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INTRODUCTION AND SUMMARY

Klohn lLeonoff Ltd. was requested by David Minerals Ltd. to investi-
gate the feasibility of using the existing tailings pond at the
HB Mill for .the deposition of about one million tons of tailings.
This report has been prepared for submission to the Nelson Branch
of the B.é. Ministry of Energy, Mines and Petroleum Resources so
that a permit can be obtained by David Minerals to operate the

pond.

The HB Tailings Dam is located approximately four miles south of
Salmo, B.C. (Drawings A-2869-1 and B-2869-2). The dam was origi-
nally built by Comincov in 1955 using a timber crib over which
borrow materials from the west end of the pond were placed. The
dam was raised in this manner to a‘height of about 40 ft. In 1964,
a portion of the timber crib failed and moved about 10 to 15 ft,
Drains were placed and toe protection was provided to stabilize the
faji lure. Construction of the dam raising continued by the
downstream method until 6peration5 were suspended in 1967. We
understand that there was no independent geotechnical control of

dam construction until 1973, In 1973, Golder Associates drilled

three holes, one in the crest and two in the downstream portion of

the dam. They encountered relatively soft méterial (as low as four
blows per foot) in two holes. They recommended measures to reduce
the phreatic surface within the dam, which were implemented.
Subsequently, Golder Associates supervised the construction of dam
raisings in 1975 and 1977. The operations at the HB Mill were

suspended by Cominco in 1978,

The tailings dam is located at the southern end of a valley and has
been constructed about 75 to 80 ft high using borrow materials.
The tailings were deposited at the back of the pond, about 2900 ft
from the crest of the dam and clarified water ponded against the

upstream face of the dam (Drawing B-2869-3). Initially, two timber

Page 11 .
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decant towers were used in conjunction with two 24-inch diameter
steel pipes to pass water from the upstream to the downstream side
of the dam. In 1977, these decant towers were filled with concrete
and replaced with a new spillway and drop manhole arrangement

(Drawing D-2869-4),

Dr. Rajaram of Klohn Leonoff visited the damsite on September 23,
1981, Discussions were held with Mr, Newman of Cominco Engineering
to obtain details of the tailings dam operation during the period
1955 to 1978. A profile of the taiiinqs ‘pond from the tailings
flume to the dam crest was obtained from Mr. Newman and from Mr.
Girdler of David Mineralé. A schematic profile of the tailings
pond is ptesented in Drawing B-2869-5, Assuming that tailings will
be deposited uniformly on the‘ exis{:ing tailings surface, a curve
relating tons of tailings to elevation was developed, Approxi-
mately 790,000 tons of tailings can be deposited in the existing
pond and dam. The dam will have to be raised by about 6 ft before

the anticipated one million tons of tailings are deposited.

Klohn Leonoff will assess the condition of the existing dam by
conducting a program of field investigation and laboratory analy-
sis. Based on the results of this investigation, specifications

for the dam raising will be provided.

The hydrology of the site was briefly analyzed to determine the
water balance in the pond. It was concluded that the present spill~
way, which we understand is designed for a peak flow of 80 cu ft

per second, is adequate to handle the runoff from a 200 year flood.

A seismic risk analysis of the site indicated that the acceleration
amplitude with return periods of 100 years is 0,015 g (1.5 percent
gravity). Since this figure indicates that the site has very low

seismic risk, a static stability analysis was performed. The

Page 12 .
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analysis indicates that the dam has a minimum factor of safety

against a shearing type failure of 1.7.

This report details the condition of the existing dam and describes
the physical and hydrologic setting of the tailings pond, the

tailings disposal scheme, and final abandonment of the pond.

DESCRIPTION OF EXISTING TAILINGS POND AND DAM

The existing tailings pond is locateé' approximately four miles
south of Salmo, B.C.. A plan of the pénd area showing the contours
of the tailings surface is presented on Drawihg B-2869-3. The
tailings dam is located at the southern end of a valley and has
been constructed about 75 to 80 ft high wusing borrow material
obtained from the abutment slbpes. The dam is about 800 ft long
and the pond ocgupies an area of about 67 acres. A plan and sec-

tion through the dam are presented on Drawing D-2869-4.

Cominco's Operating History

Cominco operated the tailings pond during the period 1955 through
1978, The tailings pond was used during 1955 through 1967, and sub-
sequently during the period 1974 through 1978. The crest of the
dam was raised periodically during these years to accommodate the
increasing volumes of tailings. 'These dam raisings were performed
using the downstream method of éonstruction, i.e.,, additiocnal fill
was placed on the crest and the downstream slope of the dam. It is
our understanding that the dam construction ddring the years 1955
through 1967 was not performed under independent geotechnical

control.

When the dam was initially constructed in 1955, a timber crib
structure was used. This crib was covered with borrow material
obtained from the west end of the pond. The dam was raised in this

manner to a height of about 40 ft. In 1964, a portion of the

Page 13 .
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timber crib failed and moved about 10 to 15 ft, Drains were placed
and toe protection was provided to stabilize this failure.
Construction of the dam raising continued by the downstream method

until operations were suspended in 1967.

Before Coininco ‘re—opened the HB Mill in 1974, Golder Associates
investigated the stability of the tailings dam in 1972 and 1973.
They drilled three holes, one on the crest and two on the down-
stream portion of the dam. They encountered soft materials f{as low
as four blows per foot) in two of i:he three holes. They recom-
mended that a filter blanket be placed on the downstream slope of
the dam to reduce the Jt_a'ln.'eaatic gsurface and improve dam stability.
This was implemented in 1974_. Two subsequent dam raisings in 1975
and 1977 were supervised by Golder Associates (perscnal communica-
ticn, Newman, 1981). Cominco has heen monitoring the water levels
in the dam since the installation of piezometers in 1973. These
observations indicate that the phreatic surface within the dam has

not changed since Cominco shut down their operation in 1978.

Geotechnical Aspects of Dam Construction

Cominco re-opened the HB Mine and Mill in 1973. In 1972 and 1973,
Golder Associates of Vancouver investigated‘ the stability of the
tailings dasﬁ. In 1973, three boreholes were drilled to depths
varying fram 45 to 85 ft and extended approximately 20 ft into bed-

rock. One borehole was drilled from the crest and two boreholes

" from the downstream slope of the existing tailings dam. Logs of

the boreholes obtained by Golder Associates are presented in Appen-
dix I. Samples were obtained for laboratory testing, and perfo-
rated plastic standpipes were installed in the boreholes to monitor
groundwater levels, A plan and section of the dam, showing the

location of these boreholes, is ‘presented on Drawing D-2869-4.

Page 14 .
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A review of Golder Associates reports dated June 1972 and January
1974, and discussions with Mr. Newman of Cominco reveal the follow-

ing about the tailings dam:

- The dam is generally comprised of brown sandy
silt containing varying amounts of medium to
coarse sand and fine gravel.

