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Form 71 

SCREEN ANALYSIS 

MATERIAL 

TABlE V 

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

Location ----------------------------~---------------
Size· of Crusher ---------------------------­
Feed to Crusher ------------------------­
Crusher Setting --------~--~.----------
Moisture·------------~---------------
Specific Gravity ----------------------------Hardness _____________________________________ ___ 

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

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

a..al 'faila . 

"' • 70 .Jf .Jf 

'' 4.JG 2.3 .' 
2.41. .211 .oo-~ili--.,. 1? .. 01 a.,., 11 .. ].0 .199 .M4e'tM ,, :t(.'IO u.at 24.91 .187 .Oi,..J . 

100. ,.,,. 19.60 /M..Jf .17'1 .o.··A.-
Ul :t'l-411: 13.70 lS.at .16!J "' -
act. 17.60 S.$J l:ll.ol .143 ,OliMitO 

200 ''·" 32.9J 108.00 ..121 .. tu. .... ....,.,L!IIit 

T~a"'lll 200.<0 l.OO.QI ,~- .A -

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

w .. e~. t"t. ......... a-u-• 
Wlf/Pff 
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Form 71 

SCREEN ANAlYSIS 
TABLE VI 

MATERIAL Tamarack Reclamation April 1959 

N f C Hr. L. C. Klein ameo ompany _________________________________ ~----------------------------

Location~--~--------------------------------------------------------------
Size:of Crusher------------------------------
Feed to Crusher ___ _ 

Crusher Setting -------------------'----------Moisture. ______________________________ _ 

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

Remarks _____ ..;.__ ____________________________ ___;_ ________ _ 

Screen Analysis made.with Tyler Test Sieves 

Through On Weight on Screen %on Screen ::: mulative %Copper %Copper 

General ll'eRd 

" 2e 1.2 .60 .ho 

'it; h ~ ~ 11\ ~ '71:: .190 o0071250 
.. .,. 

4$ 24.6 12.50 • 16.05 .182 .0223860 

65 31.6 15.80 31o85 .202 .0319160 

100 35.3 17.65 49.50 .249 .0439485 

150 24.e 12.40 61.90 .275 .0341000 

200 l4o4 7.20 69.10 .250 .0180000 

200 61.e 30.90 100.00 .260 .23713155 

I 
I 

HA::tri Ass::tv .2'i2( b.oDDAl"' 

B"\ Screen Ana.lvs s .2'38% f-tonuer 

-
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SCREEN ANALYSIS 

MATERIAL 
TABLE VII 

NameofCompany _________ MP~·~L=·-0~·~· ~Kl~etG~~·~)-------------- --------------------

Location ----------------------------------------
Size·of Crusher--------------------­
Feed to Crusher---· 

Crusher Setting ------------------·-----
Moisture. ______________ --'-----------

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

Remarks·---~-------------------___;____;_ ______ _ 

Form 71 Screen Analysis made.with Tyler Test Sieves 

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

O.ne$1 !I ~ ..... 
a ·' .4J .4J ,, 1.9 ·'' 1.~ .2U .0()29,40 

48· 1?.1 8.11 '·'' .179 .0153041 

6J. 23 •• u.,. u.aJ .l6a .0192180 

100 ,,., 16.4J , •• ?Q • 141· .OJ4432J . 

lSO· :n.t :u •• sa.so .u.a .019,960. 

20t· 11/1 a.st ,l.3f .m .n1!>L~I 

200 T'f.j "·'• 100.00 .U?' .04<XNtB . 
Totili :tOO.o. 100.00. .11.::n~ 

H4N.4 ."__..... .~c fiPPU' 

DJ'S ... An&l,yrd •• .~c ~" . 

f'I.At'li liiiiA t:.a • 
A.··~ W •. Ge ~ -... 5-U-fJ· 

. W, B. t1&~ d'NWI l!HCJIIUII1 111111 

R. I. Pftu 
T. 11 Tnata 
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INTaODUCTIOM 

Thl• repol't wU1 attempt to alve ......... to aeveral queettou 
tbat have b••• rat••• coaceztaial tile pa• a~Ulty ofleachtaa 
certala A.hmeek WU1 Coacu.tZ'&te• t. pa-o4uce 25. 000. 000 powule 
of copper p•• yeu la coppell Old.cle, fo• prMucdoa of copp• 
powdel". Ia a4clltloa to tlde. al»out s. 600,000 pouacla of coppe• 
old4e W01114 b.av. to 1M pJ-ocluce4 to eu:pply the l'epla• clem.U • 
for t.a.S:ut•tal &Q.& &lriCllltval oxlcle, tlUe material ~ },e p"• 
cluce4 fl'om eltU• pl"lmuy o .. aecozula.y copp•• aOU'c••· 

Thle repo&'t will covel' the capacltlea ol. p~•••at leacb.bla aiu1 
cllatillacloa factlitleaa cbaqea t.a le&chlal aa4 cllatilladoa 
equlpm.- aecea•uy to a4apt dlla .. uipmeat ~ t!l.e 1 .. cbla1 
ol coaceat~at•• ... ~atUlatl• of tU .-lei& 1oluttoa.• pJI'o4uc•cla 
matel'tal haadlla&l cJaaaa•• ia leacJWta tedut.fAtue•l leachia1 
aoludoa coat2ol1 trP•• ol coaceatraeea tlt.at caa be 1e&clle4t 
&laAl the coab'ol ol lmpurlttee Ia ta. o.W.. pl'o411cecL A :roqlt. 
eatlm&t• ia al•• llYea fo• capital elepeMitur•• aece• MI'Y aa4 
tb.e co•t of oxt .. p:rocluatloa. 

·1-
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CONCLUSIONS 

Cel'taba of the Ahmeek Mill Coaceat~atea caa be leache4 to Pl".ocluce copp•• 
oxide. ''B.ich" aa.t npoo•" caa be le&che4 with mlao• mocU.flc:atloa• to tile 
p~••••• 54 lt. diameteJr lea~ t&Dka &Acl pipma. althoqh amalle~ clt.ametu 
t&alta woul4 be moZ'e efftcleat. 11Heacllaa" caa be leachecl la apect.al t&alta 
pl'ovlcllalfaate~ aolutloa turnoyejt. The LU. Lbul .. Leachial Plaat baa taU 
capacity to leacll three ott more tim•• the l'equ.il'ecl amouat ol coppea- !rom . 
hla!& aracle coaceatZ'&t••. · 

With th.e pzoeaeat d.latW.atloa tacUltiea at Lake Lbulea. abou 1, 300,000 
pouacla ol coppe.- •• coppew oxide caa be pi'<Mluc:•• p•• month coa.iateatly. 
The Tamarack Leac~1 Plaat caa proclue aa avel'&&e of altout 750, ooo· 
powul• of copper aa o:at.u P•• mOGUl. 

To produc• 3, 000,000 pouau Oil coppel' pel' moadl to .. copp•• powcle~ ..... 
300, 000 poUcle pe~ moad& 'ollacluetwtal aacl &lrlcultval dem&IUI. it WQl b• 
uecea aary to clo oae ol tile followt.q·a 

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

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

Plaa 1 rectulz-•• a capUal eq•uitue ol oout $30,000 at Tamarack .. aa4. 
$ZI, 000 at th• Lak• Lba4• plaat. Oxicle prod.uce4 at T&m&l'&ek woul4 coat 
from 4. 0 to 4. 5f p•• pnM of copp•• p~roc•••e4• u• at Lake Lla4ea tb• 
coet p• .. pot;a.& wou14 be a'boua Z.75f. 

Plaa a •-.utr••· a capitd •.,.aclltu.l'e ta the orcl•• of $ZZ5, 001. ol. whicll 
$15, 000 wowlcl lte qeld la the Le&clalal Plaat, 144 $ZOO, 000 ta the StUlllouee. 
Wid& tlde plaa. da.e c••t of pl'od.uial a po\1QAI of coppett • a• omcle, woul4 be 
about If. . 

The ext••* to wide~ lmpuritiea f.a the coaceatl'ate• • paniculul'F aa-aeale 
1 aa4 •lltca, wU1 coatamla&te th• oxide, aa4 tlut po• •ibUlty o1. tu attaeaie 

'bela1 evol,.4 oa I'HUCtS. wlta. kyclroaea wU1 b&ve to b• 4etel'm1Ae4 expe~:t• 
meatally. The•• lmpurid•• caa 'be prectpitatetl f:rom the leac1Wa1 •Gl"d.-.. 
il it ta aecea ... ..,.. 

.,., ... 

·Z-
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.AJD4.EEK MILL CONCENTRATES 

The araclea ol concentrate• pro4uced at the Ahmeek Mill &l'e aa follo••• 
HeadiDI• R.t.ca, Poor and. l'lotatloa. 

Rtcla la e. more 07 le •• icleal material for ammonia le&chlaa• The aaaay of 
thia aracte la about 90'A copper. an4 the individual paJ"ttclea are o.ot too 1&1'1• 
to be diaaolvecl t.a a reaaoaable leachla1 cycle, nor 1• mucll of tbe copp•• 
likely to be entrappe4 ill the i&nlt&e• The 10,. ol tile aanpe ia the material 
la not •aou11t. to etop pe~meattoa ol the aolutloa• thi'OlliA the matel'tal. an4 
allm•• ar• not pl'eaeat ill aufftcteat quaa.tity to create a prolalem. · 

Poor, aaaaytftl about 70,. copper. la moz-e d.ifflcult to l .. ca. The coppeZ' 
particle• .... amaller. but the iacrea•e• &mOUD.t of· aazsaue .... the flnew 
textvze of the lal\lu• tahiltita the aolutloa p•rcol&tioa t• aome eaeal, aa4 
create• a 1reateZ' pJI'o'blem witla •llm••· 
H:ead.lal• wblc.b te relatively pUZ'e copper, but lara• ia else, caa 'beleacllu 
la,_a apecial taU, . aucla ae rectaaauJ,u taak, wita l'&ptcl cll'culatioa ol aolutiona. 
Leach•• Ia the coaveattoD&l taake thia mate~lal wou14 take fi'Om aix to elabt 
month• to 4laaolve. _la.t;q r,ctf.YY.j.ILINk.,iL£!!:l!~.RLcm.HI.xJll.lll&!wltLJa .-. 
two weeke. · ' Co "S-r ... ! 

Wtll ma• • ie aot coaaiclere4 a aoo• leachlrll material. It woul4 tab a p•rio4 
of.ye&l'l to leac~ •••• of tbe 1&1'1•1' ptecea ol. maae, ... thea any copp•• 
ent~appe4 ta the ore wou14 DOt 'be recovel'••· 

notatloa cone eat rate • caa be leachecl il epect.al equip meat. wes-e u.•••· Some• 
thin& oa U.. or4ew of aa eadoaecl tldckeaer, or coUDte,.•cUI'reat clecaatatloa _ L 
wdt cou14 lte '-"••4 te leadl thla matel'lal, •• tbat rake• woul41 coatia\l.Oualy ~ 
tura over the. matel'ial aa• expo•• th• coppew to the leachia1 •oluttou. 
Percolattoa le&cldna wou14 ut wor)l oa thia matel'ial hecauae of the ve:ry ilae 
nature of bodl the copper aa4 the aaape. Before leacAlal thie m&te .. ial. it 
would be nee•• aary to determine whethel' the 4otadoa reaaea.ta aDAI oil• wou14 
coatammat• the leachlaa solution• aDAl ahow up ·ia the copp•r oxld• •• car'boa 
aacl aulfur compGQAcla. 

It ta aafe to •• •um• tha.t 1\lch. Poor, ancl Heaclbla caa b• leached. wltll ao 
particularly clUflcult troubl•• developbta. Aa expel'im4tllta11ot ol. mixe4 ltlc" 
&ad Poow la !lOw behlaleache4 at the Lake Lla4ea Leachinl Plaat aa4 t• 
proareaain1 aati•facto~lly. Thla t•at i• beta1 ma4e ta a 11ft. cU&m•t•l' taftk 
wtth rever•• flow of •olutiOJU. ~·· 

_,_ 
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LEACHING OF CONCENTR.AT ES 

The -lar1•• 54 ft. dlaxneter leachln1 tanka at Lake Lindea and Tamarack &l'e 
not ideally sultecl to the leachin1 of mUl conceatratea. Small diameter ·t&Dka • 
about 16ft •• would be much better becauaeleea trouble "WOulcl be expezoienced. 
with the aolutiou workln1 throuah the area of leaat real•tall.c• lAthe char1ecl 
tank. or .. cbaluualina". By reveraln1 the fiow of aolutiOAa oa the lara• tanka 

.and ~etallilll poroua fUter bottom•• no Jl'eat trouble witb leachbla coacell­
tratea ahoulcl be experlencecl. It may be neceaaary to drala a taak once Ol' 
twice 4urlnl the leaclllnl cycle ancl tuna ovel' the material wltll a dam. to 
counteract the effect of channelina. Thia caa be doa• by oae maa Ia aa bOul' 

' ' 

01' so. 

Revereta1 the 4ow of aolutiona iA the tank• wtl1 eliminate the problem of 
alimea plu111n1 up the lUte I" bottom &D.Cl cuttlaa ol.l the 1low ol aolutlou ~ Ally 
alim•• iD. the effluent solution• caa be removecl bJ ftlterinl• if theae aolutlOJaa 
are aeD.t to dlatiUatt.oa. o:r by •ettlln& if they a• to the leacll storaae tanka. 
Slime 1ettlin1 la the atora1• tanka· coulcl be :remove4 by 1luabia& the taa.ka 
periocllcally. · 

Foul' ol the larae leachln1 tanke wU1 be aeeclecl to leach 2, 000, 000 pouacl• 
ol copper per inoatk. Abou* 1, 000,000 poQA4a of coppel' wou14 'b• c~a•4 
ia each taak, uul the leachinl cycle ahou14 take from eix to elaht weeb. 

