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GOVERNMENT GULCH - WATER SYSTEM STAND PIPE
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COMMISSIONERS:
VINCENT ALEXANDER, zuajmmsx
VERNON T. LANNEN
A.E.SAGDAL, Chairman

CLERK DISTRICT COURT
VICTORIA WHITE, AUDITOR and RECORDER

SHERRY KRULITZ, Tax coLLecroR

DUAE‘.\IE E. LITTLE, Assessor
LEWIS GARDNER, SHERIFF

RICHARD G. MAGNUSON, FROSECUTING

ALBERT M. PETERSON, coroner

May 29, 1975

The South Fork of the Coeur d'Alene River Rehabilitation Committee
was organized June 25, 197L for the purpose of initiating the upgrading
of the quality and appearance of the river. The Committee was of the
opinion that a demonstration site was desirable to utilize designs from
various agencies that might be applied to an overall plan for the South
Fork. Furthermore, if a demonstration project was successful, combining
the efforts of local and state interests, it probably would help create
interest on the part of federal agencies to assist on the overall plan.

The State of Idaho, through the Governor's Office, has obtained from
the Pacific Northwest Regional Commission, a tentative grant of $25,000 to
assist in this project; has expressed support of the Committee's interest,
and has set this $25,000 aside for use in a demonstration project subject
to local support. However, if local financial support is not forthcoming
by the first part of June, then the funds will be withdrawn.

A demonstration site was selected by the Committee (Big Creek to the
Evolution Bridge), a tentative plan drawn, and preliminary costs were de-
veloped. The estimated cost was approximately $100,000 for the total
length. However, it is the Committee's understanding that the downstream
1/3 was being considered for a future tailings pond. If that portion was
eliminated from the obroject, the costs would be reduced to an amount some-
where between $50,000 and $75,000.

Tf local cash or contributed services (equipment and operators) were
available to match or make up the difference between the amount offered by

the Govermor, and the actual cost, the demonstration project could be start-
ed in July or August of 1975.

Y-y\7
94 - 4144



As Chairman of this Committee, I am aware of your interest in
upgrading the area, and that you have, and are, investing money in cleanup
and revegetation. Since the proposed demonstration project fits well
with your previous and existing efforts, I feel it would be beneficial to
yourselves, the Commitiee, and residents if we obtained your support and
financial assistance, '

Without your assistance, it would appear that the project has little
chance of success.

If you have any questions on this matter, please feel free to call.

Sincerely,

Vernon T. Lannen, Chairman

VTL/mm



CLERK DISTRICT COURT
VICTORIA WHITE, AUDITOR and RECORDER |

COMMISSIONERS:
VINCENT ALEXANDER,
VERNON T. LANNEN

A.E.SAGDAL , Chairman

SHERRY KRULITZ, Thx correeton
DUANE E. LITTLE, Assessor
LEwWIS GARDNER, sHERIFF

RICHARD G. MAGNUSON, ;ﬁrgg%%ug‘:m . ALBERT M. PETERSON, coroner

November 19, 1975

Jerry Cobb
Panhandle Health Di.st.
Silverton, Tdaho 83867

Dear Sir:

There will be a meeting of the South Fork Cosur d'Alene Rehabilita-
tion Committee on Monday, December 8, 1975 at 9:30 o'clock a.m., in the County
Commissioners' Conference Room, Wallace, Idaho.

James Wrigley and Warren Reynolds, Dept. of Water Resources, will pre-
sent a preliminary review of the State Water plan for the South Fork.

Also, recently taken aerial photos of the South Fork will be available
at the meeting.

Sincerely,

.

Vernon T, Lannen, Commissioner

VTL/mm



COMMISSIONERS:
VINCENT ALEXANDER,
VERNON T. LANNEN
A.E.SAGDAL , Chalrman

CLERK DISTRICT COURT
VICTORIA WHITE, AupitoR and RECORDER

SHERRY KRULITZ, TAEASURER and

DUANE E. LITTLE, Assessor

LEWIS GARDNER, sHEeRIFF

ALBERT M. PETERSON, coroner

RICHARD G. MAGNUSON, RISSRREYC  + oo L2

T \.nq.rl-— L p "
- h’m--_ : _ B -_'1";':'.; - _‘ 2 J-'?N.J
(oundy of Shoshone

WALLACE, IDAHO

April 1k, 1976

Jerry Cobb
Panhandle Health Dist.
Silverton, Idaho 83867

Dear Sir:

There will be a meeting of the South Fork Coeur d'Alene Rehabil-~
itation Committee on Wednesday, April 28, 1976 at 9:30 o'clock a.m. at the
Public Safety Facility, Wallace, Idaho,

James Wrigley, Dept. of Water Resources will be present to discuss

the proposed State water plan and the possible affects it would have on
the South Fork of the Coeur d'Alene River,

Sincerely, ,

%ﬂ Wi/j/@//wm

Vernon T, Lannen, Commissioner

VTL/mm




IDAHO DEPARTMENT OF ENVIRONMENTAL AND COMMUNITY SERVICES
Environmental Services
Boise

'REPORT OF WATER SUPPLY

Year_ 1974

Place _Bunker Hill Company County _Shoshone Census Population. ..o

Bunker Hill Company

Ownership

Supply used by .Company surface and underground workers and processes,.part of Kellogg, Wardner

Deadwood Gulch, Silver King (Sherman Ely, Service Foreman)population served.2,000 + 2000 workers

FIELD SURVEY DATA

DESCRIPTION OF SUPPLY: Give a brlef description of the source and the maln features of treatment, pumping equip~
ment, storage available, adequacy of system, distributiun or direct pumping, supervision of additions and extensions
from a public heulth viewpoint, adequacy of pressures, separation between sewers and water mains, laboratory and
related conrols of quality.” If supply ls untreated or chlorinated only, describe protection agalnst entrance of contami-
ination.” Attach additional sheets if necessary.

The 3 sources of water for the domestic water system are as follows: Milo Creek, dam,
screened diversion 3/4 miles above Wardner, W&T gas chlorinator, flow meter, unused 6
year old 1 MGD filter, 8" line to 90 connections in Wardner, 400 connections in Kellogg,
8" line to Mine Plant and mine, 4" line to 12 houses in Deadwood Gulch. The system in-
cludes 250,000 gallon storage in 4 tanks. The system can be connected at one location to
the Idaho Water Company system in Kellogg. Average total water use is about 750,000 gpd.
Government Gulch, dam, screened diversion 3/4 mile above zinc plant, 12" line, W&T gas [l
chlorination with 15,000 gallon detention, 12" line to zinc plant, phosphorus plant an’i_
40 houses in Silver King, with overflow at smelter to processes. The system includes ;f'

60,000 gallon storage in one steel tank near the source. Average total water use is BN |
estimated at 600 GPM. North Fork Coeur d'Alene River, pumps above Enaville at bridge, 20"
line, booster pumps, hypochlorinator at smelter for domestic, 50,000 gallon storage, overflo
to processes. This system can also feed the Government Gulch system when needed in times o:
turbid water or low flows in Government Gulch. The system supplies raw water to the contro
building at the SFCDARSD Page Ponds. Chlorine residuals for all systems was measured at 0.
mg/l at the company buildings. Bacteriological samples have been good. The operation and
maintenance of the systems agpeared to be very good although some equipment and piping are

¥6£¥.IC ]ﬁiEALTTI!’IleDEE%%Bany Daesfrﬁ)e gﬁet‘fy the sa.nlta.ry ng%sgsg:?ch ‘gf%s-ll;mes cross connections, emergency in-
takes to unsafe supplies, inadequate protection against sources of pollution, inadequacy of treatment, defective
structural features, possibility of flooding, deficlent operating practices, inadequate sanitary control of additions or
extensions to system, lack of proper plumbing regulations and enforcement, inadequate control of water in distri-
bution system. Attach additional sheets if necessary.

1. All 3 sources are surface water and filtration is not provided. The existing Milo
Creek filter has not been used. The Milo Creek watershed contains the Silverhorn Ski
Bowl; the Government Gulch watershed contains very little vegetation; the North Fork
watershed includes farms and recreational developments and houses.

2. Chlorine residuals and bacteriological samples have not been obtained in the mine.

3. The possibilities for cross connections with process waters may exist because of the
large piping complex and varied uses and sources of the waters.

4. The wooden storage tanks appeared to be in poor condition.

5. Chlorine contact time for the Milo Creek System may not be adequate for the first users.

Englnesr Jeff Cook, P. E. . Date of Investigation _September 19, 1974

9y -Y42(7
9d~YgY

DECS 74055



LABORATORY DATA

. BACTERIOLOGICAL; ANALYSES
Number of samples required -per month six Laboratory Coeur d'Alene
SAMPLES HAVING 8 OR MORE
RONTH 10-M1. PORTIONS POBITIVE PORTIONBS POSITIVE
AXND No.
YEAR BAMPLES
. Number Percent ) Nunber Percont

THREE_SYSTEMS| COMRINED Positive (1) Positive (=)
913 5 [0 N T
10=73 3 [ R I
11=73 6 i R N,
12=73 6 Yo .
1=74 8 0
2=-74 6 0
374 3 0
5274 3 T ey
6-74 6 o T

7—74 6 o ..........................
8-74 g 0 :

9-74 3 0 DHW Yamples

(1) Bbould not exceed 109 In any one month
(l)-Bhould not exceed 5% In 20 or more per month nor one sample in less than 20 par month.
CHEMICAL AND PHYSIOAL ANALYSES
’ (Chemical results in p. p. m.)

Results collected during period from to

pH Caleium t Hardness

Temperature Magnesium e ree

Turbidity Alkalinity . N

Color Sulfates e

Taste Chlorides ... ... . fetemen smmerercmamee

Odor Fluoride

Total Bolida Leed o it ] et oo e
Iron and Mang Ardenic e eveansnnceomenananenc shomssassresnaans] sreences

CONCLUSIONS AND RECOMMENDATIONS
Based on Engineering Survey and Laboratory Data
1. The filter on the Milo Creek system should be operated continuously.
2. Filtration should be provided for the domestic water from the Govermment Gulch
system and the North Fork System.
3. Chlorine residuals should be measured weekly in the underground domestic water
system and bacteriological samples should be obtained twice per month underground.
4, A cross-connection program should be conducted to locate and eliminate all
connections of potable and process water.

1,3 immediately. 2 by December 31, ,,76

Recommendations should be complied with on or before

This water supply is satisfactory for provisional approval,

Date __Sept.. 27, 1974 ,&(mw) 7 Cindad

O Director, Categorical Programs™




department of health and welfare

ATE OF IDAHO! STATEHOUSE, BOISE, 83720 James A. Bax, director

:HGvdID Andrus,governars Environmental Services Division

412 Lakeside

P. 0. Box 608

Coeur d'Alene, Idaho 83814
August 23, 1974

Safety Director

Bunker Hill Mining Company
P. 0. Box 29

Kellogg, Idaho 83837

Dear Sir:

Please find enclosed a copy of the "Idaho Drinking Water Standards." We

call your attention to the following 1nformat10n and requirements contained
within the Standards:

IDAHO STATUTES; Section 37-2102. (as amended) '"Domestic Water To
Be Protedted. --Any person or persons, corporation or corporations or -
officers of a municipality, owning or maintaining any plant or system for
the supply to the inhabitants of this State, or any part thereof, of water
for domestic purposes shall protect the same and keep it free from all im-
purities and all other foreign substances which tend to injure the health

of the ultimate consumers of such water, whether such impurities or foreign
substances are chemical or bacterial....."

