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Explanatory Note 

This mimeographed Special Scientific Report has been published in 
limited quantity for the official use of Federal offices and cooperat
ing aaencies. It presents the results of an investieation of specific 
problems and is intended as a guide for administrative and legislative 
action. The data may be incorporated in a co~plete publication to be 
printed and released at a future date. 
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Il~TJ.iOJ.JUCTION 

In the course of a general investir,a tion of raine wastes affecting fish 
and other aqua tic life in the streams of i·res tern United States , effluents 
leavini; the Gilt I;df;e I.;ining properties in the Jlack Hills near De.'.ldwood, 
s. Dak., were collected durinr, April 1940. Field studies of these efflu
ents and of the streams receiving thera rrere made at the time and subse
quently laborato!"'IJ assays and analyses have been completed on samples re
turned to the Columbia (r.~o.) Laboratories of the 1ureau of Fisheries. 

Data fron this parti cular case of ~ine \;a~ te pollution are presented 
here in advance of the general report on r'line effluents at the request of 
officials of the State of South Dakota. The pollution of :3ear 3utte Creek 
is a recent development as the \'tastes fro 1 the Gilt Edge holdings had been 
turned into Bear l~tte preek only a little over 2 ~onths before the present 
studies were made. However, the polluted uaters had entered ] oulder Canyon 
belovr Deadwood early in April, 1940, and were i.1ovin~ dovm this canyon at 
the time of these investir ations. 

The Gilt Edge :.:ill is located at the head of a gulch which drains into 
Bear Butte Creek near Galena, S. Dak. Fro11 Galena, Bear Butte Creek follows 
a meandering course to the northeast enterinr.; Boulder Canyon about 6 miles 
eu.st of Deadwood. Thence Bear Butte Creek continues dorm this canyon leav
ing the hills near Sturgis and after pussinT through plains country for 
about 12 miles enters the Belle Fourche River ne~r Volunteer, S. Dak. 

Above Galena, that is, upstream from the junction with the gulch re
ceiving the \':astes from the Gilt .Sdge properties, the vraters of Bear Butte 
Creek are clear, sparkling and cold, and possess the general characteristics 
Of a typical IilO'l,l!ltain meadow or mountain park trout stream fed by Springs, 
snow, and mountain run-off waters. 

'1:/ Submitted I Iay 29, 1940. 



Below Burchett Sprinas in Boulder Canyon, east of Deadwood, Bear 
Butte Creek is dry for a considerable portion of the year but a well
defined strea.r.i bed extends from Boulder Canyon to the Belle Fourche River. 
This lower portion of Bear Butte Creek carries the waters of heavy rains 
and other sudden run-offs from Boulder Canyon together with any waters 
that come down Bear Jutte Creek from the hills, east into the Belle Fourche 
River. 

?::tE I tINE •. '.A.'..: TES 

The effluent from the Gilt Edge !Jill at the time of this investir;a
tion was a grayish fluid carrying a large quantity of rock powder to
gether with spent chemicals from the oil floatation process used in the 
separation of gold. This waste was flumed from the mill into the gulch, 
down which flowed a small stream draining huge piles of 11sands 11 , that is, 
crushed rock vmstes left by previous cyanide-process operations. The 
run-off Y:ater from these old cyanide dumps was yellowish brown in color 
and heavily loaded uith very fine rock powders. ~:aters pumped from the 
mine constituted a third source of possible pollution in this complex. 

The mixture of these three waters, namely, the effluent from the oil 
floatation mill, the run-off fron the old cyanide dumps, and the waters 
pumped from the mine, produced a yellowish-.i:;ray stream of opaque fluid 
which flowed rapidly down the steep gulch and joined Bear 3utte Creek near 
Galena, S. Dak. 

The hazards to fish and other aquatic organisms from oil-floatation 
vtastes can be classified as those resultin p; from the rock powder carried 
in the effluent, and those due to the toxic action of various chemicals 
from the floatation operations. The oil-~loatation effluent from the Gilt 
Edge rtill as collected directly from the r.iouth of the flune emptying into 
the gulch stream (No. 2101 in table 1) carried 295,260 p.p.m. (parts per 
million) suspended solids by vrei~ht, a~d 750 p.p . m. of dissolved solids. 
The suspended solids in this effluent together i;;ith the water vrhich they 
occluded constituted 56 percent of the mixture by volume after 1 hour 
s edimen ta ti on. . 