It will be almple to pro4uce a coaalateatly htah capl'oua oldcle by le&Cbial 
conceab'at••, that ta a cuprou• oxide content Ia the orcle• of 70· 75-At. II a 
hi1he:r cuprou. oxi4e content l• deatrecl, a amall tank charaecl wf.tlt coppe .. 
ahot Ol' other pure coppe• material cou14 'be placed ba tbe rtcla lme bet.,..ea 
the 1ttll• ancl the preheatel'a lathe Still Kouae. Thi• abo\Jlcl b~at tu 
cuproua coatut ol the oxicle to about 90~, &D4I woul• cut te 1•• • tbaa ball 
the theoretical &mOUDt of hydroaea nec••••rr low recbac:tloa ol the oXlcle to 
copper powdel'. 

Careful coa.trol ol the leachma aoluttoru~ will 'be neceaeary U hlp ara4e 
coaceatratea are to be leached, eince aupe:raaturatioa ol. tb.e aolutloae l'eaulta 
la the pl'ecipltatloa of baatc cuproua carboaate ta the taaka wt~ rea'Q).tiJll 
hiah coppe~ lo••••. CO.b'oUlnl the •olutioaa ia not dil!tc:W.t au tb• po•· 
atbUlty of •upel'e&turatloa of •olutlona occurrt.aa ahoul• cauae 110 areal 
c:OD.cera U th• coaceatz-atlon• of coppe:r. ammonia, &Del cart.oa clioxlcle la 
the leacla atoraa• are kept ill propel' balaace. 

All equlpmeat ba tlle leachill.& plallt ta aclequate fo:r leachial th• :requlre4 
toiUI&Ie of conc•tratee. the oDly expeD4ltu'ea aeceaaa:ry wU1 'be fo• taak ""7 
bottom a &DCl replpina. A · • aure lUter fQ !!!&~~t!!U~t!l!,.!,.~ 
Thla coulcl be locatecl eithel' at the Leachbl& Plant o~ S~Ul Houae. 

-·-
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If maximum procluctioa ol cuproue oxide la to be maintalae4 with the preeeat 
facUittea. it will aot be poe ai'ble to operate two leacblal circuit• at Lak• 
Linden. If different 1radea of oxide are to be produce.& at Lake Llllclea. it 
wU1 illvolv• & conalderable expau.•loD of •tUl hou.e tacllltiea. Th.la will be 
taken up ba more cletaU later la thla report. 

IMPURITIES IN COPPEll OXIDE PRODUCED 1'1\0M PB.IMAl\Y 

Analy•i• of aoluttou. obtamecllrom leachint Aluneek NW coaceatrate• 
indicate that araeaic in the mineral 1• bela& cilaaol ve4 ~y the ammolliacal 
•olution•• preauma'bly formt.n1 ammoalum &J'aenata ow ammonium araeatte 
clepenclln1 oa the valence of the araealc la the ore. 

~ 

Tb.e ammoa.lum araeaate• wou14 aoa-mally break clowa to fona ta• reepectlve 
ar•e:n.lc oxldee at dtatUladoa temperat~ea, 'but othel' reactioaa caa tak• 
place. If chlortclee are pre•eat la the •olutlona bema dl•tUlecl, the cuproua 
copper reduce• tbe araenatee formiaa ar1ealoua cblol'ide whlcb la quite 
volatile. Ar•eatc ba• beea detectecl in the cll•tlllate from the clecompoaitloa 
of aolutioaa coatatama araenic, ao thle reactloa may be taldal place • •ome 
extent. Stace Torca Lake wat.ezr ie uae«l fozr leachhll.• chloa-tclee are preeeat 
ill comalderable quantity. If aay amouat of ar••ale 10•• io.te tJa• cllattllate, 
it will be returned. to the leachlnl pl&llt aa4 eveatually buU4 up ·quite hlp 
ill the aolutton•. 

Sillce &I' • eal·e baa a areat aUlaity fo-. ao«i\Uila aacl ia r ead.lly ella aol vecl by 
alkaline ao4tum compowul•, it ta ctuite poaatble that tbe ia*rocluctloa ot a 
amall qu&Dtity of a aodiW. compoUil4l, preferably ao.llum carbonate. to t1ut 
atill feu will l'eault la th4t a.reenlc fol'mtna th.e •ocll'QIIl compouaca.. Siac• 
the •od.lum a:r•eaat•• Ol' a.-aenltea do not decompoae •* 4latW•tf.oa tempe•­
atur••• tlae araealc wou1• be elimlaatea ba the attll wa•t•. Thea-• ta al•• 
the poaaibUity of preclpltatina the araenlc froDI.le&chial aolutioat with amau 
amount a ol mapeaium compouad• Ol' oth.el' chemical•. 

There la a atron1 poeat.bility that U the oxicle la reduce• wt.tJ& kyclroaea at 
temperature a ove~ 1300°F., the araenlc compoUAd. will be aublim••• or th&t 
it wt11 be evolved a• •~•ina. Ar•ln•• il lt ia form•4• clecompo••• freebll 
metallic araeotc at elevated. temperature•, which ahoul4 aubllme uacler the 
riaht conclitioaa. 

It le likely that the aUtca coAteu.t of the oxicle made t:rom coccelltrat•• will --r 
be a little hlaher tbaa f.a that ma4• from ••coa.dary. becau•• aU lea ia very -- · 
•li&htly 1olubl• hl the alkaline leacllliquora. 

There ie a po1 aibUity that calcium aacl rnaane•lum mtaht be a _llttl• htaller 
ia oxide ma4e fromprlmary becauae ol. the pre•ence of th• chloJrld.ea of the•• 

-5-
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two metala preaeat ia the Ol'e. The Torcla Lake wateZ" alao contabla a hlp 
percental• of theae compou.a.da. The preaence of ca.r~a cltoxl4e la the 
leachln1 aolutioae precipitate a botll ol tbeae metallic loaa a a blaolu'ble 
carboaatea. · ancl calcium aacl mape•ium 1•ttf.na tnto the oxlde t.a curiecl 
ill the aolutloaa aa fine aua.peaalona. It la likely that filterln1 the •olutl~e 
to remove allmea will alao effect the removal ol mo•t of tb.eae compouncla. 

The effect of th~ above lmpuritlea oa the quality of old.4e, an4 coppel' powd.eJt 1 
/. produced from it, caa ollly b• determined by di•tWtaa •olutioaa made from 

coa.centratea ba a lara• acale teat, and reclucta1 the oxtcle obtalaecl. 

HANDLING 0,. CONC.£NT1\ATEI 

Up to 100.000 poUDda of concentrate• wt1l have to be haacllecl per day fs-om 
the Ahmeek MUl to the Lake Lind~ Leacbbt& Plaat, aDAl Into the t&Dka. 
There are at leaat two waya of dottta thla. If no expenditure of mouy l• t• 
be made, the couceatratea wou14 have t• 'be loaded. late soa4ola ca:r•. or 
io.to paaa oa aoaclola cal' •, at the mUl. ao that they coulcl be tranafeatrefl 
lnto the leachhla teaks either with a clam, or by pickin1 up pa.aa ol c011cea.• 
t~atea with the cr&lie an4 .dumptna into the leachiDI tanka. By elthel' method, 
thi• material coulc$ be put into the ta.nka ia about fOUJt houra a day by the 
repa.- acrap-baadlta1 crew. The mba•ral woulcl thea have to b• lev~ed 
off la the taak•. whea a taak l• completely char I••· 

The alterDatiYe wo1114 be to uae the preeeat mlD.eral cal" a, ancl 'buU4 & pll 
uncter the leac:lllai plaat tl'acka from wt&icll. aa elevatoa- wou14 take the miaeztal 
to a atora1• aUo, trom whick it coulcl be clumpe4 ln-. paa• fow truepo•tlnl 

. to the leachlDI t&Dk•, or a 1yatem of movable eoaveyora coul4 'be uae4 for 
thia purpo••· Tlala methM ol. haa4lina the cODceatratea woulcl t:avolve a 
caaeiclerable outlay of capital. 

HANDLING 0., LJCACHINO JlESIDUES 

The haadlial ol th• re•id.ue• left f:rom the coaceatz-atea aftel' leac1Un1 wtl1 
preeeat two problema: 1. llemoval of. aOlubl• copp•• aacl ammoa.la. aa4 
2. llemoval of the realclue from the talllW aa4l recoveJty of the aUvew COli• 

tainecl therela. 

1. The teat now bema rua Oil the leachilla of. :a.tcll all4 Pool' mlDeral• wtl1 
provtcle l.Dfo:rmatloa oa how well ammonia aJUl aoluble coppet' caa be 
removecl from tile re•i4u• 'by wa•ht.al wltll ammonium carboaate "4l•ttllata" 
au watel'. It ia a• •u.m•d that auffic::tently aoo4 wa•hinl caa b• attaia.ecl, 
alnce the volume ol. realdue t• •mall 1a compartaoa to the lnldal taak cb.ar1•• 

~--_ _J 
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It wt11 not be ecOAomtcal to ateam the re•lclue fo• ammonia recovery il it 
can be recluce4 to below about tea poua.cla to tiM toa. 

Z. Becaue a coaalclera'ble value of atlvel' wtU l'em&la lathe s-eaiclu.e, lt la 
aaaumecl that aome dtol't will he mact.. to recovew it ll the c:oet la aot too 
1reat. Tlda wU1 rtale out the uae of coaveatioaal lluahial metbo4a fol' 
elbnmatia1 the re~Wue from the leachlac taak•. U tile all••• particle• • .,. 
not too ft.ae, lt ZD&J be poaeible to laatall wiffl•• Ia tJ&• taillaaa laualeW' • ow 
a aettlt.aa u .. la whiclk the: au. .... caa 'be trappecL If hall of the •11v•~·cou14 
be a-ecove.-e4. by thU metho4 lt wW probably be wortll clobaa. alae• O.ulaJaa 
woulcl be by law the clke&peat way ol aettt.a• ri4 of th• re•lclue. Tlt.e altanaaq 
metho4 woulcl 'be to clam an.4 ahovel the real4ue tz.om the t&alut. o• t• 1lull 
them out iato a aettlial taak o*' thlcdteaer. fo• clew&terial• aa4 thea recOft~ 
tbe atlve• 'by flotatioa, cyaatdatioa, o• pyrometaU:uzoalcal meaa•, OJt aellta1 
the l'eat4uea aa auc~ Te•t• wt11 be macle wldl the reel4wa fi'ODI tbAa le&clllal 
teat new la proa~"••• to clet•nillae the nature of tb• allveaa partld••• -... tO 
determlae the beet way of haadlla1 the reai4ue, 

DISTJl,LATION 

WhUe the Leachlaa Plaat haa capacity to l .. cl-. conai4el'ably m.ol'e copp•• 
from coaceGtratee thaa reqltll'e4 fol' tb.l• pl'oaram, the capacltr of tb.• 
cll•tdlattoa facUlttea t1 clefbdtely limit••· 

With the three cllatUlatioa ualta now at Lake Llacl••• the maatm~ copp•~ 
th&t cu 'be proc!uc•• ta a aevea clay week, wltJa lcleal cODAI.ttloa• • le &Mut 
1, 100,000 poua4.a. A comfo~taltl• aver••• pl'oclucUoa l• ia ta. o.-cl•• of 
1, 300,000 pouAd.e ~· moatk. II~ fO'U'th atill ..,.,... ba.atUle4 at L&U 
LiAclea. maximum pJ~tod.•otloa wou14 appl'o&Cia I • 000, 000 polU14• p••. moadl. 
wltk a coaaiateat avera •• Dot mucJa &'bove 1,_ 600.000,.... pe.W moatJt. 

The prod.ucttoa llpr•• 1howa abov• could only be met if oaly oae IZ'&cl• ol 
oxl4•·-ht&Ja c:uprov.a--wa• pzaocluce4. If b.iall cupl'ie Old4.e la ~ b• m&4e, 
or aal'lcultuJral ar•••• of oxW.e. the procluctioa lli'P•• wou14 be a-efluc•• 
coaaiclerallly. Thle wou1• rule out u.ae of two eil'cuita at Lab Lbulea 
ual••• a4cllttoaal d.l•tW.atloa aacl chybtl tacillt1•• are iutalle4. 

The Tamarack plaat U.. oa occaatoa protluc•• 1, 000,000 po\184a ol c:oppel' 
lD oxicl• per month. howeve-r, aa averaa• pl'ocluctloa of 750,000 pouu 
pezo month le aU that caa 'b• p1'ocluce4 coaalateatly. 

• 
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COPP£.& OXIDB DRTJNO, BAGOINO, AND HANDLJMO 

The 4~1 ef(Ulpm.ut at Lab Llaclea wU1 haadle up to so·, 000 pouacla of hl11l 
cuprou• oxl4e p•l' clay. O..e• oalclee. hiiUI' la cup:rle oald.e coateat, l'ecluce 
tM capacity of the dry•,. becaua• they coatata more molatuze. If pl'oclucUoa 
ta •-=••• ·of 50,000 pcn:uade of oxide pew day u ~ectecl, aew cbyht1 equip• 
meld m.-t •• pucha•••· D~l 50, 000 poacla of oai .. pew clay wU1 J'equ.fze 
aome cl..-wtv•• f:rom the aol'mal ,.,. of open.d.oa. alae• lM&Yy lode of 
oxl4•. aa a.couater•4 whea. 'bo1Ua1 out a •tUl 'belwe alluttlal it clowa, woul4 
overtax the tbyiaa .. v.tpm .. t. Coa,~ollbll the 11ow of o.W. fi'ODl tM clewate•• 
iAI coaea to the flltew •u111• ove•cosne tl:de proW.em. 