- There are zones of soft':naterial in the f£fills
' placed before 1967 (as low as four blows per
foot).

- A timber crib was used during the initial
construction of the dam, and a portion of this
crib failed in 1964 and moved about 10 to
15 ft.

- The foundation material under the fill consists
of bedrock overlain by 6 to 8 ft of dense silty
~ till with minor amounts of sand and gravel.

- The fill material has an angle of internal fric-
tion of approximately 35 1/2 degrees with zero
cohesion, as determined by Golder Associates'
laboratory tests.

- The factor of safety against a shearing type
failure is of the order of 1,3. Since this
analysis was completed by Golder Associates in
1973, the phreatic surface has been lowered and
‘so the present factor of safety is considered
to be greater than this figure,

- The dam has adequate protection against surface
erosion.

Golder Associates recommended that if the ponded water level is
raised, the dam should be raised using a filter blanket to maintain
the phreatic surface below the level of the existing downstream
fill slope. The specifications for the 1975 and 1977 dam raisings

were prepared by Cominco on the basis of the Golder reports, and we

Page 15 .
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understand = that the construction was supervised by Golder
Associates. A review of the piezometer readings through July 1981
indicates that the phreatic surface has been relatively constant,

since Cominco shut down in 1978,

Spiliway

Prior to 1977, two timber decant towers were used in conjunction
with two 24-inch diameter steel pipes to pass water from the up-
stream to the downstream side of the dam. Due to operating and
maintenance problems.withlthis system{ Comindo filled these struc-
tures with concrete and installed a new spillway and drop manhole
structure (Drawing D-2869-4).,. This structure is equipped with a
36-inch diameter steel pipe, and we understand was designed to pass

a maximum flow of 80 cu ft per second (35,900 USGPM).

TAILINGS DISPOSAL SITE

The tailings disposal area is situated in a natural basin covering
about 67 acres in the Salmo Provincial Forest. It is to the east
of Provincial Highway 3 and the Salmo River, about four miles south
of Salmo; B.C. (Drawing B-2869-2). To the east and west of the
pond are heavily treed slopes consisting of 80 to 90% of ever-

greens. The dam is situated at the southern end of the basin.

Hydrological Setting

Dr._McCreath of Klohn Leonoff, obtained data on snowcourse, stream—
flow, and precipitation from measuring stations at Creston, Nelson,

Trail, and Edgren Creek. From analysié of the data, the average

annual precipitation at the site is 31.5 inches, and the average

annual evaporation is 16.7 inches. The average annual runoff from
a catchment area of about 445 acres to the east of the tailings
pond is about 14.5 inches. The water balance for the pond was
calculated using these estimates for precipitation, evaporation,

and runoff,

Page 16 .
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The peak 200 year flood inflow into the pond is estimated to be in
the order of 120 to 150 cu ft per second {cfs). BAbout 30 to 50% of
this inflow can be temporariiy stored in the pond since a flood sur-
charge of 2 ft has been aséumed in computing the volume-elevation
curve. Thus, the existing spillway, which we understand has been
designed for a discharge of 80 cfs, can handle the 200 year flood

estimated for the site.

TAILINGS DISPOSAL SCHEME

Existing Capacity of the Pond

The tailings pond has been operated since 1955 with the tailings
being deposited ét the upstfeam end of the tailings pond and the
dam being raised as necessary by the downstream method of construc-—
tion using borrow materials, .Klohn Leonoff recommends that this
method of tailings disposal be continued by David Minerals Ltd. 1In
an effort to estimate the present capacity of the tailings pond,
and the extent of dam raising necessary to store the anticipated
1,000,000 tons of tailings, a curve relating the tons of tailings

to the elevation of the dam crest was developed (Drawing B-2869-5).

A schematic profile of the existing tailings surface is presented
on Drawing B-2869-5, The water level in the pond is 5 ft below the
dam crest, and the depth of the ponded water on the upstream side
of the dam is 9 ft. The tailings should be discharged in layers
over the existing _tailings surface. In June 1984, after about
790,000 tons of tailings have been deposited, the ponded water
capacity and flood surcharge provision will be reduced to a mini-
mum. At that point, the dam will have to be raised by about 6 ft
before additional tailings can be deposited. During operation of
the tailings pond, the elevations of the  tailings should be moni~-
tored to ensure that the schematic profile presented on Drawing

B-2869-5 is maintained. The depth from the crest of the slimes

Page 17 . )
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surface on the upstream side of the dam should be maintained as

depicted in the tons of tailings versus elevation curve.

Tailings Dam Raising

The tons of tailings versus elevation curve indicates that the dam
crest has to be raised prior to June 1984, Klohn Leonoff recom~
mends.that before the dam raising is undertaken, a program of field
investigation should be conducted to assess the condition of the

upstream portion of the dam. The upstream portion of the dam

contains some soft zones, and also has a timber crib buried within

it.

During the 1982 field season, two to three boreholes should be
drilled to assess the conditioﬁ‘of the upstream side. Soil samples
should be obtaiqed for conducting laboratory tests. Based on the
results of the field and laboratory testing program, Klohn Leonoff

will develop detailed specifications for the dam raising.

A stability analysis of the dam was performed using the parameters
presented in Drawing B-2869-6. A preliminary profile of the dam
raised by 6 ft was used to perform the analysis. A seismic risk
analysis of the site indicated that the acceleration amplitude-with
return beriods of 100 years is 0.015 g (1.5% gravity). Since this
represents a very low seismic risk, a static stability analysis was
per formed. The minimum factor of safety for the dam was found to
be 1.7,

Water Balance

The hydrological data given in Section 3.1 of this report was uti-
lized to compute the water balance for the tailings pond (Drawing

A-2869-7)., Using a production rate of 900 tons per day, a tailings

_pulp density of 30%, and no recycling of the water, the tailings

Page 18 .
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transport water required is 350 USGPM. Of this amount about
50 USGPM remains within the voids of the tailings. The runoff and
precipitation into the pond is estimated to be 335 USGPM. Assuming
that 40 USGPM are lost due-to evaporation and seepage, the average
amount of daily flow out of the spillway is 595 USGPM. This repre-
sents an évefage dilution factor of about two for the tailings
water, During periods of heavy runoff and precipitation, this

factor could be much higher,

Permanent Spillway

On final abandonment of the pond, a permanent spillway should be
constructed at the east abutment of the dam, This should be an:
open-channel spillway which will safely pass flood water from the
upstream to the downstream side of the dam. The design of this

spillway is beyond the scope of the present study.

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

1. The existing tailings dam has a capacity of
approximately 790,000 tons.

2. The tailings should be discharged from the
. northern end of the pond, in layers over the
‘existing tailings surface., The depth from the

crest of the slimes surface on the upstream
side of the dam .should be maintained at a
minimum of about 8 ft.