DEFINITION; '"Water supply system includes the works and auxiliaries
for collection, treatment, and distribution of the water from the source of
supply to the free flowing outlet of the ultimate consumer."

SECTION 1.2; ''Frequent sanitary surveys shall be made by the purveyor
of the water supply system to locate and identify health hazards which might
exist in the system. The manner and frequency of making these surveys and
the rate at which discovered health hazards are to be removed shall be in
accordance with a program approved by the Department of Health."

We, therefore, request that you initiate the follow1ng program regarding
the domestic water system:

1. Bacteriological samples should be obtained and submitted to our
laboratory for analyses. At least two bacteriological samples
should be submitted each month, preferably one from the surface
system and one from the underground system. Mike Broadwater of
the Coeur d'Alene Laboratory should be contacted regarding the

. submission of samples (phone 664-9296).



Safety Director

Bunker Hill Mining Company
August 23, 1974 ,
Page 2

2. A sanitary survey should be made on the presenf water system.
The results of the survey, including a sketch map of the system
should be submitted to this office.

We request that you initiate this program immediately, If you have any .
questions, please contact this office, or Jerry Cobb of the Panhandle Health
District, Silverton, Idaho, phone 752-1235,
Sincerely,
DEPARTMENT OF HEALTH & WELFARE
Aty /b( ﬁ(ivdﬁiug/

es M, Kimball, P. E.
egional Environmental Supervisor

JMK:nj

Enc-1

cc: Bob Olson
Jack Ross

Jerry Cobb—""
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PR T Environmental Services Division

412 Lakeside

P, 0. Box 608

Coeur d‘Alene, Idaho 83814

September 6, 1974

Mr. J. E. McKay, Vice President
Technical Services
The Bunker Hill Company
P. 0. Box 29
ellogg, Idaho 83837

Dear Mr. McKay:

This is in reply to your letter of August 29; 1974 regarding, the company's
domestic water systems. = ,
We are aware of your bacteriological sampling progfam and have copies of all
test results. The sample report forms indicate the original source of the
water, "North Fork," "Government Gulch" and Milo Creek" but do not indicate
sample locations. We are asking that samples berobtained at the surface and
underground domestic water sources every month.  Please indicate the location
of each sample on the report forms. ; o ' :

The second part of our letter of August 23, 1974, asked the Company to

conduct a sanitary survey of the domestic water systems to locate and identify
any health hazards. Investigations of the entite water systems should be an
ongoing program for any purveyor of domestic water. Our files indicate the
Company has not recently conducted such investigations, If such investigations
have -recently been made; please supply this office with the.results of the
study, including plans for correcting any notéd deficiencies. We'also request
yoﬁxsupphyhusrwithogkqﬁgh;m@g§gqf”EQg systems to 9P4§tghagdvc??plg£e op:‘ﬁi%es.

T e " WLe et
DULY @ Rlulensg Tu rpe Jeygr r . - ch =t e

T4 e ) - de o le 7 X P TR A SR S X TN S L e oy S o U XL s ;
ThlsuofficesisarqugrggT;ocggggcgnggﬁggggﬁygggHgfNg%lﬂgthﬁc“wqggz systems

Wi I

everyvgwg;years;gﬁWgzg§l;chgdgct”gpyesgggapggngvangopgg_? éampleg of the
Company's systems in the near future. Y par

'The'requestéd’Céhpén& fivestigations
and/or>submission’of:information will facilitate inspections by this office.

P .- sy
e P e G A T R R

Please submit the information as requested, If &QﬁlhéGQfagy questions, call.

A pge 5 LR, @ r v ~ il
hotFtme _n mal 4 gadis e dse Sincerely, ;
PIETC qenamTamy TOASSEVANL SR 0T 8 B0 e Tasy w, | e -
- DEPARTMENT OF HEALTH & WELFARE
. t ;(‘ . . .‘ i
Jafhg &xﬁmbau, P. E.
R onal En_virqn,mental Supervisor
JMK:nj
cc: Bob ‘Olson
: Jack Ross

Jerry Cobb==—""



Environmental Services Division
P. 0. Box 608

Coeur d'Aleno, Idaho 83814
December 6, 1974

Mr. J. E. McRay, Vice President
Technical Services

The Bunker 1llill Company

P. 0. Box 29

Kellogg, Idaho 83837

Dear Mr. McKay!

Plcase find enclosed copies of the analytical data for samples obtained
from the Bunker Hill water systems.

The data slhow a violation of the Drinking Water Standards for manganese

in the Govermment Gulch system, 0.26 mg/l versus 0.05 mg/l standard.

This sample was obtained in the shower room of the zinc plant boiler room.
The manganese drinking water standard is wainly based on taste and appeaxr=—
ance of the water. This mangancse level may also be of concern to you in
sone of your industrial proccsses.

If you have any questions, please contact this officae.
Sincerely,

DEPARTMENT OF HEALTH & WELFARE

Jeff C. Cook, P. E.
vaironncntnllunsineer

JCC:nj
enc=3 .
cci Bob Olson

Y
=



LABORATORIES: STATE OF IDAHO — DEPARTMENT OF

soisE " ENVIRONMENTAL PROTECTION AR
D EaClici WATER SAMPLE /'
LEWISTON FOR BACTERIOLOGICAL QUALJHY
ROCATELLO (PURITY TEST)

TWIN FALLS

PLEASE PRINT PLAIN

See Back of Form for Collecting instructions /

source_Pir Ker M LE
(Type of Well, Spring, Stream, Etc.)

LOCATION OF SOURCE 57 [ /g’!f ,é, /ﬁ’w)«é Y 4\»

(Address If City: Distance and Direction from Town if Farm)

ﬁ»,./,- ééﬁ/ IF WELL, GIVE DEPTH

Feet

ADDRESS 2 xS a5 ‘ |
SAMPLE COLLECTEDé/-fO*W

So/mn Lol S 356>
= City tate ZipCode

RESULT OF WATER TEST:

i

REPORT RESULT TO:
7

S-27-757

Date
INTESTINAL BACTERIA WERE D FOUND IN THE WATER SAMPLE

INTESTINAL BACTERIA WERE NOT FOUND IN THE WA SAMPLE
MEMBRANE FILTER COLIFO%WD ml.
DATE RECEIVED j“ & g ~79 . ' /‘m

Microbiologist il

EXPLANATION: Intestinal bacteria should not be present in your water supply. The presence of these
organisjns indicates that your water is contaminated. This may be due either to poor quality of water
at its sburce or improper construction and maintenance of the system. Because the quality of water
may Vi rryﬁfrom time to time, it is recommended that repeat samples be submitted. For Department of
Envir ental Protection and Health recommendations or approval of your water supply, please con-
tact y@lur sanitarian or public health engineer.
PRESUMPTIVE TEST CONFIRMATORY TEST
DATE 10cc 10cc 10cc 10cc 10ce DATE RESULT

é:/n‘,d'— &

Sty =0

FILL TO NECK OF BOTTLE. ALLOW AN AIR SPACE AT THE TOP

FORM DH 73271
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50 STATE OF IDAHO

DEPARTMENT OF HEALTH DIVISION OF ENVIRONMENT |

AND WELFARE Boise s 720

April 9, 1981

James H. Boyd, P.E.

Manager, Environmental Affairs
The Bunker Hill Company

P.0. Box 29 '

Kellogg, Idaho 3837

Dear Jim: '™

Thank you for the Oppurtunity to meet with you and the representatives of
other mining companies to discuss requirements for public water systems.

We have reviewed the [daho Drinking Water Regulations and will explain

—am————

our application of these Reqyulations in the following discussion with
regard to non-community water systems. Al] section citations refer to
the Idaho Regulations for Public Drinking Water Systems.

The major emphasis of Idaho's Public Water Supply Program in implementing
the Safe Drinking Water Act is directed toward community water systems
(i.e., cities, subdivisions, mobile home parks). This emphasis follows
the national program as directed by Congress and the Environmental Pro- - -
tection Agency. .

Our involvement with non-community water systems is minimal; however, we
do expect these systems to conduct certain minimal monitoring requirements
including bacteriological monitoring [Section 1-8100.01(b) and (c)] and
the one-time nitrate analysis [Section 1-8101.03(b)]. Bacteriological
monitoring requirements for groundwater sources is once every quarter and
monthly for surface water sources. _ :

Turbidity monﬁtqring [Section 1-8103.02] is required only for supplies
of water for: comnunity water systems. At the end of February, 27 out of
80 surface water systems were monitoringbfor turbidity.

The fo]]owing outlines our intent with regard to application of the Idaho
requlations for community and non-comnunity public drinking water systems.

section 1-8003 - A1l systems
1-8004 - A1l systems

1-8100 - As designated for community and non-commnunity systems




James H. Boyd, V.o,
April 9, 1981
Paye Two

section 1-810]1

1-8102

1-8103

+1-8104

1-8105
1-8106

1-8107

1-8108.01

1-8102.02
1-8105.03
1-8103.04
1-8108.05
1-8200.01

e

1-8200.02

1-8200.03

1-8300 °
1-8301 -
1-8302
1-8303
1-8304
1-8305

1-8306.01

As desiynated

Community systems on?y_

A1l systems should meet turbidity requirements. Only
community systems are required to conduct turbidity

monitoring.

The primary concern of secondary quality standards
1s for comunity systems.

The intent of this provision is for conmunity systems. f"oféﬂu

A]i'éyétems £

A]isgystems

A1l systems

Community systems

Non-community systems

AT systems

A1l systems

A1l systems

Al systems

Community systan;

All sysfems

All systems

A1l systems

All systems

A1l systems

A1l systems

Cross connection coatrol is requiréd for all systems.
For non-comunity systems, it is the responsibility of.

the purveyor to ensure that unsafe substances do not
enter the system.




James H. Boyd, P.E.
April 9, 1981,
Page Three

_ §pg;jgp§“1:§§p§:gg_}brgggh~1;830§:Q§ - Applicable to community systems.

1-8307 - All. systems
1-8308 - All systems
1-8400 - A1l systems. However, Sections 1-8400.01 through
2 1-8400.10 or purtions theredf may be waived for non-

community systeus if the project is reviewed by
Health Department staff prior to construction.

1-8500 - All systems. This Section authorizes the Director to

e ‘waive any requirement of Sections 1-8200 through 1-8400.
We hope you will find the above information helpful.

When we propose modification of the regulations, we will clarify the intent
of requirements for community and non-community public water systems.

Sincerely,

4

Al E. Murrey, P.E.
Chief, Bureau of Water Quality

AtM:par _

cc: Lee Stokes
Dick Rogers
Field Offices

.Bob 0Olson+



5\ STATE OF IDAHO

DEPARTMENT OF HEALTH AND WELFARE

Division of Enviromnment, 2110 Ironwood Parkway, Coeur d'Alene, ID 83814
(208) 667-3524

JUL. 161982

July 14, 1982

MEMORANDUM
- [900 &GT A
N
TO:  Jim Goodloe = 3,24 o8
FROM: Steve Blackhurst }P _
) S0 GPM
RE: Bunker Hill Inspection, July 13, 1982 - = 12:9 s

On the morning of July 13, 1982, Dwight Hagihara and I met with Ralph Gilges
and Dick Padgett at the Bunker offices. Mr. Gilges said from the beginning
that he could not agree to bring the system up to ''State Standards'". If,
however, there were specific items that needed correcting he would consider
them individually to see if he could agree to correct them. He didn't like
the possiblity of an open-ended agreement with which we could add more things
later. Mr. Padgett then gave us an overview of the water system. After that
Mr. Padgett took us on a tour of the facility.