Tll.e uytq of chipplaaa will haYe t• be eprea4 OYe_. a loaaeJt pe1'io4 of time, 
•• aa not to overloa4 the cbytaa e.,U.pmeat who it t• currtaa lt• ~•autu 
10&4. , b le po••lW• tlaat thla optl'atloa caa be m•chaatse4 • ellm~t• thAI 
•••• foZ' a maa to •Jaovel tiM cblpptaa• lato tiM cbyiaa •y•t••· 

Tile b&IIUal e.,U.piiiAUll at LU.. Llad. .. l• aclequ&te to balulle 50,000 powut• 
ol. oxl4e pe~r a.,. but 'balatal .W. have to be doae oa two alUita. rathel' 
t:baa aa oae ahllt. 

It ta aaavm.e4 Uaat tile oxide wU1 lte aiM. aDA. ba&&M belol'• ~'••uctloa w 
coppea- pow4••· II wet oatct. le te b• ~•4v.cM d.l .. ectly t4t poriew-, t.t wW be 
aec••••rr to da tlt.UI wlt!l ao bat••••41ate •to••••. alae• eto•bll the w.t. 
htala cup•oaa oxl4e fo• evea a few hove wou14 re•ult la a hopel•••lJ' cakM 

ma••· 
It la poaailtle, II ~ oal4e la DOt to be atol'ecl tow too loaa a pel'lH befo~• 
recluctioa. to ellmla&te tile balalal opel'atloa, aa• tna.a.t•• tile oaWe from 
.tlut cbytal plaat te •to••• 'bt.aa ia U..• •M.v.cttoa plaat by a pa.eliiDAtt• o~ 
othe~ type ol. coaveyf.D1 •r•tea. Ia tW.e caae. tlua. co,pe• pOw4•• W0\114 
hav• te be Ul .. U & \laeiaa poiat fot fi~Vf.al C08h l'&tbe• d&aa d&a oxl4•• 
Tlde wo.W. ellmtaaq the .... fo• cOIDplet• ., .. .,. oa oslo pl'oclue4. fo~ 
rH.uctf.oa to pow4••· The oal., coauolaeett•• woul .. lJ• tu cupi'OU oaWe 
COilt .. t, wJdcla la & 1lmple aaalyell. aa• cOU14 '-• rua lt'F .plaat ,..eoaael 
lla.ec••••IT· 

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

The Lab Ll.rulea Leacld.a.l Plaat aa4 Sttll HOWle will a.ot b• abl• to pro4uce, 
with pl'eaeat clladllattoa factlltlee, thei hlp tosma1• ol copper oxl4• requl:re• 
for the p1'ocluctloa of coppe~ powcl••. -· alao ~ tll• v&l'lh• ara4•. ol 
oxicle requlre4 fo• bulutl'ial aftAl aptcultural c:uatomere. Spray ar&cle oxide 
cou14 'be macle f~om the ldp cuproua oxtcl.a made fo~ powclel' if lt were 

-·-
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re4uce4 ta at•• by aome auch fill• azrbulma device •• the Mlcl'oai•••· To 
procluce upwarcla ol Z, 000,000 pouacb ol copp•~' pe:r moath fow powd.e:r, &1UI 
300, 000 pOUildA ol coppel' l.o~ &&l'lcultuzal aacl iacluut.U requl~uneat•, the 
followta1 two plaaa awe aqaeate4s 

1. R.e&ctt.vate the Tam&l"&ck L•ac1Wl1 Plaat. 

AU 01 the la4uatl'lal aa4 aplcultual araclee of oxl4• woultl 'b• procluce4. 
at the TamaJ'ack.Plaat. is-om eltkel'. Ahmeek um· c:oaceatJra•••• os- a· 
coml.tbaatloa ol eoaceatiratee aacl p.,..e cOppew tcrap. Tll.e Lake Lia41ea 
Leac1W:a1 Plaat woul. ope»:ate at lte &Yel'&l• capacity' pl'od.u.cta, oaly 
hi1ll c:upS'o• oalcle tu CopJMI' powd.el' •. The T&maiadr. Plau wOuW 
bYe eaoap C&faCltft Ia &Mitioil t8 that .-equt.-•4 (O,'I 8peCitli~Ue8 . 
of o.Ue.. te coat:rtlnite &bout •oo. 000 pouada of hlall cupa-oa• ·~siAl• fo-, 
the D:l&a\1lactu• Gf copp..• powdel'. · · · 

The uvaataa•• o1. tid• p1aa .... •• followa• 

A. l..oweat capital outlay. 

The cU•aclv&atal•• of thJa plaa a:re: 

A. Steam co•t•. for dietW.tloa, are ov•r 1 50'- ol tile Lake 
L'-!eia ate&DI c:eete • . 

:a. Co•t of ,.ol:actt• ....W.4 "be uout cl.o1mle Laq Llad.ea. c••••· 
C. Dwytaa aa4 'ba11t..1 aquipmeat "WOuW haY• to ~. pvclla•••· 
:o. OsWe W01114 hav• t• •• uaupon•4 to J..ake Lt:Uea fo• W...Siq, 

o• re.uctloa te powct..-. Oxf.d.e b&Ddltaa ••tup at Tama•ack l• 
lnetftc'tat. · 

B. The Tamarack Plaat l• aot •••rice41 'by a c•a ratlroacl. 
P. Dupllcatioa ollabO• w!Ma compue4 t• Plaia I. 

Z. !!*•tall T-.. New S.Ula, aa4 Aclclltl~ l)~ B&II!AI Eg,!!JUD!!J 
at Lake Lfi4.a. . 

U•lal tal• plaa, f.- •'ill• wou14 b• u••• to p""uce eatfl• to~ pewd.er. 
aiiAl the flfta etUI wou141t• "*" to• pl'o4utioa of the v&l'lML• taclwatl'ial 
azul aal'lculta:ral ,,...._ • .-•q•l~meuta. Toa.l pl'~uctloa ot copper wOW.' 
be about I, 300,_000 pouacl• pes- moatll. A.Wlttoaaltlrytaa aa4 bas,tna 
equf.pmeo.t. arul ealaraeme:at of. the StW HoueltuU4iai wovl• be ia.volve4. 

The actv&ataaae of Plaa No. 2 &l'e •• tollo'W11s 

A. Lower coat: ol prchluctloa. 
( 1) r •• •xt .. a m .. •••4•4. 
(Z) Lowe• at•am co•t. 
( 3) Lowe:r Waterlal coeta. Two ct.rculte ceul• 'be uae.t. 
(4) Low•l' oxl4e haacllinl co•ta. 

_,_ 
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The ciisadvanta1•• of thia plaa are •• follow•: 

A. Lara• capital outlay. 
B. BuUclilla would have to be enlarged. 

· C. Operatina three at1lla at a time woulcl require up to -i5, 000 pounda 
o1. ateampel' hou and maktna up 45, 000 pouncla ot wat•J! at the 
boiler house per hour. 

CAPttAL AND PRODUCTION COSTS 

Thia report will not 10 into any detaU oa coata, however, reaaoaable 
eatim&tea have beea prepaz-ed. 

To reactivate the Tamara~Jr. Leachla1 Plant, capital expeadlture1 wou14 
IAclu.de the purcba•• of dJ'yin1 and baaalnl equipment, &Jtclrepalrinl taak 
bottoma. Thla woulc& coat about $30, 000. If 750, 000 poUDcla ol copper ia 
oxl4e la pl'oduced. p•~ moatll. at Tam.aracll, the treatment 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• !o:r both coppel' porier ancl oxtcle 
aalea wovlcl r•quire aa expenditure ia the order of $115, 000 of whick $25. 008 
woulcl be needecl b. the LeachlDa Plant to adapt tU preeeat taaka few coa•. 
ceu.tl'&te leachlna. Thl• $15, 000 expenditure wout• be aeceaaary at L.ake 
Lindea undel' eithel' plaa. About $200,000 will be n••cl•tl to aclcl two cllattl• 
latlou u.aita aa.4l accea •ory equipment ia the Still Houae, aad. to make the 
neceeaal'y buUdlnl alteration•. 

Treatm•zat co•t• at Lake Lilulea will vary from 2. 7Jf pel' poUDcl at a 
1, lOo,·ooo powuls pel' moq.tll productioa ba•la, to z. Of pel' poun• at a pro­
ductioa level above 2. 000, 000 pouacla of coppel' pel' month. 

-10-
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n~~ms;tiGA'fiON RJ!J!Ol~ 

Rr~co,rery 1rcst. .;.; 'tam.sraek RI<:F~lan:-.z.tion 
P:ro,jac'l:. No, "48:I:r--~---··-·-
July Jl!i 1959 

Recr.nrer,y of ooddized reelmration copper ore sands of the Copper Country 
h&.s presented a problem that. to date i't..as not been solved..., !<hach work has 
been done at the Copper P!.EIDge, Qu:i.ney, nl"ld the CaluJllet & Hocla companies 51 

a.s wll as a. t. the f.d.chigan Coj~age of !li:ln.1.ng ar.d Technology of Hougbt.on­
VJ.c~higan.. The Uesaareh Depe.rt.m.ent of t.he Michigan College of Mining and 
Tsclmology ha.a e:.l>.-plored the possibilities of lo¥re..."'ing t}'l..e talling losses 
of the a.oow locations~ but. have found no definite solut.ion to date. 
Thei? report t,it.,led 11l-tl.m•oseopic a.V!d Flotat.i.on Study of T~ck Smds for 
!Ja,l~t & Hecla 9 Ineon was .1.13suoo l·hreh 28$ l.958 by l-io E., Vollng D:l.rector., 
An I:n. .. tr?Jatigat.ion Report, covering a Metallurgiea.l Tc1st for Coppar Recoveey' 
of the .tlhu1aek 1.J5.11 P.t~alt:.'JIY?.t:i.ori Sand Bank, Processed at the Ah:i.If'H~k 1411.1, 
Ho .. 4 Unit of 1~ey 1958., Project No. 45 .. lo3l!J discloses oo better copper 
rt:.lCf.firery' <> 

The ob,:Jsat 'Of ~~h:ts t0at. 1•JSti t·,o :Lnw(:~1:.lgata u· the t.a:l.linga of the partially 
OJt:ld.lzed :.:•ocl.~nat.lon sanda CO"'JJ..d 'be lo;-rered in -~.he T<amrsck reGlWiati.on 
pla~:rt 'ey U3® of z.,.J.l l':~tri~hata No .. 250 Do;,y'frot,h and No~~~ 2 Fusl Oil; alt."' 
i:.o acrt;~lJ."' ·tha effect of higher plant tor.Mge Okl. copt:.e:t" rtlOOV®X'Y and tailing 
lo::H311Xl5; to ~btain and ra':dudy V·"'ta.."ll:: ·;,md.~rfl<.fi.iit-1 to~ r;{zl .. ng 19J:td oopi):ar c;o.ntG:o.t, 
'i'lH:lSe are ru.llt. bell rr!il.l grm:m.d pci.or to fl.otat:ton .. 

1"'a~Jea;!;lk :r'ael..rur;ation plant faed far th!a tetlt. t<ms dl"'Ogltlid •.~nd !J'rlW.pt."'ti. 
'thf.) Aln1:1~~k ~Xill t.e,:lJ.ln.g deposits north.ooat. of t.he AturJeJak 1'.til.1.. 'J.'heti<'J 

!~tSJ:'a :g"''lic~.:c::rct ~..n aha1lo·w- W<loter, clos.r:"J to the ahoreU.ne <UI."'iJ'S',~s a re~:J•.tlt 0 
h:t.ghly o.·,·tJ.dl..z®d,. 

'!"he t\Oa.r.•t-J£:} i~l""'action ~:Jt the recL"1L1I.11t.:ton OI'I'.l! i~~ diJl-m.tered hy 1sEapa:NUlZa 
1}]JJ,\K'Il.f:l.e:x'si1 at t.h<9 "l"a:rot~:racl-c shol"fll plant a:r.d la d0l1·uex,oo by ~onwycr 

+}'"" "'-l" , .. ~1'!<> ''1"f" ni~~,,.m-i:·P'·~"'"""" ;,<1-...;,,...,, i"" ll"' ,~.,_,.,~.a ..,."1-.m.,.~J/'~.~ .,..,A ~~-~:>.':..., !~">'-\. ,'!1~ . ....,..,..,-t.,.n q ...... \!.A "•""""''"'"'~n?.,,.J,..% .... \rt,....,'C",,.d. ;;,; JMi>4.:1,t. "W U ktJJ ~ :.JO~c.U·fJ ¥~Qw,J..Ab~:J'U.,f) ~.;..fd 

t.o Fa.g~~l~g:cB:n fl.ota:tiv..m :rhs E::rpa .. r.<t.:.n:?..a clasa.i!iar O"•Jertlo't• ara 
d:;:r¥m.tar·~d a, .food t.o t>he abo~\13 l".agerr~«<~1 flcrtat:LOJ:l m&~h .. i.J:M~ .. 
<rlJ.'fUl j the ~t"ines f.mmtrLr<e to fo::m a ~~om'ir~m t<O the 
Fag<1.rr'g;~~n Dua.chin~.. The coeu:•se ~;;cppsr fro,m the t:oa'U"Ba :r:::,acrl:,::l.on 

ji£,'8 .?.nd , '(he Fag·3rgF."i:'ll1 tl.$s4.:.a:t1,on 
8. ta1.l,. '1,'h~~ Fagcrgi:'Vn f'l(}·i;,ati*j,U 

Ell""'' :ba 
n . .,.,,"·Yv''""' !J.~Jch:'t:rtll:'J 

.!.\1:'!3 p:roper<cy· 
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,July 31, 1959 Page 2 