Further analyses of these suspended solids shoued that the maximal 
particle size in this floatation Yiaste was approximately 1,500 micra and 
that during the first JO minutes of sedimentation the coarse particles 
which constituted 13 percent of the effluent settled out rapidly (Alpha 
layer) and that in a second layer (Beta layer) comprising 43 percent of 
the effluent by vollU!le, all of the finer particles dovm to the size of 20 
micra were deposited during 1 hour of sedimentation. The supernatant 
fluid of this effluent after 1 hour sedimentation therefore constituted 
only 44 percent by volume,. had a residual turbidity of 105 United States 
·Public Heal th uni ts and carried only 90 p.p .rn. by weight of rock powder 
having a maximal particle size of less than 20 micra. 
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Table 1. Sumr.arized data from various samples collected 
durinr, a study of the pollution of 3ear Butte 

Creek, South il:l.kota 

Locality No. J:./ 
Item 

2104: 2101 2102 210J :21o6 !2102_ 

Solids, p. 'I. n. bir v;eight 
I I I 1 I Suspended 

All. ••••.....••••••••••.•••.• Trace '295, 260 '<38, 780 
1
lJ,8J6' ~,JOO' 2, 590 

After 1 hr. sedimentation.... 1 90' 160' 848 1 440' 660 
Dissolved ....................... u~o I 750' 660' J20 1 420 1 240 
Total. . • . • . • .. • . .. . • • • • • .. • • • • • • 140 '296, 010 '89, 440'14, 156' 14, 800 '2, 8JO 

1 I 1 I I 

Suspended solids by percentage volwne 
After JO min. sedimentation 

Alp ha. la.J"e r . . . • • . . . . . . .•.•••• lJ.00 1 
4.75

1 0.70' o.o5' 0.06 
Be 'ta. layer . .................. 1 hB.00 1 J2.25 1 J.5o' 2Lh5 1 2.24 
Total . ....................... ,. 61.00 t 37. 00' 4.20

1 21..50 I 2.JO 
After l hr. sedimentation ' ' ' ' 

Alpha layer . ................. lJ.00 ' 4. 75' 0.70' 0.05' o.o6 
Beta layer . .................. 

' 
4J.OO 29.25

1 
4.05

1 
19.95

1 
2.94 

Total •••••••••••••••••••••.•• Trace 56.oo I J4,00 I 4.75' 20.00 1 
J.00 

I I I I 

Suspended solids, maximum particle 
size (llicra) 

All . ..................... , ....... 10 1,500 I 1,500' · 100' 20 1
' 20 

After l hr. sedimentation ••••••• 10 20 20' . c' 5• 5 
Residual turbidity after 1 hr. sedi-

1 - :.> 1 I 

mentation (U.S.P.H. uni ts) ••••••••• 1-- 105 I J05 1 2, 420 1 
5,000

1
1,250 

Hydro~en-ion concentration (pH) .••••• 7. 98 I 7.29 7,45' 7.60 1 
7.h7

1 
7.50 

Specific conductance (mho x 10 - 6 at I I I 

250 c. ) .......... · .................. 204 1,782 680' J07' 4J5
1 

JJ9 
I I I 

J:./ 2104 = 
2101"' 
21G2 = 

Bear Butte CreeY. , JOO yds. above junction with Gilt Edge Gulch streClr. 
~u.'!le effluent fron fiotation process, Gilt Edge i.iill. 

210J = 
2106 x 

2105 = 

: :ixture of run-off frora old sand dtmps and flume effluent fro:J flot~ 
tion process, Gilt Edge Uill. 
Bear Butte Creek, 100 yds. belon junction with Gilt Edge Gulch strean 
Bear Butte Creek at Burchett Sprine in Boulder Canyon, 6 ni. E. of 
Deadv;ood. · 
lear Butte Creek, 500 yds. beloYT Burchette Spring, E. of Deadwood. 
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These determinations on the rock powder in.this effluent show that the 
waste carried approximately 37 ,000 p.p.r.1. by Yteight of coarse rock particles 
(maximal particle size 1,500 micra) which would settle out quickiy in the 
more quiet portions of tqe stream; approximately 258,000 p.p.n. of fine 
Dock povder nost of v;hich would L1ove or shift readily in a current of 2 
miles or mor.e per hour; and only 90 p.p.m. of very fine silt which would 
tend to coat fish eggs and the more delicate structures such as gills, 
spiracles and fins both of miscellaneous small aquatic animals and young 
fish, even if the Alpha and Beta ~ers were removed. 

