338,000 lbs., worth about ; er thousand pounds at Tamarack, 
or $169 tor one winter m.\,¥& ..... ~-

Using seasonal t c ths at 100%, 2 months each at 75%, 
~ and 25%, and 3 mont annual charge would amount to about 
$1,000. 

This a ear to be a fair charge unless it becomes advisable 
to aaintain gher t erature in the building because o~ the new operation. · 
Present req i ementa to safeguard against frost. 

contribute to the heatin«, poaaibl7 enough to point. 

Water Suppq 
Three sources or water are available, Lake Superior, mill suppl7 troa 

Torch Lake 1 and tire S)"stem., also traa 'l'orch Lake. 

Lake Superior water coete around. Sf per thousand gallons without 
oTerhead on labor, depreciation, etc. 

The cost tor power onl.7 for mill supply' water is about 6 tenths ot 
a cent, and tor water trOIJl the fire system 2i to 3 cents. 

Fair rates to cover the full cost would be lOf per thousand gallons 
tor Lake Superior, lf tqr mill suppl7, and 4f tor tire system. 
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. ¥! . ~- , ... 
.. . 

'' 

llr. E. R. Lovell, President 
~. -2- August 27. ·1945._ 

A. H. Wohlrab, General. Manager 

Lake Sup~rior water ~ be required tor process work except cooling~ 
1.31 batches per month at 1800 gaJJ.ona and 10• per 1000 gallons, would 
cost_ under 125 per month. Amount ot wash water is not lmow, probabl.7 
wou1d be Lake_ ·Superior. 

Water from the mill supply or the tire system may be used tor coo:t
ing, according to the pressure needed tor cir<nllation through the coil.s. 

Ketere in the water auppl.7 lines would appe 

e/ 
dent 

PJJ/G 
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LAKE CHEMICAL 

Fiscal G-0-C-S COPPER HYDRATE . T-B.-C-5 
Year 1945 Produced Shipped Produced Shipped Produced Shipped 

Jan. 4,525 3.,-025 
Feb. 3,480 2, 709 
March 4,105 . 4,, 211 
April 2,. 1,85 4,000 
May 200 
June 21,000 14,446 

Totals 35,295 28,591 
Fiscal 
y ·ear 1946 

July 36,049 
Aug. 91, 576 100, ·5.76 
Sept. 98,841 96, 8.41 75,377 40,5Z7 
Oct. 126, 100 101, 100 6,991 34,331 
Nov. 137, Z02 149,00Z 37,.971 771 
Dec. 143,430 98,660 39,339 57,789 

·Jan. 134,840 196,.760 5.9, 951 60,301 
Feb. 129, 150 150,700 71,66.0 51,260 
March i49,890 103,090 51,190 51,040 
Ap1"il 140, 365 153., 965 101., 700 103, 500 
May 140,320 163, 020 30,900 
June 131,723 111,719 

Totals 1, 465, 486 1.,. 42'5' 43 3 475,079 399,519 

Fiscal 
Year 1947 

July 13'7, 795 161, 149 
Aug. . 114,. 465 50,615 
Sept. 200,-801 1, 001 1, OZ2 
Oct. 209,869 102, 719 - 43,009 5, 797 
Nov. 47, 367 101, 167 lZ 
Dec. 175,427 100,327 1, 095 5 
Jan. · 15Z, 401 205,001 1Z, 002. 

.Feb. ' 136, 564 167,764 2.5 
March 113, 457 302, 757 1 10 
April 15·9,. 2Z9 140,879 19,400 9,911 
May 146, 7'81 211, 331 59,819 48,219 
June 150,901 106, 851 59,584 81, 235 

Totals I, 745, 057 l' 651' 561 138,803 196, 531 5, 797 1.5 
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LAKE CHEMICAL 

Fiscal C-0-C-S COPPER HYDRATE T-B-C-S 
. Year 1948 Produced Shipped P -roduced Shipped Produced Ship;eed 

July · 30, 750 112,250 46,010 40,010 5, 782 
Aug. 50, 000 55,600 
Sept. 50 3 
Oct. 74,200 · 5o,ooo 40,002. 
Nov. 143,850 150,. 000 9 
Dec. 162,350 150,000 23,653 
Jan. 200,050 200,000 16, 653 3 
Feb. 221,650 200,000 6 5, 262 62, 012 . 

March 262,250 250,200 78, 217 91,306 
April 152,600 100,250 6,002 
May 124,961 140,011 
June 144,550 106,000 801 

Totals 1,517,211 1, 508, 761 261,742 263, 801 I 5, 782 

Fiscal 
Year 1949 

July 121,750 40,000 21, 145 3, 153 

Aug. 125,950 45, 151 60,051 

Sept. 36,350 50,000 3, 100 

Oct. 74, 150 150,000 26, 525 25 

Nov. 160,000 100,000 37, 950 20,000 
De·c. 198,000 50,000 40,026 

Jan. 146,000 200,000 
F ·eb. 159,000 200,000 48, 126 50,000 

March 213,350 200, 2.00 83, 558 84,408 24,050 

April 86,.400 250,400 30, 150 31,600 83,650 

May 183, 25·0 90,000 51, 650 50,000 50 

June 160,750 206,000 82, 100 50,000 40, 1.70 

Totals 1,664,950 1, 536, 600 426,355 392, 363 107,700 40,220 

F:lsce3rl 
Year 1950 

July 6, 100 50, 050 32,600 40,025 18,220 6,600 

Aug. 150,000 69, 300 80,000 29,950 86,400 

Sept. 43, 250 44,250 56,000 33, 500 2,400 

Oct. 185, 350 100,000 48,050 45,000 

Nov. 228,650 290,000 58, 160 54,010 

Dec. 238,250 210,000 8 5, 750 94, 500 

Jan. 212, 300 180,000 72, 750 11,600 50,000 

Feb. 242,200 250, 000 8 5, 000 84,000 

March 65,400 250, 000 100, 300 160, 150 311,800 123,050 

April 189,250 202,350 2,550 172,050 
May 2.51, 900 140,000 2, 350 2,000 

54,750 17' 500 June 60,880 140,200 
460,000 1,723, 530 1,962,600 596, 160 630,185 448,220 Totala 
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