No$ 2 F'agerg;."'~n flotation ma.chine "!las t.Wed: for tast pttrposGSD ·tald.ng tha 
feed ot two b.a.ll mill ':::1~ssifier overi'lo~JS and a pm"tion of the ahora plant 
.fines., 'l'he quantities of' the ball :mill tow..age ot the belt coarse tead 9 
being fed by launder o.i:d.ders, varied from about 2,200 t.o 2, 700 tons per 
?..4 hoUZ'S for the six ball luil.ls, or 36) to 450 tons per hO'W." per ball mill., 
See Tables No., Iu II, and III for the daily .f.'ee4. ratGs. Tha "fines" "'ltU"i.Efd 
considerably !rom time to ·time dur:lng tha <la.y :~ depending upon pumping areas 
in the pool a:;.:.d · dredging area at the Ahmeek aand ban ... l(. Thfl tonn.aga t.o the 
t'!"YO gri..'"lding ch•euita can be varied to the reqUir~nt of ea.cll ball mU1. 
and has to ba :;;"'educed at tinles ~:.~hen large amounts of "fines" are enc:c:nmtared., 

'rha sampling ~ms done hourly at ·tr.,a :following pointe: 

L. · Belt feed to recl.all!at:lon plt.mt .. 
2.. Flotatl<)n feed from two BoM.-. unit classifier crtrel'floli.'B. 

I~'lota:tion fmed from: divided port .. '\on 1>f aho:ra pl;l.nt, '1finssn" 
)., No .. :2 Fagorg2"'an flo'tatil')n tails .. 
4.. G:a-aeral 'fails .. 
5o Filter concen:l:.ra.tes ~ 

1.n o:rder· to int:r£!duca No .. 250 Dotd'roth ~Mid.~<><~ 2 ~~1 Oil9 it 'lil.~ils necaf:3S~±U7 
·i:.o a:r:range two open dl"'D.B. conta.ir..ers s..nd prop¥Jrly pipe t.ha:m ·to ·?$he ClarkB~n 
feE~ers 'With a ·.;alve and ~PfJJ.i.nli ~toon to permit f.e00i11g the~ re~lla.r . 
rll;agent.s§l Z=l1JJ Noo 5 P,. o .. and No .. 11 P., 0.,$ or the nn reagents Nquirad. 
£or the t,e#Jt <> 

L z-... 11 Isopropyl Xa.niha:!:.e 
2.., No~ 5 P .. 0, 
J,. Nod 11. Pa 0.; 

Z~ll, IsoJJriJpyl X...::~.nthate 
1:Xoo 5 P. Oo 
Noo ll P., 0., 
No" 250 Do"S'ffr::rtch ( Dol'f Chan., ) 
No" 2 Fi.lel Oil 

241) ec .. /minc, or lli'J7 lbs .. /ton.$> 10% «Jol~n 
24 cc..,/mn" 
Variable to suit requirement 

?.40 Ct'!o/min .. , Ol' .,CY'( lbe .. /t.o:n, 
24 CC;o/taino 
'la.1,.:table to euit requ:.tl"em.~nt 
25 CCc/m:blo 
6 ·i:,o a C't:.o/vihl .. 

No·te: The L'l. oo~\Te r:ee..gents cfCl"e ·va;ri®d ·to SG:L'!l.C deg&."ae fl"((fl:i. t'l.gures ahown ll 
but no bet.i:.er resultr1 t!er!9 obt.a5.1l•~d.. See Table z,.,,_,\ to .I=F'.~~ 
lnclu:ai 11-e j) :foz. .. k"<eagents 'l.lZed f'or ·il·ariou~3 '!.;.eat :porl~1ds. 
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'l'he bttil mill t.onna,ge "IJ'aricd from. ;.6~ tons pt:n~ hol.UD to 1~50 t()l/~, r~r hour 
and the ball m:lll densiM.ss ranged· f"~'Om ~~ 'to ,~5% aolids.. The 11fines" 
"'mri'Sd. conaide:t'<'lbly, 1 ... a.ng:ing f'rom 1~·% ~~ollds to 2f$ solid3 il cr 250 t.ona 
p<Br hour to 2, 500 tons par hcnU'", · respecti vel;r 11 for plant tcrn:n.aga .. 
F1ut!·t.uating quant.i.ties o:f.' Hfinea" 1dth f'ixsd raagent · qu.antit.1es ®n cr-eate 
hi"gher t.aillng lossea" 

The V-t<l11k underflows sa.mplod hourly i."or 2.4 ho-urs were sellt <~o the LaJt~ 
L~.r.den laboratory fer copper and soreen .ana.:cy"":!!is (rei"ar to Tabla VI!I)" 
C<~tT'c.raey to .fa:vorable rasulta shoKa, it waa pt""edictOO. that lar~r amount,s 
14ould be found coarser than 2B mesh.. 'i1llts al:L'Jdnat.ed. the ch&!~OO of higher 
flotation machine t.a:tling losses from this SOi.ll"'Ce unles8 trJO J~ge tC»nnag~~ 
of "f':tnoo" l.'Ould be pumped.. · 

1.. A 3tllmnax·y of l''Sf.iUJ.tAl of ~rabla r .... A to I-F' i..7'J.Clut~iw, 'lhf.!it\TS li~l .. <'lgaa ;f;g;r 
test p-arlods and. rca.gon~:tfJ. wJed .. 

2., Table rio,. II sUTh"Ulii.\rize('J ·i-,<-~tlt.s ~horm by 'I'able I·~·A 1"to J ... F l! :'IJ:lt~lu:::~itre 9 
wi'f;:,h '\l'arloua roogent.s US<:ldll as;.Jzt:-y ·rnlu(::Jlll and p1,ant ·t;,onrk9..E.~'~.:J., 

:1, Table £Jo .. III :3mllmll:t•lzas average test'. :i;·!llsltT~a of 'r'ablra !Jo~ II t'lith 
plant belt ·tonnage e.rrru!ged in increa.sing ox'd~o As tha t..-~1-r~n.~tZ"G 
increa.aes in ·the baJJ~ mill units, ·"he tn.111ng also rl~'$es" '.flle te~t. 
IIl-J\ 9 using z-11~ #..250 D,F.,, a.nd No. 2 F~J.e.l 011, :trniloa:~~ffl, ·OO?.M3::tder"ing 
hig.."lar tonnage and. hlg.her teed, -t.;}-.at the i'6sults are ar..out eqt',iEi.l t..o 
·those of the ~guls.r practice.. Heneet~ use of Z-ll~ plua No., 2;0 oowtroth 

,- Luld ~~o" 2 Fuel Oil; carm.ot be .jmrGified dua to higher coat ot these 
:J."SHgenta" 

4,. ·tables N'o., !V ,;n:it V :c•apras<&nt. 'f&UU!U"ack average monthl;r gsneral fs~s aa1d 
ganl!;iral t..alla, r-e;~!Jetrt-1 'Jal:y9 for January 1958, indicating ap!Xl"O:pl"iate 
t~.nd with coppar ·11ali.ws on V&r,.ou::J scNen ~shes., 

5" ~rahlea V! and VII» rept.;·es,~nt T~raek a wrags roonthl;y general f'eads iJ.!!i:l 

ganaral t.tl:'l.ls, .t"aspect.:i.~l;r 9 for A:prll 1959 ~ indicating '"Pll1'0Prl.at,® 
gr:trA -vr.tth c-oppf.!:!" >.l"<')1ll<r~s on -ro:a."ious aereen m-ashes.. He:rG the t.a:.tlli.ga 
H.re e<Orwd .. .dez•,'lbJ:y rell'uC{3d bacau.se ·t:.ha feoo :l.a not as ~:r::,;id:'l~t\00 as in 4 
19. b<:~-;;~ 0 

6., l~~lhle fJo" VTII repr£tsonts UX1f.li:J:t<flows from t<h.e <ra.raax•a(~k y .... t,::.rnlft~; 
hourly compo.s.it,e ,. 'i'he rr!!lteria.l ;c>-a tsh.c~rn :tlSi p::r:·tt,t:tt~t~rtlly al.l 

""';w 1J!f.il3h and is ~dequ,;.~,te for flot;at:i.rlrlo '!he; c;opp~1r :~1"J.l:u0;il ~rt~ higher 
tlw.n the C0<2.:rse i:'ec;d ~)Jd,dn.M.on of the (:opp.t;r p:<'£~1fi:{lf1.:.e fil'~}J~al' 
flotation reGovery~ 
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C·O.Pl::·:.:r.. ;fe;;d:. -~ ~(t>l1J£tr~tek R(=:;t_;J .. al1lation 
,.J·~:!ly 319 1959 ... ;.:->ag<::J 4 

1.. From the .to.regoL1.g tests • it. is indicated that no 1:}9t,ter J.<>eecrtrel'1' il'1a$ 

possible with the various -t.esta applied .. 

2.. A repo:r·t by the .Rese11rch Department of ·the Michigan C.olleg;o of M:'-.niilg 
and Teehnolo[l.;r, :l.asu.ed 1<-illroh 28, 195811 titlad. "l·fi.croseopj.o and Flotation 
Study of Tamarack Sa.l'lds" diaclosed that too ora ':i--:l.S highl,y ;:.i:d .. di.l!.oo a.:(ld. 
no real aeeomplish!l:.ent resulted frcm the s1:.andp.;)in.t of bt:;tt~Jr coppG.r 
:£>aoovery., 

J., fucreasod plant tomMlge exceeding bell mill ee.:~ci.ty· ;;.Jiff'~ij~tfJ prop-a~"' 
ora r~'lduction, pr'tlduc3..ng higbsr tallin.gao 

4.. Project Ho .. 4~ .. 1~31 coverlng a 11£tallurgica.1 Test for Cop~r lloco"ffley 
of the Ab.tleek 1·~11 Ueelamtf.ti<J:n Sar..ds, diaelosed 110 bet#t~r copper reco'\feey., 

5,. :rn ·the past years\" ~wy at;t.om.pts t.o reduce the tai:Ltng lossGa ware made 
on ·the native o:dlli.zed c>.oppar ta:tL'\J.'"!g deposits or the Coppar Coant.r,ro 
till attempts t.o date r;rcnre no improvi9mant of copper reco1fary ot these 
area 'by mean1:5 of fl.ot-3t,iono 

,.J" ,J .. V1J~tcn (2) 
l?:tle 
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F:eocess In"!<Eh3'G.igD:'c.lo~diz;;;~i H.e:cL·u;:;a.,-;:,:ton l};~orlt:rt• Cr"o; 
«~--·'"'-"'--'*---·~ ----- ~~-... ~""'""""''-~,._-,_:..,~~-... ., .. ,,. ... ~ 

Assay Results of Tarraraek F~clamation PJ~~t - Test - 1957-1958 
Projract ~lo., l~8 .. 1 .. 5 

~ 

Halt Te<.Jt 
Reg .. Belt PH,., Gen., Gen., Shifts :No .. 2 -iii ~ 

. Jii'ta ..... Part !?.!.~ Feed Tons l"in.aa Feerl 'l'&il .~~ Rema.t"kR - ._..,.... -- ~- -- --- - ~~.uw.:a 

l-it! .. 

12/5 .,2;91 21)64:3 o26Q .:zn .. 154 ~154 .. 149 o158 ..15i P.ego yractics, z..J.l, 
#5 P .. o .. & 1tll P .. Oo 

12/6 ,295 2,46.) .,;t.6l .. 260 .. 150 .,l.lrJ .,155 .. 1;1 .. 147 Same as a bow 
"A" l2/7 ,.319 2,636 .. 261 o254 .. 15<J .. ).39 .. 1;~ .. 1;8 ~179 11 n " " 12/S .,Jl9 2,552 o26J. .. 254 .150 .)39 .. 152 .,1,58 .. 162 n 1P " 

.l'i 

l:i./9 ,/Z79 2g536 o:?ltl ~26.3 .. 151 .~145 .. 1.45 .. 16.3 .. l6o II II II It 

12/10 .. 258 2_.518 .:Z10 .. 2.47 ol4J. .,]1~1 -149 .,126 .. 168 n 11 II It 

12/ll ~ ~ . .tJ~. .:.319. ~ ~ ~~ya ...J.bi 126 .l<·~ " II " 11 ..,__ 
Total 2.,019 17:~673 1<;824 la002 1 .. 0,3'7 1..014 1 .. 0;1 1,01~ 1 .. 101 

Awrage u22S 2,525 ,260 .. 258 olJ~ .,].45 .. 1;0 .. 149 .,157 

12/12 .,J05 2,512 .,266 ~259 ,146 .,1J5 .. 151 .. 151 .. 151 1.-ll f. #250 Dowfroth 

J.2/l3 
.f. #2 Fuel Oil 

o257 2,313 ~265 -.25S . .,]J.a4 ... 145 .149 .,1,39 .. 175 Same a.a abcr~Pa 
J2./l4 "21~ 2,543 ~259 .,2Jl .. 143 .. 134 .,J.4J .. 151 1$139 " " Vf 

12/15 o242 2,.391-o- u259 .,2)1 ,.J.4J oJ3l~o .,11~.3 .. 151 .. 151 II 'ii " 12/16 .,26•7 2 28:2 .. 268 GZ72 $137 .. 143 .. 147 ,121 "1,38 II tB n 
fl. 

