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The first settlen1ent in the Coeur d'Alene mining coun­
try, which developed into a gold rush, was in 1883 follow­
ing the discovery of gold by A.]. Pritchard on the North 
Fork of the Coeur d'Alene River. The later development 
of the lead-silver mines, such as the Bunker Hill, Her­
cules, Star, Hecla, Sunshine, Page, Tiger and many other 
n1ines resulted in a large tonnage of rock being ground 
and the tailings therefrom dumped into the South Fork 
of the Coeur d'Alene River. The Bunker Hill, the oldest 
of the n1ines nan1ed, was discovered in 1885, and since 
that tirne the Coeur d'Alene rviining District has devel­
oped to the present proportions. Until within fifteen or 
twenty years ago the jig-table or gravity system of separ­
ating the ore fron1 the \vaste rock \vas employed. Since 
that titne the flotation process has been used, both of 
which will be referred to later in this report. During this 
period of tirne enorn1ous quantities of finely powdered 
rock and ores have been deposited in the channel of Coeur 
cl' Alene River and on lands adjacent to this river in the 
Coeur d' .AJene River valley, fron1 the town of Cataldo to 
the tnouth of the river near I-Iarrison, where it en1pties 
into Coeur d'Alene Lake. 

Actions \vere comn1enced by landowners along the 
river for alleged damages resulting to their lands and live­
stock by reason of these deposits. They contended that 
these rnine wastes were of a highly toxic nature and were 
injurious to vegetation as well as fish and animal life. 
Much reference was made to leaded water, leaded hay and 
leaded soil. As a result of this litigation the mine owners 
procured easements which were to be in payment of dam­
ages for the loss of crops, domestic animals, etc. 

Later a dam was constructed by the Washington Water 
Power Cotnpany at Post Falls in the Spokane River, a 
fe,v tniles do\\rn the river from Coeur cl' Alene. Under an 
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agreement with the state the povver cmnpany was pennit­
ted to leave the gates of the dam closed until such time as 
the level of Coeur d' .Alene Lake had been raised to a speci­
fied stage. This also resulted in certain litigation which 
was settled by the power company, which procured ease­
ments fron1 all whose land was overflowed along this val­
ley as well as other tributaries of the lake. 

However, the pollution problen1 affecting the Coeur 
d' ;-\Jenc River and subsequently Coeur cl' Alene Lake has 
resulted in the creation of this con1n1ission with 
the powers and duties hereinafter set forth. This report 
and the recmnmendations of the cmnmission contained 
therein will be based upon the reports of the various 
agencies hereinafter referred to. 

The Twenty-first Session of the State Legislature 
enacted Chapter 199 Session Laws of 1931, Sections 
68-201 to 68-208, I. C. A., inclusive, creating the Coeur 
d'Alene River and Lake Cmnmission, composed of the 
Chairn1cn of the Boards of County Commissioners of 
Kootenai and Shoshone Counties in this state and the 
Attorney General of the State of Idaho, and provides for 
the organization of said commission, and that said com­
Inission shall n1eet at such times and places as shall be 
clesigna ted by the Chairman. 

Section 4 of Chapter 199 (Section 68-204 I. C. ~A...) 
provides as follows: 

"The duties of said commission shall be to study and 
investigate ways and Ineans of eliminating from the 
Coeur cl' .AJene River and Coeur d'Alene Lake, so far as 
practicable, all industrial wastes which pollute or tend to 
pollute the saine, and to determine and recomn1end meth­
ods of preventing pollution detrin1ental to vegetation and 
don1estic crops; to public health or to the health of ani­
nlals, fish or aquatic life, or detrimental to the use of 
waters for recreational purposes, and in the performance 
of such duties, the con1mission shall have the power to 
investigate the character of all wastes discharged into or 
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deposited on the banks of said waters. A report of the 
findings and recommendations of the commission shall be 
made to the Twenty-second Legislature of the State of 
Idaho for its information." 

The act then gives the cominission power to hold hea~­
ings, reqtiire the attendance of witnesses and take t~stl­
monv whenever it shall be deen1ed necessary, and provides 
for the payment of expenses and sets up an appropria­
tion. 

The first meeting of the commission was held at Wal­
lace, Idaho, on Saturday, May 2, 1931, in the commis­
sioners' room at the Shoshone County Court House, at 
which tin1e Fred ]. Babcock was elected Chairman and 
E. 0. Cathcart, Secretary. 

The Ininutes of the n1eeting held on May 2 are quoted 
below: 

"The first n1eeting of the Coeur d'Alene River and 
Lake Comn1ission ·which was created by Chapter 199 of 
the 1931 session of the Idaho Legislature, was held at 
\Vallace, Idaho, on Saturday, May 2, in the commission­
ers' room of the Shoshone County Court House, the time 
of meeting being one o'clock P. M. 

"Commissioners Fred ]. Babcock, Attorney General, 
James H. Taylor of Shoshone County, and E. 0. Cath­
cart of Kootenai County were present. 

''By common consent of Commissioners Taylor and 
Cathcart, Commissioner Fred ]. Babcock was chosen 
temporary Chairman of the n1eeting. 

"Upon motion made by Cathcart and seconded by Tay­
lor and carried, Commissioner Fred J. Babcock was reg­
ularly elected permanent Chairn1an of the Commission. 

"Upon the request of Con1missioner Taylor and the 
approval of Commissioner Babcock, E. 0. Cathcart acted 
as Secretary of the n1eeting. 
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"It was tnoved by Cathcart, seconded by Taylor and 
regularly carried that the Cmnn1ission immediately re­
quire the services of the State Sanitary Engineer in tak­
ing and analyzing san1ples of the lake and river waters, 
beginning at Coeur d'Alene, Idaho, and sampling at nun1-
erous points in the lake and river up to and including 
waters direct fron1 the mills of the Bunker Hill Sunshine 

' ' Federal and Hecla mines. That this investigation shall 
also include the sampling and analyzing of mud, muck or 
slin1es deposited in and around the said lake and river. 

"This investigation shall be made in accordance with 
the provisions of Section Four of Chapter 199 of the 1931 
Idaho Session Laws. 

"The State Sanitary Engineer may incorporate in his 
report facts determined fron1 any previous investigation 
which he may have made relative to the pollution of the 
Coeur d'Alene Lake and River. 

"It was moved by Taylor and seconded by Cathcart 
that the Con1mission contact the U. S. Biological Survey, 
the Federal Fish and Game Commission, or any Federal 
Agency, requesting the assistance of a Federal Sanitary 
Engineer to work with the State Engineer in the study of 
the Coeur d'Alene Lake and River pollution condition. 

"It is the intention of this Board that the engineer or 
engineers making this investigation do so during this 
tin1e of the 1931 freshet condition of the Coeur d' i\lene 
River and also at the tirne of the spring freshet of 1932. 

"It was moved by Cathcart and seconded by Taylor 
that the Chainnan of this Comn1ission call a public hear­
ing at Harrison, Idaho, some time during the summer of 
1931, at which time interested parties shall be given an 
opportunity to make their testimony before this Commis­
sion, and that additional hearings shall be held in Sho­
shone County when and if it seems advisable. 

''It was agreed that Commissioner Babcock should call 
by phone or otherwise contact the State Sanitary Engi-

-10-

neer, as soon as possible and 'require' his services as here­
in stated. 

"It was agreed that E. 0. Cathcart should continue the 
efforts 'in the natne of the Comtnission attempting to ob­
tain the assistance of a Federal Sanitary Engineer to 
assist the State Engineer in this investigation. 

''It was moved by Cathcart, seconded by Taylor and 
carried, that the meeting adjourn subject to the call of the 
Chairn1an. 

".A .. ttest: E. 0. CATHCART, 
Secretary." 

"FRED J. BABCOCK, 
Chairman. 

.A .. public hearing was subsequently held at Rose Lake 
on the 29th of August, 1931, at which various persons 
appeared and testified regarding conditions along the 
Coeur d'Alene River and Lake. 

Thereafter, certain governmental agencies, both state 
and federal, were requested to make studies of the pollu­
tion of the Coeur d'Alene River and Lake incident to in­
dustrial wastes and make a report and recommendations 
in connection therewith. 

The U. S. Bureau of Mines, the Surgeon General of 
the U. S. Public Health Service, the U. S. Bureau of 
Fisheries, the Bureau of Biological Survey of the U. S. 
Department of Agriculture, and the Department of Pub­
lic Welfare of the State of Idaho conducted examinations 
in accordance therewith and submitted reports, which 
reports are on file in the office of the Attorney General. 
These reports vary in length from a few pages to 136 and 
are too lengthy to include here. 

The U. S. Bureau of Mines, the U. S. Public Health 
Service, and the Departtnent of Public Welfare of the 
State of Idaho correlated their investigations in order to 
avoid duplication. Accordingly, the Department of Pub-
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lie Welfare and the U. S. Public Health Service conduct­
ed the investigation \vith respect to the pollution of Coeur 
d'Alene Lake and the U.S. Bureau of Mines investigated 
the phases dealing with the Coeur d'Alene River avd mills 
with a view to making such recommendations as \vould 
assist the commission in making its report to the legis­
lature. 

Captain E. F. Eaton of Coeur d'Alene was employed 
by the River and Lake Commission to collect samples for 
the use of these three agencies. 'Sampling stations were 
established in Lake Coeur cl' Alene between Harrison and 
the city of Coeur d' 1-\lene. ( Se'e Table No. 1). 

The lead pollution problem is summarized by J. K. 
Hoskins, Sanitary Engineer in Charge of the Stream 
Pollution Investigation Station at Cincinnati, Ohio, on 
pages 1 and 2 of his report, as follows : 

"The Coeur d'Alene River, approximately 40 miles in 
length, flows westwardly through an extremely narrow 
valley bordered on each side by high mountains. It dis­
charges into Coeur d'Alene Lake, a body of water extend­
ing northward about 25 miles to the outlet, which is the 
source of the Spokane River. The lake is from % to 1 
mile wide, and in places 150 feet deep. The Coeur 
d'Alene River is not used as a source of water supply but 
the ~ake furnishes the domestic supply for Harrison (pop­
ulation 493) located near the mouth of the river, and for 
the town of Coeur d'Alene (population 8,297) situated 
near the outlet of the lake. 