The chief stream hazard, therefore, of the. rock powder leaving the 
floatation plant of the Gilt Edge Mill is the blanketing action of these 
rock particles which cover the stream bottom an~ submerge objects with a 
shifting layer of fine sand and coarse silt and smother all forms of bottom 
life. This bottom blanket of rock particles will continue to flow dovm
stream as long as the incoming supply is r.1aintained. 

The watery portion of the effluent from the .floatation operations of 
the Gilt Edge !till had ·a pH of 7.29 (as determiz1edyrith the Beckman Glass 
Electrode), a specific ·conductance of 1,782 mho x 10-6 at 25°c., (deter
nined by standard conductance cell and micro hur~~~r) and carried 750 p.p.m. 
of dissolved solids by neir;ht. These ·values, whi.ch, i.ndic.ate a sliehtly 
alkaline rrater carryin ~ only 0.075 percent dissolved solids .. (largely. ioni
zable salts) are within limits· r_·eadi ly' tol erated b'J r.10st fish and other 
aquatic animals if the dissolved substances have no marked specific toxic
ity. Several of the chemicals used in oil floatation of various ores how
ever are highly toxic in very small quantities to fish. Since both. the com-. . , 
binations of these substances and the alterations of ~he compounds them-
selves by various materials in the rock powders, vary ereatly in different 
plants because of the differences in individual mi+l operations, .the toxic
ity of the effluent water must be deter~ined for each case of floatation 
waste studied. The '1-Tatery portion of the oil floatation effluent as col
lected from the Gilt Edge Hill in April 1940, had ve'IY low toxicity for. 
fish, which toxicity was largely counteracted by subsequent dilution. Thus 
the specific tox~city of the fluid portion of this particular effluent may 
be dismissed as inconsequential if the present composition of that effluent 
and the present dilution ratio are maintained. 

No accumulations of oil vrere noticed in the polluted portion of Bear 
Butte Creek and such accumulations could hardly have been expected in April 
1940, as only small quantities of oil are used in floatation work and the 
present routine of floatation operations had been in progress at th~ Gilt 
Edge Eill only a fen vreeks at the time the samples reported on here were 
taken. However, if evidence fron other oil-floatation operations be con
sidered, increasing accumulations of the finely-divided oil on submerged 
objects over which this effluent flows may be expected if the floatation 
process is continued long enough. Such oil deposits although actually com
posed of very small quantities of oil, have become serious hazards to 
aquatic life of various sorts in other streams, particularly to the snall 
organisms comprising fish food, and to young fish~ 
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As the water pumped fro!'l the mine and the rlll1-off waters fro. " the old 
cyanide nsandsll var~ in quantity, the r.dxture of the combined wastes from 
t hese tuo sources tor.ether w~th the floatation effluents from the mill vras 
studied. Samples were collected just. below the floatation waste flume after 
these three wastes vrere thoroughly mixed by their own currents in the gulch 
stream (see No. 2102, table 1). 

The combined Wa&Jtes from the Gilt Edge 1.iininr, properties, as just de
scribed, carried 89,440 p.p.m. by weight of suspended solids and 660 p.p.m. 
of diss olved solids. After 1 hour, 160 p.p.m. of solids were still sus
pended producing a residual turbidity of 305 u.s.P.H. units in the super
natant water. The total rock poVlder in this sample constituted 34 percent 
by volume of the effluent. The formation of the Alpha and Beta layers 
during sedimentation showed the same general stratification as that of the 
effluent from the floatation process and the range of particle size was the 
same for the mixed vraste as for the floatation VTaste alone. HoVlever, the 
Beta layer of silt was much less stable in this mixture than in the waste 
froo the floatation plant. 

These findings demonstrate a dilution of the floatation waste by the 
waters from the mine and from the old cyanide dumps. The most significant 
characteristic of the mixed waste as conpared vrith the floatation effluent 
is the greater residual turbidity of the nixed waste. Although the mixed 
waste carries fe1·•er parts per r.iillion of suspended solids (88, 780 as com
pared with 295,260 in the floatation effluent) it has about three times 
as ereat a residual turbidity after sed~~cntation. This Greater turbidity 
was produced by almost "b'rice the actual load of particles suspended after 
1 hour of sedimentation, namely, 160 p.p.rn. as compared with 90 p.p.m. in 
the floatation effluent alone. 