3. The dam crest should be raised by about 6 ft
during the 1983 field season to accommodate -the
anticipated one million tons of tailings.

Recommendations

1. The condition of the existing ‘dam, especially
the upstream portion, should be investigated
during the 1982 field season. Based on this
investigation, plans and specifications for the
1983 dam raising should be prepared.

Page 19 .
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2. Piezometric levels in the dam should be moni-
tored on a monthly basis.

3. The tailings surface elevation should be moni-
tored to ensure that the schematic profile
presented in this report is maintained. Any
significant wvariations in this profile will

i affect the tailings storage capacity.
EKLOBN LEONOFF LTD.
V&/r\r\wvj/
V. RAJARAM, Ph.D., P.E.
Senior Division Engineer
MARK T. OLSEN, P.Eng.
Staff Consultant
VR/MTO/jas
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ASSUMPTIONS AND "RESULTS OF ANALYSIS
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900 T/day MILL

> MILL LOSSES

MiLL MAKEUP WATER
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TAILINGS TRANSPORT PRECIPITATION & RUNOFF

WATER { 350 USGPM ) .

COARSE Tal
~ VY  BEACH £ LINGS
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Pages 35 through 37 redacted for the following reasons:

Not Responsive
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August 11, 1997

Hon. Corky Evans M.L.A.
402 Baker St.

#204

Nelson BC - L '

Dear Corky Evans:

I would like to bring to vour attention an issue concerning
property IE220 ) situated eight kilometres south of |
s

_

We

have attached a map depicting the propertles and relevant
terrain details.

As shown on the map a drainage ditch passes through Blocks 3,
4, and Parcel "A" of Block 5. This ditch was constructed
across the property in the early 1950's to accomcdate flow
from a tailings pond created behind an earth fill dam in the
draw above the remainder of Block 5.

It has been brought to our attention that during the period of
spring runoff when water flows through this ditch that the
water has been contaminated by seepage from the RDCK {Regional
District of Central Kootenay) landfill into the tailings pond.
We understand that when the seepage is contained by the tailings
pond that the tailings acts as a filter for the contaminated
material. This is not the case during the runoff period and
the discharge flows down across our property and into the

Salmo river.

A further problem is the control and timing of the release of
the runoff flow firom the tailings pond. This spring the flow
began while the ditch was still filled with snow. The water
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flowed down over top of the snow till it reached the plowed
driveway leading to the house, barn, and outbuildings on the
farm. The water travelled along the driveway entering the
house, flooding the barn and outbuildings, stranding our
cattle, ruining stored hay, and flooding farm machinery. This
required us, at some expense, to rent a bulldozer and excavator
to redirect the flow.

We have the health and safety of JIEZIN to consider. -

s 15 deeply
‘upsetting tc think the Salmo river where we fish and play
is also affected by this problem. In giving some thought to
our initial actions regarding this matter, we are reqguesting
through yourself an investigation into the contamination of
spring runoff flowing though our land from the RDCK landfill.
Secondly, should the information provided us be proven accurate
through this investigation, it would be prudent to -deal with
the containment, control, and routing of runoff in a timely
manner to ensure the protection of S22 and the Salmo

river from further contamination. In any case, cohsidering

the events of this spring in regards to the flooding that
occured, the control and routing of this flow must be dealt
with. )

We look forward to working towards a solution to this problem
with the various agencies involved.

cc: RDCK Waste Management
Environment and Lands,
Pollution Prevention Branch
Ministry of Mines

-
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Environment Envirr ement !
Canada Canau !

Environmental  Protection de s
Protection I'Environnement . Ho o s

4th Floor, Kapilano 100, Park Royal,
West Vancouver, B.C. V7T 1lA2

April 20, 1978

v " e Vot refurence
‘ . = TANES Your
' LIPT. OF fildle

10 £TIROLEUH RESOURCES

. . Our hlg Nolre reloence
Mine Manager, Led (PR GATGTE
Cominco Ltd., . ‘
H . B . Mine r ! e e e T
Salmo, B.C. VOC 1%0 b

Dear Mr. Wyka: - - “Lﬁﬂ—*f

Re: Effluent Quality Survey, October, 1977

As you are aware, during the period from October 4-6, 1977,
the Environmental Protection Service conducted a study to
determine the quality of the Cominco H.B. mine tailings
pond decant. Samples were collected for chemical and
biocassay analyses. We have enclosed for your information
and records a copy of the results obtained.

A review of the data indicated that the decanted effluent

. is in compliance with the effluent quality requirements of

our "Metal Mining Liquid Effluent Guidelines" for all
parameters except fish toxicity. Based on the available

‘data we are unable to determine the component or components

of the effluent contributing to the toxicity.

Under normal circumstances, we would be concerned about

the discharge of toxic effluent to the Salmo River and

would be endeavouring to have this problem resolved. However,
noting that the effluent is only marginally toxic and that
your mine will be shutting down in September 1978, we are
willing to live with the existing situation until the
specified closure date.

With respect to site reclamation following mine closure, we
have made arrangements with the Ministry of Mines and Petro-
leum Resources to obtain from that agency a copy of your
plans for reclamation when submitted. Following our review
of the plans, we will be providing comments as required to
that Ministry for incorporation in their agreement with your
Company . '

e
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If you have any guestions or comments with respect to

the enclosed data, please feel free to contact Mr. J.

Villamere or Mr. G, Trasolini (telephone number 666-6711)
of my staff.

Yours truly,

ORIGINAL SIGNED BY.
8. A. HESKIN |
A SIGNE L'ORIGINAL

B. A, Heskin, P. Eng.,

Regional Director General, Pacific Region,
Environmental Protection Service,
Department of Fisheries and the Environment

Encl.

cc:

Mr. W.N, Venables, P. Eng.,
Director, Pollution Control Branch,
Water Resources Administration,
Ministry of the Environment,
Parliament Buildings, _

Victoria, B. C. V8V 455,

Mr. J. McDonald,

Senior Reclamation Inspector,

Ministry of Mines and Petroleum Resources,
1837 Fort Street, '
Victoria, B.C. VB8R 1J6
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COMINCO H.B.