There are basically two systems. They have a surface source up Government
Creek above the zinc plant which can supply as much as 1500 GPM. Just above the
lead smelter the line from Government Creek joins with a supply line from the
other source, two shallow gravel bar wells at Enaville. The combined flow

from the Enaville wells is about 5800 GPM.

With reference to Bunker Hill supplying water to CSC, Mr. Padgett said they
basically give water from the Government Creek source to CSC in the area of
Silver King School which is distributed to the school and about 12 homes.
This water has been previously chlorinated with adequate contact time. They
also have an intertie at the east end of the plant through which they sell
water to CSC on an as needed basis. They can also buy water from CSC if
needed. The water at this point is probably a mixture of Government Creek
and Enaville water. It has been previously chlorinated with adequate contact
time by the time it reaches this point.

After the inspection, I showed Mr. Gilges a list of what we considered
deficiencies in the system, as follows:

Government Creek Source:

Balance Tank - Vent on tank needs screen replaced.

Manhole cover needs lock for security.
Chlorination Room - Lights and vent fan were not operational and need to

be repaired.
- 427
94~ Y2l

EQUAL OPPORTUNITY EMPLOYER



Memorandum to Jim Goodloe July 14, 1982
RE: Bunker Hill Inspection, July 13, 1982 Page 2

Government Creek Continued:

The C1, gas cylinder needs to be secured to keep it from falling over.
There was no Cl) air mask available at the site.
Water Rights - A clear water right apparently has not been obtained.

Enaville Wells (constructed in the late 1950's):
one

The #w® 5-foot diameter well$ are in a pit which is subject to at least - 2 panp*®
annual flooding.

The casings are not sealed to prevent surface water contamination.

The casings are not properly vented.

High pressure system off Enaville Wells.

There is insufficient chlorine contact time before their people drink it
but it has sufficient contact time before going to CSC.

The chlorination room is not properly vented, does not have a sign indicating
what it is, and there wasn't a Cl; air mask available at the site.

Pump House Booster Station - The booster pumps were located in a pit about
20 feet away from three (3) PCB transformers which could result in
contamination.

Sampling:

The company was not up to date on inorganic samples from both sources, an
organic sample from the surface source and radiochemical samples as
required in the Regulations. We took the samples and Mr. Gilges said he
would pay for them.

Bacti sampling has previously been taken of raw water only rather than from
the distribution system,

Cross-Connections:

We expressed our concern over cross-comnection potential, especially
during demolition. We told them at the very least they needed an active
cross-connection program which probably would include isolation, draining
and flushing of lines in the demolition areas and possibly R. P. devices
at the phosphate plant or other high contamination potential areas that
would not be demolished.

The system was in fairly good shape. However, much of the system operates on a
manual basis including pumps, chlorinators, etc. Without constant attention
from maintenance people there could easily be problems.

In addition, I believe we should be concerned about the relationship between
Bunker and others using their water. It is not clear to me who is responsible
for treating the water supplyed to CSC. Who really owns the distribution system
to the homes in Govermment Gulch? Is CSC an extension of Bumker Hill?



Memorandum to Jim Goodloe July 14, 1982
RE: Bunker Hill Inspection, July 13, 1982 Page 3

What limitations are placed on Linfor Lumber and the Lions €lub, bath of
~which take untreated water from the Enaville line before it reaches Bunker
Hill?

After Mr. Gilges reviewed the list of deficiencies, he said he could commit
to fixing all of them but the chlorine contact time within the plant itself
and the Enaville well. He also said that he would personally go out and
look at the situation to see what could be done.

The afternoon of July 14, 1982, I talked to Mr. Gilges by telephone about
Enaville and he said he was prepared to extend the pit walls above the
expected high water lever (four or five feet), seal the wall as well as he
could, and put a check valve in the drain line from the pit to the river to
prevent the river from filling up the pit. He said he couldn't commit to
raising and sealing the well casing and putting a sanitary seal on it,
which I had suggested as an acceptable alternative. Apparently, an alternative
like I suggested had been proposed by plant people previously at a cost of
about $35,000 but was never approved. (I believe their cost included some
automatic control valves and radio operated equipment as well.) Mr. Gilges
believes any contamination in the pit would be so diluted in 5800 GPM as to
be insignificant. If that line of reasoning is acceptable then there would
really be no need to do anything to the wells.

The attached schematit may help in understanding what is a fairly complex

system that has been added to and modified many times over the years. I am
also attaching the list I showed Mr. Gilges at the completion of our inspection.
The items circled were the ones he wasn't sure he could commit to.

SB: zmj
Attachments

cc: Al Murrey
Larry Koenig
Jack Hockberger
Dick Rogers
Dwight Hagihara
Jerry Cobb

JUL. 1 61982
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2.0 SITE HISTORY S 7 7<J>

A chronology of events for the Bunker Hill site is presented here. This chronology is provided as a perspective on
present and historical activities leading to the preparation of an endangerment assessment for the site.

Chronology of Events (modified from WCC 1986)

1886 - First mill built which processed 100 tons per day, June 20.

1887 - Bunker Hill and Sullivan Mining Company incorporated.

1912 - Present mill constructed.

1916 - Lead smelter construction began, May 1.

1917 - First blast furnace at lead smelter went on line, July 5.

1928 - Electrolytic zinc plant began production, November 6.

1928 - Bunker Hill tailings pond constructed at location of existing Central
Impoundment Area (CIA).

1937 - Zinc plant enlarged to 120 tons per day.

. i)

1938 - Froth flotation installed at mill.

1941-1947 - Continual improvements to increase production.

1948 - Zinc plant enlarged to 160 tons per day. .

1954 - First sulfuric acid plant added to zinc plant,

1956 - Bunker Hill and Sullivan Mining Company changed name to Bunker Hill
Company.

1960 - Phosphoric acid and fertilizer plant constructed. - 0!

1961 - Cyclone separators installed in mill.

1963 - Additional unit added to zinc plant.

1965 - CIA started receiving mine drainage water.

1966 - Second sulfuric acid plant added to zinc plant.

1967 - Zinc plant capacity increased to 310 tons per day.

1968 - Sulfuric acid plant added to smelter.

- Smelter complex purchased by Gulf Resources and Chemical Corporation
(GRC), June 1.

1972 - Blast furnace length extended to accommodate increase in productivity.

9-Y217
Gy - Y244



1973

1974

1975

1976
1977
1981
1982

1983

1984

1985

Severe fire in main baghouse.
Study of lead smelter stack and fugitive emissions conducted by GRC.

Dividing dike constructed across CIA to provide separate area for gypsum
discharge.

Zinc plant and smelter began discharging into CIA.

Baghouse in lead smelter repaired; extreme atmospheric emissions for a period
of approximately six months associated with baghouse malfunction.

Symptoms of lead poisoning in local children reported and elevated blood levels
found by area health authorities, IDHW, PDHD, and CDC.

Central Treatment Plant (CTP) began operation.
Follow-up lead health study conducted by IDHW, PDHD, and CDC.

Scrubbers installed at Lurgi sizing building, fuming plant granulating stack, and
reverb and electric furnace.

610-foot stack added to zinc plant.

715-foot stack added to lead smelter.

Complex operation ciosed down by GRC.

Some solid waste shipped offsite by GRC, early 1982 through October 1982.

Waste disposal inspection by U.S. EPA.

Smelter complex purchased by the Bunker Limited Partnership (BLP),
November 1.

Crescent Mine (outside the complex) and Crescent Circuit of mill (within the
complex) reopened.

Bunker Hill Site added to Superfund National Priority List, September 8.
Third lead health/environmental study conducted by CDC, PDHD, IDHW and U.S. EPA.

U.S. EPA proposed a Federal Implementation Plan (FIP) for lead.

March - U.S. EPA air inspection for FIP refinement.

May - Silver Valley Superfund Advisory Task Force appointed and first meeting
held. :

July - US. EPA wastewater discharge permit (NPDES renewal inspection).

Aerial photography of project area performed by U.S. EPA.

2-2
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1986

1987

1988

1989

BLP announced replaceable equipment from smelter complex will be salvaged for resale.

September -

October -

November -

January -

March -

100th anniversary of the discovery of the Bunker Hill Mine.
BLP auction of replaceable equipment.

EPA/IDHW hazardous waste inspection of smelter records and
property.

Crescent Mine (outside the complex) and mill workers placed on two
weeks on, two weeks off alternating work schedule impacting the
Crescent Circuit Mill operations within the site.

Draft Endangerment Assessment submitted to U.S. EPA by
TerraGraphics, Inc. for IDHW,

Crescent Mine (outside the complex) and the Crescent Circuit of the Bunker Hill Mill
(within the complex) shut down due to depressed silver prices, May 30.

. June -

July -

US. EPA/IDHW removal of lead-contaminated soils in public areas
where children are most likely to play in Kellogg, Smelterville, and
Wardner, May 27 through June 24.

US. EPA/IDHW/Panhandle District Health Department (PDHD)
CDC-CEH (Centers for Disease Control - Center for Environmental
Health) Childhood ‘Blood Lead and Environmental Status Report
submitted to U.S. EPA.

On-going BLP smelter complex salvage activities continue.

Woodward Clyde Consultants (WCC) Interim Site Characterization Report submitted to

U.S. EPA.

April -

September -

GRC’s Proposed Bunker Hill Site Remedial Investigation/Feasibility
Study Work Plan for Unpopulated Areas submitted to U.S. EPA by
Tetra Tech, Inc./Morrison-Knudsen Engineers, Inc.

Draft Human Health Risk Assessment Protocol for the Populated Areas
of the Bunker Hill Superfund Site submitted to U.S. EPA by Jacobs
Engineering Group, ICAIR Life Systems and TerraGraphics.

Blood lead survey conducted by CDC, IDHW and PDHD.

February -

June -

Engineering Evaluation for Phased Cleanup - 1989, submitted to IDHW
by CH,M Hill.

Residential areas soil removal as a phased cleanup conducted by U.S.
EPA and IDHW.
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“UNCLE BUNKER"”’

Memories in Words and Pictures

Ray Chapman
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INTRODUCTION

«Uncle Bunker” was a nickname, or moniker, for a Kellogg company that was
Idaho's largest employer through much of the Twentieth Century. This was not a name
that everyone used to speak about The Bunker Hill Company. Nevertheless, it was a
name used frequently after World War II - sometimes with a favorable connotation, other
times with a less than favorable intention.

“Jncle Bunker,” like “Uncle Sam” on a larger scale, was a collection of people, once
reaching a number totaling nearly 2700 in the mid-1950s. Without people there wouldn’t
have been an “Uncle Bunker.”

Many types of people worked at Bunker Hill. For much of its history most of these
people worked underground in a variety of jobs. Some mined, some placed timbers,
operated pumps or worked on hoists. Others operated ore trains taking the ore to the
surface, Then there were those who were supervisors and still others with engineering or
geology degrees who directed the type of mining employed and who supervised the
search for more ore.