"The mountains near the head of the Coeur d'Alene 
River valley contain rich deposits of lead and zinc ore 
including some silver. Numerous extensive mines hav~ 
been operated in this area for about 40 years. The min­
erals, which occur principally in the form of sulphides, 
are recovered fron1 the accompanying rock by the flota­
ti?n pro~ess. The n1ined ore is ground exceedingly fine, 
tntxed wtth water, and sn1all amounts of oil and acid and 
vigorously agitated. The oil and acid form a st'rong 
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lather or froth to which the finely divided particles of 
metal adhere and are floated off. The remaining inert, 
finely ground rock is held in temporary suspension in the 
water which is discharged as a waste to the Coeur d'Alene 
River. It is stated that, when the n1ines are in normal 
operation, fron1 5,000 to 5,500 tons of such pulverized 
rock is handled daily. 

"It is this finely divided material which constitutes the 
streatn pollution problen1 of the Coeur d'Alene area. 
Through long operation of the mines the entire river bed 
has become silted up. At titnes of high river discharge 
this silt is carried to the lake and, when the river over­
flows its banks, is deposited on the fertile meadow lands 
along the lower reaches of the stream. 

"These land owners contend that their farms have been 
ruined by these periodic deposits of mud, that because of 
the lead content of the water and mud their stock cannot 
use the river water or graze on the land, that fish have 
been exterminated in the river and that these same condi­
tions are now occurring in the lake. To offset these claims 
the n1ining interests have purchased easen1ents from most 
of the land owners for the dan1age that may be caused by 
flooding or destruction of property by mine wastes. Such 
settletnents have not been effective, however, in quieting 
the demand for a more comprehensive solution. This de­
tnand is perhaps rnore insistent because two counties of 
the state are involved in the dispute, the upper or ~Sho­
shone County in which the mines are located and the lower 
or Kootenai County v.rithin the boundaries of which the 
n1eadow lands and lake are to be found." 

The pollution problem arises from the dun1ping of what 
is termed "tailings" or "slimes" fron1 the mills into the 
branches of the Coeur d'Alene River, particularly the 
South Fork at Mullan, Getn, and Kellogg. A brief de­
scription of the terms "tailings" or "slimes" may be 
found in the report of the Bureau of Mines, pages 3 to 6, 
inclusive: 
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"The operations invol"ved in the production of the 
metals may be divided into three major processes: ( 1) 
n1ining the ore; ( 2) dressing the ore and concentrating 
the mineral; and ( 3) stnelting and tnetal recovery. The 
ore, or vvhat n1ay be loosely tenned rock, that cotnes fron1 
the tnine tnay be considered to have two intern1ingling 
con1ponents; ( 1) the valuable tnineral which is usually 
the n1etal or n1etals in chemical combination with other 
elements, as with sulphur to constitute sulphides. or it 
may be a free eletnentary metal, and (2) the accmnpany­
ing valueless rock or gangue, which may be non-t11etallif­
erous or non-valuable n1etalliferous. The object of the 
ore dressing and the concentration processes is to separate 
the valuable portion from the non-valuable portion. This 
is accomplished by crushing. grinding, washing, gravity 
separation, and flotation processes. The crushing and 
grinding cause the valuable mineral particles to be freed 
fron1 the non-valuable, and the separation is then carried 
out by mechanical means which take advantage of the dif­
ferences in gravity between the valuable and the non­
valuable portions, and by differences in behavior to flota­
tion reagents. The gravity separations are carried out in 
a water medium. Flotation is the final process. It in­
volves vigorous agitation of the finely ground ore with 
water, air and a small amount of flotation reagents. 
These reagents form a froth to which the mineral adheres 
and by which it is carried upward as the froth rises. The 
mineral-containing froth is taken off the top of the flota­
tion cell, while the non-adherent, non-valuable portion of 
the ore sinks and is taken off with the water from the 
botton1. 

"The entire process of separation out and concentrating 
the valuable mineral is in some mills a progressive series 
of stages, in each of which the ore is crushed and a con­
centrate of the mineral particles released by the crushing 
is recovered. The residue from each stage is subjected to 
a succeeding grinding which releases more of the min.eral 
particles for separation and recovery. Following the final 
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stage of gravity separation, the residue is finelY_ ground 
( 65 to 90 per cent through 200 n1esh) and subJected to 
flotation. A considerable nun1ber of the mills have aban­
doned gravity separation and use an all grinding-all flo­
tation process-that is, the injtial grinding is fine and the 
ore passed directly to the flotation cells. The non-valuable 
rock residue fron1 the flotation process, and which is also 
the valueless rock from the original ore, is the tailings. 
If non-valuable rock wastes are discharged fron1 any 
stao-e of the entire recovery process or from the last me­
cha~1ical stage in event flotation is not used, the material 
is also designated as tailings. 

''The an1ount of metalliferous mineral left in the tail­
ings is determined by the limitations of economic recovery 
by the process in use. Improvements in processes, par­
ticularly flotation, have increased recovery over that of 
forn1er practice, and as a result, piles of old tailings con­
taining approximately 2.5 per cent lead are now being 
re-processed. Flotation has, however, resulted in an in­
creased production of fine size tailings so that from the 
viewpoint of contamination of waters, the lead content of 
the tailings has been reduced, but on the other hand the 
an1ount of very fine material which is difficult to remove 
fron1 the water has been increased. 

"The tnineral concentrates, consisting of the desired 
n1inerals with some non-valuable minerals owing to the 
difficulty of making complete separation from the ore, are 
subjected to smelting and processes for recovery of the 
n1etals in salable form." 

At the public hearing held by the commission at Rose 
Lake on August 29, 1931, all members of the commission 
were present; also W. P. Yant, Supervising Engineer of 
the Bureau of lVIines, Pittsburgh Station; R. D. Leitch, 
Associate Chemical Engineer, A. C. Fieldner, Supervis­
ing Engineer, Experin1ent Stations, Bureau of Mines; 
J. K. Hoskins, Sanitary Engineer In Charge of the 
Strean1 Pollution Investigation Station at Cincinnati, 
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Ohio; W. V. Leonard, State Chemist and Sanitary 
Engineer of the Department of Public Welfare, State of 
Idaho; and approximately seventy residents of Kootenai 
and Shoshone Counties. 

Considerable testimony was introduced by farmers 
residing in the Coeur d'Alene River valley with respect to 
the death of horses and cattle occasioned by grazing on 
meadow lands which had been overflowed. The testimony 
of witnesses who had resided there over a long period of 
years was to the effect that this valley, prior to the dump­
ing of tailings into the river, was a fertile valley similar 
to that of the St. Joe River. 

Testimony was introduced regarding the loss in taxable 
valuation of Kootenai County land in the river valley. 

l\1r. Coe, editor of the Coeur d'Alene Press, also testi­
fied regarding his observations and theories as to the con­
ditions of Coeur d'Alene Lake, particularly the north end 
adjacent to Coeur d'Alene. 

Pursuant to an agreement reached between the Bureau 
of Mines, the U. S. Public Health Service, and the De­
partn1ent of Public Welfare of the State of Idaho, work 
was commenced on the entire project and reports of these 
various agencies were submitted to the commission. 

A separate and independent investigation was made of 
the waters of Coeur d'Alene River and Lake and the Spo­
kane River as far as the state line between Washington 
and Idaho at Spokane Bridge by M. M. Ellis, Ph.D., 
Sc.D., In Charge of Interior Fisheries Investigations for 
the U. S. Bureau of Fisheries, headquartered at Columbia, 
Missouri. This investigation vvas made by Dr. Ellis, in 
person, together with his staff of three assistants, and was 
con1menced on July 9, 1932, and completed on August 3, 
1932. Dr. Ellis procured samples of the water and silt 
from the Coeur d'Alene and 'St. Joe Rivers and Coeur 
d'Alene Lake at various points, the samples from the St. 
Joe River being used for the reason that these two rivers 
drain similar \vatersheds and the conditions along the 
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rivers aside from the fact that mining operations are car­
ried o~ in Coeur d'Alene and logging operations chiefly 
on the St. Joe River, are the same. 

Dr. Ellis and party, together with Mr. Cathcart of the 
commission, also made a trip to Kimberley, British Co­
lutnbia to observe the manner in which the tailings and 
slitnes ~uestion is being handled by the Sullivan Mining 
& Milling Company at Kimberley. A trip also was made 
by Dr. Ellis in company with Mr. Cathcart to Seattle to 
confer with the Engineers of the War Department. 

Laboratory examination was tnade of specimens of 
dead swans which were shipped from Harrison to the 
Bureau of Biological Survey at _Washington, D. C. 
These samples consisted of nine entire birds .and four 
cotnplete sets of internal organs. A report of tht~ Bureau 
\\·as received by the commission setting forth thetr obser­
Yations as a result of both physical and chemical analyses 
tnade of these birds, the atnount of lead, copper and zinc 
found in the samples being shown in Table No. 1 in this 
report. 

At the hearing held in Rose Lake in August, 1931, cer­
tain exhjbits were introduced, which are on file with the 
commtsston. 

Exatninations were made of the viscera of dead swans 
bv certain other laboratories vvith respect to whether or 
t;ot any shot ·were found to determine whether or not 
lead poisoning could have resulted from shot. Statements 
to the effect that no shot were found in the gizzards of 
these birds are on file from the University of Idaho, H. 
P. Magnuson, Head of the Department of Agricult~ral 
Chemistry; State College of VVashington, H. A. Smtt~, 
D. V. l\1., College of Veterinary l\1edicine; and the Unt­
yersity of Washington Department of Zoology and Phy­
siology, John E. Guberlet, Professor of Zoology. 