TAILINGS POND

COMPQSITE SAMPLE

A, CHEMICAL ANALYSES
PARAMETER DAY 1
As (T) mg/l 0.004
ca (T) mg/l <0.01
- Ccd (D) mg/l <0.01
Cu {T) mg/l - 0.02
Cu {(P) mg/l1 <0.01
CHg (1) g/l <0.2
Ni (T) mg/1 <0.05
Ni (D) mg/1 <0.05
Pb (T) mg/1 0.1
Pb (D) mg/l 0.03
Zzn (T) mg/1 0.09
Zzn (D) mg/1 0.05
N.F.R. mg/1 <5
pH 7.5
B,

TOXICITY DETERMINATION

LC 50(96 hour)

DAY 1
56%

MINE -
DECANT
RESULTS
October 4 ~ 6, 1977
DAY 2 DAY 3
0.004 0.005
<0.01 <0.01
<0.01 <0.01
0.02 0.01
<0.01 <0.01
<0.2 <0.2
<0.05 <0.05
<0.05 <0.05
<0.1 0.1
0.04 0.04
0.08 0.08
0.07 0.07
<5 <5
7.6 7.5
DAY 3
73%
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PARAMETER
As (T)
ca (T)
cd (D)

cu (T)
Cu (D)
Hg (T)
Ni (T)
Ni (D)
Pb (T)
Pb (D)
Zn (T)
Zn (D)
N.F.R.
pH

mg/1
mg/1
mg/ 1
mg/1

mg/1-

ug/1
mg/1
mg/1
mg/1
ng/1
mg/1
mg/1
mg/1

COMINCO H.B, MINE

TAILINGS POND DECANT

)

. GRAB SAMPLE RESULTS

0.004
<0.01
<0.01

0.01
<0.01
<0.2
<0.05
<0.05

0.1

0.03

0.09

0.04
<5

7.5

October 5,

1977.
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Province of Ministry of
British Columbia Energy, Mines and
Petroleum Rescurces

Tel: 354-6125 Fax: 354-6120

Olfice address:

403 Vernon Strest

Nelson, B.C. ViL 4E6
Telephene: (604) 354-8125
Mailing address:

310 Ward Street

Nelson, B.C. ViL 554

File: 18080-02-02 - H.B. MINE

May 27, 1994

Mr. R. Carson
Nu-Dawn Resources
102 Piper Crescent
Nanaimo, B.C.

vVoT 3G3

Dear Mr. Carson:

Re: Inspection - May 25, 1994

Enclosed are two copies of my Inspection Report for the

above-noted date.

Would you kindly f£ill in the second cbpy in the appropriate
areas responding to the Inspector’s comments, sign and date
the first page and initial the subseguent page(s).

Please return the copy with your comments to me at the

address shown on the report. Thank you for your cooperation

in this matter.

Yours very truly,

NN

D. Roach
Inspector of Mines

DR/sb

Encls.
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Province of British Columbia
Ministry of Energy, Mines and Petroleum Resources

Report of Inspector of Mines
{Issued pursuant to Section 15 of the Mines Act)

MINERAL EXPLORATION

Name of Mine: H.B. MINE Locality: Salmo, B.C.

Owner or Qperator; Nu-Dawn Resources Address:102 Piper Crescent
Nanaimo, B.C. V9T 3G3

Manager: R. Carson Areas Inspected: Sheep Creek
Transformers

Persons Contacted
Management: J. Wadsworth, Acting Mine Manager, Salmo Division

QOHS Commiitee:

Workers:

A copy has been forwarded to the Joint Cccupational Health and Safety Commitiee and/or the union. The mine
manager shall complete the right hand column noting specific corrective actions taken, or to be taken by a specified
date, and return a copy to the Inspector within 15 days of receiving the report. Further, he shall post a copy to the

bulletin board.

Inspection Report Manager's Response of Action Taken

The existence of four transformers, of
probable 40 year vintage, perched across
two poles near Sheep Creek was brough to
EMPR’s attention by E. Stockerl, MOE.

Nu-Dawn Resources shall develop and
implement on approval, a plan to safely
remove, securely store, test and if
required, suitably dispose of these four
transformers. The plan shall be submitted
to E. Stockerl, MOE with a copy to S.
Wuschke, District Manager, ILMPB, no later
than June 13, 1994. This plan shall
include the expected dates when this work
is to take place.

Copies To: MH&S Fernig, E. Stocker], MOE, Jim Wadsworth

Signature\§ &P\
D is R h
ennis Roac N

Inspector of Mines inspector

310 Ward St., Nelson, B.C. V1L 554

Address Manager

Date of inspection: May_25, 1994 Dated: Page 55 19
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MINISTRY OF ENERGY, MINES
AND PETROLEUM RESOURCES

Nor«-Qu@t ReSOumes Ltd. FERNIE, B.C.

- - 0y 4
Kootenay Division: Box 369, Salmo, B.C., Canada, VOG 1Z0 AFR 22 1988
Telephone (604} 357-2440

April 13, 198 SUBICT

Andrew Whale P.Eng., ; M&Eﬁ:y.
Inspector of Mines and Resident Engjin e
310 Ward St., Can

Nelson, B.C., ;

V1L 584 -'Egcb

RE: Tailings Pond Registration\‘\\\yy

Dear Sir;

Please find enclosed a completed copy of your "Questionnaire
for Register of Tailings Dams in B.C."

Our H,.B. Concentrator has been dormant for the past several
years and as such, there has been no appreciable changes to the
EF.B. Tailings Dam and impoundment areas., We are,lthowever, planning
to proceed with our renovations and bring the facility to production
capability during the summer of 1988. The actual production date
has not been set and will depend upon the timely revival of the
existing production permits as well as securing a reliabhle source
of feed. The ore may be obtained from our own outside properties
and/or from custom milling clients and since the details of these
sources have not yet heen formally defined, the preliminary mill
circuits and dintended- throughputs are now only speculative, This
information will'be provided to your office as it becomes available,

We have recently conducted a survey of the tailings pond dn’
order to assess the current capacity and future possibilities
of this facility. Calculations and stability analysis are being
carried out by Klohn Leonoff Consulting Engineers of Vancouver.and
once the final report is completed, I will forward a copy to
your office for distribution,

Should you have any questions, please contact me at our
Sheep Creek office.

Sincerely
Nor-Quest Resources Ltd,

riere P,Eng.
bivision Manager
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1.

4,

QUESTIONNAIRE FOR REGISTER OF TAILINGS DAMS IN B.C.

Designation:

(a) Operation (Mine) H.B, Mill

(b) Name of major impoundment a5 above
(other than (a))

(c) Name of major dam, if any H.B, Tailings Dam
(no., location etc.)

(d) Owner or Operator Nor-Quest Resources Ltd.

(e) Englneer(s) or design firm Cominco Eng.,, Golder & Assoc.

Vieinity of operation:

(a) Nearest town Salmo, B.C.

(b) Drainage where major dam located Salmo River

Type of emplacement ("X"):
(a) Fluid discharge X of tailings:

(1) into gulley or valley X

(ii) into sidehill containment

(i1i) 1into contaimment ringed by dykes
(iv) into bowl or excavatilon

{(b) Dry stacked tallings :

(1) along a gulley

(ii) along a ridge or terrace
(111) on a sidehill

(iv) in a pile

Water management or control ("X"):

(a) Active emplacement
(Underline appropriate control methods: mnone, recirculation,
decanting, spillways, runoff interception, stream diversion,
infiltration, other.)