]2/1:7 .. 252 2,23/~r .. 239 ~238 .,1J4 .,J3S .. 137 ,126 ,.lJS 11 !I II 

12/18 ,,252 1,68) .,2.39 o2JB a131~ · · · ~13S .. 137 .. 126 .. 151 it 18 li 

12/19 -.2'79 2,2'71 a285 o26S ,l/"'6 ,J-47 aJ.49 o142 .;160 l1 n IU 

12/20 .,zra .aaLt~ "'" l .J?Je -.422 ,glli .,158 ~~~ II l? it o~~o!t .,.;. 
'>f"''IF.Jfl.li<4.'ifJ$ ""l·~~"" .. ~~R.l,~ ~ 

.~?..,3'"/4 20$6.'54 2.,344 2.,21.}1 1 .. 280 lo259 1,.314 1...264 l.-?..00 

.. 264 2:;~?.95 "260 ,,2.1.~9 e1J~ .. 140 ~146 o140 .,150 

l2/2J. .,297 21)653 o258 .. :?.41 .. 149 cl6l ol40 ,,147 - z-n"' #5 P,O., 
12/2?.. .. '2}.)7 2!1535 .. 25~ ,..2l.pl. ,;JJ~,9 .. 161 .. :140 al4"/ Same as a.bow 
12/2'3 .,274 2,549 .. 2h7 .269 ,.1)7 .,159 ,:!.47 ,J17Jt. .. 156 l:t II· &t 

~J~J11 J.2/2i~ .,2!{6 J f::6Q .. 260 .. 2'37 Ql51 ;,l5l~o eyl49 .;U~1 1~j " 11 ~ .,,. oftP"-J>i~.rt# 

12/26 o276 2,!J~7 ,,:260 .. 237 ,:..150 .. 154 .. 149 "]1.{.7 .. li~.2 ~ n ti 

J.2/27 g26'7 ~~p2S6 .. 250 .,266 .. 150 ,157 .. 154 o1J9 ~157 I§ ~ i2 

12/28 .,2.8; 2i~ .. 267 .. 216 .. 11~2 .,J3S .. 137 >)150 ,.133 tt n It 

12/29 ~ ~"~.:lU .~'4{:.1 ~J.6 ,.Uz.2 ,~m ~~~kU ..?1-.22 ~Jh2 " i! fil 
~· ,...f.1&:'.t9t'lJ <lifonltf.lt.miJ/4!:1!1 

2!$2~7 1$1181~ ;?.o087 1"923 1..190 J., .~?22 1 .. 15.3 1,191 .,006 

.,282 2,.:351 o261 .,2!.)..0 o1J.;'9 g153 .,ll~l~ -.l49 ~:u~ 
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A:Al:jJA J. conGd - -
Belt 

·'· 
'test 

F.eg .. Belt Plt .. Gen. Gen .. Shi.f'ta ~Jo.,2 
Part :Date F~ Tons Fines .Feed ~il .~z: Aft. Nite !lo-b. "Remarks · - ~ - MMlMI'ii!Y!illll1i - - - ............... 

.. 261 2-4D6 .. 268 .. 22.5 .. 150 .. l5tl .. l4S ol45 .. ].44 Z...ll f /IS P.,O., /-
#ll P. Oo 

12/31 .26o 1,481 .255 .. 221 .. 138 .. l1~7 .. 12; .... ,.J.3:3 - Same aa abow 

·~ .. 26o 1,61-~1 .255 .. 221 .. ]38 .. 12; .. 1A3 .. 14..3 11 II It 

l/3 .270 2,52.3 .259 .. 2.19 .. 156 .173 .. 140 .. 154 .. 156 n II u 

l/4 .. 291 2a391 .. 255 ..,220 .. )39 .134 .. 1.35 ' .. 14.7 ,lJI*' II " n 

liS 4291 2,185 c25S .. 220 ·139 .. 134 .. J.J5 .. ].41 .. 131-~o 11 11 11 

i/6 ,.267 2!1231 .. 25:3 .. 226 .. 14.5 .. 139 .. J.Jtl 6v.s "1!~5 '' 11 IS 11 

1/7 .. 309 2,1$8 .. 24~ .. 2.30 .. 141 .. 139 .. l4J .. ].42 .151' I! lf u 

i/fl .. 309 2,206 .. 2.41 .. 230 .. 141 ol39 .. 143 .. 142 ,151 I II " n 

i/9 ' ,.26.3 2,300 .. 260 .. 242 .. ]47 .157 .. 144 .. 145 ;;1.1+1 n " " 
l/10 .257 2,452 .. 248 .. 24,2 .. 149 .149 .. 154 ol44. .. l.;6 H II " "D• 1/11 .. 268 2,.322 .. 26.3 .. 2,36 .. 148 .. ]J9 .. 154 .. 151 .14? l1 " II 

1/12 .. 268 2~10 .26:3 .. 2)6 .. 148 .J.39 .. 154 .. 151 .147 .. tt " 
~ .. 3~ 2,~5 .. 251 ,2')7 .. 150 .. 152. .. 160 .1.37 .. JJ,.9 .. , if " .. 'Z!4 2,260 .. 245 .. 247 .. 142 .138 .. 143 .. 145 .. 144 ... 1'1 II n 

l/lS o'Z74 1.705 .. 24S ... 247 .. 142 .. .138 .,UJ ol45 ... 144 II 11 " 1/16 .. 251 2-381 o'm .,226 .. U-2 .,.l'J7 ol49 .. 141 .. 145 " "· If 

1/17' o'Z'/4 2.739 .. 265 .,231-+ .. 156 .. 157 .. 153 .. 157 .. 102 II " 11 Bigh. tonnage 
l/18 o245 2,551 .. 276 .. :284 .. 144 .. 150 .. 142 .,J39 ol39 l'l " 11 " 18 !It 

1/19 -.245 2,400 .. 276 .,284 ..-144 .. 150 .. 142 .. 139 .JJ9 n " II " " " 1/20 .g,~.l Z.a.~~ .. .261 .,253 .s.m $.:!-21 .42£ ~ ~ " " n High Tonnage -- ~·~'"'''3.0:~ 

"' Tc;·t.al 5o714 47gS.39 ; .. 412 1h9ao 3e>057 2 .. 931? )oOJJ 2 .. 916 JoCJ62 

Awerage o272 29278 .,258 0~!37 .. 1!1>6 .. 147 ol44 clJ~ .. 146 

1/21 .. 26"7 2,700 "Z"/3 ~?.B"/ .. 162 
. (High tt,nnaga) 

.. 173 .. 154. .,,16o l(:<M'))"l ll - 240 cc 1:crJ.n 
" l4 '< . ·-~ ·- ' "' •. )) 

) 0'17 'l'V 1t . # t.:~l"' o .. · ... lJs .,I on 
.• l1$A) #S P .. OD=21+ oc .. /min., 

17"'<1) #11 P.,O,~ 5 to 10 .. 1/i .. • ~J1. .. 

r.•c /•·dn • '§!') .. 1 .... a 
J z ... ll Pr-epa::."'ed a.t 

Ahmeek Hill 
1/2.2 ''67 .~~ ~l ,.'2!J'] .. 162 .. r;J Ql51~ .. 16o .. lHOD II it It n il !! 

&~ ~!'-~ o!"~*"'"-"nniBBI t'JI'.IO;~$ .... ~~ -- ~~1'J>.~ 

·rt,.i:..a.l .. 531!- 5.9442 .. 546 .,5'('4 .,J2.4 o3.~ ,.:308 o.320 o6"{l 
A~'-eralse o267 2.g"[Z1 q?/3 .:z. ... o/f ,.162 .. 1?3 .,154 .. 160 .. 168 

l/23 o253 2~541 .• 276' "255 .• 157 '"166 .. 154 .. 152 .. 154 ~11 f #250 D~Fu -} 

1/:?J~ .:.267 
#2 F .. o., 

2~le-5S o'Z77 .,254 ,162 .. 172 .. 147 .,166 ~151) sa. tiS S.~ l/2S: ,2$1 2!)60il> .. 2?9 ,2li.2 ... 152 .,J.48 ,.lJ~; .. 162 .. 130 n 'If ~~ !I 

1/26 c28l 2.!>60J. -~Z'/9 ,2!~2 ."152 .. u~s .. 145 ..1.62 ,159 If " u " ';1Frw 1/27 (1306 2,532 .,260 -'}j ") ,,lf-!>l;.. ,'J47 .. 136 ,::UtB "'J/,51 7f II i1 II o ... t., .... {·.<t.j, 

J./28 c.:m· 2~283 .,263 ~21t(J. .. 1.5? .. 164 .,])¥;, .,162 ol~ 1'1 tf 11. li 

1/29 .,:288 19316 .,268 ,157 .. 16lt- ,JJil~ ,162 ~157 II li !I 
~-

II 

l/30 o42fl 2 3'12 .~,J?:J.~Q $ :;?t·.J~ 1''" 'll52 l!::~ .;;,ljl 'H;l if n li n 
'"""" ·1!Ail.lt~Y.Ir·/I'Tft::.;o 8·"'<~<'<~"'1idi1> ~~}J~k~~4t --~i!:21.f;~* ·~·-.t.·A C'~.>l'>tf3>~ )$._N;_r;rt""j,!);;, 

'1~etal 2 .. 21~2 l9~ZJ7 2.,1'7'7 2,019 1,2J5 1.,:,~61 1" Jfl7 l,,2'TL Jw'•' 
~ 2 l~. ,, 

~ ~ 
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(ftS-D~ 

&x 5~ 
Fo\cW g_q 

O. L • c:.-&J.c 

,1 r 

Betore ~U. ., aaal.pla ol \he fti\abllJir tor the iMkllat.ioa of a 0001 proo•••· 1Ja e1tJwl' \he J.aa Llnclea ott tiM TaMno.lc l•aob.lna plaa\a1. i \b.ir.* 1' 
WOul.tl be Well; ~· giYe a Pen l'eYi~ of \}a. COC8 pJIOCe .. a• pr.ani••• bJ' lfarabaw 
totW• 'lhe fbd. R•· ill the opera\ioa u ,._ lMCiiJ\c of the reao'io• · t.anlc witt& 
coppe• wire. !hie nao\toa tanllll abta. 61 6• 1a d.aMt_., UMl ataout 10' bieb• 
8Jl4l. hu • oapaoi'F of ftoa U te l4 tbouanll pcnuada ot· •lit•• Aft•&' ttae. taa11 18 
loadd a few bat• of •..U.. Chloride u. ~ Uilll tu taalc liU .. ld.~ •t•• .. 
A weichM IIIICNid ol 2il' Bet t--1• ~· ie &1M _.. .. te .... t.Ullr, &nil the 
b&\oll ie "-"" ~ blowiac \hN1lcla • .., ....... .u. rro. \ta. te \ia*- •• th• 
b&'ola proue••• ,. nl,Ph\Wle ••W 1a ~ .. 1a oJider \e keep tM pi of t~ ••~­
t1on ~ ,..o. !h• ~·· &&lta•to•. t. Ice'* ap ~ 11 t• 14. b._•• a.\ the ..a ol 
wbicla \ial \~ · l)a'ob 1e tina ... · ll ia. thea ~•: .-•• te a -'or.,.. tank• ~Jdob 
il •""'' 10-•· 1a .u..a.t• ... u•·. hiclt • .-.. ·ct~·-- 'bJ·· ..... , -~-·to... It. u all..,. \e .,. 1a hue tOI' .._, • ., perio4. ot tiM, an4 1• \h._ tUtere.t tbrOqb 
a. woeclea plat• al'MI t,.._ tUte•· pre••• After \h...Oqbl.F wUhiJW \he pre_,• cue, 
th• pre•••··~ 4_,.~ &M \he oake iJt. 1-.. .. oa ~~---- ~· 1ntre tn•• -4 
tn.r drie.-e. llh .. tb• oake ~ clq 1\ u r-.n4 troa t.h• 4rl•• -. ~ ill • 
ltapoftl ~ l1Ul. Aft.,. al'bd1nc t.be ~ JA bag_.. ·u. paJMW;· -, •• arM& i• 
~ t.-, ahl,_at.. · 

Tb.er, ue a ~I' ot ~~---· w -~~pia\~ 1a the nt.\iac up of ·'\td.a-new 
pl&Dt, ollfbiob tlw w.b.t.i,u\ioa ot a ooa~ '~of tUter ra'bea- tbaa the 
plate al14 t_tue P••••• 1• ••·· '~~'• bave ~ ••• ,_. ...Pl•• ol ou •llU'I'F 
to Olin• Uld.t.M FUl• .. • to• \ed ~ oa tbeu. \JP.e ot tUtw. fh• ~ie ot 
the. cak• tra. thU tll,\tr •tww• 1\ t• ~ hie• 1a bo\ll .-oa1a ~ eocl1u,a, Mil to• 
th&' reaaqa·w• an ..a ...- wbet.he• Q not tlllf,tn- -.c til\tll' oaa 041 .. apPU-c·'• 
the proo•••·• H .... r, JaoH MIIPl•• will h&:Y.• t4l be' Ilea\ to th41• p•ple aDA ~· 
manutaotvere •t o\~ tJPe• of ooat.t.iau.oua tiller• before •·• reao'- a t1aa1 d••lalOD 
OD \~'de· pela' • . . 

Another illpr«eMd " ·~~te 1e. the ue of • 0011\~ t~ ot clrieat ra\be~J 
th .. ~- u" •I \be ve17 labor._., \rMII UMl trq Uler• Wbio .. " a.-. 11•U. ~ 
......... Th• ,,.. ~~~ Vi..- tba' ... - _... ...• t,l'd,. p~o\ aH (1) -~ lila· 
KU11 (a) a.P"T ~ · (') . &_..tOJ'II Dner, -..tut.ve41;: 'r" h*oo\o' aol ~~h.n., 
aQ4 (~) a I'Ot.u, 4ri• MJ.O~ _. ....taot....C bt ~"tiUe. 'tb• aclYUlta,. o( 'Glint 
either the JtaP.oftll l11a llUl or aprq d.J7inf Oftlt ~ ol ,_... ot_h•l' ~a.cla l• tba\ 
the procluo\ woulA rw\ haw ~· bt arouM afte• <IJ7bw• Apia, betwt w. ma.lce, a . 
tiMl cleoiaioa oa t.h• ttpt of~ 41Ut t• be .-,1_,... a thoJ-OQ.IIl ilrfentaat~ ol al.1 
the•• d:ltteren\ t7Pee ~ H ~. · · 

- . 
So, &8 7011 He, at th• p-.... \iae \he ~JPI· of ~uippted for \h• C008 F.OCeae .. bal 
no\ beea .tullF d.-'•~• l\ th•r.etore ie ill oa-d.•• ,., ~· th• •JW.•• a'fa!l.4bl.e 
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,. 

'' 

-bt o~lilf apao• ~· u..m. aa OU.yq Codinuou PUt•• fol.lowM bJ' 
either l1la •illifta or •prq ~~ aa4 bJ" uu. plate &Jill r... tU'•• ~>"•••• 
toU~ br aa uz-otoa Dne• U¥1 crlndW ..a bacllac ••h1MI7• ·. 