A copy of a letter frmn W. H. Ransom, United States 
Game Protector of Spokane, Washington, contains a copy 
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of a statement from C. C. Todd, Head of the Department 
of Chemistry of the State College of Washington, under 
date of June 20, 1931, stating that the examinations of 
these birds for n1ineral poisons which tnight be due to the 
tailings from mines were negative. A.Jso a copy of a letter 
frmn H. P. Sheldon, U. S. Game Conservation Officer, 
Washington, D. C., to W. H. Ransmn of Spokane, con­
tains inforn1ation to the effect that none of the swans 
showed in their pathological condition anything suggest­
ing western cluck sickness or botulisn1. 

At the hearing at Rose Lake, certain exhibits were in­
troduced, Exhibit No. 1 being a letter fron1 George R. 
Fowler, College of ·veterinary Medicine, State College of 
Washington, dated June 21, 1927, in which he states that 
he had examined the specimen of the liver and lungs of a 
cow showing chronic inflammation of both organs not 
caused by tuberculosis; that there was a slight chance of 
arsenic poisoning, but he was not positive. 

Exhibit No.2 is a letter from H. P. Magnuson, Asso­
ciate Soil Chemist, Department of Agricultural Chem­
istry, College of Agriculture, University of Idaho, to Carl 
Schwiger, Dudley, Idaho, under date of March 7, 1928, 
to the effect that he was making some examination for 
arsenic and lead in some samples sent by Mr. Schwiger. 

Exhibit No. 3 is another letter from Mr. Magnuson to 
Mr. Schwiger regarding samples. 

Exhibit No. 4. A statement entitled "Samples taken 
from Horse and Samples of Hay, March 12, 1928, sent 
in by Carl Schwiger, Cataldo, Idaho." Mr. Schwiger 
testified that he had sent the liver and lungs and some of 
the brains to have them analyzed, that his brother had 
sent them to Pulln1an. There \vas nothing to show in con­
nection with this exhibit whether it was made at Pullman 
or Idaho. 

Exhibit No. 5. A letter from Donald A. Callahan, 
Attorney at Law, Wallace, Idaho, to Mr. Schwiger re-
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garcling clain1 of dan1ages by reason of the death of cer­
tain horses and a cow frmn lead poisoning brought about 
by eating hay produced on the Steltz place, w·ith the state­
tnent that the mine owners could not consider his claim, 
as a previous settlen1ent had been tnade in the matter. 

Edgar Oehrling of Rose Lake introduced two pictures, 
Exhibits Nos. 6 and 7, of threshing n1achines operated on 
the Triplett place on the river below Rose Lake in 1916. 

Exhibits Nos. 8, 9, and 10 are pictures taken on the 
Triplett Ranch between Lane and Rose Lake. 

Exhibits Nos. 11 and 12 are pictures of a field of oats 
being han.'ested on the Harris Ranch near Lane, Idaho. 

Copies of reports made by Edward C. O'Keeffe and 
\V. L. Zeigler for the Federal l\1ining & Smelting Com­
pany, \iVallace, Idaho, dated Septen1ber 30, 1930, were 
furnished the con1n1ission and 111ay be found in the files 
under Exhibit No. 13. 

A copy of a 1nemorandun1 by \iV. V. Leonard, State 
Chen1ist and Sanitary Engineer, under date of January 
2, 1931, is also filed as Exhibit No. 14. 

A. sun1n1ary of the testin1ony introduced at a hearing 
before the Coeur d'Alene River and Lake Commission 
under elate of August 29, 1931, is also filed as Exhibit 
No. 15. 

Exhibit No. 16 is the Forty-second Annual Report of 
the Bunker Hill & Sullivan lVlining & Concentrating Com­
pany for the year ended Decetnber 31, 1929. 

Exhibit No. 17 is Bulletin No. 793 published by the 
U. S. Department of Agriculture under date of July 31, 
1919, entitled "Lead Poisoning in \iV aterfowl," by Alex­
ander vVetmore, Assistant Biologist. 

Exhibit No. 18 is the "Report of the Lead Content of 
the Waters of Coeur d'Alene River and Lake in Idaho," 
by the lJ. S. Public Health Service, October, 1932. 
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Exhibit No. 19. "Pollution of Coeur d'Alene River 
and Lake by Mill Tailings, Report of U. S. Bureau of 
Mines to the Coeur d'Alene River & Lake Commission,'' 
December 9, 1932. 

Exhibit No. 20. "Pollution of the Coeur d'Alene 
River and Adjacent Waters by Mine Wastes," by l\11. M. 
Ellis, Ph.D., Sc.D., In Charge of Interior Fisheries In­
vestigations, U. S. Bureau of Fisheries, dated November 
26, 1932. 

Exhibit No. 21. "Report of the Lead Content of the 
Waters of Coeur d'Alene Lake," by W. V. Leonard, State 
Chemist and Sanitary Engineer, Departn1ent of Public 
\Velfare, Boise, Idaho, dated December 21, 1932. 

Exhibit No. 22. ''Report of Investigations of Deaths 
in Swans on Coeur d'Alene River, Harrison, Idaho, Dur­
ing 1931," by the Bureau of Biological Survey, U. S. De­
partnlent of Agriculture, dated December 15, 1932. 

Exhibits Nos. 23 to 27 show suction dredge and pipe 
line comprising the plant established during the present 
year by the mining industries to retnove tailings from the 
Coeur d'Alene River bed and stack them on adjacent land. 

Exhibit No. 28 shows a portion of the pipe line and set­
tling bed. 

Exhibit No. 29 shows another view of the pipe line and 
settling bed. 

Exhibit No. 30 shows the dredge laying in the basin 
which has been excavated. 

Exhibit No. 31 shov.rs another view of the basin. 

Exhibit No. 32 is a letter fron1 W. V. Leonard, State 
Chetnist and Sanitary Engineer, to the commission under 
elate of December 24, 1932, showing a report of the total 
lead in suspension and solution of three samples of water 
furnished by the Washington Water Power Company 
from the distribution system of the city of Coeur d'Alene. 
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From a consideration of the reports of the various 
agencies, it appears that lead is present, in suspension, in 
the waters of the Coeur d'Alene River and Coeur d'Alene 
Lake to some extent. (See Reports of U. S. Public 
Health Service, Tables 1 to 11, inclusive, of U. S. Bureau 
of Fisheries, Pages 108 to 111 inclusive, U. S. Bureau of 
Niines, Pages 53, 56 and 87, and the Department of Pub­
lic Welfare of the State of Idaho, Tables 3 to 11 inclu­
sive). 

It is also apparent that there is a certain amount of 
lead in solution both in the river and lake. (See reports 
of the U. S. Bureau of Mines, Page 88, the U. S. Public 
Health Service, Page 18, and the lJ. S. Bureau of Fish­
eries, Page 121.) 

Fron1 an exan1ination of these various reports, it is 
apparent that the greater amount of lead in the waters is 
found in suspension rather than in solution. It is the 
latter which, of course, presents the more serious prob­
lem. l\!Iaterial in suspension may be handled by a process 
of filtration, while the elitnination of the lead in solution is 
not so easy of disposal. In the report of the U. S. Bureau 
of Mines, Page 87, the author says: 

"A tendency for the lead content of deposits in the river 
and lake to be higher than the average lead content of the 
tailings at the mills .is observed. Whether this is due to 
the average lead content for the discharge being non­
representative; to differential settling and concentration; 
or to the remains of tailings fron1 former milling or con­
centrating processes which allowed more lead to escape 
with the tailings is not known. The latter is indicated by 
the general agreement between lead content of the present 
water-borne solids and the average lead content found in 
the tailings. On the other hand, the lower lead in the 
water-borne solids, as con1pared with deposits in the lake 
and river may be the result of the dilution of the former 
with organic 1natter." 
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The rep?rt t~en refers to the very slight lead content of 
samples of sohds taken in the St. Joe River where the 
question of tailings is practically nil, and indicates that 
n1ill tailings is the tnajor source of lead found in the de­
posits on the fields, deposits in the Coeur d'Alene River 
channel, and in the lake. 

LEAD IN SUSPENSION. 

_Since the ad~ption of the flotation process as compared 
\Vtth the old Jig-table or gravity tnethod, the rock is 
ground n1uch finer; in fact, so that it may pass through a 
200 tnesh screen. This means, of course, that material 
tnuch finer than that passes through, which would be 
composed of both lead ore or other ore and waste rock· 
and because of the n1ore efficient flotation method ther~ 
would be a smaller mineral content. ' 

Lead in ~uspension is f?und in samples of tailings taken 
fron1 the nulls, from the nver water and from water in the 
lake, from samples of slimes taken from the river and lake 
b?ttom, and from the land in the valley adjacent to the 
nver. The an1ount of lead in suspension diminishes as 
the distance increases below the head of navigation near 
Cataldo. Also a lower lead content is noted in the slimes 
a~ they come frmn the mill than from the samples of 
shmes ~aken from the river and lake beds. This, of 
course, ts a result of the more efficient flotation tnethod 
w?ich replaces the old gravity or jig-table method, coupled 
wtth the fact that there is possibly a greater concentration 
of the various minerals which are deposited by the action 
of the water carrying then1; also the fact that heavier 
bod~es in suspension settled first, causing greater concen­
tration. (See report of Bureau of Mines Pages 53 56 
and87.) ' ' ' 

LEAD IN SOLUTION. 

Reports of the various agencies establish this fact : 
That the lead which is found in solution is the result of 
water soluble salts having been formed through weather-
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ing; that is, the lands adjacent to the river have over­
flovved, and lead and other n1inerals in suspension have 
been left deposited on this land. 