(b) Inactive emplacement X ( on Standby)
(Underline applicable control methods: none, tower drain, zpillway,
diversion, reclaimed surface, other.)

Impounded area up to the emergency discharge or spilling level (hectare):

(a) present 20.68 ha, (b) ultimate 28.47 ha
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QUESTIONNAIRE FOR REGISTER OF TAILINGS DAMS IN B.C. ' Page 2

6. Storage capacity, including pond up to spillway (millions of cu. metresg)

{a) current 0.45 (avail) , (b) planned 1.59 (avail)

7. Year that dam:

(a) started 1955 » (b) finished or expected completion ?

8. Maximum height of dam above ground in metres:

(a) currently 24.1m ', (b) approved 28.7m

9. Crest length of dam or dyke in kilometres:

(a) present 0.244 km , (b) eventual 0.26 km

10, Foundations of dam ("X"):
(a) Deposits: bedrock X ti111 lacugtrine fluvial

(b) Material type (rock, gravel, sand, silt, clay, peat) sandy-silt/gravel

(c) Characteristics (strong, weak, pervious, etc.) strong

11. Method of dam construction ("X"):
(a) Upstream :

1) mechanical railsing
11) Thydraulic 1lifts

(b) Centreline or conventional :

(1) =zoned f£il1
{(il) random

(c) Downstream : X

: (i) thorizontal lifts
(ii) inclined segments X

{d) Combined ]

12. Other pertinent detalls (abandoned, damaged, eroded, reworked, etc.):

tailings impoundment is being maintained on a stapdby basis

until a suitable ore source has been located

DATE April 11, 1988 SIGNATURE g

s L~
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BRITISH Phe (250 9520475
COLUMBIA

June 17, 1897 File: M-85
14675-35-04

Mr. B. Baldigara
Secretary, Assistant Administrator

Regional District of Central Kootenay ; JUR 23 ey
601 Vernon Street L
Nelson, B.C. | FiLE 0200032 _
V1L 4E% e G AT

Dear Mr., Baldiga

Re: H.B. Miné Tailings Impoundment

I have been asked to reply to your May 15, 1997 letter to
Andrew Whale, Regional Manager, Ministry of Employment and
Investment, regarding possible future liabilities associated
with the H.B. tailings impoundment.

Status of Permits Covering the Tailings Impoundment

The mine is regulated under the Mines Act.

The mine, including the tailings impoundment, is covered by
Permit M-85 issued to Cominco Ltd. (copy attached). However,
they sold this property to David Minerals who subsequently went
bankrupt, and the last record we have of an owner is Nu-Dawn
Resources.

Over the years, in spite of numerous attempts to get the new
owner to assume the responsibilities of the permit, Cominco
still remains the permittee.

Cominco carried out considerable research in the early 1970's
to determine the feasibility of establishing vegetation
directly on the tailings material, and to determine the metal
uptake in plants. That information is stored off-site and I do
not have that information immediately available. I don't
recall any major issues, however.

I could not find a closure plan and I don't believe that one
was ever filed.

Ministry of Regional Cperations, Maifing Address: Location:
Employment Health and Safety Branch PO Box 9320 Stn Prov Govt 5th Floor, 1810 Blanshard Street
and Investment Energy and Minerafs Division Victoria BC V8W 9N3 Victoria

Telephone: (250) 852-0462

Facsimile: (250) 952-0481 Page 71
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Dam Safety

I have included Part 9 of our Health, Safety and Reclamation
Code for Mines in British Columbia (Code). The owner and
permittee have not satisified the requirements of part 9.2.4,
9.3.2 and 9.3.5 The obligations in this regard should be
discussed with Tim Eaton, P.Eng., Manager, Geotechnical
Engineering. At present there are no significiant dam safety
issues, however some work is reguired.

Should the Regional District purchase this property, the
tailings impoundment would still be regarded as part of a mine,
albeit a closed mine, and regulated under the Mines Act. As
such, there would still be redquirements for maintenance,
periodic inspections and monitoring. These requirements would
likely not be onerous, however.

Contamination Level of the Liquid and Sclid in the Tailings

This a potential concern especially in relation to the new
Contaminated Sites Provisions of the Waste Management Act. Our
own internal review several years ago made a preliminary
assessment of acid rock drainage potential of these tailings
and it was felt that the abundance of limestone which hosted
this ore deposit was likely sufficient to prevent sulphide
oxidation, and acid mine drainage from occurring. This needs
to be confirmed through samples of tailings and seepage from
the inpoundment. If there is any metal release, it will be
associated with neutral to alkaline drainage.

If you have any further guestions or concerns, please do not
hesitate to call either myself (250) 952-0470 or Tim Eaton
(250) 952-0485.

Yours very truly,

ém/ M

John C. Errington, Ph.D., P.Adq.
Manager, Reclamation and Permitting

JCE:ch
Encl.

cc: VAndrew Whale, Cranbrook

Tim Eaton
Fred Hermann

let-hb

Page 72
EGM-2013-00163




INTEROFFICE MEMORANDTUM

Created: 06-Aug-1997 (0l:51pm PDT

Sent: 06-Aug-1997 02:13pm PDT

From: Steve Wuschke of EI
SWUSCHKE

Title.

Dept: Employment & Investment

Tel No: 426-1655
TO: Tim Eaton of EI { TEATON }
Subject: HB Tailings Dam - Discharge

Greetings

the drainage from the decants overflows goes into a ditch constructed in
about 1950, to carrry away excess water. There were no easements or
records that the land owner knows about for the ditch.

The land owner sgaid that the dich overflowed and caused property damage and

s

The land owner would like the ditch to be
removed and the drainage to be rerouted to a natural drainage route.

Apparently the natural drainage was not able to handle the volumes of water
when the mill was in operation.

I have not been to the site and don't know the hydraulic works associated

with the dam structure. So perhaps you could provide me with some advise
on thig matter.

I suggested to the land owner that he should contact the Tailings pond
awner which is NuDawn(?} and Cominco who may still have the permit. I
don't know whe is responsible for the tailings.

Thanks: Steve W.
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MEMORANDUM

FROM THE

DEPARTMENT OF MINES

..................................................................................... AND PETROLEUM RESOURCES

................................................................................. VicroRria, B.C., March5

WHEN REPLYING PLEASE REFER
e TO FILE NOuwvoirrerrrriieiememaaaeenn
Re: Section 11, Mines Regulation Act.
Cominco Ltd., H.B. Mine, Salmo, B.C.

