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THI COPPER CONTIH' 0' CERTAII OREGON KINE WATERS 

~y . 2 
11ll1am I. Cald.ell and Donald Sumner 

'hi water tbat runl from or II pumped from most oopper mines oontalnl loml diliolved 
oopper malnly as oopper lulfatl. Tbe amount of oopplr In water from a glvln mine II deplndant 
on m&n7 faotorl, loml oC whlcb are: masnltude ot tbe ore body, nature ot tbe 01'1 body 
minerals, ~.eiunt ot movlns ,round ~atll'anel the oxldhlns quaUty .f suoh srou~d watlr, the 
p .... llty of the 0 .. 1 body, and th.1 volullie .f undersround workings expos1n, thl ore anel 
trlokUng watlr to oxygen. AnalYlh for oopper contlnt of Or,8,on mini waters Ibould Sivi 
10m. clul to'tbl'l Cacto"l rl,ardln, ·Orls.n oopp.r mln.ral dlp.llts. PUrthlrmore, p .. oflt 
Is mad. by maD¥ o,pplr mlnlns o.mpanl.1 by runnln, o'pplr o.ntalnln, mine watlr .Vlr lorap 
lr.n lucb al .ld dltlnnlel oans after th8 obemloal Iquatlon~ 

CuS~ • re ~ ,.S04 • Cu 

Thl powdery oopplr dlpollt m~ b ... ash.d t .. om tbl Iron and II lolel al a blah oopp.r 
oonolntratl sludSI to Imlltlrl. 

Sampl.1 of run out alne water .. er. oollected from on. mine In northl .. n Calltornla and 
froa tbre. mlnil ot southlrn Oregon. Thl Blue LedSI mine II 40 millS soutb.lst of Uldtord 
aoroll tll·e Itate 11nl In CaUtornla. The Sllvlr Peak and Umpqua Conlolldatld mln.s (n.ar 
Riddle, Oroson,) a .. 1 40 .U88 louth of Rei' .. burS. The Champion mlne II In thl Bohemia ainlns 
dlltriot '5 millS last of Cottase Grove. The volume of watlr runnlns from tbl mlnll was 
Ivaluatld by spoutins the watlr Into an 0Pln top tive-sallon oil oan and averaslns thl numblr 
ot slconds rlquired to Cl11 It. 

In a laboratory at Oreson Statl ColleSI, standard·CuS04-contalnlns lolutionl were made 
up. Rougb runs on tbe Cu·· oontent ot the mine .aterl .er. obtained by addlns HHijOH and 
0010rlmetrloa1l7 evaluaUns tbe blue 00101' ot a_onlahd Cu Ion (cu. (NH,)4··)' Blue 00101'­
ation was o~talned on17 from the Blue Lldse and Silvlr Peak mine samples. 

Kore accurate 0010rlmetrl0 ana17ses .. ere made ulins lodlum dlethyldithl0 oarbamatl, 
-[ (C2H5)2N -, CS - U a ]. A brownllh yellow color la atta''1:n.d al thla chelllcal Is addeel 
to very dilute solutionl ot oopper. 

Tbe solutions prlparld tor tbl ana1711s of lmall amounts ot copplr In thl minI water 
were al tollowl: A standard Ou~· solution .. al prlparld by ell1101vlns "., ms. of Illected 
blue or71tals ot CuS~ • 5H20 In a liter of dl1tl11eel water, .bioh glvel a solution con­
taining 0.01 mg. ot Cu·· per milliliter. 'he wbite loellumdlethyldlthl0 oarbamatl wal dil­
lolved In dlltilled water in amount one gram per liter. 'hi __ onium hydroxide uSld wal 
conoentrated solution diluted one to tlvI. 

-----------------------------------------------1 
A.soelatl Prote'lor, Dept. of Chemlcal and Metallurgical Enginelrlng, Oregon State Oollege. 

ZStudlnt, Dept. ot Chlmloal and Mltallursloal Ingineerlns, Oregon Statl CollISI,' Corvallis, 
Oregon. . 
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'or the blue am.oniat.d oopp.r ion oolori •• trio •• ti.ation, N.I.l.r tub •• ot 100 .1. 
oapaoity were u •• d and oolor matohiDI don. in a •••• l.rl •• t.r. No ooloratlon r •• ult.d a. 
NH40H wal add.d to the U.pqua Conlolidated or Champion .in. wat.r' I .. plea. COD.ld.rabl. 
oolor dev.lop.d on addition ot 1840B to the hllh.r oopp.r oontent Blu. Ledle and Sllv.r 
'.ak mine water.. Suoh wat.rl w.r •• v.n dllut.d 20 .1. to 100 al. In N •• Il.r tub •• In 
matohlnl the blue oolor to a •• rl.1 ot .tandard oopp.r oontalnlnl aolutlonl ranllns 112 
oono.ntratlon tro. 1.1 to 2.0 -s. per lit.r. a •• ult. on .atlmatlon ot oopper oont.nt ot 
the min. wat.r. by blue amaonlat.d oopp .• r 1012 oolOrl •• try are 11"en In table 1. 

fable 1 .. 

aate ot n •• trom 
Souro. .t ... pl. lal'mln. 