!be maia it ... ol eqaipMnt. Med.C 1a \h• tlrft O&M aN (1) " ....n1oa \Uib, 
app~t..q 1• U...e,- bF 10• ~. (a) ) noaae ,.._,. aPJ)t.01dMtel.J' 10• 
cliaad••. br u• hicbt (3) 4. BC1 reariioa taata, approda.teq a-t cUaMt• ... 9• 
hicbt (~) 1 011••• PU\ew, · (')· l aprq cb71DI. • XU. •:111m. Mtap tollowc& b,-
• Bat•• Yal'fe Baa'P•• rtjr \h• aeoeDl cue, \he ~,..... neeclM la (1) 4 reaotioa 
tanb, approdaat.q ?• diaMt .. bJ 10·• hlallt. (2) J at.once Male••-~ii~· 
10• d.iaaft •• lat hJ.cllt .. (l) ,. · BCII ..... ioa tub• apfrOdatelt 1_,. ~-·· bF 
9t higlt, (4) ) ~ w::r·· aM haM tUt.q pre11U, •~•liP lOt 1-., 
(') l Prodor aDI So _ • A•rotoa Dttv, · &Pi*4a'd8del7 60• lOft«• (6): ll'inclilw 
e<\U ..... tou.-. ..,. a •'•• Valft a...-•. ·X. ..U.ttoa. eatft•1-' apaoe _.., 
be prodcl.. t•• tu •'•nee of raw ...a. f1ala!M4 ate..ta:t.. !be raw -.••rta1a oc>D­
si_. of (1) brlquM\.. oepper .U., (I) .,. a.• .... Ida donp,. ()) 664l s..•· nl-
~ aeU .-....,.. (i.) llqta.W .__.1• aeda et.once (l\ ~- _. ~ ulna the · 
auppliqta tu.ll ~·· Pel'bap• tb• .... _ · • ~ oaa be ·ut111ae4 hen)-,. (') 
soclla ohloride --.._.. ~ tild.eh .. ..-e noraae, wbiola ooulA• ol ,~, coos. 
U. 0001, and BCI, abolllA b• at.o...a 1D aa •...U tne· 1Matloa. Al.H, .Uo• the 
al .. ol ~h•" ·1•- are ._.fM1,·· ftlt1411_. apae• ·--' ba allet••• ·" •tor• a,_ 
proxilla'eq 20t lone ol prodlld.. · · 

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

lM!r'lra.a:,a. " rra••• e bM£ul· 
-~...- lut.U.4 a\ the pr•••• triM 1a V.. prOo••• bu:t)dJa, &\ .,...,_. __ coa­
aill\e ol ata ,,.. ds.-t.•• bf u•: ..... , •• leubS.Jl.t t.u., tov 44·' 41au.t•• 
Don. Cluaitlerl, ..a aiAo•llan..,.. trcltd........ 0.. ol. the prop,ouh nlait\.t br 
o. 6 1. 1• t• ....... t• •f \h• O.r.. Aa••US._.. _,.. .... ot t• Jai•••UaD .. u· equip-
ment, _. inftaU , ... 0001 ,... ••• 1a .·\JUt ..._,~ area. The ,.....tr, ol ~ ana 
ie appro1d.aa'•lr 61•-o- -. 15•-o•, 0. approd.Mt.•Jr ,aoo. ·~ teet •. Vtiaa t" 
41q\d.pm~ult ai\ .. 1a the fUd· oa ....... , l,_ ...W_be· J)Oadbl• t• ~a .. \iatacrtoJ7 
in.talla\ioa 1ft \he 61•-o• bJ 85•-o• arM &Uot\.a.- Howfeyer, 1\ 1ICNlA ~ •••••&17' 
te e~ec\ a .totage tM4, .P"f4rftb~· .ia th• &rM 4irM\lr •o1Rla ot t,h• pa-taellti _Do~ 
OlA••·if·lera. Thia dor_.,. sbecl o~ be ol llcb\ neel tn.•• coann.o\ioa wit'-
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I 
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~ ~~~-~~~~~-- --- ~~-----------------:-------------~--~ 

G. L. ard.a 

" r 

Ootobe• 12; 1?44 

p .... ,. 

o• ....... , ... nfel- •l41Da• aDI&. a~ M ol •atlloleni elM_ - M .UO._ ~- atOftP 
•PM• to• bot• ra•: --~ aDII-flaaiaflM. ,... .• - 4 ~ ·~ oo.W. M ~ 
m\•_ ~Ilia btaildiq· bi' Ch,d\lna llM_ .a ~- plMI \~It • .._. clidu~ ..,.. 

·II· 1\ ..-. c&..U .. '• ftla~i\d• pl.&$• ~~ t..._ tilt.•_. _.,.._ 1illl\-.._.
1 

ol \he .. 
o~••• PUt•• it dill ~ -~ poeeibl.e t• .J.adaU tn. eq.u...- ia \hie l.Mat.ioaJ 
alth..,.. ll .....W ...S...X. out 40W. U.. -~ .,_ •••-•_.. t• di_.U.nc .. ol••·~ .. od "- .,., ~· bet-- ..... ., ,._ 'IV1oQ ......... ' ' ' 

· Va11tf tbe eqaip111-' oU;..t ia •• a.O•III plaoe~_ s.t _ ..W- .t be P"._lA " ..-,­
a •tut ... -r 4Wfllpsa•r•. iuhlla\lM ta_u. 61,_. bJ as•-o- ar•~ liAM \~­
u a tdrlf' ldcll \Ma:Jl•t• (aMG, at' ~- ~nt•) it _, ~· pt~ , •. ~ P-' S. ., 
~-· f1AIMt ...... \he ~·\lCMl .............. ..,. ,.,.., tM .... ~.- ..... 
\be tU\e• ,., ...... oa 'be , ... _. U...t. ~ '"-_-.· cii7W -a ~ tqdp-al~ 
~- be u.taJl .. oa ,,__ tu .. a..,,. 1WA w:•.U af.,.-, .-... ~- te- Alliw • 
rd.l.HM .,.., ,. bt .... ~ tbe 'b\d)dj ........ .w alAe· .uo, .• Uai\eC' ...... 
• ,... _t .. •• -··~· .· . 

. . 

Ia ., •plld,te, , ....... •• \Jail -"'* ttW t.be iaetallatioa ol • ooca .,.. ••• , iA 
Mt • v•J7 ,... ••• tile ,__,.. AM \bat, al\Macla 1~ 1e ,..~~- te 1ndaU a 
1000 t•• .-• .,..,. wd.'. !a tJll.a &H&, t.h•H ....U " Dt plue t• .. U · 1' 1a n•• 
.. ot4M \. !adaU a ....... _, \ld.M 1001 t.a .aM... ... .. 11 it ~ ~··· OD 
that ..... , .... ,.*tal ........ bt ..... ,._ .. o ...... ~ tbl• ...... \lw 0~'. 
1apO aM••al7 t-. \M ._......,... teil 11Al' w..lAl W _. tbat OOil•U.~blAJ. r-.­
......... •I ....... -.alA "--" 11 i* _,::. ••• ... u .. ,. 1aJ'aU uao.u.tt llni' 
ta. tbU ~'-'• Of ....-.... U.U ...,, eaa be ioft•)_i .. wi. \M 14. t.a ldat \M\ 
11· " t. .., ........ ..., , •. iaonu4l Pn4M'S.•• ...... 7 'be equ*psatldi· •al• '*' .. 
MYM '• a an leoct'- al.._ wl" \.h• &MDlaal· .. s,.aa _. .. ...., 'b• .... \he _. ,....,t .. Hcl~•• 1uo1t • ,._.._.. ht ol ..-.., ..,_.1•• -' ._ '• 

. be aYoU.M u •• .u PM•1b1•· A~Uat- u 1\ u ••••..,. t• .,..... • •oo.- n ... 
1a \hh ..,... w aoea·•r•\.• aU til• eq~tr•••- t.h• _,..,. •• S.Olve4 ...U be ~-­
dclera'b~. 

tenaalt'ka. •I fro!••• ., lttit Jd.aUI 

u 1\ la cleoid .. to ind&U· th• COOl I*'"••• 1a t,u l.alm·;Li~Mlta -..- l•MhiDc plan\, 
uple •pa•• couU be prni4~ to• t.he Pf'OO•••. bT ~ \• of. the "-' t cllaMt~• 
Hal leaohlna t.anU ta-M •1tbe• tb• ...... or tbt •Ot3• _. of tb• ~a..,..- . %a 
ei\he• •••• tbi• ..U Bl•• a wo~ arM. of app~telr 60·• ~ bt la'' lone, 
o• equlnl.el'l\ to 7500 •qQ&r• teet,. la th• ~ ·ol thU uea tbe be" po•alble l..&P,u\ 

'ti· 
\~-- ·. 
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CJ. L. Oft~. Oot.obe,. u, 1944 

,r r Pace4 

to• thle. eq,ui,..._ ou " obkiMct.. I'•~ t.~ nonll •act of tiM wtldiq wo.W -
be a brit•• ~1- lhala '\Ia•--~·- t• it, wowlAI M _,.. 1.olat ... &1M& tta•· llo,._ 
wotaW- nol be bo\h•HIIl bF the en.- \ratt~, wld.ell l 11D6i1-.tua4 at- '1M'· l• ••f"' 
he&'7'• u· 1\ ......... ... u .. ,._ tnd.U ...... lOOt toa pu ,_.._ uai' aU ~hat. 
woul.• bt nM••...., ~ be ~ pau_ ,.._ t.w- UJae_. '4• ~-.- tub- alllt 1ndall 
the .-... ....,. acW.\icmil ~· fhl• ~-.u b,- clone wi .... d.1atvbiac o• 
- tb4l1Ditlal ~- illd&Udif*, ~ t•• •hl• ,...... thi• .,... ia 
t• • \1\e _.,. loaleal aa4. llw ,. .. appe.U., of t~ t• ....... ..,._~. 

A &eM loea\ioa r .. '~ D4tMHal7 raw ... ,.~ -'•raae•- witla the ... .,.loa- ot th -
toCtiua o.hl.oriAl•, wcnaW b4t 111 th• ana ~nlr .. _. e1 ·ta •• ~ t.u aA4 · · 

_ oeeup1 .. _a• pre""' ~>F_ "lldi•· tailb• -II lt .. aot ~.._., t-.1~3' o. a H. · 
-t• r-..e. "beM tau., the ~ bed· 'hinf ...U bf to ~ a · l.eaa-4• 
• the .... •14• of. the bQfldt., r., th4t zt•••fU7. rt.• •'•rial nonp. u u 
.. ,. po1nbl• •• ·~up a ponD.a ol"t~ .....n• ~ioa plant tw "...,_·it 
1IOalAt be aa icleal.loo.•~ t• noraat oi-Do\la ~~- CO.CI &DC· Ml.,._.- '1'bU 'lrdlcl• 
inc ia- trM tra allllllllia ,_.. .-. til_..,_.,_ w.U .Ut• t• 1oai -,.~ e\o•c­
ot ooea. u.. \hie ~ hat railroM tafUl't ... wtd.oll ~ hUt taeil1ta\e 
·the ebip~~td of· \h• ~. 

xa aclti\lM __ ,. the .. , .. .,. ... 1• baa-- .......... a po••lJ,Ul\_,.--·that~- . : 
_..... .-1\tq pliD\ _. tu ~ J.ind.O t'O.Ib- •.a b4t 11\lUs ... !bla wil'*i"' 
11_ 4irt.cl .. Sat•_ foQ Ho\1.U-· ..... _ · *P_ ~41lf 60-f ~ b7· UCJ• l..,f arMl ~Oia 
o.e o1 \bt• .,... • ..W w ..Stab~- tw a 1001.- , .. _... ~ ,.._..,., ot ~· 
•<&d ... ~ 11 nA t)lat about t,_ .... •llltl.eat .,... lutall&U• 1IOlllA 
~ 11a ana a;~el# 60• _..,. bt l»·' JMw. Ullll .. S.l a. • •·· Jtu ., oth• 
tooat.ial ••allable tbe- COOl -pi'o .. e• o..W bt iad.U•• 1a t.h• 11 \be apaoe aYail.-
abl• wcnalA appl'O:da\e tbeee cl'l ... s.o.. · 
htOH we eu make a tiMl OOIIplete lapd ., ''- eqd.pa-' to• thia _,,.eel,- aft& ~ 
t.tore it la •••iaU7. \e -.u· • tiMl <leeJJ.ioa u· t• t,l\e area SA wbioll tb•· •qulr- ·; 
ua*- -1e t.e M SA.t.U .. , S,t. 1dU ~ ••••iUI t,-. u t• dA•~ th41 •-.t ._,__ ! 
ot· tUt•• &n4l dqS.Jif ~ t• " ~"· 'fJhft tb11 1• donal aDII \hit_ 1 ... \lc>lt - I 
deeluc "~*'• aa .. nra,e, ct~aUet enillll'• of tat cod 1MoX•4Ml ill \h• oonatn.o- .. i 
\ioa el a 1001 toa unlt eua 1MI cb'a• 11P• · 

- l'' .. 
--------- ---··· 
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CALUMET AND. HECLA. CONS.OLIDATED· c·oPPER. COMPANY 

CALUMET, MICHIGAN 

ft\S-o~ 
~i(UO 
fO\o\e,;r t..\-

Mr. •• 3. Har8haw• Preaiden\ 
!he Har•ha• Ch..S.ca1 ~ 
194' k-' 97\b ftree\ 
Ci«elarul 61 .. Obio 

n ... ~~r. Harabawt· 

.Jull' 16, 1945 

fh• Boarcl ot Dtnctore ot the Caluaet .and· HeU. Gcneol1dat-tl4 ~ eoilpaft7 baa . 
aut.horis .. u to. necotiate an ape-.t wJ.tJ;t you Comp_, leadfdl." t.he joill\ 
proctuotica and. sal .. 14 ooppu ch.toal• nbdan\4.~ 11011.1 \he lin• ,.. haw 
d1•ou•a.t1 web acn-t. to be aub~jn\l.T r~\1t1ecl. bt ·\be loaM o~ ~netor• 
ot Cal'*' and HeclA be~ore beodd,na ett•ct1••• !be~~ o1 au Join\~ 
rmgaa.d; ot' oov••· ... be worlcect ad. and ... bop• thO~· llq be clOne 
promp\lJ'• . 