The Advisory Committee on Reclamation, consisting of three
representatives of the Department of Lands, Forests, and Water Resources,
one from the Department of Recreation and Conservation, (the representative
of the Department of Agriculture was unable to attend but submitted a
covering memorandum), the Inspector of Mines - Reclamation, and with myself
as GChairman, has studied the report submitted by Cominco Ltd., H,B., Mine,
as appended hereto. The Committee has approved the report, with the
additions and amendments as listed below,

A notice of the filing of the Cominco Ltd. H,B, Mine reclamation
report as vequired by subsection 4 of Section 11 of the Act was published,
for one insertion only, in the B.C. Gazette on Thursday, February 8, 1973,
and in the Nelson Daily News and the Trail Times on Thursday, February 8,
1973,

The report is submitted for your approval, under subsection 5 of
Section 11l of the Act, with the following additions and amendments:

1. That topsoil and overburden soil stripped from the surface shall
be conserved, as feasible, for possible useage in the reclamation of disturbed
areas.

2. That investigations and research be carried out coverings

(a) the location, stability, and erosion control of waste dumps,
tailing ponds, and stockpiles;

(b) the protection of watercourses, as applicable;

(¢) the reclamation of disturbed areas;

all to the satisfaction of the Chief Inspector of Mines.

3. That upon completion of the programme in (2) above, a plan and
report describing in detail the reclamation and protection of the disturbed
areas be submitted to the Chief Inspector of Mines for approval.,

4. That the permit be valid for a period of five (5) years, or until
approval of the report in (3) above, whichever is the sooner: the permit to be
renewable upon application and upon evidence of satisfactory performance.

5. The total acreage to be disturbed during the planned life of the
operation is 76.4 acres. Cost of reclamation is estimated at $100 per acre,
A bond in the amount of $10,000 is recommended.

e
SN/ 4 FW. Peck, P.Eng.,
R z Page 74
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CAMINCO LID,

H,B, MINE . SAIMO, B,.C,

Application for Permit Authorizing Surface Work

1, INTRODUCTION

The H,B, Mine and concentrator is situated about seven miles south_east of the
village of Salmo, B,C, on the North side of the Sheep Creek valley,

The property which was originally staked by Horton and Benson (hence H.3.) about
1907 was purchased by Cominco Led, in 1927. Intermittent work was carried out
until 1946, Later, an extensive diamond drillirg program was undertaken followed
by underground exploration,

With sufficient ore outlined, conmstruction of a 1000 ton/day concentrator was
started in April of 1952 and completed in the spring of 1953, Due to uufavouvable
metal prices, operation did not commence until May, 1955 and was suspended in 1966,
The mine is scheduled to resume production in early 1973,

The current head office address of Cominco Ltd, is 1199 West Pender Street,
Vancouvey 1, B,C, \

1T, PRODUCTION PRCGRAM

General
It is planned to treat up to 1200 tons of ore per day from an underground source,
thereby producing separate lead and zinc concentrates which will be shipped to
Cominco-owned smelters in Trail,

With current ore reserves it is expected that the mine will operate for 5 1/2 years,

Nature of Mining and Milling Operations

{a} Geolopy

The main minevalization at the H.B, Mine consists of seversl zine-lead sulphide

ore bodies localized in the Reeves limestonc member of the lower Hiab group of
lower Cambrian age. The Reeves limestone has been thickened by folding tc several
times its original thickness. It has inereased from an original thickness of

ko' -~ 70" to a naximum of 700", This bulge im the limestone member plunges 20° south
and the ore bodies maintain their relative position in the lime band with a eimilar
plunge, The main ore body, the No, 1 zone, 1s steeply dipping and variez frem a
depth of %00' in the northera section near 3500 level to about 10' at its southern
tip where it reaches to within 200 ft. of the surface. Several other ore zones iie
Just to the west and below the crest of the No, 1 ore zone, The Carnct zone ore
body, however, lies approximately 600 to the west of tne main ore body and extends
to the surface.

The chief econemic constituents of the ore body are lead and zine ocourring ac
marmatite and galena jn a gangue of vaie, tremolite, limestone and dolomite,
There are also coasiderable iron sulphidos ia the form of pyrite and pysrhotite,

o PR 1
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{b) Mining

The ore bodies will be mined from underground by both longhole and open stoping
metheds with a minimum of pillars remaining, No disturbance of the surface area
is expected except for the Garnet Zone which will be extracted through to the
surface, The final dimensions of the breakthrough will be about 1000' long by
70' wide by a maximum of 200' deep,

Access tc the mine is through two main openings. The portal of the mein entrance,
the 2300 level haulageway, is situated about 300' above Sheep Creek and provides
access from the main surface buildings. Most of the personnel and supplies are
carried underground on this level and all the ore and waste is trammed cut,

The 3500 level portal is located about 200' above Aspen Creek and provides access

to the upper reaches of the No, 1 zone and to the hoist-room for the service shafe,
Some material and a few personnel enter the mine through this opening, A third )
access of lesser importance, the 3300 portal, is located about the 2800 level portal
and on the same slope,

Underground, the only ore tramming that is done is on the 2800 level, This is done

by a Ruston-Horasby diesel locomotive pulling eleven 6-ton cars from various areas

and dumping at the coarse ore bin located on surface about 340" east of the portal,

All other ore and waste movement underground is effected by 20 to 60 H,P, air or
electric slushers and by gravity through a system of ore passes down to the 2800 level,

The waste produced underground is generally a limestone or dolomlte with sizes
ranging from 1/2 inch to 24 inches, 4 portion of this waste is disposed of
underground into accessible mined out stopes and the remainder is vemoved to surface
via the 2800 level portal, On surface, a waste dump has been established east of
the coarse ore bin, along the hillside and extending about 500 feet along the hill
and 150 feet down the slope, The resulting talus slope rests at an angle of repose
of about L0° and is about 200 ft. across, from the toe to the side of the hill,

There is also an established waste dump below the 3500 level portal that may be
used in future to dispose of waste from planned development of an ore body north

of the service shaft and extending above the 3500 level, The expected annual waste
production is about 6000 tons.