On the surface there were even more people, especially after 1917 when the first
surface smelting plant went into operation. The mills also were the location of numerous
operators of the equipment used to concentrate the mine ores. The machine shops, there
were three of them, were staffed with craftsmen capable of performing any type of work
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Second Bunker Hill Mill in Kellogg area
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day strike. During this long 1960 work stoppage, a Phosphoric Acid Plant, a previously
planned project, was constructed by an outside contractor but not placed in operation
until early 1961. This facility took some of the sulfuric acid produced at the Zinc Plant,
mixed it with purchased phosphate rock, to produce phosphoric acid (P205), with
gypsum as a waste product.

Phosphoric acid was marketed to fertilizer producers such as Stauffer Chemical
Company. The gypsum was stockpiled behind nearby earthen dams in the event some
future use could be found for this waste product.

Stauffer then proposed, in 1965, to build a pelleted ammonium-phosphate fertilizer
facility beside the Phos Plant and thus become a 50-50 partner with Bunker Hill in this
new venture. This arrangement was consumated and operated thusly until the Bunker
Hill closure.

When Bunker Hill decided to expand the Zinc Plant in 1966, a second sulfuric acid
unit was constructed and placed in operation. At the same time a new central research
and analytical lab was built to consolidate and replace separate labs operated previously
at the Mine, Lead Smelter and Zinc Plant.

Meanwhile, the biggest change in Bunker Hill’s 81-year history took place in 1968
when the Company’s 7,700 shareholders were replaced with one owner--Gulf Resources
& Chemical Corporation of Houston, Texas.

It came about somewhat in this manner. Robert H. Allen, President of Gulf
Resources, a company with one-tenth the 1967 sales of Bunker Hill, convinced New
York bankers that his company could manage Bunker Hill more efficiently than its
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present management! He thus was able to borrow nearly $40 million for a take over
attempt!

Gulf at this time was a company engaged in sulfur mining in Mexico. It had just
acquired a company producing lithium in North Carolina, and was also a controlling
joint-venture partner in a plan to capture various chemicals through solar evaporation of
salt water from the Great Salt Lake,

Allen’s aim, it was soon learned, was to create a large natural resource based
corporation and Bunker Hill's lead-silver-zinc operations became his next target to
achieve this goal.

Thus, with his borrowed money assured, Allen made a Tender Offer to purchase
700,000 shares of Bunker Hill common stock for $56 a share, The stock was then selling
on the New York Stock Exchange for $44/share. A tidy profit potential for Bunker
shareholders.

The Directors of Bunker Hill, not wishing to be taken over in this fashion by a small
company, immediately set out to find a merger partner that would raise the bid price of
Bunker Hill stock above Allen’s offer of $56. .

The first deal struck was with Homestake Mining Company of San Francisco.
Homestake was basically a gold mining company, started at Lead, South Dakota, and
operating the nation’s largest underground gold mine. Homestake also had extensive
other investments at the time of the proposed merger.

This merger proposal, however, was unsuccessful in that it failed to interest the
investing public sufficiently to move the price of Bunker Hill stock above Allen’s
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BUNKER HILL MINE PRODUCTION
oz SILVER
YEAR TONS % LEAD % ZINC Per TON
1887 26,855 15.20 1.80 8.70 m
1888 33,907 15.06 1.84 8.55
1889 37,784 16.26 2.32 6.23
1890 22,041 13.50 2.18 6.87
1891 17,092 11.28 2.67 5.66
1892 52,114 12.26 2.45 6.51
1893 65,481 9.84 2.49 5.40
1894 147,506 12.76 2.27 6.47 _
1895 127,860 12.12 1.51 5.94 i
1896 164,182 11.83 1.43 5.69 _
1897 185,312 10.77 1.37 5.66 _
1898 203,678 11.23 1.25 5.33
1899 143,398 11.46 1.25 5.44
1900 204,910 -~ 11.88 1.78 6.57
1901 274,170 11.20 2.03 6.14
1902 276,446 12.21 2.26 5.45
1903 268,455 11.13 2,20 4.87
1904 317,721 11.62 2.35 5.30
1905 337,043 12.01 2.37 5.37 |
_
_




| BUNKER HILL MINE PRODUCTION |

oz SILVER | ¥
| YEAR TONS % LEAD %ZINC  Per TON | XY
b 1906 349,753 13.02  2.44 6.11 _, !
W 1907 313,040 13.46 268 6.18 ~ “
. 1908 358,190 13.94  3.11 6.13 |
| 1l 1909 341,420 13.99  3.37 6.02 . !
L 1910 425,140 12.77 2.9 5.55 | “
£ 1911 464,750 13.06  3.06 5.70 _. A
| 1912 427,740 12.82  2.91 5.55 H_ .
g 1913 436,060 1292  2.86 5.80 | A
| 1914 440,819 1253 2.62 5.76 _
1 1915 455,205 1242 252 5.79 | !
| 1916 475,784 1202 2.40 5.70 , i
“ 1917 493,030 1227 2.42 6.00 | r
il 1918 389,027 1240  2.71 5.95 “ 3
| & 1919 393,698 12.63  2.67 5.90 : “
8| 1920 409,986 1239 2.67 5.66 m ““
m 1921 426,530 1220 2.70 5.42 . |
| 1922 421,532 11.98 271 5.26 _ 5
| 1923 425,817 1236 2.66 5.29 | I
| 1924 422,907 1246 2.72 5.27 . | ““

1925 453,412 12.03 2.99 5.15 *
144 .
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BUNKER HILL MINE PRODUCTION

oz SILVER
YEAR TONS % LEAD % ZINC Per TON
1926 459,761 11.37 3.32 4.96
1927 456,134 11.25 3.42 4.93
1928 452,345 10.73 4.09 4.80
1929 453,603 10.03 4.70 4.54
1930 455,475 9.44 4.33 4.25
1931 460,366 10.32 5.00 4.84
1932 429,880 10.08 5.08 4.52
1933 458,565 9.98 5.87 4.52
1934 362,388 9.11 6.29 4.07
1935 353,259 8.87 6.79 3.80
1936 347,603 8.52 6.90 3.65
1937 386,576 8.94 7.11 4.00
1938 347,315 9.35 6.37 4.16
1939 342,623 10.43 6.72 5.36
1940 383,324 10.85 6.93 5.89
1941 384,940 10.99 6.55 5.63
1942 408,549 10.42 6.65 5.65
1943 360,908 10.77 6.13 6.20
1944 251,062 8.63 7.51 b.24
1945 151,256 10.18 4.97 6.26
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BUNKER HILL MINE PRODUCTION

oz SILVER
YEAR TONS % LEAD % ZINC Per TON
1946 161,378 9.23 4.53 6.56
1947 246,601 7.22 2.54 4.50
1948 329,360 9.25 3.13 6.03
1949 299,005 8.40 3.18 5.83
1950 508,258 8.84 2.67 5.86
1951 624,938 b.79 2.56 4.12
1952 669,453 4.60 2.18 3.09
1953 407,112 8.34 2.79 5.43
1954 411,900 9.27 2.50 6.54
1955 528,833 8.70 2.78 4.64
1956 531,334 7.42 3.11 4.90
1957 521,041 8.26 2.94 4.43
1958 352,675 7.95 3.14 4.97
1959 445,369 7.85 3.26 4.73
1960 162,160 7.05 3.07 4.39
1961 475,991 6.88 3.36 4.01
1962 521,914 7.44 3.69 4.36
1963 450,903 7.50 4.03 4.38
1964 454,326 6.53 3.83 3.78
1965 366,837 6.41 4,68 3.94

s ——
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BUNKER HILL MINE PRODUCTION _
) oz SILVER “
YEAR TONS % LEAD % ZINC Per TON |
- 1966 383,630 5.67 5.04 3.20 _w
1967 366,025 5.69 5.03 3.24 __
1968 387,941 5.88 6.04 3.22 _,
1969 427,172 5.54 5.50 2.90 ,_
1970 425,954 5.97 4.64 3.67 ,
1971 479,409 4.83 5.33 3.16 R
1972 489,645 4.88 4.27 3.30 _

1973 573,005 4.08 4.32 2.80

1974 691,849 3.05 3.25 2.18
1975 711,130 2.88 3.18 1.92 _
1976 780,502 2.51 3.39 1.67 ._

1977 452,137 2.92 3.11 1.99

1978 545,593 3.37 3.24 2.40

1979 530,796 2.96 2.88 2.04

1980 535,051 3.08 2.91 1.95

1981 601,351 3.02 3.56 1.86

i
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ZINC PLANT PRODUCTION

ZINC CADMIUM

YEAR (TONS) (TONS)

1928 1,939 NA
1929 18,5620 NA
1930 9,509 NA
1931 8,466 NA
1932 5,955 NA
1933 7,685 NA
1934 9,834 NA
1935 12,448 NA
1936 21,223 180
1937 - 22,831 97
1938 15,634 NA
1939 18,427 NA
1940 37,477 NA
1941 39,285 NA
1942 39,916 NA
1943 41,124 NA
1944 36,562 NA
1945 33,110 NA
1946 34,833 NA

155




-
_» . ZINC PLANT PRODUCTION
M SULFRUIC
| & ZINC CADMIUM ACID
E YEAR (TONS) (TONS) (000 TONS)
P 1947 41,801 194 NA
B 1948 42,067 207 NA
| 1949 41,853 203 NA
| 1950 53,922 295 NA
| 1951 54,468 272 NA
i 1952 54,340 274 NA
E 1953 54,037 261 NA
_ _, 1954 47,404 195 9.7
| __4 1955 56,625 232 46.4
3 1956 57,799 233 45.9
i 1957 68,832 300 96.0
§ 1958 55,454 377 96.7
£ 1959 61,191 413 98.6
} 1960 26,449 168 41.3
H_. 1961 74,735 371 97.0
M 1962 76,756 413 81.4
} 1963 81,296 529 110.0
q 1964 91,760 594 108.7 H
A 1965 90,990 477 111.5 .
” , ._ 156 N
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ZINC PLANT PRODUCTION

SULFRUIC
. ZINC CADMIUM ACID

YEAR (TONS) (TONS) {000 TONS)
& 1966 90,000 436 118.1
1967 92,134 477 136.0
E | 1968 102,946 580 151.5
b 1969 105,700 637 157.6
. 1970 95,637 597 119.7
1971 94,012 531 112.6
1972 101,743 540 141.0
_ 1973 104,074 577 151.1
G 1974 92,702 395 142.6
q 1975 93,301 383 145.6
1 1976 100,398 387 163.8
: 1977 52,160 239 90.7
; 1978 83,966 341 146.0
i 1979 81,403 297 147.9
.. 1980 76,580 242 136.6
1981 70,937 330 107.4
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The mine owners also formed a coalition in 1889 to be
known as the Mine Owners Association. This was done to
present a united front against the unions and also to act
jointly for improving freight rates once the railroads
started doing business in the district.

1899 view of early Bunker Hill mine surface workings above

Wardner that in 100 years would have 150 miles of underground
tunnels and shafts from 3,536 feet above sea level to 1,800 feet '
below sea level.
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containing this mineral except where zinc was the only
mineral present to be mined.

When the U.S. entered the war in early 1917, the
District Central Employment office, created following the
1899 demolition of the Bunker Hill mill, was discontinued.
By 1918 the mines were short of labor after hitting a peak
with 5300 mine workers early in the decade. Some of these
workers were also involved in the construction of the new
Bunker Hill Smelter in 1916 and 1917.