W• underatancl \bat. a n .. oOzipora\ica wU1 bt tometl witb a au\bor1se4 oapl\al 
ot abou\ t3001000• !hla n• oorporatlall. wlU 1_.. fJtaa Cal.- aQcl Heel.&. aoll 
~pace u 1a neo•••~ to• produot4aat · . Jqulp..t, wU1 be prod.ded · b7 ~11aae,: 
.tther ira. Calua• · ~ tJ'OII Hanha•• Capi~ w1U be tumi.ehed bt aal••: of •took 
to CalUM\ mel \o ~•h&•• ei\he• to' oaab or to' *l'd.Puri't et.o.1 eo t.bat •oil 
Coaapanr allra¥• o•• 50 ·per cen\ ot· t.b.f. dock• 'he -.owt\ ol oapi~al ne4tded oeamo,. 
'N d.e\el'Jdned •• pr••ent1 l:M\ cea bt ;adJuted ti'Oil -u.m. \o ~ to m.ee\ the eo.- · 
PaDJ'' •· r~NR-'•• . 
• ,,...!· . . -

A\ pre••\ \here ue tw product• wbla wUl be proctuo .. ,. ~ anct CUpri• lfJdrat•• 
0\ber prodl.ln• 11&7 't. &dde4 later b7 -'~ acr·--"· ancl i\ 1• un4•rnoo4 \ha, . 
..-. w1U both at.t.ap\ to de¥'elop · ••h ~t.toul p~_.••· We now ba-.e *- pl'cM••• · 
tor_ zaalidJlc Cupi'OUa Oxlcte, wbl.ob look• aa ~ i\ al&b\ bt r..,q....., ~o.a.,. 

I\. 1• •4.-noocl \ha\ 0\U' pn••' 'rabecl: oxide ia no\ to be ~·-tit t~ poOl.~ Al_H • 
.. can p.i'och&ce Cuprl• 0Xl.4f clt.no\ ila ~ leao~ planl, and .. are now p~ 
to do eo, .ancl .u1. \here.t~ .. ret~ t.bl• prodtlc- to• ~•eln••· a\ lea•t.tol' the 
P~••••• alt.hoqb ••·ld.U be alacl·~ malte • Al••· &rr8Dp~Le~i\ lll~b 1011 U 10\a wl•h. . -. . . -. i . . . 

Bo\b Cuprit ~·t• •4 Cup:rou~ oXI.dt (lt we caa -*• 1\) w1U ~ Wltti 0\l#. 
prea.ent 1ee,ch eol~tiorit . wltlab ia \.ht. bad.• to~t. our pza.ae\ m.tXM o*'d••· . PJ'OdUc;\1oa: 
of tb••• .atel'iall ru:t dlaplac• W. <>Wb produc\ ··w aoa. uteu\t\ e$.t.her· ~ ~ 
101M of oUi' capaoi\7'• OJt 'tft tald.:n.tr· leiae' ol: ~ JU.rkd~; .. 'the prlo• that. .. cbara­
to~t t,h• tolut.ioa, del1Y•tlcl \o th41 n ... pl.-t, ebould \her.tor. ihol.ud• oar normal 
proti\ .. our Ole operation. XII 9,h., word•• ttt. price. w1U be 'det4JrlliJ?. .. br. 
deduotina. trc. the marte\ price ot· .u.ct oxlcte (13.6 c•t• per pou~~4l· ot ~\ainecl 
copper a\ pnsen\) the nom&l cod ot op•ra\iont rio\ pertorsaeclt· IU.ob a.-, · d1.tula.. 
tion• paok&gin•• e\c.j f.llCl bJ' &d.d11ia. \h• O()n ol aol.u\ioa 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, lneludifta applicable OYerheacl tte.• 

Your C<ap~ wU1 aell the p:rod.ucte .ot \be plan-, and wU1 reoeiT• a c~•ai• 
ot J pe.- o•' ot .\he aalea prlo•• ·ID thi• oonneoticn• ail lana u " are eelli"• 
td x..t oxide ancl poa8lb~ Cuprle ·OXide w feel tb&\ 1' WouU be adftll~•- to 
be able \o .-. Hi•• of \b8 other product• alao• We ha•• 1\0 int•Ucxa ol 
creatJ.nc a_.Mle• tone or ot \J71A• \o INk• •at .. , bll\ teel tba\ .-.. ol.our o• 
cudoaen ld.sh' prefu tow,. ti'OI& ue, •• lean a\ ftra\. Haraha• ~4 ·noei•• 
ita replar O..S.adce ca 887 nob Ml .. , and w would ad nCift•• ! 

Will 7ou pl••• ..a Kr. Peft7 to ·~ ua a oop7 ol ~ acr•-' wit.b t.he ftauttu 
Ch..to.l eo.paq. '\e be uaed u a ltu\t.nl poin tor a oon\,ac\ betwe• •• 

A\ aa .ar]¥ da'• Motl'Mtl' OOftfercoe 1hould be arna ... , .t.o wda ou' the detail• ol 
the UTaD,_., • t.ha\ " mq prooMfl ... rapl~ •• polalbl••. I -aee\ tha' · 
tb1•·. \inle 1CN oaae to Cal.UM\• · 

Slneuelr' 7oun1 
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rr\.S-oca 
&x sq, 
~cldu- 9 
A. -H. Wohlrab, _General. :Uanage_r 

a r 

Dear Sira . 

August 27, 1945. 

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 

tchboard, aa shown by the monthly cost sheet, but 

ating condition the increment cost o'L arJ7 add.i-

oped by' this plant will be in the neighborhood ot 

.7- 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-

former los sea, I woul.d suggest that we establish a rate ot 1.00. per 

Kw-H. 

CI3/G 

Yours trul.l',. 

s/ Carl L. Fichtel 

Electrical Superintendent 
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a r 

August 27 • 1945. 

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

· Dear Sirs: steam and Water for Chemica1 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 

ing plant experience where the condensate is ~~ .... 
th Calumet heat­
d charges are 

proportioned to radiation and other factors. 

Por example, th• Hecla machine s , 

square toot ground area. · 

0 
building o 1ar height, 

ch ia 43.6 pounds per used 934,000 lbs. ot steam in Janua ~ 

Allowing space tor the propo e t, 104' x 81', or 8420 sq. ft. 
and 43.6· lba. per sq. tt., steaa c a e to· this portion of the build-
irig wou1d be 338,000 lba., worth about ; er thousand pounds at Tamarack, 
or $169 tor one winter m.\,¥& ..... ~-

Using seasonal t c 
~ and 25%, and 3 mont 
$1,000. 

ths at 100%, 2 months each at 75%, 
annual charge would amount to about 

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

contribute to the heatin«, poasibl7 enough to point . 

Water Suppq 
Three sources or water are avail.able, Lake Superior, mi11 suppl7 troa 

Torch Lake, and tire S)"st.em.~ also traa Torch Lake. 

Lake Superior water coeta around. Sf per thousand gallons without 
overhead on labor~ depreciation, etc. 

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

Fair rates to cover the full cost would be lOf per thousand gallons 
tor Lake Superior, 1f fQr mill suppl7, and 41 tor tire system. 
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. ¥! . ~- , ... 
.. . 

'' 

llr. E. R. Lovell, President 
'!lr• A. H. Wohlrab, General. Manager -2- August 27. ·1945 •. 

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

Water from the mill suppl.y or the fire system may be used for coo:L­
ing, according to the pressure needed tor circUlation through the coi:Ls. 

Meters in the water auppl.7 lines wou1d appe 

e/ 
dent 

ffl:J./G 
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TAMARACK 

R£GRt iuJ1'1 NG. PtANT 

• 

,, .. 
Pl'tR CEL 8 

_ -IO@ 24:0.=240'-o"---~~ 
.$~fr•l'? 

MitT'~ At"'""r 

) ~==~====~====~====~==~~~==~~~----~~~----~ 
~ 

12. 
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I I I . ~ . 41 liAf'l tl (Ill )f,fJ !t 

i ' I r f l 
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I f 'I 111 i' ~.,f. tl IJf f IJ 
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.· •i.J},Jj ~'ff!f ~~~ 'f,Jt'tiif~'ii 
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-.,.. ............ -~:- .,1 .... .,,..,-iiJil ........... 

...._ w.thia.,itr .. •nntrlllhaiJnr•llltJ• .... ••·•••~'*·tltl 'IW 
•' ....... 

._., ..,....., . ..,..~ ,._, .... ._.- ,_..._ .-,.n .wiulr.-. ~w-. 

.......... .,, •• ] tid .. 

•• ........................................... a. .... ,.,. ' 

,. • ..._. ..,...,. ja ....... wtu. a alit_, .U .r 1M :MIJI'k .. tt•:bnl .. .w 

....,. ... -······ ............... .u..t ...................... ,. ... ........................................ ,...., ......... .. 
UatWt..., ... ,......... t'- ...... ..., ....U.U......, ..U. ··tw. te-. 

~- •f ....................................................... ., ... ,...._ ...... 
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ftDMI.Mf ............... ., .... · '·h· ·. t#:: ntf .... 

...... ·lUll .,., ... ~1''"" .... ttl .... lblilf ... ,....._...... "·· . ......... "' ........................ , .. ,.................. •, .............. ......,,,..,.,~ .. --., ''- ............. 

........, .... .,:ouu·rrn-••••-•• ,, .•• _. ... ...._....,._s-·•· ...... .,.,_..., ... ..._ .. _. •• ..._-..,,_.uu•••*••''.· 
" , .............................. "11 •• ,,,..., .................. . 

fttl-ftl't 'r 

__, ftla .....tl. •...ti:Mt OJ tQ'bi ....... ·Ott t -.. llaitl 11i11111 .. liiJ · 

••••It ..... b •. ....., .,illln•dt it tk lltM4 ..... -......w .... 
fllllia ...... IUIIIIWut•....... '-...,.w.. ..... , ••..••• _ •. , ................ t., .... . .... ., .................. , .......... .,., .. , ...... , ..... ., •.. 
M1iillaDM..,t. Mil .................... ftJtlat.aiMitM_.. 

"'- et MtiM'l Ia \lilt ._.,,,... •• .,.triU · rt·• ''" na .w ·. t .,... • 

.... ··~ ........... .,.. • ........ ••tlfi ··••• ... ......_., .... . 

....... _., ................ ,.,., •• ...,.,m ........... , ... ..... 

........ w&UIIw .......... ~--·· ., ....... , ... .. -- .... ., ... , ........ ., .. ,,.. ...... , ..• 
.,, tliltflifl\1a, ............. ., ........... ., ... - ., -

.U..· (ftA) ,.U ltr ... 'fit_.,...._ ..... ._.._ . ....._ ._ n·n:ll* w·lllillla 

......................... t ........ M.III ••• 
1. ae ._ u ._n wtrJIUftN-. S8l w.ta ... lr'lt11 ja;_U. .,..... .... 

Jl'd:•'• J••••• ~~ ............. JlJ,il41-•»' 'IJ ........ ·r I 

•"* UIJ!f fWtM ....._.''**til' 'SIIIHt .. 141.._.. ~st1 t• ..._ ..... ,.,....... . 
•• G'a-..lll-,. 

-.1AwlllltfWt1aw•-.M••.....__.,.....,.,,..-. .,.~. ,, . ._.,.. 
_ .. ,. .... ~ ,...., ,.._..,.. .... u.·•••• •-. • •I tHai 11.,... 
·--..w. ..... ,.,.. .... til ............. . 
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LAKE CHEMICAL 

Fiscal C-0-C-S COP'PER HYDRATE . T-B.-C-S 
Year 1945 Produced Shipped Produced Shipped Pro·duced Shipped 

Jan. 4,525 3,. OZ5 
Feb. 3, 480 2, 709 
March 4,105 . 4,-Z11 
April z~ 1,85 4,000 
May zoo 
June Zl,OOO 14,4.46 

Totals 35,Z95 Z8,. 591 
Fiscal 
y ·ear 1946 

July 36,049 
Aug. 9 7, 576 100, .576 -: 

Sept. 98,841 96,841 75,377 40,5Z7 
Oct. 1Z6, 100 101,100 6,991 34,. 331 
Nov. 137,ZOZ 149,002. 37,.971 771 
Dec. 143,430 98,660 39,339 57,789 

·Jan. 134,840 196,760 5.9, 951 60,301 
Feb. 1Z9, 150 150,700 71,.660 5l,Z60 
March i49,890 103,090 51,190 51,040 
April 140, 365 153,965 101,700 103, 500 
May 140,320 163, ozo 30,900 
June 131, 7Z3 111,719 

Totals 1, 465, 486 1,.425, 433 475,079 399' 519 

Fiscal 
Year 1947 

July 13'7, 795 161, 149 
Aug. 114, 465 50,615 
Sept. zoo,. 801 1, 001 1, OZ2 
Oct. 209,869 102, 719 43,009 5, 797 
Nov. 47, 367 101, 167 12. 
D.ec. 175,427 100,.327 1, 095 5 
Jan. 152, 401 Z05,001 12,002. 