This increase in residual turbidity is produced by the fine rock 
pcmder carried in from the old cyanide dumps by rlll1-off water. The piles 
of disintegrating mine "sands" contribute yellowish-brown waters carrying 
rock powders which, because a large percentage of the suspended particles 
are 5 micra·02tless in size, spread in density currents or clouds when 
added to clear water • . Owing to the small particle size, rock powders from 
the old cyanide "sands" settle out very slovrly and the layers of finer 
particles are very unstable, .being readily moveq by currents of less than 
1 mile per hour. The physical characteristics qf these particular fine 
rock powders from the cyanide dumps together with the small size of the 
suspended particles are such that the wet silts comprising the finer por
tions of the cyanide dump run-off adhere readily to submerged objects in
cluding fish eggs, and the gills and fins of smiill aquatic animals, and 
thus produce disastrous effects on the aquatic fauna. The seriousness of 
the hazard of fine silts to aquatic life has been demonstrated in various 
parts of the United States, and one example fro:ci a nearby stream Trill suf
fice. Similar silts from old cyanide wastes at'the head of Annie Creek 
which drains into Spearfish Creek near Cheyeme Crossing are knovm to have 
produced catastrophes among the yolll1g fish and developing fish eggs at 
hatcheries located on this strea1'l, several times during recent years. 
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The introduction of large amoW1ts of very fine silt (particle size 
less than 10 micra) having high adhesive properti~s constitutes the chief 
pollution ha~ard from the combined wastes of the Gilt Edge .tining Proper
ties and from the cyanide l1sands 11 on those holdings. 

The watery portiorl of the combined wastes helovr the gilt Edge ifrill 
had a pH of 7.45, a specific conductance of 680 mho x 10- at 25oc. and 
was non-toxic to fish life at the time these samples were taken. Hm:ever, 
the tcxici ty of the water/ portion of these cor.ibined ·wastes will v~.r'J from 

. time to ti1:ie, dependent in part on the conposj,tion of .the mine 11aters in
corporated in this ntlxturel . Eine wat.er.s may be little ·more than seepcl~e 
fro1a the ·surface and the.re.fore carry l:i,ttle tqxic material. . These s<;U?te 
mine waters,. if allowed to accumulate in the workings or to leach soluble 
minerals, raay become very acid and hi~hly toxic~ Observations elseHhere 
have shown that waters pW!lped from ~ines ~re subject to much variation in 
composition and should be ~hecked frequently, if aq~atic life in the. stream 
rece;ivin~ such ,·raters is to be protected. iU.thour,h the combination of 
wastes as studied in April 1940, at a time when there r1as r1uch meltinn snow 
on the surrounding hills and much surfac·e water .moving into the soil, showed 
no specific toxicity or acid hazards from the mine naters themselves, they 
should be reexarnined in mid-sunnaer before they can be pronounced as not 
dangerous to aquatic life, 

Attention has been directed repeatedly to old cyanide dumps as a pos
sible source of poisonous material \ihich z,1i~ht d.amar,e aquatic life. Al
though cyanides are extremely poisonous to most fish and other aquatic 
organisms, cyanides in general are subject to rather rapid chemical break
down v1hen in s elution and exposed to air. The waters from the cyanide 
11sands 11 on the Gilt Edge properties as tested in April 1940, shovfed no 
cyanide, that is, gave no response to tests sensitive to 1 part cyanide in 
101 000,000. However, the snow run-off was in progress at that time and the 
dilution and aeration of the leachings from the cyanide dumps were probably 
max:imal. Consequently before the run-off waters from these piles of "sands" 
can be dismissed definitely as a possible source of toxic pollution, mid
SUmr.ter samples must be studied for residual cyanides. 