The Bunker Hill Lead Smelter commenced
production in mid-1917, amid much applause in the
District , as well as the Spokane area, as this meant more
jobs. This also enabled several District mines to save
considerably on ore haulage costs due to the availability of
a nearby smelting operation. Bunker Hill, however, was
involved in a law suit with Asarco (American Smelting
and Refining Co.) over a 25-year smelting contract for
Bunker Hill mine ore, which had been negotiated in 1903.
The compromised settlement of this suit made one-half of
the production from the Bunker Hill mine assigned to
Asarco smelters through 1932, opening up additional
Bunker Hill smelting capacity available for processing
ores from other District mines.

By 1918, the mines of the District were experiencing
extreme shortages of workers as more and more men
were being taken into the army and navy.

At this same time, unionization returned to the
District, after nearly two decades of absence. The
International Union of Mine, Mill and Smelter Workers
organized an 800 man march in the Wallace City Park to
show their strength. Following this march, a strike was
called at the Morning and Gold Hunter mines in Mullan
over Portal to Portal pay, i.e., the payment of wages for
time spent going into and leaving the mine workings.
This short strike ended on Oct. 9, 1919, but without the
Portal to Portal provision at that time.










7% ?imt ez ’I{edmsﬁoj
Hardrock }ﬂmmg in North jda/w

B el I 5




CHAPTER 11

AUGUST THROUGH DECEMBER — 1888

The last five months of 1888 passed in very orderly fashion,
Payrolls were ever increasing throughout the district, and in Au-
gust, the Bunker Hill & Sullivan announced that its profit for the
prior 12 months was $400,000. At the time, the price of lead was
$4.32% per hundred. Each newspaper carried news of ore ship-
ments from the district, most particularly from the Tiger, Poor-
man and Granite Mines. At the west end of the county, the
Bunker Hill Mine and the Sierra Nevada Mine of Wardner were
also shipping,

The question of moving the county seat to the South Fork
drainage arose, but the opinion was generally held in Wallace
that the County could not afford to move the county seat. It is
interesting to note that this opinion was held at a time when Sho-
shone County could afford to support 94 saloons.

A large number of Italians landed at the Mission in mid-August
to work on the railroad line to the east end of the mining district,

The County Commissioners accepted the five miles of road
built up Nine Mile on October 1. - - - A meeting was held in
Osburn, backed by Wardner and Milo people, which advocated
the moving of the county seat from Murray to their area.

November of 1888 brought the election season. Two co-own-
ers bet each other a 1/6th interest in the Bob Lee, a claim which
Wwas an extension of the Maud S. mining claim, on the outcome of
the Hawley-Dubois election race for Congressional delegate.

53
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70 IDAHO'S BUNKER HILL

Review boasted that the new smelter would be “one of the most modern
and perfect in its equipment in the world,” and the Spokane Daily Chronicle
deemed it “the most sensational development in the present struggle
among smelting and mining interests for the control of the metal output
of the Coeur d'Alenes.”

The general public was no less enthusiastic. When the Industrial
Union and Spokane Board of Trade held a picnic the next summer, con-
versation focused on the smelter, and the Coeur d’Alene city band and
a number of citizens were guests. The Coeur d’ Alene Press reported that
visitors were greeted with yells of “What are you here for?” and the
“acceptable” reply was, “To build the smelter—let ‘er smelt!” Clearly,
residents, as well as businesspeople, were keenly aware of the smelter’s
importance to the area.”

The Guggenheim interests believed that talk of a smelter in Kellogg
was all a bluff that Bradley hoped to use in his campaign for a more
favorable smelting rate. However, by late 1915, Bunker Hill had suc-
ceeded in obtaining a commitment from the Washington Water Power
Company to provide inexpensive electrical power. In August 1916,
with construction of the new plant well under way, Bunker Hill began
screening and interviewing potential smelter supervisors. Town sites
in Smelterville (the location of the new plant) sold out quickly.®

In April 1917, in anticipation of the beginning of Kellogg operations,
shipments of Bunker Hill ore concentrates above 75 percent lead ceased,
and the smelter began operation on a partial basis July 5, 1917. By July
16, Easton informed Bradley, “I am inclined to think by fall we will be
able to split all Bunker Hill product almost entirely into the two classi-
fications—one above 75% and the other below 30%. Our present yield
already puts the bulk of our lead and silver produced into those classes.”
In response to new rumors of a Guggenheim takeover, Bradley had sent

a special telegram to the Engineering and Mining Journal reiterating that
a sale was “neither contemplated nor pending.”*

Frederick Bradley and Stanly Easton had accomplished a great dealin
the fourteen years from 1903 to 1917. They defeated challenges to Bunker
Hill ownership of the ore body and possessed unquestioned claim to it
Although ill feelings toward the company on the part of miners and their
families continued to simmer, the two men weathered the Steunenberg
assassination, the WFM trials, and the accompanying labor agitations
while continuing to foster the Wardner Industrial Union. Bradley and
Easton’s ingenuity had allowed the company to develop new production
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@ Gulf Resources & Chemical Corporation annual report 1968

Cover of Gulf
Resources &
Chemical
Corporation annual
report, 1968.
(MG367-2496,
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= Photograph
Collection,
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¢ Idaho.)

Hill as an independent company. Stockholders got one share of Gulf
preferred stock and .76 of a share of Gulf for each share of Bunker Hill
Stock. In addition, they were to receive a dividend of approximatélY
twenty-five cents a share if the merger was completed by May 312
Bunker Hill was removed from the New York Stock Exchange listings
and replaced with Gulf Resources Corporation.™

Following the stockholder vote, Charles Schwab announced he was
resigning his position. He had been with Bunker Hill since 1944 andhad
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At the time of its closure, the Bunker Hill Company boasted the only
single-site facility in the United States that possessed the integrated
~ capacity t0 produce base precious metals—primarily lead, zinc, and silver,
" put also cadmium and antimonial Jead. Company plants included the
_ lead smelter, the zinc plant, and the silver refinery, along with sulfuric
" cid and fertilizer plants. Bunker Hill accounted for about 17 percent of
U.S. primary Jead production, 15 percent of refined slab zinc produc-
tion, and 15 percent of refined silver production.‘ Bunker Hill operated
the largest lead smelter in the world. The shutdown of such a major pro-
ducer sent shock waves through the nonferrous industry, and the economic
impact on Idaho was dramatic. Threats of closure had been 2 part of the

Bunker Hill business climate for so long that most Kellogg residents
viewed the situation with disbelief and felt certain thatit would only be
amatter of time before the Bunker Hill would reopen- They were mistaker,
and more than twenty years later, the Kellogg economy has yet to recover.
On May 26, 1996, explosions blasted the tall stacks at the zinc plant and
Jead smelter, symb closure and the end of

olizing the finality of the plant
Bunker Hill's dominance of the Silver Valley. Thousands witnessed this
final act and mourned the demise

of a local landmark and the industry

it represented.”
Gilver Valley residents remain divided when it comes o assessing the
legacy of the Bunker Hill Company- Opinions among former company
"No credit is ever

employees range from the positive and defensive—"
given to the Company for the thousands of good paying jobs that this




-

=R -

SR W O W M U W R N B N N O N B e e e

LEADED WATERS:

A HISTORY OF MINING POLLUTION ON THE COEUR D'ALENE RIVER IN

IDAHO

1900-~-1950

by
NICHOLAS A. CASNER

_ A thesis
submitted in partial fulfillment
of the requirements for the degree of

Master of Arts

Boilse State University

May, 1989 ) /6377?6

| i

5y - Y217

9y- 24



Abstract

This s:uéy examines the first half-century of mining
pollution on the Coeur d'Aleme River in 3Idaho, from
approximately 1500 to 1950. Four aspects of the i1Issue
are exploréd: pollution lawsuits (1903-1930) dinaugurated
by wvalley <ranchers against the wmines, a political
controversy and scientific dinvestigations in the 19303,
and the district’s relatiomship with the growing federal
suthority concerning public health.

The Coeur d'Alene mine operators considered pollution
abatement an unnecessary cost and only reacted to threats
posed by legal action, publle opinion, or government
regulation. The d1industry flushed the residue of metal
recovery down a tributary of the state's second largest
lake--a practice considezred an unfortunate but necessary
function of business. Despite strict pollutionm controls

in the 1960s and 708, the Enviroamental Protection Agency

estimated that 9,500 pounds of zinc, 540 pounds of léad, ’

125 pounds of arsenic, and 23,000 pounds of suspended
solids entered the South Fork of the Coeur d'Aleme River
on a daily basis. In 1983 the EPA designated twenty-one
square miles surrounding the Bunker Hill Mine as a
Superfund cleanup site. With that designation, ¢this

problem, long considered a local anuisance, became a

national priority.

vi
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Introduction

Approximately 72 million tons of mining debris have
been dumped into the Coeur d'Alene River im Idaho. This
material, mugh of 41t containing heavy metal and toxic
chemicals, has converted a flourishing river into a
biological desert where few organisms survive.
Environmental degradation in the state's famed Silver
Valley bas long been considered a price of economice
development., Though their pollution was recoganlized as a
problem by 1890, the mining companies through the years
insisted that it was a local problem, best dealt with on a
local level free of state and federal regulatilouns. This
idea of local authority proved tragically wrong and now
serves as a grim i1llustration of the faillure of corporate
séif—regﬁlation. ‘

Mining 1s a promiment aspect of north Idaho’'s overall
economy, which 1s based almost entirely o:m wmatural
resources, The region has a rich landscape. It contains
some of the most produetive farmland, forest resources, and
mineral deposits in the United States. The development of
these resources has played a major role in the econcmic
development of the state and has made a significant
contribution to the industrial progress of the nation.
Théugh worked hard for its varied wealth, much of the area
retains a natural beauty that captures the image of the

1



Pacific Norcﬁvestﬁ There are rugged, tree covered
mountains teeming with wildlife, streams alive with trout,
and a terrain dotted with pumerous lakes. These 4images
have spurreﬁ. development of the gtate’'s fastest growing
industry, tourism. Each in its way--agriculture, logging,
mining, and recreation--have taken a heavy toll om the
reglion's ecosystem.

In'terms of environmental destruction, mining d4s the
most devastating. Since 1886, operations have extracted
ore--primarily lead, silver, and zinc--processed it through
concentration, refinmed via smelting, and used the Coeur
d'Aleme River for waste disposal. Each step has unleashed
destructive forces that have dangerously altered the
landscape. Extraction has left hundreds of miles of
shafts, many refilled with tallings that contaminate
leaching groundwater. Concentration of valuable minerals
bas produced millions of tons of tailings from the size of
gravel to fine powder (slimes). This_refuse has inundated
and altered the river channel and released large amounts of
heavy metals and other substances that are toxiec to animal
and wvegetable 1life. In addition a thick layer of this
sediment covers the bottom of Lake Coeur d'Alene. Smelting
has released not ounly heavy doses of metals, but sulfurice
acid that helped denude area mountainsides surrounding the
Bunker Hill complex at Kellogg. In 1983 the Environmental

-

Protection Agency designated twenty-ome square miles
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Section 1

SUMMARY

The Bunker Hill Company has traditionally played a
key economic role, not only in Shoshone County, but also
in the state of Idaho and in the nation. Thus, the clos-
ing of the company's operations will have far-reaching
consequences. This report examines Bunker Hill's role in
the supply of mine output and refined metals, assesses
the contributions the company has made to local and state
economies, and considers some. of the consequences of the

closing of the Bunker Hill operations in Idaho.