Through evaporation and leaching, lead in solution is 
then returned to the river, and is traceable throughout the 
length of the river and lake, increasing fron1 the upper 
portions of the river to the n1outh and decreasing by dilu­
tion frmn the n1outh of the river to the lower end of the 
lake. 

Fron1 these observations, it is apparent that if the lead 
or other n1inerals in suspension could be retained in a set­
tling bed and the process of evaporation and oxidation 
could be controlled, then the question of lead in solution 
would also be controlled. 

The Coeur cl'.AJene River periodically overflows its 
banks and creates a settling basin of so1ne 25,000 acres 
upon which this lead or other mineral n1ay be settled and 
is probably the chief contributing factor to the problem 
of lead in solution through the process of weathering; 
while if these slimes or tailings could be confined to a set­
tling bed of a few hundred acres and the process of oxida­
tion through \Veathering controlled, then both the ques­
tion of lead in suspension and solution \\rill be solved fron1 
a practical standpoint. 

Dr. Ellis, in his report, gives a brief description of the 
settling basins used by the Sullivan lVIining & Milling 
Company at Kimberley, British Colun1bia. In this case, 
the mine wastes are flumed to the settling basins. The 
water is run through the first basin, a portion of the rock 
and other material settled out, filtered through into a sec­
ond settling basin, and then carried by ditch into the river. 
He reports this systen1 as being quite effective. 

He also refers to a suction dredge which is being used 
at Mission Flats below Cataldo to pump the mine slimes 
from the river and deposit them on land nearby. This 
,dll. no doubt, result in a partial removal of the mine 
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slimes and prevent lead in suspension so far as can be done 
by using the river channel to transport the slimes to this 
point, where a sump or excavation has been made in the 
river bed and the settled slimes pumped into the adjacent 
settling basin. 

No information nor evidence regarding the construc­
tion of this dredge and settling basin or the feasibility of 
the same has been officially presented to the commission. 
It is referred to in the various reports and some pictures 
of the san1e, Exhibits Nos. 23 to 31, inclusive, were re­
ceived by the commission at the time of making this 
report. 

There is no question but that the slitnes could be n1ore 
effectively removed from the river by the construction of 
flun1es or pipe lines to transport them from the mills to 
the settling basins, as much n1aterial will pass over the 
sump in the river. ·The feasibility of transporting these 
materials by flume or pipe line is, of course, an engineer­
ing question. 

The land available at Mission Flats is undoubtedly 
ample for the construction of settling beds to handle these 
slimes. 

REC011MENDA TIONS. 

Based upon the reports submitted by the various coop­
erating agencies, upon hearings conducted by the commis­
sion, and upon the observations of its members, the com­
mission is of the opinion : 

First, that the use of the dredge may be very effective 
in cleaning the deposits of slin1es out of the Coeur d'Alene 
River and reclaiming that portion of the river below Ca­
taldo, and 

Second, that the most efficient method of handling the 
slimes which come from the mills is to transport them to 
the settling beds by some method other than by using the 
river channel. 
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Minutes of Special Meeting of the Coeur d'Alene 
River and Lake Commission Held in the Office 

of the Chairman at Boise, Idaho 

Pursuant to the call of the Chairn1an, a meeting of 
the Coeur d'Alene River and Lake Commission was held 
in the office of the Attorney General in the Capitol Build­
ing, Boise, Idaho, on December 22nd, 1932, at the hour of 
10 o'clock A. M., all n1embers being present. 

The cotnmission, at this time, took up the drafting and 
compilation of a report to the legislature in accorda';lce 
with the provisions of Chapter 199 of the 1931 Session 
Laws. 

At the hour of 5 P. M., the meeting was adjourned un­
til 10 o'clock A. M., December 23rd at the same place. 
At that time, the commission continued the work of com­
piling the report to the legislature. 

At the hour of 5 P. 1\tL, the meeting was adjourned un­
til 10 o'clock A. NI., December 24th at the same place, at 
·which tin1e the cotnpilation of the report to the legislature 
vvas continued. 

Said report having been completed, it was moved that 
the same be approved and accepted as the report of the 
commission, and that a copy thereof be attache.d to and 
n1ade a part of these minutes, and that these minutes be 
included in the report to the legislature. 

Mr. Taylor stated that he did not agree with nor ap­
prove of the recommendations contained on page 24 of the 
report, that it is his position th~t the. dredge.as set up and 
operated at the present time will satlsfacto:tly handle the 
question of slimes in the Coeur d'Alene River. 

Commissioners Cathcart and Babcock voted to appro.ve 
the report and make recommendations as set up .therein. 

Upon motion duly made, seconded and earned, the 
n1eeting was adjourned at 2 :30 P. M., December 24th. 

FRED J. BABCOCK, 
A C hairnzan. ttest: 

E. 0. CATHCART, SecYetar:y. 
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APPENDIX 

Table No. 1 

LOCATION OF SAMPLING STATIONS 

Used by 

J. K. Hoskins, Sanitary Enginer in Charge 
Stream Pollution Investigations Station 

Cincinnati, Ohio 

and 

W. V. Leonard, State Chemist and Sanitary Engineer, 
Department of Public Welfare 

Boise, Idaho 

Sta. Coeur 
No. d'Alene Location Remarks 

1. Lake Opposite Harrison City 
Intake. 

2. River Harrison Highway 
Bridge. 

3. Lake Opposite Mouth Coeur 
d'Alene River. 

4. Lake Opposite Harlow Point. 

5. Lake 

6. Lake 

7. Lake 

8. Lake 

9. Lake 

Opposite East Point. 

Opposite McDonald 
Point. 

Opposite Driftwood 
Point. 

Opposite Nigger Head. 

Over Coeur d'Alene City 
Intake. 

Above Harrison boat 
landing at log buoy 100 
ft. off shore. 

River about 27 ft. deep. 

Approx. 500 ft. out in lake 
from last piling. About 
2(} ft. deep. 

Opposite old sheds, 150 
ft. off East shore lake ; 
about 25 ft. deep. · 

Opposite pine tree, 150 
ft. off East shore lake; 
about 60 ft. deep. 

Middle of lake; about 
175 ft. deep. 

Off East shore about 
1000 ft. 

Off East shore about 
500 ft. 

Water about 132 ft. 
deep. 

Table No. 1, Page 4 of Mr. Hoskins' Report. 

Table No. 1, Page 3 of Mr. Leonard's Report. 

See Map, Figure No. 1. 
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Table No.2 

Lead in Coeur d'Alene River Water at Harrison Highway Bridge 

Sampling Point No. H. 1., Figure 1 

-------------·----

Total lead in solu- Separate determination of lead 
tion and in suspension in solution and in suspension 

Sam- Depth Total, Depth Solution, Suspension, 
ple sampled, P·l'.m. or sampled, p.p.m. or p.p.m. or 

No. Date feet mg./L feet mg./L mg./L 

~------

11/ 5/31 Lost 

2 11/20/31 0.39 

J 12/10/31 0.29 

4 12/24/31 0.59 

1/ 7/32 0.21 

6 1/21/32 20 0.43 20 0.07 

7 3/26/32 10 and 20* 1.17 10 and 20* 0.02 

8 4/ 9/32 10 and 20* 0.58 10 and 20* 0.02 

9 4/21/32 10 0.82 20 0.12 0.58 

10 51 4/32 10 0.52 20 0.18 0.27 

11 5/19/32 10 0.56 10 0.17 0.34 

12 6/ 9/32 10 0.72 

13 6/23/32 10 0.35)Ave. 
13b 6/23/32 20 0.49) 0.44 

14 71 7/32 10 0.27)Ave. 
14b 71 7/32 20 0.83) 0.55 

15 8/ 4/32 10 0.35)Ave. 
lSb 8/ 4/32 20 0.35) 0.35 

16 9/ 1/32 10 0.25)Ave. 
16b 9/ 1/32 20 0.44) 0.35 

17 9/23/32 10 0.31)Ave. 
17b 9/23/32 20 0.32) 0.32 

* Composite of two samples from the depths designated. 

Report of Bureau of Mines, Table No. 2, Page 43 
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Table No.3 

Lead in Water Samples Above Mouth of Coeur d'Alene River 

and St. Joe River 

Lead in suspended 
matter in water 

Lead in Total 
solution, Per cent lead, 

Location of p.p.m. or p.p.m. of dry p.p.m. 
Sample Sample mg./L or mg./L solids or mg./L 

A South Fork, Coeur <0.002* 10 0.23 10 
d'Alene River, above 
junction with North 
Fork 

B North Fork, Coeur <0.002* 0.006t 0.02 0.006t 
d'Alene River, above 
junction with South 
Fork 

H Coeur d'Alene River <0.002* 0.12 0.14 0.12 
under highway bridge 
at Harrison-one 
foot under surface 

N Coeur d'Alene River <0.002* 0.23 0.21 0.23 
above Cataldo 

0 Thompson Lake near ><:0.002* 0.003t 0.03 0.003t 
canal to Coeur 
d'Alene River, cur-
rent toward river 

p Slough halfway be- 0.104 68:j: 0.32 68.l:j: 
tween Thompson 
Lake and Harri-
son. Swamps 
where wild fowl 
feed 

R Eagle Creek, 60 0.16 1.37 0.30 1.53 
feet below Jack 
vVaite Mill im-
pounding dam 

M St. Joe River, 600 <0.002* 0.003t 0.03 0.003t 
yards above mouth 

* Less than 0.005 milligrams lead found (limit of method) in samples 
of 2241 to 2733 gram size; essentially no lead present. 

t Less than amount reported. 
:j: Large amount of solids due to stirring up bottom sediment when 

taking sample of water. 

Report of Bureau of Mines, Table No. 3, Page 47. 
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Table No.4 

LEAD IN SAMPLES OF SOLIDS FROM BOTTOM SURFACE OF 
COEUR D'ALENE RIVER AND LAKE, AND FROM 

ST. JOE RIVER 

Sample 
No. 