POLLUTIOil OF Bi::AR i3UTTE CREEK 

The mixtures of wTastes f;rom the Gilt r:;dBe Mining properties flow down 
a steep gulch, and thus arrive at the ,iunction of this gu+ch with Bear lutte 
Creek near Galena, essentially the same as described from the samples be
low the i.till (No. 2102, table 1). The water of Bear Jutte Creek a short 
distance above· the junction with the stream fro1.1 the Gilt Edee gulch was 
cold, clear, and spnrklin5. After 24-hours sedimentation only traces of 
sus!?ended solids (No. 2104, table 1) rrere found consisting for the raost 
part of fragments o:f organic detritus fro1.1 aquatic vegetation. The materials 
were of the character found in any rapidly moving stream which passes 
through mountain meadow land, together with some l'JU.rticles of sand and 
clay which are also to be expected in the waters of rapidly moving streams 
of this sort. The total volume of suspended material in Bear Butte Creek 
above the point of introduction of the wastes from the Gilt Edge : lining 
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properties was so small as to be ner;ligible and is therefore listed in 
table 1 as "trace11 • The hydroi:;en-ion concentration of this water gave a 
pH value of 7.98, that is, tge water was feebly alkaline, and the specific 
conductance of 204 mho x 10- at 25°c., together with 140 p.p.m. of dis
solved solids, indicate the usual load of dissolved carbonates and soil 
salts expected in such waters. Other analyses not listed in table 1 showed 
these dissolved salts to be largely carbonates. 

Collectively, the analyses of the waters of Bear Butte Creek above the 
area of mine pollution indicate a very satisfactory -:;rater complex for fish 
and the usual supporting fauna of aquatic 'larvae and bottom forms. Up
stream fror.i the .iunction with the Qilt Edge Gulch strear.1 the waters had a 
high content of di,ssolved oxygen and a desirable quantity ·of dissolved car
bonates. 

In the course of 100 yards below the jllllction with the gulch carryinr; 
the wastes fror.i the Gilt Edge I.lill, streau conditions in Bear 3utte Creek 
changed abruptly. The water vtas opaque and of a yellowish-gray color; the 
suspended solids (No. 2103, table 1) rose fro11 a trace to 13,836 p.p.r:i. by 
weight and the dissolved solids from 140 to 320 p.p .m. At the same time 
the residual turbidity after 1 hour sedimentation increased from less than 
1 U.S.P.H. ~it to 2,420 U.S.P.H. units, due to a residual load of 838 
p.p.r:i. by weight of silt particles still suspended. This residual silt 
load was composed of fine silt, the maximal particle size being 5 rricra, 
and many of the particles were much s11aller. The bottom fauna had been 
completely eliminated by a covering of shifting sand and coarse silt on 
the stream bed and all of the submerged objects together with the creek 
margins were heavily coated Y{i th deposits of very fine silt. The entire 
stream had been rendered unfit for fish, particularly trout, and the sup
porting ori:;anisms w~ich constitute fish food. These conditions obtained 
all the way dovm Bear Butte Creek, approximately 6 miles by stream, to the 
junction of this creek v;ith Boulder Canyon about 6 miles east of Deachrood. 

A review of samples collected at !3urchett Spring in Boulder Canyon 
about 6 miles east of Deadwood, will suffice to show the movements of these 
mine vrastes doYmstrearn in Bear Butte Creek as noted during the April 1940, 
survey. At this point (No. 2106, table 1) the waters of Bear Butte Creek 
receive some ground water in a small series of spring pools. The rate of 
flow of Bear Butte Creek is materially -reduced in these pools although the 
waters are agitated to some extent by the inflow from the sprines. Even 
with the dilution afforded by the sprines the slowine of :3ear Butte Creek 
at this point had facilitated the accumulation of fine silt (particle size 
less · than 5 micra) so that the suspended solids were found to be 14,380 
p. p .m. by ueic;ht in the r.ioving vmter at this location. The marl~ed increase 
in the number of fine particles in the silt suspension is shovm by the 
residual turbidity of this water, which equalled 5,000 U.S.P.H. units after 
1 hour sedimentation, and '\ms produced by a load of 440 p.p .m. by vreir;ht 
of residual suspended solids. 
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The rapid 1oss of the larger particles of rock powder from the moving 
vrater after the Gilt E<l~e l!ining wastes entered Bear 3utte Creek near 
Galena is seen in the reduction of maximal particle size of the suspended 
matter in the 1·;ater at localities 2103 and 2106. At No. 2103 the raximal 
particle size of the suspended material in the polluted stream had dropped 
to 700 micra and at Burchett Spring (i:~o. 2106) the maximal particle size in 
the noving water was only 20 micra. The reduction in the volume of the 
Alpha layer in the sedimentation tests of samples from these two localities 
also shows this same loss of large particles from the moving water in the 
upper levels of the stream. The Alpha layer after 1 hour of s.edimentation 
comprised only 0.7 percent by volume of the sample ,at No. 2103 and only 
0.05 percent at Burchett Spring, No. 2106. 