PRODUCTION AND PERFORMANCE

Bunker Hill has long been one of this country's fore-
most producers of lead, zinc, and silver. Within the state
of Idaho its leadership position has been even more apparent.
The share figures for 1980 presented in Table 1 illustrate
that the company has been an important supplier of both
mine output and refined metals. Some specific results re-
lating to Bunker Hill's performance and its industry posi-

tion follow.

@ In recent years Bunker Hill's mines have

* contributed more than 50% of Idaho's lead
production, about 807% of its zinc produc-
tion, and about 167% of its silver produc-
tion. Considering total United States
production, in 1980 Bunker Hill ranked
fifth among domestic companies in mine
production of lead and fifth in mine pro-
duction of zinc; its three major mines
ranked twelfth, fourteenth, and sixteenth
in silver production in the United States.



® Bunker Hill has been Idaho's only pro-
ducer of refined lead, =zinc, and silver;
and it has been a major factor in total
domestic supply of these refined metals,
as well as cadmium. In 1980 its produc-
tion represented 267% of refined silver,
21% of primary refined lead, 21} of pri-
mary slab zinc, and 15% of the cadmium
produced in the United States. 1In recent
years about 75% of the lead concentrates
and 607% of the zinc concentrates processed
at Bunker Hill's plants have been obtained
from other companies. :

e Bunker Hill's sales reached $335 million
in 1980, nearly quadrupling since 1971.
Lead, zinc, and silver represented more
than 85% of 1980 sales, with zinc oxide,
sulfuric acid, fertilizers, and cadmium
accounting for the remainder. Earnings
have shown wide fluctuations, generally
paralleling price movements for the com-
pany's major products. Losses were in-
curred in 1971, 1977, 1978, and 1981.

ECONOMIC CONTRIBUTION

An estimate of the direct contribution of the Bunker
Hill Company to the Idaho economy in any given year can
be made by adding up (i) the company's gross wages and
fringe benefits; (ii) the value of its in-state purchases
of supplies and consumables, plant and equipment, and
energy; (iii) its local and state tax payments. For the
years 1971-1980 estimates of these quantities are pre-
sented in Table 2. Bunker Hill's direct contribution
grew from $30 million in 1971 to $106 million in 1980.
The last column of the table shows Bunker Hill's esti-
mated share of the contribution of the total Idaho mining
and minerals processing industry. This share has remained
relatively stable, between 217 and 27% in the 1971-1980
decade. Figure 1 illustrates the relative magnitudes of

Bunker Hill's contribution to the Idaho economy and the



|eoco]  *juswAo|dwy jo juswjisedsg oyep| eys AQ penss) ‘oyep| u| sebey |enuuy uo peseq eue sebey
s,uojjeu0dio) |ed|waY) P SO2JN0SeY §|n9g U} peujejuOD UO|lBWIOjU| UO paseq eJe Ssexe} ewodu| ajesoduod

oyep| °(186l1 ‘0¢ Jequeaides) ‘oyep| u| sS8|L[A}4OY peje|ey pue bujujy uj] pebebu3z mm_cmgroo 310 Aeaung s, Auedwo)

% X04 uj paujejuod ejep Bujsn psjewjise ueeq eAey sexel ejels ewos pue ‘seseyound ajejs-u| ‘si|jeueq sebuju) ssoug

°10428] 0] Xe] ALuno) euUOYsOyS e\l JO SpI0DdeJ ey} woJy pau|eiqo useq saey sjuswAed xel

*slJodey |enuuy

$5804n0g

*ABusue pue juewd|nbe pue jue|d ‘sedjAles yoelujuod ‘se|qewnsuod pue sej|ddns jo seseysund sepnjouy|

[A4 8°60! 1 9°1 peov A 0861
ve 6°68 1°0 0°1 1°2¢ L°9¢ 6L61
T4 0°18 1°0 Z°1 L°0¢ 0°6f 8L61
iz ¥°68 0t 9°1 1°vZ Lezg LL61
9z L°69 Al 6°0 1°62 g 8¢ 9L61
124 1°19 £ el Le°ze 8 ve SL6l
6¢ A8 4% L0 0°i ez yele vL61
9z LSy 1°0 1°1 rANA ¢°ge gL6l
Lz Z2°6¢ 1°0 A s°vl vece L6l
36z r°0¢ Z2°0 €l 0°L 6°1¢g 1L61
uojingjuiuog (¢ 11w ($ 11w (3 11w (% 11W) (5 1w
Aspsnpu| jo ¢ UOl4NQ{JLuUO]  SOXE| B1R4LS sexe]| |eooq | Seseydung ejeyg-u| s)|jeusg oBujaq ¥
|eyo] sabepy ssougy
ANONODd OHVAI HHL OL NOILNYIYINOD LOYUIA S,TIIH YIINAL ¢ dTIdV.L



total industry's contribution. Some specific economic con-
tributions by Bunker Hill are summarized below and in Fig-

ure 2.

e With 2,000 to 2,300 workers, Bunker Hill has
been the largest employer in Shoshone Coun-
ty and the largest employer in the Idaho
mining and minerals processing industry.

Its payroll was about $51 million in 1980,
about 38% of total Shoshone payrolls. The
average wage of Bunker Hill employees was
an estimated $22,867 in 1980, more than .
$10,000 over the statewide average wage.

e Between 1971 and 1980, Bunker Hill's capi-
tal expenditures totaled $48 million. A
significant portion of this capital spend-
ing has been for the purchase of pollution
control equipment, including stacks for its
lead and zinc plants and a secondary water
treatment plant. The company's purchases
of capital equipment, supplies and consum-
ables, and energy from Idaho suppliers rep-
resent one of its most significant contri-
butions to the state's economy. Such pur-
chases increased from an estimated $7 mil-
lion in 1971 to $40 million in 1980.

® Bunker Hill's property tax payments have
represented an important source of revenue
for the support of school districts and
town and county services in Shoshone County.
Between 1971 and 1980, the company's taxes
represented about 267 of total real and per-
sonal property taxes paid in the county.
Bunker Hill's annual tax payments at the
state level have, over this period, ranged
between an estimated $0.1 million and $2.3
million, fluctuating widely with company
profitability.

THE IMPACT OF CLOSING

Two primary types of impacts resulting from Bunker
Hill's closing can be distinguished. First, it will mean

the size and scope *of the Idaho minihg and minerals
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processing industry is reduced significantly. Bunker Hill
has been the largest employer in the industry .and, for

some types of processing activities, has had the only opera-
tion in Idaho. Other impacts relate to the economic con-
sequences of closing. Jobs and wages are lost, and tax
revenues at both the local anQastate levels are reduced.
Because of multiplier effects and the dependence of various
types of supporting services on tﬁeuexistence of -a large
operation like Bunker Hill's, the effects on employment,
payrolls, and output are certainly not limited to the direct
effects on Bunker Hill alone. Some specific coﬁsequences

of closing are described below.

e The overall Idaho mining and minerals pro-
cessing industry will lose more than 257
of its workers. The state's metals pro-
cessing industry will essentially be elimi-
nated, with all concentrates having to go
out-of-state for processing. Bunker Hill's
zinc refinery is the second largest in the
United States, and its lead smelter the third
largest in this country in terms of capacity.
Closing of these plants and the company's
silver refinery will result in the loss of
22% of domestic zinc refining capacity,
17% of primary lead smelting capacity, and
9% of primary and secondary silver refining
capacity. Even assuming that the Star Mine
continues to operate, about 457% of the
state's mine production of zinc and 35%
of its lead production will be lost. Two
of its eight largest silver mines will close.

@ Through a multiplier effect a loss of 2,100
jobs at Bunker Hill will translate into a
total loss of about 4,100 Idaho jobs, in-
cluding nearly 2,000 jobs in supporting
services. These lost jobs correspond to
annual payrolls totaling about $90 million.
Unemployment in Shoshone County will in-
crease sharply. The Bunker Hill Company
has been the county's largest employer with
nearly 30% of total county employment. The’
county's property tax base will shrink by
about 25%. The state of Idaho will lose
tax revenues, not only because of the



direct loss of Bunker Hill tax payments
but, more importantly, because of reduced
individual income tax payments.

The closing will delay economic recovery
in Idaho. Total employment in the state
declined in 1980 and again in 1981, and
the Bunker Hill closing will contribute

to a third consecutive year of employment
losses. The loss of high-paying Bunker
Hill jobs is also an important factor in

a projected decrease of 4.87 in per-capita
real personal income in Idaho in 1982.



Section 2

INTRODUCTION

In August, 1981, Gulf Resources & Chemical Corpora-
tion announced that it was closing the facilities of the
Bunker Hill Company in Idaho. Among the major factors
contributing to this decision were the weakness of major
markets for lead and zinc; the sharp drop in silver prices;
significant increases in production costs, particularly
labor and energy costs; worldwide excess capacity for lead
and zinc production and a seriousshortage of concentrates;
and uncertainty in complying with future Federal environmental
regulations regarding wastewater discharge, control of

particulate matter, and lead emissions.

Bunker Hill has been the largest employer in the Idaho
mining and minerals processing industry, and the question
naturally arises as to the impact that its closing will
have on the industry itself and on state and local econo-
mies. The primary objectives of this study are to examine
Bunker Hill's position within the industry, to assess the
various types of contributions it has made, and finally,
to consider the impact of closing. The report was re-
quested by the Idaho Mining Association in the Fall of
1981 and serves as a supplement to the report, Economic
Analysis of the Idaho Mining and Minerals Processing In-

dustry: 1971-1980, presented by Whitney & Whitney, Inc.,

to the Association in November, 1981.

The earlier report has served as the primary source
of data for the analysis presented here. Other key

sources of information have been the Annual Reports of

Gulf Resources & Chemical Corporation, the records of the

Shoshone County Treasurer's Qffice, and various publications

10



of the U.S. Bureau of Mines and the Idaho Department of
Employment.
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Section 3

DESCRIPTION OF OPERATIONS

The primary operations of the Bunker Hill Company have
been the mining of ores and the smelting and refining of
precious and base metals, including silver, lead, =zinc and
cadmium. Most of the concentrates smelted and refined by
Bunker Hill have been purchased from or tolled for others,
with the remainder coming from mines wholly or partly owned
by Bunker Hill. The lead and zinc concentrates obtained
from others have come chiefly from mines located in the
United States, Canada and Peru. For the 1978-1980 period
26% of the lead concentrates and 40% of the zinc concentrates
processed at Bunker Hill's smelters and refineries were

supplied by mines controlled by the company.

Bunker Hill's principal metal mining operations are
located at the Bunker Hill and Crescent mines at Kellogg,
Idaho, and at the Star Unit Area at Burke, Idaho. All three
mines lie within the Coeur d'Alene Mining District. The
Bunker Hill and Crescent mines are owned and operated by
Bunker Hill. The Star Unit Area is a joint venture between
Bunker Hill and the Hecla Mining Company. Prior to May 1,
1981, Bunker Hill owned 70% of the Star Unit Area and Hecla,
which operates the mine, owned 30%. As of May 1, 1981,
Bunker Hill and Heclahaveeach.had a 50% interest in the

venture.

The Bunker Hill Mine, which has been mined since 1885,
was initially mined exclusively for lead and silver. Zinc
production commenced in 1929. Ores taken from this mine
have been concentrated at a flotation mill, which has a
" capacity of approximately 2,400 tons per day. This mill

has typically produced 'a lead concentrate containing about

12
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647% lead and 40 ounces of silver per ton, and a zinc con-
centrate containing about 55% zinc. The concentrates are
transported to the company's lead smelter and zinc plant

by an interplant railway system.