LOCATION AND DESCRIPTION 
Lead found, 
per cent of 
dry solids 

2 
22 

23 

26 
24 

Coeur d'Alene River government gaging station, Cataldo.......... 0.93 
Coeur d'Alene River at center of mouth. Luxuriant growth of 

water weeds. Water about 19 ft. deep............................................ 0.70 
Coeur d'Alene Lake about 300 yds. out from Harlow Point. 

\\Tater about 63 ft. deep........................................................................ 0.87 
Coeur d'Alene Lake about 1 mi. south of Harrison.......................... 0.68 
St. Joe River about 3 mi. above mouth. Water 42 ft. deep ........ 0.04 

Report of Bureau of Mines, Table No. 4, Page 53. 

Table No.5 

LEAD IN SOIL SAMPLES 

Sample 
No. 

LOCATION AND DESCRIPTION 

Lead found, 
per cent by 
weight of 
dry solids 

3 Slimes along bank, government gaging station, Cataldo.............. 0.58 
4 Barren field, government gaging station.............................................. 0.59 
5 Fertile field 400 yds. from river, government gaging station........ 0.02 
6 Deposit from floods at Enaville.............................................................. 0.57 
7 Same location as sample 6 but 30 ft. nearer river............................ 0.87 
8 Mission Flats, soil 60-75 ft. from river.................................................. 0.72 

11 Dudley, white crusty deposits on hank.................................................. 0.88 
15 Harrison, river bank at bridge, clay-like soiL................................. 0.02 
17 Same location as sample 15; white crusty deposit along road in 

barren ground near river........................................................................ 0.11 
18 St. Joe River, soil off bank 6Yz mi. below St. Maries ................. <0.001 

Report of Bureau of Mines, Table No. 5, Page 54. 
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Table No.6 

Gr~E&t~r~x~:~r~F~Lc~Ao~T~;A~iJ~~r~f~l~ti~~ii!t · 
FROM THOMPSON , ., ... 
DURING JULY, 1931* and 193Z···'" 

B M 
M Elr PhD Sc D In Charge, Interior Fisheries Investigations, 

y • • IS, U.;ited s·;ates Bureau of Fisheries. 

50 to 12.0 per cent 
Total zinc as Zn ...... -----------------------------------------------------------------··- · 

Total lead as Pb .. ------------------------------------------------------------------------ 0·3 to 0·8 per cent 

Total iron as Fe ....... -----------------------------------------------------------------trace to 9.0 per cent 
M ........ trace to 4.0 per cent 

~:::: :~a;p::n:ssc ~: ______ 

1

_

1

_:::::::::::::::::::::::::::::::::::::::::::::::::: ____ traces in some samples 

. .traces in some samples 
Total arsemc as As .... ---------------------------------------------------------

. 3 0 to 39.0 per cent 
:.Iaterial freely soluble m water .......... ---------------------------------- · 

· 1 1 60 t 85 per cent of soluble fraction Soluble zinc as zmc su P 1ate.................. o 

Othe~ soluble sulphates, computed as 5 to 2o per cent of soluble fraction 
sodmm sulphate ------------------------------------

Soluble chlorides .... --- --------------------------------------
__________________________ small amounts 

Soluble carbonates .... ____________________________________________________________________ small amounts 

--~~-~--
----~--

Report of U. S. Bureau of Fisheries, Table No. 4, Page 102. 
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Table No. 7 

SUMMARY OF LEAD EXAMINATIONS COEUR D'ALENE LAKE 
WATERS 

By J. K. Hoskins, Sanitary Engineer in Charge Stream Pollution 
Investigations Station, Cincinnati, Ohio. 

---------------

Lead Content in P. P. l\1. 
Sta. 
No. 

Location }!ax. ~Iin. Ave. Ave. for Flood 
Period* 

1. Lake at Harrison Intake. _______________________ 2.25 
2. River at Harrison Highway Bridge .... 1.60 
3. Lake at mouth Coeur d'Alene RiVer__ 0.75 
4. Lake off Harlow Point.. __________________________ 0.30 
5. Lake off East Point -------------------------------- 0.37 
6. Lake off McDonald Point -------------------- 0.32 
7. Lake off Driftwood Point ____________________ 020 
8. Lake off Niggerhead Point __________________ 0.19 
9. Lake at Coeur d'Alene Intake .............. 0.96 

0.10 
0.12 
0.12 
0.06 
0.08 
0.06 
0.06 
0.07 
0.06 

.36 

.43 

.27 

.17 

.15 

.13 

.12 

.12 

.22 

0.88 
0.55 
0.45 
0.24 
0.25 
0.21 
0.18 
0.15 
0.12 

* Flood period assumed to comprise samples of March 26, April 9 and 21 and May 5, 1932. 

Table No. 11, Page 17 of Mr. Hoskins' Report. 

Table No.8 

SUMMARY OF LEAD EXAMINATIONS COEUR D'ALENE 
WATERS 

By W. V. Leonard, State Chemist and Sanitary Engineer, 
Department of Public Welfare, Boise, Idaho 

-------------- --------------·--·-·-----·-·-----------

Sta. 
No. 

Lead Content in P. P.M. 
Location Max. l\Iin. Ave. 

1. Lake at Harrison Intake __________________________________________________ 0.60 
2. River at Harrison Highway Bridge ____________________________ 1.60 
3. Lake opposite mouth of Coeur d'Alene River........ 1.00 
4. Lake opposite Harlow Point ---------------------------------------- 0.30 
5. Lake opposite East Point ---------------------------------------------· 0.40 
6. Lake opposite McDonald Point ---------------------------------- 0.30 
7. Lake opposite Driftwood Point ---------------------------------- 0.20 
8. Lake opposite Nigger Head ------------------------------------------ 0.30 
9. Lake over Coeur d'Alene City Intake ........................ 0.38 

0.08 
0.14 
0.10 
0.04 
0.06 
0.08 
0.08 
0.06 
0.05 

Compiled from Tables Nos. 3 to 11, inclusive, of W. V. Leonard's Report. 
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Table No.9 

LOCALITIES OF COEUR D'ALENE INVESTIGATION 

By M. M. Ellis, Ph.D., Sc.D. 

Locality 
Number 

C1 

C2 

C3 

C4 

C5 

C6 

C7 

cs 
C9 

ClO 

Cll 

C12 

C13 

C14 

C15 

In Charge, Interior Fisheries Investigations 
United States Bureau of Fisheries 

July, 1932 

Description of Locality 

Coeur d'Alene Lake; at m~uth of St. Joseph River, a little below 
Ramsdale, along the log boom. 

St. Joe River; along the log boom at St. Maries near Powell 
Sanders Co. store ; depth 4.6 meters. 

St. Joe River; 10 miles above St. 1rfaries and a little below 
Rochett Creek at foot of St. Joe Baldy. 

Coeur d'Alehe Lake; in front of Harrison, Idaho,. a series of six 
stations in a line from 500 feet to one-half mlle from Andy 
Botham's boat house; depth 3, 6, 9, 12, 15, and 18 meters. 

Coeur d'Alene River; along the log boom at Export Mill, near 
mouth of the river. 

Anderson Lake; near south end; water sparkling, clear, brown­
ish. 

Anderson Lake Ditch: halfway between lake and Coeur d'Alene 
River; water not spa~kling, ditch water with yellow-green cast 
of the river water. 

Thompson Lake and ditch. 

Blue Lake; about the middle of the lake. 

Blue Lake; in Saggitaria and grass near margin. 

Cave Lake; in front of John Snider's boat house at Medimont, 
Idaho; water sparkling, clear, brownish. 

Cave Lake; deepest place in the lake, three-fourths mile south 
of Medimont, in a bay with a wall of lava and basalt rock some 
ten feet aboYC the lake surface to the west; depth 6 meters. 

Cave Lake; alongside a bed of "Nupar," across the lake from 
Medimont. 

Medicine Lake· deepest place in the lake, east of the center 
of the s-outh e~d of the lake; depth 6 meters. A series of 5 
b_ottom_ ~amples in the immediate vicinity were at depth 4, 3, 
2. and J meters. 

Medicine Lake; at mouth of small inlet stream; depth 1 meter. 
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Locality 
Number Description of Locality 

C16 Coeur d'Alene River; at lower Medimont Ferry, in midstream; 
depth 12 meters. 

C17 

CIS 

C19 

C20 

C21 

C22 

C23 

C24 

C25 

C26 

C27 

C28 

C29 

C30 

C31 

C32 

C33 

C34 

C35 

C36 

Coeur d'Alene River; just inshore from Andy Botham's boat 
house at Harrison, Idaho. 

Coeur d'Alene Lake; about mid-lake opposite Farmington 
Landing, between the landing and East Point; depth 22 and 
25 meters. 

Coeur d'Alene Lake; mid-lake t\vo miles west from mouth of 
Coeur d'Alene River. 

Co;~r d'Alene Lake; 100 yards off shore at Harrison, pumping 
stacton. 

Coeur d'Alene Lake at mouth of St. Joe River, alongside 
the sorting boom on the east side of the river. 

Piling at Springton Mill beside Coeur d'Alene River. 

Thompson Flat; alongside of Thompson Lake ditch. 

Coeur d'Alene River; just below mouth of Thompson Lake 
Ditch; depth 17 meters. 

Coeur d'Alene Lake; in center of Windy Bay; depth 32 meters. 

Coeur d'Alene Lake, off Black Rock; depth 39 meters. 

Coeur. d'Alene ~ake; between Loft's Bay and Bellegrove Bay, 
oppos1te Turners Bay and Spokane Mountain; depth more 
than SO meters. 

Coeur d'Alene Lake; along the boom one-half mile above Black­
well's Mill at the foot of the lake; depth 5 meters. 

Coeur d'Alene Lake; half way between Blackwell's Mill and 
Three Mile Point; depth 16 meters. 