Sllv'r '.ak alD. , 
Blue L.dg. It 5 

Umpqua C.nlol •• 112' 2.25 

Chaaplon 11112. 100 

aln. 
Cu++ prelent 

000, gm/l 

0.065 glll/l 

Done deteot.d 

none deteot.d 

N •• sler tub'l w.r. allo ua.d In the aodlum dl.thyldlthl0 oarbamat. 0010rll1.trl0 oopp.r 
d.termlnatlon.. The Ne.ll.rll1eter wa. tound v.ry u •• tul in oolor matohlng. A •• a.oniu. 
hydroxide 1. added to .ollle ot the IIIlne water .alllpl •• , a vl.ibi. preolpltate ot Iron hydroxld. 
wa. '''12, r .. ul tlnl t~ soluble ..iron .al tl in the .112. water. 1'-tl traUon ot the Iron hy­
droxld. with po.albl.·o,thtr oooluded lIIetal hydroxld •• wa. resortea to prior to oolorll11otrlo 
analy.l. on the Cu(NH'>4++ oontalnlng tlltrate. 

In a 'peoltlo oolorlmetrlo rUD 50 ml. ot aln. wat.r had added to It 5 1111. ot about 
8 peroent ammonlulII hydroxld.. Filtration tollow.d. to the approximately 50 1111. tlltrat. 
contalnlnl oopp.r 10121 wa.·add.d 5 al. ot the pr.par.d .odlull dl.thyldlthl0 oarbamat •• olu­
tlon and diluted to volume ot 100 1111. In a N ••• l.r tub.. Co.parll0n wal mad. with .tandard 
oopp.r oontalnlnl .olutlon. ranllnl trom 0.005 III,. to 0.02 III. ot copp.r per llt.r_ tb • 
• tandard oopper .olution. belna llkewi •• treated .ith a .. onlull hydroxide and .odiu. di.thyl­
dlthl0 oarbamat. In N.aallr tub ea. R.ault. on the o.tlaatlon ot the oopp.r oont.Dt ot tho 
11112. wat.ra b7 aoouratl aodlua dlet~ldlthl0 oarbamat. 70110. ooloratlon 1. ,1vln 112 tablo 2. 

Souroe of .allple 

S11vlr ,.,k .1121 

Blue Lldgl " 
Ulllpqua Con.ol. IIIlnl 

Champion min. 

Table 2. 

Rate ot tlow trolll .inl 
laValn. , 

5 

2.25 

100 

Cu++ pr ... nt 

0.18 gm/l 

0.16 am/l 

0.006 p/l 

0.005 glll/l 

H.r.wlth 1. an e.tlmatl ot how muoh oopper tlo •• to wa.te per year. 

Sllvlr Peak min.: 1 liter = 0.18 gill Cu·· 
0.18 x '~77 .0.6786,.. Cu··/pl. 
0.6786 x , ::2.0358 Sill. CU·~/Ilin. 
2.0'58 x 60x 24 = 2,,1 ga./day. 

2,,1 x 365 ~ 453.6 x 12.5~ = $2,4.74 per year, 

Blu. L.d, •• 1ne; $435.81 

Ulllpqua Con.ol. lIIine: $ 6.7' 

Ch"plon .112.: 

1" 
! 
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The aine water •• ere .ampled in July ot 1,45. Cheok 'allple •• ere prooured troa all 
but the Blue Ledge aine in April ot 1,46. 'l'he rerun. on oopper content oheoked quite 
olo.ely .ith run. ot the year betore. Sinoe there wa •• till .oae .no. in April 1,46 above 
the Champion aine,' the total .ater tlow wa. up, but total oopper oontent about the .alle. 

A .ample ot the mine water trom the Bonanza Meroury lIine near Sutherlin, Oregon, wal 
taken in the Spring ot 1,46. No oopper oould be oolorimetrioally di.oerned in the water. 
Furthermore, addition of hydrogen .ultide .ho.ed no traoe ot di ••• lved meroury in the 
water. 

Sinoe the author. have .olution. made up tor colorimetrioally determining oopper in 
mine water, they would .eloome reoeipt of quart .amples of mine water tro. other Oregon 
mine.. Samplel Ihould be aooompanied by information on rate ot mine water tlow and looa­
tion of the lIine. 

Reference'l 1. Standard Method. for the Examination of Water and Se.age, Am. Public 
Health AIIOC., 8th ed., 1'36. 