{e) Milling

Milling of the H.B, ore is straightforward with production of separate lead and
zine concentrates, Open-circuit primary and secondary crushing is followed by
open-circuit rod milling and closed circuit ball milling, The talc and tremnlite
which are readily floatable are floated out first to avoid contamination of the
lead concentrate, This is followed by lead rougher flotation and zinc rougher
flotation. The final concentrates, about 100 tons/day, are thickened, filtered
and then shipped to the smelters. The talc concentrate joins the zinc rougher
tails and goes to waste,

The mill waste, about 1100 tons per day of solids, fiows by gravity to a surge box,
some 30 feet below the mill level, from where it crosses the Sheep Creek Valley
through a "U-tube", The tailings drop 180 feet down the north amm of the "I_subal
to the creek level and go up the south arm some 120 feet where it discharges %o a
wooden flume, The "U-tube" is of 7" wood stave pipe and approximately 750 feet

in length,
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The wooden flume, of which 100% has been rebuilt, carries the tailings some

2 1/2 miles to the west to a settling pond, The tailings pond is a small
depression about 1/2 mile wide by 3/4 mile long, ringed on three sides by

steeply dipping hillsides and an earth £1i11 dam on the fourth, Clear overflow

is handled by a 30 inch culvert pipe through the dam with a vertical intake of

3 x 12 timber cribbing. The cribbing as well as the earth fill dam is raised

as required, The clear decant water is discharged from the culvert into a

diteh and flows by gravity to the Salmon River. It is estimated that the tailings
area will increase in area from about 60 acres to 69 acres in the 3 1/2 years of
project operation,

(d) Disturbed Land Area

Land area disturbed by mining and milling activity is summarized,

2800 level waste dump 2.2 acres
3500 level waste dump 0.2 acres
Tailings disposal pond 60,0 acres
Buildinps and Service area 10,0 acres
Roads 4,0 acres

764

ITI, 'MATURE AND PRESENT USE OF LAND

The Sheep Lreek valley is bounded on the north and south by steep mountain
slopes, Relief in the area of the mine extends from 2500 to over 5500 feet,
Elevation of the tailings pond is 2200 feet,

The valley is situated in the Western larch subzone of the Interior Western
Hemlock biogeoclimafi? zone which is characterized by total annual precipitation
in the range 22-35"‘1/ Zonal soils include corthic ferro-humic podzol developed
on shallow glacial deposits over bedrnck,

Land on the south facing mountain slepe s?rfounding the mine complex includes areas
of productive and non-productive woodland\2/, Immature stands of tremb ing aspen,
lodgepole pine and Douglas fir occupy medium quality productive sit:es(3 . Fire
destroved forest cover over part of the area in 1905 and in 1925, The tailings
pond occupies a depression bounded on the ?e?t by unproductive land (rock} aund

by productive woodland in other directions'2’, Productive woodland has a cover

of immature western larfh with minor Douglas fir, lodgepole pine and white pine

on maedium quality sites 3). Fire destroyed forest cover on part of the area

in 1925,

Land surrounding the mine and taiiings pond has been classified with respect to
physical agability for use by agriculture, forestry, recreation, big game and
waterfowl'\2’/, Classification was based on data from surveys conducted under the
Canada Land Inventory program, Fhysical capability of land at the H,B, Mine for
each use group listed is summarized,
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Agriculture

(a) Mine: 1land has severe limitations for agricultural use due to
adverse topography, shallowness to bedrock and climate,
80% of land possesses no capability for arable culture or
permanent pasture, 20% is capable only of producing
perennial forage crops, Improvement practices are not
feasible,

(b} Tailings pond: land has severe limitations for agricultural use
due to adverse topography, stoniness and climate, L40d of
land possesses no capability for arable culture or permanent
pasture, £0% is capabla only of producing perennial forage
erops, Improvement practices are considered feasible.

Forestry

(a) Mine: 1land has moderate to severe limitations to growth of
commercial forest, Growth limiting factors include
restriction of rooting zone by bedrock and soil moisture
deficiency, A small area has severe limitations which
preclude growth of commercial forests,

(b) Teilings pond: 1land has slight (60%) to moderate (404} limitations
to growth of commercial forest, Growth may be limited by
restriction of roofing zone by bedrock and soil moisture
deficiency,

Reereation

(a) Mine and tailings pond: 1iand lacks natural capability and significant

features to rate higher than low capability for outdoor
recreation, but has natural capability to engender and sustain
low annual use based on dispersed activities such as hiking,
nature study or for aesthetic appreciation. Land possesses
continuous gtreams in upland areas and vegetation possessing
recreational value,

Ungulates
(a) Mine and tailings pond: 1land classed as winter range of moderztely
high capability for deer and moose. Productivity may be

reduced in some years due o excessive snow depth that reduces
mobility of ungulates and availability of food plants,

Watérfowl

(a} Mine and tailings pond: capability for production of waterfowl
’ is negllgible or nonexistent due to adverse topography,
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Iv, RECLAMATION PROGRAM

Land disturbance at the #,B. Mine will be kept to 2 minimum by utilizing existing
waste rock and tailings disposal arras, Upon completion of mining operatioms,
disturbed areas will be reclaimed to an appearance and use compatible with
surrounding areas,

Currently in British Columbia mined land reclamation practices are not well
established nor are conditions limiting plant growth on mine and mill waste well
defined. To provide basic information for preparation of a reclamation program
for the H,B, Mine, a research program is proposed. The general research approach
is zummarized:

1, characterize the nature of mine and mill waste by field inspectieon,
sampling and analysis of chemical and physical properties which
influence growth,

2. evaluate the suitability of mine and mill waste as a growth medium for
plants using laboratory and growth chamber techniques,

3. when areas of mine and mill waste become final, initiate field investipa.
' tions to determine physical treatments, plant species, planting techniques,
fertilizer requirements and soil amendments necessary to establish and

maintain suitable plant cover on waste disposal areas,

V.  REFEREHNCES

(1) Krajina, V,J., 1969, Ecology of Forest Trees in British Columbia
In Ecology of Western North America, Vol, 2, No, 1,
Published by the Department of Botany, University of
British Columbia,

(2) Canada Land Inventory, Land capability analysis sector maps of Salmo
area for agriculture, forestry, recreaction, ungulates,
waterfowl and present land use,
B,C, Map Librarian, B,C, Dept. of Agriculture, Victoria,

and Canada Land Inventory: Objectives, Scope and
Organization: Report No, 1, 1970, Dept, of Regional
Economic Expansion, Queen's Printer, Ottawa,
(a) Forest Cover Map: Salmo PSYU, 1962, Surveys Division, B,C, Forest
Service, Victoria, B,C,
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Cominco Ltd./H, B, Ming, Salmo, British Columbla, Canada, VOG 1Z0/Tel. (604) 357-2276

} )

Mines Mr, J, D, McDonald
Senior Reclamation inspector DEPT. OF MINES

Department of Mines and Petroleum Resources AND PETROLFUM RESOURCES
1835 Fort St.

Victoria, 8,C, VB84 1J6

Reed AN 29 197
W/

Dear Mr, McbDonald: éff

i

January 27, 1976

Enclosed is our Progress Report on Land Reclamation at
our H,B, Operations,

Yours sincerely,

s
P N B

o H. G, Barker
g Superintendent

HGB :mf1

Enclosure
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Mined-Land Reclamation at Cominco Ltd,
' H.B. Operations

Salmo! B.C.