Coeur d'Alene Lake: mid-channel at Niggerhead Point; depth 
49 meters. 

Coeur d'Alene Lake; mid-channel between Echo Bay and 
Bellegrove, out from the reef; depth 60 meters. 

Coeur d'Alene Lake; near shore at East Point. 

Lake Chatcolet; off Rocky Point; depth 11 meters. 

Lake Chatcolet; across bay from Rocky Point, alongside a weed 
bed; depth 2.5 meters. 

Lake Chatcolet; at the west end of the lake just off mouth 
of Plummer Creek; depth 2 meters. 

St. Joe River; just above outlet from Lake 'Chatcolet; depth 
6 meters. 
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Locality 
Number Description of Locality 

C37 Black Lake; off Foster Point; depth 5 meters. 

C37.5 Bradley, Idabo; just below Bnnkerhill Mills, on flat 200 yards 
from South Fork of Coeur d'Alene River. 

C38 

C39 

C40 

C41 

C42 

C43 

C44 

C45A 

C45B 

C46 

C47 

South Fork of Coeur d'Alene River; one-fourth mile above 
Larson, Idaho. Above tl1e mines, river a cold swift mountain 
stream; depth 1 meter. 

South Fork of Coeur d'Alene River below Golconda Mill; depth 
0.6 meters. This station is also below Morning Mill and Mul­
lan but as these mills v.:ere not in operation at the time samples 
were taken (] uly 19) the river was clear. 

Placer Creek; just above \;\;'allace, Idaho, a little above the 
swimming pool, source of Wallace water supply, shallow. 

South Fork of Coeur d'Alene River; near Wallace, Idaho, just 
at the bridge east of the County Hospital; depth 8 inches. This 
is below \Vallace a1~d the stream '''as turbid with mine waste. 
Considerable floating garbage was noted a mile upstream from 
this point. 

South Fork of Coeur d'Alene River; just above the bridge be­
lmv which the Sunshine waste flume empties into the river; 
depth 7 inches. 

South Fork of Coeur d'Alene River; 240 feet below the mouth 
of the Sunshine waste flume; depth 6 inches. 

Hecla Mill; above \Vallace, Idaho. 

Hecla Mill; above Wallace, Idaho. 

Hecla .Mill; above \Vallace, Idaho. 

Canyon Creek; at the dam, above Wallace, Idaho. 

Gem Mine; (inactive) on Canyon Creek. 

C48 Tiger Mine; (inactive) on Canyon Creek. 

C49 Morning Mine Tunnel; Morning, Idaho. 

CSO South Fork of Coeur d'Alene above Deadman, Idaho. 

CSl 

C52 

South Fork of Coeur d'Alene below Deadman and above Mul­
lan, Idaho. 

Coeur d'Alene River; under bridge and opposite Dudley, Idaho 
(Kootenai County). 

CS3 Fourth-of-July Creek; opposite Dudley. 

C54 Rose Lake; at swimming beach near Rose Lake, Idaho. 

CSS Old Mission Slough; flows into Coeur d'Alene River at Old 
Mission near Cataldo, Idaho. 
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Locality 
Number Description of Locality 

C56 ~oeur d'Alen~ River; one-fourth mile above the mouth of the 
rtver and a little belovY the Export Mill, along the log boom· 
depth 9 meters. ' 

C57 

C58 

C59 

C60 

a&b 

C60c 

C61 

C62 

C63 

C64 

C65 

Coeur d'Alene River; at mouth of Swan Lake Ditch, alongside 
the sheer boom. 

Swan Lake; in the op~n water of the main lake basin, water 
not very clear, looks ltke the water and bottom of the river· 
depth 4.5 meters. ' 

Sullivan Mine, Kimberley, British Columbia. 

Sullivan Mill, Kimberley, British Columbia, just below the south 

dam of the settling basin below the iron sulphide pile. 

Sullivan Mill_. Kimberley, British Columbia, waste flume as it 
leaves the null. 

Littl~ streat~ c<Jrrying settled out run-off from the Sullivan Mill 
:ettlmg basms bound. for St. Maries River, a point where the 
stream crosses the Ktmberley-Cranbrook road near the school 
house west of St. Mary's, British Columbia. 

Corbin Irrigation Ditch from Spokane River where the "feeder" 
<:rosses the second road south of the Idaho-Washington state 
lme, about one-fourth mile east of "Apple Road." · 

Flat ?,elow. th.e ~ridge over the Spokane River on the "Apple 
Road. Thts ts 111 Green Acres Irrigation Project, \Vashington. 

Pool in Canyon Creek back of water-supply dam above Burke, 
Idaho; depth approximately 4 meters. 

Conklin Park, Coeur d'Alene Lake. 

Pages 14 to 18, inclusive, of Dr. Ellis' report. 
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RECAPITULATION AND GENERAL SUMlVIARY 

Bv THE U. S. BuREAU oF MINES 

"The Coeur d'Alene River and Lake Commission re­
quested the U. S. Bureau of Mines to make an investiga­
tion of alleged material damage to farm land in the Coeut 
d'Alene River valley and harmful pollution of the water 
of the Coeur d'Alene River and Lake resulting from dis­
charge of tnill tailings from mining operations at the 
headwaters of the river. By mutual agreement between 
the U. S. Bureau of Mines, the U. S. Bureau of Public 
Health and the Idaho State Department of Public Wel­
fare, the work of the Bureau of Mines was confined main­
ly to the source of the tailings and to investigating the 
pollution of the river. The other two agencies were as­
signed the portion of the study that dealt with conditions 
in Coeur d'Alene Lake. This report deals only with the 
part of the investigation performed by the Bureau of 
lVIines. 

"Representatives of the Bureau of lVIines visited the 
site of alleged trouble between August 28, 1931, and Sep­
tember 13, 1931, at which time they studied the situation 
by interviewing persons, making observations of condi­
tions, and by taking specimens of water and solid material 
for determination of lead and arsenic content, the alleged 
poisonous constituents contributed by the tailings. The 
report includes a description of the physical features of 
the site, the industry, a brief history of past complaints 
from mill tailings in this region, and detailed observations 
and results of chemical analyses, with discussion. With 
the exception of the results of analysis of samples of wa­
ter taken at the mouth of the Coeur d'Alene River by a 
local resident during a 10-month period and shipped to 
the Bureau of Mines for analysis, the observations made 
by this Bureau are confined to the conditions at the time 
of the visit of its representatives to the site, suppletnented 
by such information and observations as are deen1ed in-
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clications of conditions during other seasons of the year 
and during past years. 

"1. lt is evident, and kno\vn and acltnitted by all con­
cerned, that tailings are discharged by the mills into the 
waters of the Coeur d'Alene River; that differential set­
tling of these tailings accon1panies their transportation· 
by the river with the result that they are normally de­
posited in the strean1 bed, along the river, and in the lake, 
in decreasing amounts from the point of discharge to the 
body of the lake; that high water or flood stages picks up 
previous deposits and carries them further do\vn strean1 
and in greater proportions into the lake; and that inun­
dation of land with water burdened with tailings causes 
tailings deposits on the land w·ith damage to its product-

ivity and value. 

"2. Chetnical analysis of grab san1ples of the tailings 
taken at the n1ills show a range of 0.02 to 1.77 per cent 
lead with a weighted average for all the tnills of about 
0.4 per cent lead. However, owing to differential settling 
the tailings are subject to change in cmnposition between 
the point of discharge and any later point from which 
they are obtained. The lead content of total water-borne 
solids* in water san1ples taken fron1 the Coeur d' A.lene 
River, vvith the exception of the North Fork, contained 
fron1 0.14 to 0.30, or an average of 0.24, per cent lead. 
Similar tnaterial from the North Fork, from a lake ad­
jacent to th~ Coeur d'Alene River and frotn the St. Joe 
J{iver, all of which had from slight to no source of con­
tarnination by n1ill tailings, contained from 0.02 to 0.03 
per cent lead. San1ples of bottom surface frotn the Coeur 
cl' Alene River and Lake contained from 0.68 to 0.93 per 
cent lead while a san1ple taken from the bottom of the 
St. Joe River contained but 0.04 per cent lead. Samples 
of top stratutn taken from the bank of the Coeur d'Alene 
River and fron1 barren deposits on adjacent fields con-

* Total organic and inorganic solids on a dry basis. 
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tained from 0.57 to 0.87 per cent lead; a san1ple of soil 
tal~en from an apparently fertile field along the river and 
ad_Jacent to a ~arren de~osit, and a san1ple of clay-like 
sml near the nver contatnecl but 0.02 per cent while a 
sa!nple of soil taken in a field along the St. Joe River con­
tanled less than 0.001 per cent. 

. "A tendency for the lead content of deposits in the 
nver and lake to be higher than the average lead content 
of the tailings at the tnills is o9served. Whether this is 
due to the average lead content for the discharo-e beinc> 
n_on-representative; lo differential settling and c<~1centr;~ 
bon; or to the retnains of tailings frorn forn1er nlillino­
and concentrating processes which allowed n1ore lead t~ 
escape with the tailings is not kno\vn. The latter is indi­
cated by the general agreement between the lead content 
of the present water-borne solids and the averao-e lead 
content found in the tailings. On the other ha~d the 
lower lead in the water-borne solids as compared \vith de­
posits in the lake and river tnay be the result of the dilu­
tion of the former with organic tnatter. 

"A comparison of the lead content of san1ples of solids 
taken from the St. Joe River water and bottmn and all 
samples obtained from sources where inappreciable con­
tamination with tailings would be expected indicates that 
mill tailings is t?e major source of lead fo~nd in deposits 
on fields, depostts along the Coeur d'Alene River in the 
river ch~nnel and in the lake in the vicinity of the n1outh 
of. ~he nver; or conv~rsely that the deposits are chiefly 
tathngs. The con1panson also shows that but little of the 
lead has been deposited as a product of natural erosion. 