Production from the Crescent Mine has averaged ap-
proximately 135 tons of ore per day. This ore is trans-
ported by truck about six miles to the company's Kellogg

concentrator for processing.

During 1980, production from the Star Mine averaged
about 5,500 tons of ore per week. This ore has been con-
centrated at a flotation mill on the property, with a capa-

city milling rate of about 1,100 tons per day.

Bunker Hill's lead smelter consists of a lead con-
centrate sintering plant, blast furnaces, zinc fuming faci-
lities, a lead refinery, a plant for the production of sul-
furic acid from sinter plant off-gases, and an electrolytic
silver refinery. At the lead smelter the concentrates are
sampled, blended with flux and other recycled materials,
and pelletized. The pellets are roasted in a sintering
machine to produce a porous clinker. Sulfur dioxide
off-gas is converted to sulfuric acid. Broken sinter is
mixed with coke in a 9:1 ratio and charged into a blast

furnace. An oxygen-enriched air blast reacts with the coke

"to reduce the sinter to lead bullion and slag. The slag

is further processed by fuming and condensation to recover

zinc oxide before being transported to a dump. The zinc
oxide is sold to outside customers. Lead bullion
is purified through a series of refining kettles - copper,
antimony, and arsenic are removed first, and then silver

and gold.

The capacity of Bunker Hill's silver refinery was re-
cently increased from 10 million ounces per year to 15

million ounces per year, at a cost of $1.3 million. The

13



plan was to use the increased capacity principally for the
recovery of silver from secondary sources such as silver
coins and scrap sterling silver. The expanded refinery

has also been designed to refine about 12,000 ounces of

gold annually.

Bunker Hill's zinc plant is made up chiefly of flash
roasters, leaching and purification facilities, an electro-
lytic cell complex, and facilities for the production of
cadmium metal and zinc alloys. In addition, there are two
plants that produce sulfuric acid from roaster off-gases.
7inc concentrates are roasted to remove sulfur, and the
roasted calcine .is leached with sulfuric acid in agitator
tanks to form a zinc sulfate solution. The leached slurry
is then pumped to filters, where insoluble residues con-
taining lead, silver, and gold are removed. Copper, cad-
mium, cobalt, nickel, antimony, and arsenic are removed
as the pregnant solution is purified. After purification,

the zinc sulfate electrolyte is drawn to the zinc tank-

house, where the zinc is deposited on aluminum cathode plates.

The zinc is periodically stripped from the aluminum starter
plates, melted down, and cast in marketable forms. The
cadmium residue is releached; and, after purification, 99.97%

cadmium cathodes are electrowon from the pregnant liquor.

Under the terms of a joint venture agreement with
Stauffer Chemical Company, Bunker Hill produces superphos-
phoric acid and dry ammonium phosphates at a fertilizer
plant located adjacent to the zinc plant. The fertilizer
plant consumes a large portion of the sulfuric acid pro-

duced as a by-product at the lead and zinc plants.



TABLE 3 BUNKER HILL'S MINE PRODUCTION IN IDAHO: 1976-1980

LEAD ZINC SILVER
(metric tons) (metric tons) (troy ounces)
Bunker Hil! Mine 1976 16,288 22,145 1,185,174
1977 10,713 11,458 804,519
1978 15,115 14,807 1,180,442
1979 13,192 12,505 960, 254
1980 13,462 12,886 916,996
Star Unit Area 1976 9,530 10,445 548,083
(Bunker Hill 1977 9,591 11,079 519,286
702 Share) 1978 9,591 10,925 573,043
1979 8,506 11,200 527,871
1980 7,696 10, 529 474,379
Crescent Mine 1976 - - 371,168
1977 - - 250,615
1978 - - 567,197
1979 - - 847,666
1980 - - 788,088
Bunker Hill's 1976 25,818 32,590 2,104,425
Total Idaho 1977 20,304 22,537~ 1,574,420
Product ion © 1978 24,706 25,732 2,320,682
1979 21,698 23,705 2,335,791
1980 - 21,158 23,415 " 2,179,363
Share of ldaho 1976 53% 77% 18%
Production 1977 479 80% 103
' 1978 55% 809 13%
1979 51% 80% 14%
1980 55¢ 844 16%

Sources: American Bureau of Metal Statistics, lInc. Non-Ferrous Metal bafa,

1980
U.S. Bureau of Mines, miscellaneous publications
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The Bunker Hill Company, located in the famous
Coeur d’Alene Mining District of North Idaho,

is an important supplier to the nation’s
requirements for lead, zinc, silver and cadmium.
The Company's Kellogg operations annually
produce approximately 125,000 tons of

refined lead, 100,000 tons of metallic zinc, eight
million troy ounces of silver, over one million
pounds of refined cadmium and a variety of
by-products. A wholly-owned subsidiary of Gulf
Resources & Chemical Corporation, Bunker Hill
employs 2,200 people in North Idaho and

Eastern Washington.

The Company was founded following the discovery
of the Bunker Hill Mine, a discovery which has
grown to one of the world's largest underground
lead-zinc-silver mines. The Mine is composed

of over 130 miles of tunnels, crosscuts and drifts
extending from approximately 3,600 feet above

Miner sets a jackleg
drill in a timbered
stope in the

Bunker Hill Mine.

sea level to nearly 2,000 feet below sea level.
Since the Mine’s discovery in 1885, over 35,000,000
tons of ore have been extracted.

Bunker Hill also operates the Pend Oreille Mine
at Metaline Falls, Washington, and has a

70 percent ownership in the Star-Morning Mine
located at Burke, Idaho. In addition, the Company
also owns the Crescent Mine, a silver property
located near Kellogg.

The daily production of the Bunker Hill Mine,
together with lesser amounts of purchased ore, are
processed through a 2400 ton per day Concentrator.
This operation separates the metal values from
the waste rock (tailings) producing a lead
concentrate (approximately 64 percent lead and
40 ounces of silver per ton) and a zinc concentrate
(approximately 55 percent zinc). The tailings

are either pumped back underground to fill mined

out areas or impounded in a 160 acre disposal area.



; From the ‘Concentrator, the lead concentrates
are transported to the Lead Smelter and the zinc
concentrates to the Zinc Plant. Both plants are
custom smelters, that is they process purchased
and toll concentrates in addition to Bunker Hill
concentrates. Company-controlled mines
supply approximately 50 percent of the Zinc Plant
feed and.30 percent of the required lead
concentrates. The remaining requirements are
purchased from mines in Canada, South America
and Australia, as well as the United States.

Once at the Lead Smelter, the concentrates are
sampled, then blended with other feed materials
and pelletized. This pelleted mixture is conveyed
to the sinter machine where it is roasted to
remove sulfur. This operation produces a

porous material called sinter and a by-product gas,
sulfur dioxide, which is captured and converted

to sulfuric acid.

The sinter is mixed with coke and delivered to
the blast furnace. As the coke burns in the furnace,
it furnishes the heat necessary to reduce the
sinter to two molten materials, a lead bullion and
a waste product called slag. The slag is further
processed to produce a zinc oxide fume before
being stockpiled.

The lead bullion is next purified through a series
of refining kettles. Copper, antimony and
arsenic are first removed, followed by silver and
gold. The silver skim is further refined to a 999+
fine product which is cast in 1000 troy ounce
bars for marketing. The gold is marketed in a
silver-gold alloy called dore.

With the last traces of impurities removed,

the 99.97 percent pure lead is cast in marketable
forms. The Bunker Hill Lead Smelter currently
produces approximately 16 percent of the United

States primary lead output. Above: Stripper replaces
R h aluminum cathodes in the

Meanwhile, zinc concentrates are processed at Zine Plant cell room after
the Zinc Plant. Here again, the concentrates zinc deposit has been
are blended for the correct metallurgical balance, removed.
then dried and roasted for the removal of sulfur. Right: Lead concentrates
The remaining product, called calcine, is mixed are separated from wastes
with sulfuric acid in large leach tanks, forming v A
a neutral zinc sulfate solution. P )

. . N Below: Operator taps the
The zinc sulfate solution is then pumped to the Smelter blast furnace to
Burt filters where insolubles such as lead, permit molten slag to flow
silver and gold are removed. The purification from the furnace.

section is next, where copper, cadmium, cobalt,
nickel, antimony and arsenic are removed

from the solution. The cadmium residue is further
processed and a 99.99 percent pure cadmium
metal is electrolytically recovered.

From purification, the zinc sulifate solution is
drawn to the cell room. Here, by the process of
electrolysis, zinc is removed from solution

and deposited on aluminum cathodes in the cell
boxes. The zinc deposit is periodically stripped
off the cathodes, melted down and cast in
marketable forms. The spent electrolyte is then
returned to the leach department to be recycled.
In addition to the 99.99+ percent pure special
high grade zinc produced in the cell room,
Bunker Hill also produces a series of zinc alloys.

The Bunker Hill Zinc Plant, which pioneered
many electrolytic techniques in the 1920s,
presently produces about 14 percent of the nation’s
special high grade zinc.

Bunker Hill also produces phosphoric acid and
dry ammonium phosphate fertilizer through
the North Idaho Phosphate Company, a joint
venture with Stauffer Chemical Company. This
plant utilizes approximately 85,000 tons of
sulfuric acid each year in the production of
fertilizer.
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Syringa blooming near Bunker Hill lead smelter




Not long ago, a smoking chimney was a sign of
prosperity. Rivers and lakes served as a convenient way
to dispose of industrial and community wastes.

And the earth supplied what was deemed to be an
inexhaustible supply of natural resources.

Today, our views are changing. Clean air, pure
water and conservation are the new social standards.

The Bunker Hill Company at Kellogg, ldaho embarked
on an environmental program in 1954——a program
which has been expensive and is not yet complete.

During the past two decades, over $25 million has been
spent to reduce air and water pollution in Kellogg.

This has required diverting funds from normal
growth and replacement projects and redirecting
those funds to environmental control programs,
which, almost without exception, offer no return on
investment.

During 1976 and 1977, for example, nearly 60 percent
of Bunker Hill's capital expenditures will be allocated
to environmental priorities, with only 20 percent
programmed toward maintaining and 20 percent
to improving plant operations.

infroduction

Above left: Construction proceeding
on the new tall stack column at the
zinc plant. The new stack, located
adjacent to the old chimney, will
be complete in mid-1977.

Above right: Revegetation engineer
inspects seedling in the Company’s
underground greenhouse.

Lower right: An aerial view of the
central water treatment plant
completed in 1974 at a cost of $1.3
million.

Opposite page: Mine safety engineer
Ed Holbert places a “0"” on the
safety board signifying an accident
free month.
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Envnronmental costs do not stop when the new
control facility is complete. Take as an example the
secondary water treatment plant completed in 1974. Each
day this plant cleanses nearly six million gallons
of water, consuming ten to fifteen tons of quicklime in
the process. The annual cost of operating this
facility is nearly $500,000. Another example is the
lead smelter acid plant. This installation consumes a
constant power load sufficient to operate 461 average
residential dwellings and uses enough natural gas
each year to heat 824 homes—all while cleansing sinter
machine exhaust of sulfur dioxide.

Environment Il is the second in a series of annual
publications documenting the continuing progress of The
Bunker Hill Company toward meeting its environmental
goals.