.Feb. . 136, 564 167,764 Z5 
March 113, 457 30Z, 757 . 1 10 
Ap·ril 15·9, ZZ.9 140,879 19,400 9,911 
May 146, 781 211,331 59,819 48,219 
JWl.e 150,901 106, 851 59,584 81,235 

Totals I, 745, 057 1, 651, 561 138,803 196,531 5, 797 15 
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LAKE. CHEMICAL 

Fiscal C-0-C-S COPPER HY.DRATE 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 
D·ec. 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 ' 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 

Dec. 198,000 50,000 40,026 

Jan. 146,000 200,000 

Feb. 159,000 200,000 48, 126 50,000 

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

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

May 183, 25{~ 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 

Fisc~l 

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, 7 50 94, 500 

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

Feb. 242,200 25.0, 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 251,900 140,000 2,350 2,000 

June 60,880 140,200 54,750 17' 500 

Totala 1, 723, 530 1,962,600 596, 160 630,185 448,220 460,000 
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LAKE CHEMICAL 

Fiscal C-0-C-S COPPER HYDRATE T-B-C-5 
Year 1951 Produced ShiE;eed Produced Shie,eed Produced Shie,eed 

July 220,020 150,000 23,450 
Aug. 62,900 120, 000 17, 6 50 5, 650 
Sept. 173,050 114,000 32, 850 1, 000 750 
Oct. 141, 650 116,000 47,705 80,550 
Nov. 114, 550 100,000 43,705 40,000 
Dec. 230,000 200,000 132, 2"9 5 120,000 
Jan. 254,000 250,000 113,495 120, 000 
Feb. 210,000 200,000 88,400 80,000 
March 184,000 140,000 104, 700 105,000 
April 264,000 320,000 101,000 115, 000 62,000 44, 300 
May 22,000 56,400 23,000 35, 450 2,000 
June 72, 100 40,000 

Totals 1,876,170 1, 710, 000 792, 650 723, 550 116, 100 76,150 

F i scal 
Year 1952 

July 100, 300 149,250 34,500 
Aug. 36, 150 40, 750 3,250 

Sept. 6, 000 20,000 2,600 
Oct. 
Nov. 72,000 200,000 
Dec. 240,000 200,000 23, 250 23,000 
Jan. 204,000 100,000 28, 700 26,500 
Feb. 200,000 250,000 7, 450 3,000 6, 100 

March 192,000 340,000 63,450 39,800 3,000 

April 248,000 20,000 125, 050 11 3, 000 
May 65,550 150,000 56, 300 3,000 

June 50,000 40,000 30, 000 

Totals 1,221,550 1, 310, 000 446, 650 455, 300 82, 450 

Fiscal 
Year 1953 

J uly 50,000 10, 050 50,000 40,000 2,250 

Aug. 60,000 78,000 54,200 63, 1 so 4,500 

Sept . 134,450 29,800 2, 100 
Oct. 266,000 240,00~ 56, 300 88,000 
Nov. 111, 150 150,000 43,360 5,010 
Dec . 14, 850 50~000 1,050 
Jan. 205,000 250,000 43, 500 
Feb. 186,500 200,000 6,050 
March 288,500 290,000 55,950 43, 800 
April 259,000 250,000 50 
May 205,000 100,000 29,000 39,800 25, 500 
June 166,350 50,000 19,600 27,000 20,000 

Totals 1, 836, 800 1,690,000 322,060 36 0, 560 103, 150 52,250 
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LAKE CHEMICAL 

Fiscal C-0-C-S COPPER HYDRATE T-B-C-S 
Year 1954 Produced Shipped Produced Shipped Produced Shipped 

July 40,000 13, 800 12,000 4,500 
Aug. 49, 100 50,950 1,750 
Sept. 10, 350 16 ,000 850 
Oct. 155,650 250,000 14,000 2 , 100 
Nov. 182,000 100,000 20,200 44,700 
Dec. 252,000 100,000 46 , 900 45,950 
J an. 200,000 350,000 2,450 2 , 750 
F eb. 214,000 50,000 16,600 15, 800 
March 135, 800 140,000 67,350 56, 300 

·April 310,000 17,950 32,600 
May 
June 

Totals 1,139,450 1,340, 000 244,900 279, 1 50 7,100 

F iscal 
Year 1955 

July 
Aug . 3 ,100 

Sept. 38,900 50,000 53,800 53, 1 50 

O ct. 187,950 134,000 49,400 47,000 

Nov. 169,350 220,000 17,850 2,300 

D ec. 218 ,000 100,000 12,000 12,500 

Jan. 150,000 150, 000 3,000 2,000 

Feb. 66, 000 100,000 22, 2 50 12,100 1,000 

.March 124,000 1 50,000 12,000 25,500 500 

April 188,650 50,000 21,900 19,000 
May 40,000 2,100 1, 000 

June 950 1,050 

Totals 1,142,850 994,000 189,200 177,600 8,650 

Fiscal 
Year 1956 

July 60,000 4,5QO 1, 500 

Aug . 5,000 11, 600 1,000 

S ept. 17' 350 42,750 8,650 150 

O ct. 144,000 2 50,000 24,400 52,400 

Nov. 174,000 1 50,000 22, 000 4,000 

Dec . 222,000 1 3,100 1 3, 150 

Jan. 220,000 1 50,000 9, 000 27' 500 
F eb. 160,000 150,000 29, 4 50 21,850 

March 110, 000 50,000 35,900 20,150 700 

April 22,930 137,380 5, 350 30, 15 0 

('(' ...... 1 .~ /60 uou , 

~ {u ~ 
l,o .. ].~S:J 
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.~-~·Jo~ ·_c-l~gs - Cupri·o lf7drate, Copp•~ ~xi4e D!71D8l Seconda17 Copper 
,,, --~ Labor and materials to froYlcle J\lel . o 1 Storace Tank 1D 

,, 011 BouM •• 'f-.raolc MplatSaw •lat, to laoluct•· . 
· iDle' plplq tr• · 1. a. awl,,. ••• ot 011 Bou• , oot • 1, 1 '"8 

aa4 41aobarae tlJtll \0 ... , .. 11 ot ~lotatloa 
Se•tlo& ot '-• L.a r. 11 .... PlJU. ... , ot we• •11 to ~ obar&~ 

. Job Bumbera tor Ouprio Bzclrate • 0008 Plants · \o ·otlaer Job 
No•~ 

Job· r.o-1e.gg - OtJ.prio H74rate. • ooos Pluta 

tabor ana materiala to remoTe oono•ete walla under both 
•lotatiOD Maohine•, re.OYe.all portlOD8 er two thickener 
tank bo•toma whioh pro~•o,.aboYe oonorete floor, proTide 
doorway in south wal~, make ainor. ropaira, eto to prepare 
Leaohlna. • ~lotatlon Bu1141na tor Ouprlo BJdrate • coos. 
Plan••· 
.J'o'b 0-lDit to be Ohal.-8•4 to cal ... , • Beola .•. 

Jo' LC•l&OO•A - Ouprio S74rate •. OOCS Plaata 
.... All .Bnaineerlna. DeTeloplna; Dratt1D8, ·Lesal • Corporate 

Bxpenaea. 

Jo- LC•leoo-B - Oupzie Hydrate • coca Plaate 
Labo:i aD4 .zaterlala tor lr&.iq, exteDUq roa4 to plaa~~ 
lfl •t•llil'!f71tl .. BLJ sal ;lEafs tm, pr.parilla ato~ase 

•paoe, eto out•lcte ot fallaraoi L. •i ,_. Bl4c·. 

lob LO•l&00-0 • 0Up1'10 B74rate • OOCS Plaata ~ 
\ Labo~ e4 ·material• to pl'oY14e hea•tac. lishtins, eleotrio : ~ 

aacl wate~ ••nlo••• •t•· la '1'8Ja:raok I..• P. Blda. 

,., LO-leoo-• • ._., • .,_.._ a ... ; ._ .. 
·J.ah• .... aat•S•la " .. 1 .. •• lutali .... , .... cdllae, wt•• .. ,.. ,.. .... Y'ha 11n.-.. .... .., ... ~Jvt••· ., •. 

-- -

,. t.a-11o0-• - a.._s.. arc~nte • ooca Plaa\e . . ··i . _ 
Lalwa,- ul •'•lala to Jlo•t•e •• lutal11 .. Staraa• 
llaaall ... SlllPJba au .... ,. ~ ~ '·. 

· lo't ~1eoo.-e -• OW,.M ~Ptate • fMlJIIi .... ._ . s.A•• ed ••••Sale -. ta•wloate aa& .,.., 0~1111 )tlool' 
o-.lete, Saeltali .. all etMl aae ........ woitl ••••• 'op or . ~ .... ~ .. ,, ... et •• ....... . 

toft LC•liOO-G - ClQ~1• ~4zr•:te ~ eocfa ~laata_ · . 
. La'bef· aDt •te~lal• to ohdll tM Gall•Jif Yloo• altoft the 
»'-.. •• ertloe a ta\o~ato., Seotlea ot·the SUb•ltat~a 1a~o 
aa~ .AM1•1oa •• -sw .,be Olt.eaieal ta1Mtnte17. 

lo' LC•liOO-'·-- C.prl• .. ~ttratt a .,_ •1•• 
- tllall t'oole a -..s..--a . ._ 

zo• 14•1100-J • O.PI'l• .,.,.,, • eeGII ,uate 
· utt .... etts.•• a.u,..•• 
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'· 

Job LC-1600-l - Cap~to Hydrate • OOCS Plaata 
Labor an&~ m.atez-lau to \Wilt Cononte Baap w1 th side walls 
., 400JI'We, 1a Sou\• -u ., BeD' a. pStOY14e Boadwa~ trcma 
doorRJ to •JU. 'raoll 8oal•t ancl pz-oY14e flU at apur.. traok 
•o•l• t~ loatlaa tel.~ oue _ t.roa truoka. 

:o~ UJ•leoo-x - ~pte .,._ .. 11 aeo8 •lM'• 
Latto• _.. aatedale 'o , ... s. .. • b8'a11 l.aboft\017 Scl•lpaen' 

. . 
,/ 
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Job Numbers t:or · Cupr1o Hldra te Plant 

Job L0-1601-A - Ouprlo Btdrate Plaat 

. Oot. 1. 19f.D 

Labor aDd mater1~1a to enaineer, deTelop and detail 
Ouprio Hydrate Plan,. 

Job LO•l&Ol-B - Ouprio Hydrate Plan' 
Labor an4 materi.ala tor turn1ns No.7 Leaoh1q T&llk 1n1io 
a Solution Prepara•ioa Un1,, proYtdins aa additional 
Oxidizer, oonnect1na No.6 Storage· Tank, an4 auxiliariee. 
Eatbaate4 ooat t s,eoo.oo 

Job LC~l601•0 • pupr1o H7drate Plaa• . 
Labor aacl material• to prepare Oil Storas• 'rule 1a Tamaraolc 
Resr1n41na·Plaat 011 House, tor cauatto SQda Storace, by 
ad41nc steaa hea\ina oo1la and aeoee•ary p1p1aa. 
Batiaa.e4 oea\ t 8 1 000.00 

Job .Lt-1801-D - Cuprio H7drate Pl .. ~ 
· · Labor an4 materials 'for Filter•, Aaitators, Proport1on1na, 

Pwnp•, Support•• eto• tor H7drate Preo1p1tat1on • 1'1lterinc 
Seotlon •. 

. . 

J'o~ tc•180l-• -. Oupr1o H7~ate Plau' ·. 
Labor and m.ater~al• to· proTide, 1u't;all ancl oonneo• rurnaoe. 
Pu1Ter1zer, 07olone, Sto~•s• Bin. eto, with thel~ foundation•• 

·aupporta, p1p1Da, oonYe7ors, etc. ~-~~ 
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oot. 1, 194.8 

lob Numbers to~ coos Plan• 

Job LO-l602~A ~ CQOS Plant 
tabor an4 materials to engineer, deYelop and detail 
COOS Plan't. 

lob LO•l&02•B - coas Plant .· 
Labor and mater.iala. to prov1Ae, install and oonneot 

-Reaction & Storage Ta .. llD,. with their toundations, aupporte, 
pipiq, blo:-era, pumps, e'tJo. 

Job LO•l&02-0 -. 0008 .Plant'-
Labo~ aDd materiala· to provide, install and oonneo' . . 
J'ilt•·r, Dr,-e:r_, P,ulverize:r, eto with thei~ toundat1on8. .- ; 
supports, pipl~a. oonve7ore, blowers, pump•, eta. C~ ~~ & ... ..v 

Job LC•leoa•D - coos Pl·aat· . 
Labor and· ma. teria. la tor v,,.. ~leer, Sta'ir•, Plat:tol'JU, r.'.lL .. L ~ 
Rempe, Buildiq Obangeli, eto. f.M-. ~1 41:~+~~ ~c. , 

: .... 

Job LO•l608-B - COOS P~- ' 
Labor and naterial• to proTide and erect: 

Sulphuio Ao~l4 St~ac• 'rank with :roundatlon•, p1pin& 1 ete. 
sulphur~o Ac14 Meaaurins Tan!(· with " . , " , " ·• 
Pi~ina be,wJ.en ex1••1na Amaon1a Tank near north wall ot 

bu114.1Da • coca Plan~. 
stor•s• • ·D1atr1out1oa tac111t1e• ~or sal,. 

Jolt' LO-l.eoa-:r - coos Pl&D• . 
Labor an4 mate~iale to oonatruot 6 steel Reaotioa Tank8, 
lr&:.ae4 w-~o•~t. y .. ~-, ... ,~:; ... , e.a pez- dr&• 10'148 an4 Drattina 
Dep•. Requ1a1tiona. 

1'*.10 .. 1,aa-o • csoca •wa• . 
IMe• •• .,.;tale t• at•a& a.c.J.&.Oo•e.- , ••. I Jh. , 
1108 Ye· 4u..tt•·· to .,.._ ... • .... •lte • Xu taU S1Jael.• Jtaa 
• I. WW.· ,_.. DWJ•r• (JIUellaw leeal 1 lae.l.C .. oo•t os- l'eaonl 

. . ...... ,. ; ........ --~· ~ . 

. . . ' . 
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