"3. Chen1ical analyses of water san1ples show that the 
water contains lead but that the lead is present tnainly as 
a suspension of tailings. Only a stnall part of the lead 
is in solution. It is indicated that enough tailino-s can be 
carried in suspension by rapidly moving and turbulent 
water to cause chronic lead poisoning to man or stock 
that drink the normal amounts of water for several days 
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or longer. The physical appearance of this water, how­
ever, would be distinctly turbid. If the water became 
stilled for only a short period, the tailings settle rapidly 
and the possibility of poisoning becotnes retnote. N ~t 
enouo-h lead to cause poisoning was found in any spect­
mensb of water that were without distinct visible signs of 
turbidity. 

''The quantity of tailings that would be required to 
cause acute lead poisoning is above practical acquirement. 

"No evidence, hearsay, or complaint relative to cases 
of poisoning of persons in the Coeur d'Alene River :'al­
ley by constituents discharged into the water by the mtlls, 
was revealed. 

"The description of signs of posoning related by the 
farmers and records of testimony does not reveal conclus­
ive evidence that stock has been poisoned in the past by 
constituents discharged into the river water by the mining 
and milling operations. The evidence presented other 
causes to be equally probable. No evidence or hearsay 
of comparatively recent deaths frotn poisoning of stock 
could be found. On the contrary and notwithstanding 
the claims and complaints of the farmers that it was sure 
death for stock to be watered from the river, it was ob­
served that stock was pastured on land covered with tail­
ings and that they were watered from the river at places 
where there was marked deposition of tailings and where 
the water contained enough tailings to impart a distinct 
turbiditv. The comparatively recent observation that a 
ntnnber~ of deaths occurred in a band of swans that set­
tled in the n1arshes adjacent to the river, and that lead 
was found in the viscera of these dead swans is not con­
clusive evidence that lead poisoning was the ·cause of 
death. or if so that the source of the lead was mill tailings. 
Lead in the viscera indicates that lead had been ingested, 
very possibly as solids in the course of feeding in the 
tnarshes, because it has been shown by chemical analysis 
that the top stratttn1 of a marsh contained 0.32 per cent 
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lead. Higher amounts, up to 0.7 to 0.8 per cent were 
found in other possible places of feeding. 

"It is very possible that some lead would be found in 
viscera of all anitnals that fed in the marshes, along the 
river or on land covered with tailings, and particularly 
in animals that have the feeding habits of water fowl. 
However the presence of the lead in the viscera merely 
indicates ingestion and does not indicate that enough lead 
is absorbed to cause poisoning. For the purpose of es­
tablishing lead absorption, exan1ination for lead in the 
tissues other than the alimentary canal, particularly the 
bones, should be made. Even though small amounts are 
found in these tissues, a quantitative interpretation is re­
quired because a sn1all amount of lead is found in the 
tissues of practically all anin1als. 

"In the course of its investigation the Bureau of Mines 
attempted to obtain specimens of blood from stock that 
pastured on tailings-covered land and watered from the 
river, for examination for signs of lead poisoning, but 
permission for taking the specimens was refused by the 
owner of the stock. 

"4. The amount of arsenic found in the water and in 
tailings shows arsenic to be of no practical consideration 
from the viewpoint of poisoning or harmful pollution of 
the \vater. 

"5. Previous to 1917 at least two of the millino- com-
. h b pantes ad constructed impounding dams for retainino-

their tailings. These dams, however, were washed ou~ 
by an unusual flood in that year and the tailings scattered 
over considerable areas of farm land in the valley below 
and resulted in many claims for damage. Owing to the 
natural topography and flood conditions, the sites for im­
pounding dams at the mills on the South Fork of the 
Coeur d'Alene River are few, and none are satisfactory 
from all considerations. The one mill on the watershed 
of the North Branch of the Coeur d'Alene River is situ­
ated on Eagle Creek, a comparatively small tributary that 

-45-



has also a con1paratively small drainage area above the 
n1ill to create flood conditions. At this place there is in 
operation an in1pounding dam that retains all but a small 
an1ount of the fine tailings. As stated, this is the only 
n1ine on the North Branch and the amount of tailings is 
small in comparison with the total amount discharged 
from the severaltnills on the South Branch. 

''At the time representatives of the Bureau of Mines 
were conducting the investigation described in this report 
they were shown by representatives of the mining indus­
try plans for a plant to ren1ove tailings from the Coeur 
d'Alene River and stack them on adjacent land. This plant 
was to be located below the confluence of the two forks of 
the Coeur d'Alene River, and consequently below all of 
the n1ills, where the valley opens and provides an area of 
suitable size and which apparently has natural barriers 
against subsequent removal and distribution of the tail­
ings. The principle involved in the plan was, briefly, to 
provide settling basins or reservoirs and to remove the 
tailings frmn these by means of a floating electrically op­
erated suction dredge, the tailings being discharged and 
stacked on adjacent land provided therefor. A plant de­
signed along these lines started operation July 15, 1932, 
eight hours daily and later increased to 20 hours daily. 
It is estimated that to date, December 5, 1932, 500,000 
tons of material have been removed from the river chan­
nel, the present rate being 2,500 to 3,000 tons daily. The 
present plans are to continue operation, except as pre­
vented by sub-zero weather. 

"Owing to tailings deposits in the river channel and 
on the banks and adjacent land it is probable that condi­
tions, particularly at high water and flood stages, the op­
eration of the plant may not show immediate marked 
in1proven1ent but there are no apparent reasons for be­
lieving that it will not be an amelioration, and ultimate 
in1proven1ent can be expected. Plants that operate on 
the same basic principles for removing tailings from 
·water have proven to be satisfactory in other situations. 
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"The installation and operation of this tailings dis­
posal p~ant effects such a potential change in the tailin 

5 
pollutlon problem of the river below this point and t~e 
lake, as to render inapplicable much of the data obt · 1 1 · h . atnec 
c unng t e course of thts investiaation on the deo-- f II t · 1 . b b 1 ee o 
po u .ton a1:c p~tenhal harn1. It is of value, however, as 
a basts -~or J.uclgtng the effic~cy of the disposal plant and as 
a conti tbutton to general Information on the subject of 
harm and clan1age frorn tailings." 
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SUMMARY OF INVESTIGATIONS 

By J. K. Hoskins, Sanitary Engineer in Charge 
Stream Pollution Investigation Station 

Cincinnati, Ohio 

"Discussion of Results 

"An exatnination of the tabulated data discloses that 
for the larger proportion of the san1ples the total lead 
content ranged frmn 0.08 to 0.20 parts per million, but 
that for a nun1ber of individual samples lead was present 
in much higher atnounts, such as on March 26, 1932 at 
the Harrison City intake when 2.25 parts per million were 
found and on November 5, 1931 at the Coeur d'Alene 
intake when 1.75 p.p.m. were observed. Three other sam­
ples fron1 this latter source at the 100 ft. depth (Station 
No. 9) likewise showed high lead content. These four 
sampl~s increase the average lead value for this station 
materially. If these four results should be omitted, for 
which there is no logical just~fication, the average lead 
content for the entire year at Station No. 9 would be re­
duced from 0.22 to 0.12 p.p.m. which latter figure is in 
harmony with the averages of the three preceding sta­
tions (Nos. 6, 7, and 8). 

~'There is a very definite tendency exhibited by the re­
sults for the lead content in the lake water to diminish 
as the distance from the mouth of the Coeur d'Alene 
River increases. This is most plainly indicated in the 
average figures for the flood period derived from the 
analytical results of samples collected March 26, ,April 9, 
21 and May 5, 1932. (See Table No. 11). It appears 
logical to asstune that this gradual reduction in lead con­
tent is caused by the settlement in the lake of the suspend­
eel n1atter carried in the Coeur d'Alene River. 

"Frotn the few determinations made of the lead in so­
lution in certain of the samples, the indication appears to 
be that under normal conditions the lake water is practi-
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c~lly saturated continuously with lead in solution and that 
htgher amounts, when present are most likely to be in the 
form of suspended n1aterial or turbidity. 

"Effect Upon the Public Health 

"No inf~rn1~tion is available regarding the occurrence. 
of lead potsontng ~n1~ng persons regularly using these 
lake w~ter~ for rclnnk:ng water and donlestic purposes. 
The J:?nnktng Wat~r ~tanclarcls ~clopted by the Treasury 
Depat tn1ent ~or c~rn:ktng and culinary water supplied by 
comn1on earners tn Interstate commerce specify that lead 
shall not exceed 0.1 part per million. There is no general 
agreen1ent among authorities as to the lowest amount of 
lead i? drinking ~ater that will cause lead poisoning. In 
a :evtew of the literature on the subject H. Berger [KL 
Mttt. ver Wasserversorg Abwasser Beseitig 2.171-3 
( 1926)] states that these lin1its vary from 0.025 to 1.0 
p.p.m: Mason in his book on Water Supply ( 1916) page 
459 ~tte.s several references to authorities regarding the 
per.mtsstble amounts of lead in drinking water an1ong 
whtch are: ( 1) The l\1assachusetts State Board of Health 
Report !o.r 1898 notes that 0.5 p.p.m. of lead has caused 
senous InJury (2) Whitelegge holds that no water should 
be used for drinking which contains more than 1.0 p.p.m. 
and any trace however minute, indicates danger and ( 3) 
Dr. S?tnmer':ille states that lead to the extent of 0.25 
p. p.m ts suffictent to condemn a potable water. 