Althoueh the coarser I:laterial was being rapidly. lost from the moving 
waters of Bear 3utte Creek as these figures show, the deposits of fine 
sands and coarse silts on the.bottom were being moved dovmstream steadily 
by current action. An extensive deposit of th~se heavier particles had 
already reached ·1oulder Canyon in April 1940. 

Samples taken below 3urchett Snring in Boulder Canyon (No. 2105, 
table 1) from the stream near the east end of water flow at that time, car
ried 2,590 p.p.m. by weieht of suspended solids in the !:iovine uater of the 
top layer. This water had a residual turbidity after 1 hour of sedimenta
tion of 1,250 U.S.P.H. units, due to 660 p. p .m. by wei f;ht of silt particles 
still in suspension. ·'fhese values, when compared \;ith t tiose obtained at 
Burchett Spring (l':o. 2106), de:.1onstrate the 11settlin~ basin" effect of the 
pools in the Burchett Sprint~ area. As soon as thes e pools are filled uith 
the bot ton flovr of sands and coarser silts, conditions coi;.parable to those 
at No. 2103 will appear progressively farther dovm Boulder Canyon. If the 
supply o! rock powder from the Gilt Edge r,ulch is maintained these sands 
and silts ul -p:µnately will reach the Belle Fourche River near Volunteer, 
s. Dak. ' 

EF'Fii.CTS OF HINE-\."ASTE PCllUT!Ctl QN Elft\lt BUTTE CHEEK 

Already over 6 niles of a fine mountain. stream have been rendered un
fit for fish and the supporting fish-food organisms. ~.ere the wastes from 
the Gilt Edge properties excluded from Bear Butte Creek at once it would 
require several seasons and the snows of several winters to flush out the 
was tes now deposited in this stream between the ,junction with Gilt F.cige 
Gulch and Boulder Canyon beloVT Deadwood. Several years would elapse before 
the stream could be restored to it~ former usefulness as a recreational 
asset to the State of South "Dakota. However, prompt action now can still 
save this 6-mile stretch· of Bear Butte Creek. 

If the wastes now entering Bear Butte Creek fron the Gilt Edge Hine 
properties are perr.iitted continued access to the streao conditions will 
rapidly become almost irreparable. The accumulation of \"Tastes in Bear 
Butte Creek will becor!le not only more unsi!;htly but even offensive, and 
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more and more of the marginal vc~etation including many fine trees alona 
this stream vrill be !-:illed. 'i'he disfir;urei~cnt of 3oulder Canyon also will 
proceed alonr~ these same lines if the \'iastes from the Gilt .C:dge Holdings 
are allowed e::::i t through i3oulder Canyon. 

IiliCOi f. 1ZN JJA T IOliS 

1. All wastes frori the Gilt Edee J:iining properties should be excluded, as 
soon as possible, fro:a Bear Butte Creek. 

2. The floatation wastes from the Gilt Edge ~!Till should be flumed into a 
suitable settling basin and only the clear overflow waters allowed to 
escape. In the case of the floatation wastes from the Gilt Edge ::!ill, 
as some of the sedimentation studies presented here have shovm, 
settlinr, will remove almost all of the rock powder in 1 hour if this 
waste be unmixed with other nastes. 

3. The run-off fron the c:tanide dUMps, that is the old "sands", should 
be impounded and not !)er .. iitted to enter the gulch stream. Careful ditch
ing and the construction of small earthern-work dams \;ould hold this 
run-off entirely at the base of these uaste piles. Seepage water from 
such an impoundnent probably could be allolled escape. 

4. The vraters pumped fron the mine should be carefully studied and, if 
found hazardous in mid-sumner or any other season, prop~rly impounded. 

5. The most logical solution for the whole problem would be fluming of all 
of the nastes from the Gilt T.:dge ~.lining properties collectively into 
the headwaters of "lhiteuood Creek 'ithich is already a heavily polluted 
and ruined stream carrying loads of mine Ylastes from various other 
mining properties. 
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