The past year has been a time of significant progress
in the Company’s environmental control program.
Construction began on two tall stacks. Six in-plant
projects were completed to reduce particulate emissions.
The Shoshone Project revealed no adverse effects in
area children who had displayed elevated blood levels.
Safety performance improved dramatically during
the year. And the valley near Kellogg is greener as
another 100,000 trees were planted in the continuing
revegetation program.

Although legal differences between the Environmental
Protection Agency and Bunker Hill on water and
sulfur dioxide remain unresolved, we are working hard
in these areas and are confident that these problems
can also be successfully solved.

Bunker Hill has made significant progress in meeting
the new social standards. The resourcefulness
and dedication of our people assure that those problems
which remain will be corrected as the technology
is developed and equipment becomes economically
available to do the job.

—-glossary of terms-

AIR—So-called pure air is a mixture of gases
containing about 78 percent nitrogen, 21 percent
oxygen, less than one percent of carbon dioxide,
argon and other inert gases and varying amounts
of water vapors.

AIR MONITORING—The continuous sampling
for and measuring of pollutants in the atmo-
sphere.

AIR QUALITY CONTROL REGION—AnN area
where two or more communities, either in the
same or different states, share a common air shed.

AMBIENT AIR LEVEL—Amount of particulate
matter or foreign gas in the surrounding air.

CONTAMINATION—The introduction of an
undesirable substance into a medium which
would not be present were it not for man's ac-
tivities.

ECOLOGY—The science of the relationships
between living organisms and their environments.

EFFLUENT—Generally something that flows
forth, like a stream flowing out of a lake. In terms
of pollution, an outflow of a sewer, storage tank,
canal or other channel.

EMISSIONS STANDARDS—The maximum
amount of a pollutant permitted to be discharged
from a single source.

LOST TIME ACCIDENT—An injury which pre-
vents an employee from reporting to work on his
or her next regularly scheduied shift. Also called
a disabling accident.

PARTICULATE—A particle of solid or liquid
matter.

SULFUR DIOXIDE—SULFUR OXIDES—Pun-
gent, colorless gases formed primarily by the
combustion of fossil fuels containing sulfur. Are
considered major air pollutants.

VARIANCE—Permission granted by regulatory
agencies to continue emissions for a limited pe-
riod of time, usually while corrective measures
are being taken.
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Figure 8. The first electrolytic zinc plant in the United States constructed in Government
Gulch by Bunker Hill in 1928. Notice the tree cover behind the plant.
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Figure 9. The zinc plantin 1981. The smoke stack is 610 feet high. Notice the
lack of trees compared to Figure 8. The barren hillsides here and behind the
smelter are a result of fire and sulfur dioxide emissions from the plant's smoke
stacks. A key objective, and one of the most visible successes, of Superfund and
earlier cleanup efforts is the revegetation of these hillsides.
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SEPA  Cleanup of the Bunker Hill
Superfund Site:

An Overview




What's Been Done to Address the Problems?

Response io High Lead Levels in was recommended at the time. The study
Blood showed the need to reduce the public’s,

especially children’s, exposure to lead.

In 1974, one year after the fire at the smelter,
extremely high levels of lead were found in a sick
child’s blood in the area. The child’s doctor
requested that the Panhandle Health District
conduct an investigation. Samples were taken
that indicated the child was exposed to elevated
levels of lead in yard soils, the house dust and the
air.

With funding from the CDC, a health intervention
and education program was implemented by the
IDHW Division of Health and the Panhandie
Health District to prevent further exposure to lead.
This program included regular blood lead testing
and outreach to citizens to inform them of what to
do to reduce their exposure to lead.

In response, the Idaho Department of Health and Levels of Lead in Blood Decrease

Welfare (IDHW), Centers for Disease Control and . .
Prevention (CDC), and the Panhandle Health Due to cleanup and edgcatlon activities, jthere has
District conducted a surveillance program to been a I,ar ge decrease in the lead levels in
determine how widespread the problem was in children’s blood throughout the Silver Valley. At
the community. The resuits showed that many of ~ the same time, new information has been

the local children had blood lead levels above 40  discovered showing that lead has more severe
micrograms of lead per deciliter of blood (known affects on the human body than previously

as pg/d), the level at which medical intervention ~ thought. In 1985, as a result of the new

Bunker Hill Site Timeline

* EPA orders Guif to upgrade poliution control equipment for SO, <

* First sick child examined
* CDC, state and local authorities conduct widespread blood lead testing
* Education and intervention programs begin

* Fire in the smelter baghouse damages air emission controls <
* Lead emissions increase dramatically

* Congress enacts Clean Air Act1

* Gulf purchases facility <

* Congress enacts Mining Waste Pollution Control

]

Zinc smelter production begins

Lead smelter production begins
Mining activities begin l
in the valley l ' ' '

1883 1917 1928 1948 1968 1970 1973 1974 1977




information, the CDC changed the “level of
concern” from 40 pg/di to 25 pg/dI, making it more
conservative. A study done in 1983 showed that
approximately 25% of the children in the valley
had blood lead levels above 25 pg/dl. Since 1985,
there has been regular, voluntary blood lead
screening available for the children in Wardner,
Page, Smelterville and Kellogg. Based on more
information on the effects of lead on children, the
CDC lowered the “level of concern” again in 1991
from 25 pg/di to 10 pg/dl. While the last study
conducted in 1993 showed that 18% of children
had blood lead levels equal to or above 10 pg/dl,
the current average blood level is less than

7 pg/dl. Cleanup and education activities at the
Bunker Hill site are working toward reducing and
keeping the lead levels in blood below 10 pg/di.

The Agency for Toxic Substances and Disease
Registry (ATSDR) was created by the Superfund
law and it has been the primary federal agency for
providing funding for annual blood lead screening
and the health intervention program at the Bunker
Hill site.

Bunker Hill Becomes a Superfund
Site

Bunker Hill was added to the National Priorities
List (NPL) in 1983, and EPA and the IDHW began
to investigate the nature and extent of the
contamination in order to determine what type of
cleanup was needed. EPA and IDHW divided the
studies into two parts: the “Populated Area” and
the “Non-Populated Area”. The “Populated Area”,
which includes the residential communities, was
addressed first because of the high risks to
human health from the lead contamination. The
“Non-Populated Area” includes the smelter
complex, tailings impoundments, surrounding
hills, ground water, sediments and surface water,
dust and adjacent commercial properties.

D « Congress enacts Superfund

> ¢ Gulf shuts down facility

} ¢ BLP purchases mine, mill and smelter

» Site listed on NPL
* EPA begins site studies, identifies liable parties

} » Local citizen Task Force formed
* Lead Health Intervention Program begins

Soil removal begins

D * EPA and IDHW remove contaminated soil from 16 public areas
} * Gulf agrees to study the Non-Populated area

* EPA begins soil removal from yards of pregnant women and small children

» Silver Valley Gondola opens
* Gulf and Hecla Mining begin hillside tree planting
* 8 companies pay for residential soil cleanup work
» Studies completed for Populated Area
* Bunker Hill Mining and BLP declare bankruptcy

* Site investigation for Non-Populated Area complete

* Negotiations for comprehensive cleanup begin

* Blood lead screening
* Hillside re-vegetation
* Residential soil removal

10 1981 1982 1983
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1985 1986 1987 1989 1990
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1992 1993 Ongoing

¢ Task Force participation
* Deed restrictions
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Superfund Cleanup at
Bunker Hill:

e

Aerial Hydroseeding of Bunker Hill Hillsides, September 1998



Bunker Hill Timeline

b e Demolition of 20 buildings in the Smelter Complex area

)- EPA/Army Corps of Engineers (ACOE) emergency removal of 80 buildings at
smelter zinc plant

* Demolition of buildings at lead smelter

D« Bunker Hill Stacks Demolished
o Last major building in complex demolished
¢ Smelterville Residential Soils Remediation completed

} ¢ Haul road completed for removal of tailings from Smelterville Flats
« Diversion of South Fork Coeur d’Alene River completed

» EPA, FEMA and other entities funded $12 million of natural
disaster work in Milo Creek drainage

) * Smelterville Flats excavation completed
» Demolition Debris landfill capped and closed

b * Five-Year Review of Populated Area
1999

* Five-Year Review of Non-Populated Area
1999 - 2000

+ Central Impoundment Area (CIA) Closure
1999 - 2000

I I I R

1994 1995 1996 1997 1998 1999

s Blood Lead Screening
= Hillsides revegetation
 Task Force participation
» Residential soil removal

Ongoing

This timeline covers the major cleanup activities at Bunker Hill since 1994.
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Non-Populated Area anu
What Other Work Has Been Done?

Hillsides Project Update

Planting trees and other vegetation on hillsides is
an important part of the cleanup at Bunker Hill.
Planting reduces erosion, helps prevent
contaminated sediments from moving down the
hillsides into residential yards and the river, and is
part of the EPA/IDEQ chosen remedy.

In September 1998, crews used helicopters and
hydroseeding equipment to begin hillside
revegetation. The hillsides targeted for 1998’s
efforts were the east and west slopes of
Government Gulch and hillsides near Deadwood
Gulch. Because many of the hillsides were
inaccessible by land-based equipment, a Sikorski
sky crane helicopter was used to apply some of
the revegetation materials. In this first phase of a
three-year project, approximately 200 acres were
revegetated. In the spring of 1999, EPA plans to

Helicopter Hydroseeding Bunker Hill Hillsides, Fall 1998.

Bunker Hill Hillsides.

lime soils on other hillsides, and do more
revegetation work in the fall of 1999.

Hillsides Project Background

In the late 1970’s, Gulf Resources planted over
one million trees which have had a 90% growth
success rate. These trees are flourishing today
and have greatly helped to reduce erosion.

In 1990, EPA, Pintlar Corporation, and Hecla
Mining Company signed an agreement to
revegetate and stabilize hillsides within the
Bunker Hill Study Area. Approximately 1.75
million seedlings had been planted on Bunker Hill
hillsides before EPA began its hillsides work. By
December 1994, nearly a million additional trees
were planted and over 50 miles of terraces
constructed.

In 1995, EPA and IDEQ worked with the City
of Smelterville to address hillside sloughing
problems, and ordered seedlings, grasses, and
shrubbery which were planted in the spring of
1996. In 1997, EPA oversaw the planting and
monitoring of test plots to collect data that
assisted with developing a design for full-scale
revegetation.
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Superfund Project:




The Bunker Hill Superfund Project

One of the oldest Superfund sites in the nation, the Bunker Hill project is also one of the most complex. The
site covers 21 square miles, affects three incorporated communities, and approximately 5,000 people. Lead
contamination is widespread in the soils and water.

General Location Map (\ \\
of the 4 ‘“
Bunker Hill Superfund Site N \
, Vo2
! A \4’).
N © R4
N -
A\ o \
3 o,
KELLOGG /
o Alane, NG A gasasnsaan ,/
b/ TS""Catatdo <

Plnehurst

WASHINGTON

o 20

I i MILES
I ] KILOMETERS

0 20

The Bunker Hill Superfund Project is one of the largest cleanups being undertaken by the U.S. Environmental
Protection Agency in Region 10. This brochure is designed to give you a quick overview of the history of the site, work
that has gone on since May 1985, and the work planned for the summer of 1989.
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This Document Produced by:

The U.S. Environmental Protection Agency
in cooperation with
The Idaho Department of Health and Welfare

and
The Panhandie Health District
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