"Legge in an article on lead [Jour. Roy. Soc .. A.rts 
LXXVI~, 4007:1023-1039 (Sept. 6, 1929)] states that 
1/32 gra:n o! lead absorbed daily will in time undern1ine 
the constttutlot: an~ set up chronic lead poisoning. For 
p~rposes of estl~atlon, assuming that the Coeur d'Alene 
Ctty supply carnes an average of 0.22 p.p.m. of lead 
there would be present in each gallon of such water 0.22 
x .0584 or ~.0128 grains of lead. If an intake of 1/32 or 
0.0313 gratn of lead daily is harn1ful, the water con­
sumer would therefore need to drink ~~ = 2.4 gallons 
of this water daily to acquire a harmf .. ~l

28

dose. This is, 
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of course, in excess of the volutne of water normally con­
sutned although lead absorbed by foods cooked in such 
\\'ater would doubtless reduce the factor of safety n1a-
terially." 
--------- -------------------------------~ 

Pages 18, 19, and 20 of l\,1r. Hoskin's Report. 

SUMMARY OF 1932 INVESTIG.A.TIONS 

By l\1. l\1. Ellis, Ph. D., Sc. D., In Charge, Interior 
Fisheries Investigations, United :States 

Bureau of Fisheries 

- ''1. The polluted portion of the Coeur d'Alene River, 
that is, the South Fork from a short distance above Wal­
lace, Idaho to its junction with the North Fork above 
Cataldo, and the main Coeur d'Alene River from the 
junction of the forks to its mouth near Harrison, Idaho 
was found (July, 1932) to be practically devoid of fish 
fauna, bottom fauna or plankton organisms. 

"2. The unpolluted small lakes adjacent and tributary 
to the Coeur d'Alene River between Cataldo and Harri­
son, were supporting normal fish fauna of bass, sunfish, 
perch, and minnow, together vvith ample aquatic vegeta-
tion and plankton fauna. 

"3. Thompson Lake and Swan Lake, both rather 
heavily polluted by recent backwaters from the Coeur 
d'Alene River, were almost without plankton fauna. 

"4. The plankton fauna of Coeur d'Alene Lake as 
a v;hole was rather sparce, and particularly poor at the 
south end. No plankton were taken off Harrison and at 
the n1outh of the Coeur d'Alene River; and very few as 
far up the lake as East Point. A cmnparison of the 
plankton data obtained by Ketnmerer in 1911 with those 
collected in 1932 sho\ved a decline in the plankton fauna, 
but the same general distribution, Ketnmerer having 
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noted the poor plankton fauna near the mouth of the 
Coeur d'Alene River. 

"5. The botton1 fauna of Coeur d'Alene Lake was 
very n1eager, and seen1ed to be declining. 

"6. l\1innows, dace, bass, and perch were found and 
trout reported as living in Coeur d'Alene Lake. 

"7. The decrease in ~he numbers of trout living in 
Coe?r d Alene ~ake dunng recent years, should not be 
attnbuted to 1111ne wastes alone as various other factors 
have been operative to cause these fish to become less 
plentiful in this lake. 

."~· The St. Joe River and Chatcolet Lake were main­
tatnlng good plankton, bottom insect, and fish faun~. 
Bass, trout, perch, n1innows and dace were all found in 
these waters. 

~'9. No significant differences in dissolved o-ases pH 
carbonates, and other factors dependent upon these' wer~ 
found between the waters of the polluted portion of the 
Coeur d'Alene River, and those of the St. Joe River or 
of the unpolluted portions of the South Fork. The spe­
ctfic conductance of the polluted water was higher than 
that. of the unpolluted water but did not indicate an ex­
cessrve atnount of soluble n1aterial in the polluted water. 

~· 1.0. Comparisons of. the dissolved gases, relative 
actdtty, and ~arbonates tn Coeur d'Alene Lake during 
July,. 193c2 vvtth the analyses made by Kemmerer in this 
lake tn 1911. showed the values reported by both surveys 
to be. :ssenbally the same, indicating little change in the 
condt~ton of the lake with regards to these factors over 
a penod of 20 years. 

, "11. ~he bottom of the polluted portion of the Coeur 
d Alene Rtver was deeply covered with shifting deposits 
of very fine rock powder which not only overwheln1ed 
the tnottotn fa.una but preven~ed the development of any 
bottmn consoctes of an1n1als etther adult or in1n1ature. 
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"12. Along the polluted portion of the Coeur d'Alene 
River the banks, flats, and low lands were cov:red ~ften 
to a depth of several feet with deposits of m1ne sluJ.?es 
which had been left there during high wat.er and w~1ch 
were continually being returned to ~he nver by w1nd, 
rain, and current action, thus produc1ng .a constant re­
pollution of the river with the slimes prev1ously dropped 
by the river. 

"13. Deposits of n1ine slimes more or less tnixed with 
other soil components, were dredged from ~he floor of 
Coeur cl' Alene Lake at various stations, show1ng that the 
mine sli1nes have spread rather gene:ally o~er the bottom 
of Coeur d' .l\lene Lake, particularly 1n the hne of flow be­
tween the mouth of the Coeur d'Alene River ~nd the ~ut­
let of Coeur d'Alene Lake west of Coeur d .Ale~e C1ty. 
These bottom deposits contained lead and z1nc 1n small 
a1nounts, and soil sa1nples from the banks of the Spo~ane 
River near Green Acres, \i\Tashington also conta1ned 
traces of lead, zinc and copper, suggesting that some. of 
the mine slimes or their products are not only earned 
across the lake but out of the lake and ~own the Spokane 
River. 

"14 Dace and minnows living in Coeur d'Alene Lake 
near Conklin Park, when transferred to live cages in the 
Coeur d'Alene River a short distance above the mouth 
of the river died in 72 hours while cont:ols under the 
satne conditions of confinement showed no 111 e~ects after 
120 hours' exposure to the lake water off Harnson. 

"15. Water fron1 the polluted portion of. the Coeur 
cl' AJene River near IIarrison vvas definitely tox1c to plan~­
ton crustacea, killing all plankton animals placed 1n th1s 
water in 18 hours or less. 

"16. All of the milling chemicals ·with the exception 
of socliun1 carbonate were very toxic to both fish and 
plankton. The milling chemicals, howev~r, do ~ot pre~ent 
any particular pollut.ion hazard except 1n the 11n1ned1~te 
vicinity of the empty1ng flun1es as only part of these m1ll-
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ing chetnicals leave the n1ill and the organic derivatives as 
potassiun1 xanthate and the cresols are soon broken down 
in the stream. 

"17. The milling products, that is, the rock powder 
and sodiun1 compounds were relatively non-toxic except 
as they disturbed the natural salt balance in the river 
\Vater. Plankton anitnals were fairly sensitive to such 
changes. 

''18. The washed sulphicl ores of both lead and zinc 
\vere non-toxic to fish in 31 days' exposure, but the \Vash­
ecllead ore was quite toxic to plankton. 

''19. 1\!Iine waters and flume waters were quite toxic 
to plankton. 

"20. Large amounts of incrustations were observed 
on the exposed mine slitnes on the flats along the polluted 
portion of the river and in soils more or less impregnated 
with mine slimes. The incrustations formed hard coat­
ings over the soil in n1any places and often covered sever­
al acres of surface at any given stations. In July, 1932 
these incrustations amounted to 26 tons per acre on 
Thon1pson Flat. 

"21. The incrustations were composed of a soluble 
fraction ( 3 to 40 percent) which was largely zinc sul­
phate and an insoluble fraction carrying zinc, and lead 
compounds. 

"22. The soluble fraction of these incrustations was 
highly toxic to fish, frogs, turtles, fresh-water n1ussels 
and plankton crustacea. 

"23. Exposures of 12 to 31 clays to high dilutions of 
these incrustations were fatal to fish, the animals showing 
among other symptoms black deposits of lead in the fins 
and elsewhere about the body, indicative of cumulative 
lead poisoning. 

"24. The acute pollution conditions existing in the 
Coeur d'Alene River as resulting from the enorn1ous de-
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posits of rock powder and frmn the toxic su?stan~es pro­
duced by the \veathering of the exposed mtne slln1es on 
the fiats, are threatening the small lakes along the Coeur 
d'Alene River, and also Coeur d'Alene Lake. 

"25. There is but one solution for this pollution prob­
lem as far as fisheries are concerned, namely, the exclu­
sion of all mine wastes from the Coeur d'Alene River. 

''26. A practical systen1 for the disposa~ o~ mir:e 
wastes without river pollution, now in operation tn Bn­
tish Columbia is discussed." 

Pages 125 to 130, Inclusive, or Dr. Ellis' Report. 

SUl\1l\1ARY OF INVESTIGATIONS 

By W. V. Leonard, State Chemis~ and 
Sanitary Engineer, Departn1ent of Pubhc vVelfare 

Boise, Idaho 

"Discussion of Analytical Data 

"In the review of the results of Stations 1 to 9, in­
clusive, the analytical data checks very closely with t~e 
original thought. A dimunition of the lead content 111 

keeping with the distance fron1 th~ n1outh of the Coeur 
cl' Alene River \Vas noted. No erratic san1ples \vere found 
in those subtnittecl to the State Departtnent, and only the 
variations due to the lake level and river flovv \vere shown. 

"Toxicity of Lead Salts 

"There is such a discrepancy in the literature relating 
to chronic lead poisoning that this report will not atten:pt 
to o-ive the tnaxin1un1 amount of vvater that could be tn­
g-es~ecl before the allowable lin1it of poisonin~ wo~ld. be 
1~eachecl. It is generally conceded that lead tn dnn~tng 
water \vhere it reaches one part per million or more, ts a 
direct health hazard. None of the stations sampled by 
the Department of Public Welfare reached more than 
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.26 p.p.m. This maximum was at the Harrison Intake, 
Sample No. 1. At the intake to the Coeur d'Alene River 
supply, the average lead content over the period of this 
examination was .15 p.p.m. 

"While this exceeds the Treasury Department's ruling 
on waters in inter-state traffic, it is my opinion that there 
is no great health hazard due to chronic lead poisoning 
for the public using water at Coeur d'Alene." 

Page 26 of Mr. Leonard's Report. 
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