2. Colorimetric Determination ot Traoel ot _etal., E. B. Sandell, 
Int,r..ol,noIPublilhing.Co., N.Y. 

3. Colorimetric AnalYli., p. D. Snell, -D. Van No.trand Co • 

•••••••••••• * ••••••••••••••••• 

MINING INS'l'I'l'UTE 

The 20th Annual Mining In.titute of the College ot Mine., Univer.ity ot Walhinston, 
will be held in Uine. Laboratory on the campu. in Seattle on Thursday, January 16. fhe 
morning and afternoon .eslion. will oon.i.t of addre •• e. and motion pioture. on ourrent 
attair. in the mineral indu.try, al.o demon.tratlon. of nsw pieoe. of equip.ent. In the 
evening the In.titute will hold a Joint dinner at the Faoulty Club with the North 'aoitio 
Seotion ot the Amerioan Institute of Mining and Metall~rgical Engineer., to be tollowed 
by an evening program prepared by the .ection • 

•••••••••••••••••••••••••••••• 

PROSPECTOR'S COURSE 

Aooording to Dean Uilnor Robert. ot the College ot Mine., Unlver.ity ot .a.hington, 
the Pro'pector'. Cour.e authorized by the last .e.sion 0' the legi.laturl .ill bl,in a 
new .e •• ion on. Monday, Ja~uary 6, which will continue until uaroh 20. fhe.e oour.e. are 
open to men pa.t high .ohool age at very 10. cc.t. The instruction inc~ude. ,eolo81, 
chemi.try, practice with pro'peoting, mining, and milling equipment, handlin, ot ore. 
and minerals in great variety, showingl ot motion picture. and vie •• ot current operation •• 
Pield trip. are made on weekend •• 

••••••••••••••••• * •••••••• ** •• 

GEOCHEMICAL PROSPECTING 

In recent year. ocn.iderable re.earoh wcrk hal been done to inve.tigate the po •• i­
bility ot pro.peoting tor mineral depo.it. by analyzing .oil., 80il ga.e8, plant., and 
ground water in places where the geology i. thought to be favorable tor buried depo.it •• 
Speotrographio, .pectroohemloal, and microchemioal method. ot ana1111. have been u.erul 
in thi. type ot reBearoh. feohnique. have been trled cut in attempt. to looate petroleua 
along the.e'line., and 80me 8uoce •• hal been clalmed. 
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The U.S. Oeol08ical Survay has announoed that a geochemical unit has been set up to 
c~rry on such investigations, and that aeveral field problems are under investigation at 
th"epresent tille. The announcement states that "One of the test areas solected for trying 
out methods of gecchemical prospecting is in western New York, southwest of Clarendon, 
Orleans county. A number of peat bogs in this area, when drained for muck farming, de­
veloped a toxioity to plants. This toxicity was proved by analyses made by E. F. Staker 
of Cornell University to be due to high concentrations of zinC. Results of this work and 
a desoription of the area are givon in Vol. 6 of the Prooeedings or the Soil Scienoe 
Sooiety of Amerioa, pp. 207-214, 1,41. 

"A proliminary reoonnaissance of the area has been undertakon by the Geological Survey, 
!.nd sumpla. of so11, water, and plants have been colleoted in an efrort to determine the 
origin and mode of ocourrenoe of the zino. The area is underlain entirely by a thickness 
or Lockport dolomite which hae been known for year. to contain small amounts of sphalerite 
along its extensive outorop. Certain· toxic areas near the margin or the muck have proved 
to be direotly assooiated with portions of the underlying Lockport do~omite which contain 
conspiouous crystals of sphalerite. Because of poor oxposures, it is not pcssiblo tc 
determine direotly the quantitative abundance of zinc in the und.rlying dclollite, but it 
is hoped that an indir.ot interpretation of the distribution of the zinc oan be made froll 
the geoohemioal data. The leaching and transportation of the zinc by ground water evi­
dently acoounts for the oonoentration found in the peat. It 

****************************** 

EOCENE AGE ASSIGNED SHALES AT TOLEDO, OREGON 

The Toledo formation has been assigned to the lower Ollgocene by most students of 
Oregon Tertiary stratigraphy, but in many oases they have expressed the opinlon that at 
least a portion or it may eventually turn out to be of Eocene age. 

Miorofossil studies now in progress SUbstantiate this opinion. Shales from the Toledo 
formation ekposed in a hillside out behlnd Minnle's Sunset Cafe near the center of the 
south li.e or SEt seo. 7, T. 11 s., R. 10 W., in Toledo, Linooln County, Oregon, contain 
an exoellent foraminiferal faunule which oorr.sponds very closely with Beok's Cowlitz 
fauna from seo. 28, T. 11 H., R. 2 W., Lewls County, Washington, (Jour. Paleontology, 
vol. 17, no. 6, pp. 584=614, Nov. 1,4~), and with an upper Eocene assemblage from Helmlok 
Hill, sec. l~, T. , S., R. 5 W., Polk County, Oregon. It appears, therefore, that the 
Toledo shales from this hillside exposure are upper Eooene in age. 

****************************** 

NEI MINING SCHOOL 
Stanford UniverSity 

Acoording to the San Franoisoo £!!! dated November 2~, Dr. Donald B. Tresidder, 
president of Stanford University, has announced the establishment of a new sohool of 
mining soienoes at Stanford. 

Dr. Tresidder stated that the new school, whloh Is a oombination of the department 
of geolo~ and the department of mining, will open January 1, wi~h an enrollment whlch has 
been estimated to be 100 students. 

The dean of the Rew sohool will be Professor A. Irving Levorsen, now head of the 
goology department. 

****************************** 
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