Progress Report 1975

_ R.T, Gardiner, P.Ag.
- -Reclamation Agronomist

J.E. Stathers :
Assistant Reclamation Agronomist

Cominco Ltd.
Trail, B.C,
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Mined-Land Reclamation at Cominco Ltd.
H.B, Operations
Progress Report 1975

1. Introduction

The general approach to reclamation of disturbed land surfaces at H,B. Operations
is to Improve growth conditions on waste disposal and other disturbed land areas
and to encourage succession of nmative vegetation, Establishment and maintenance
of an initial vegetative cover of grass and legume species will accelerate soil
formation, control erosion, provide forage for wildlife, and improve the aesthetic
 appearance of disturbed land surfaces, :

2. Mining Program

Land areas disturbed at H.B. Operations were described in "Application for Permit
Authorizing Surface Work - Cominco Ltd,, H,B. Operatioms, January, 1973", and

the "Mined-Land Reclamation Research Report 1974"(1,2), Mining operations in

1975 conformed to the plans outlined in the original permit application. During
1975 construction of access roads to surface diamond drilling sites disturbed

0.7 acres. Land disturbed in comstruction of the lift to the tailings dam was
inspected by Mr. Art O'Brien, Reclamation Inspector, on October 7, 1975. Improve-
ment of drainage along the access road has been completed as suggested., Revegetation
of the borrow pit will be carried out when more definite information related to
future construction of the taillings dam and further disturbance to the borrow pit
area is available,

The nature and extent of land surfaces disturbed to the end of 1975 are summarized
-in Table 1, : ' : . -

%. Reclamation Research

3.1 Suitability of H.B. Tailings as a Liming Material .

The feasibility of using calcareous H.B., tailings as a liming material for
neutralization of acidic mill waste at Sullivan Operations has been investigated
since 1973(3). Mixing H.B. tailings at 254 by weight with oxidized ircn and
silicecus tailings reduced salt concentrations and maintained the pH within a

. range tolerated by most plant species for a period of 20 weeks in growth chamber
studies, . : . i , _

The cost of commercial liming materials varies with purity (content of magnesium

and heavy metals), degree of fineness or particle size, and calcium carbonate
equivalence or neutralizing capacity. In 1975 a study was carried out to determine
the suitability of calcareous tailings from three Cominco Ltd, operations as liming
materials (unpublished report by Stathers and Gardiner, 1975), -H.B., tailings has

a particle size and calcium carbonate equivalence {the major factors affecting

rate of neutralization in an acid medium) comparable to agricultural grade dolomitic
limestone, The total lead and zinc content of H.B. tailings is high relative to
agricultural grade dolomitic limestone (Table 2),

[y
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3.2 Climatic Conditions During 1975

A summary of weather data recorded during 1975 at the B.C. Forest Service weather
station located approximately 10 miles north-west of the H,B, mine is presented
(Table 3), Precipitation during the 1975 growing season (May through September)
was 283,2 mm, The period May through September 1975, had a mean monthly temper-
ature of 13.9°C, The frost free period was 101 days, occurring batween June 9
and September 18,

L, Operational Reclamation

In April 197k, approximately 2 hectares of road cut embankments were hydroseeded
in an sttempt to reduce surface creep and erosion(2), Maintenance fertilizer

the equivalent of 66 Kgm/ha was applied to hydroseeded areas on April 29, 1975,
Sub jective evaluation of vegetative growth in September, 1975 indicated that
where adequate plant populations had established plant growth was vigorous,
Limitations to plant growth appeared to be caused by instability of steeply
sloping embankments and soil moisture deficiency, rather than nutrient deficiency.
On steeply sloping road cuts constructed through coarse-textured material
vegetative cover was sparse. On gradually sloping embankments composed of finar-
textured material, and seepage sites, vegetative cover was satisfactory.

5. Proposed Research and Operational Reclamation Programs for 1976

Reclamation research investigations planned for H,B. Operations during 1976
will include:

a) establishment of field experiments on shallow tailings deposited
adjacent the tailings pipeline

b) continuation of growth chamber studies to determine cultural technigues
and plant species for revegetation of tallings and tailings slimes,

6. References

(1) Barker, H.G., 1973, Application for permit authorizing surface work -
: _ Cominco Ltd., H.B, Operations, Submitted to Senior
Inspector of Mines, Reclamation, Dept, of Mines and
Petroleum Resources, Parliament Buildings, Victoria,

{2) Gardiner, R,T., 1975. Mined-Land Reclamation Research at H.B, Operatiomg,
Progress Report 1974, Submitted to Senior Reclamation
Inspector, Dept, of Mines and Petroleum Regources,
Parliament Buildings, Victoria, January 31, 1975.

(3) Gardiner, R.T., 1975. Mined-Land Reclamation Research at Sullivan Operations,
Progress Report 1974, Submitted to Senior Reclamation
Inspector, Dept, of Mines and Petroleum Resources,
Parliament Buildings, Victoria, January 31, 1975.
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Table 1: Disturbed Land at H.B, Operatioms

Nature of Disturbance Area (Hectares)

Waste rock dumps: 2800 level 0.9

3500 level 0.1
Open pit 2.4
Tailings impoundment 2.8
Buildings and service area 1.6
Roads 2.3

34

Table 2: Characterization of H.B, Tailings as a Liming Material

: , Agricultural
Property _ H.B, Tailings Dolomitic Limestone
Particle Distribution (%)
- mesh size =4 100 - 100
-8 100 100
'—20 ) 990 ,'" . 87‘ 5
-’40 98- - . ’ 80&5
-60 . 98.0 - 62.5
80 | . -96.7 . : 42,3
CaCOarEduivalence (%) : 8L 87
Total Pb content (ppm) , hys ' 80
‘Total Zn content (ppm) 3000 | 225
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Vi SO0 3L
Province of British Columbia
Ministry of Employment and Investment

ENERGY AND MINERALS DIVISION

REPORT OF GEOTECHNICAL INSPECTOR

(1ssued pursuant to Section 15 of the Mines Act)

v

Name of Property:  HB Mine T“;QJ) Pt File: 18040-02-07/HB

Location;  rewv Salmo 8¢ .

Mine Manager: R s e n A
(,__‘————-—-— UWMW v

Company: Comincd ?? Nu Dawn

Address; 7?

Persons Contacted: n/a
Type of Mining: Closed, u/g, base metal
Date of Inspection:  June 10, 1997

An inspection of the tailings impoundment was conducted in the company of Art
O'Bryan. The previous geotechnical inspection was April 29, 1993. The following
areas in particular were noted:

The upstream dam face (Photo 1) is in good condition with no evidence of effects from
wave action. The dam crest and downstream slope (Photo 2) are also in good
condition with no evidence of cracks, settlement, slumps or erosion. Vegetation cover
(mainly grasses and legumaes) is healthy and thick and an alder has started on the
upstream face at wateriine. ?

The downstream toe is wet in the same areas as opseived iy 1993 and the toe drains
appear to be functioning satisfactorily. The grout§d CMP (eld decant outlet) near the
central toe of the dam is dry and not showing any i f leakage inside or outside of
the pipe.

The operating decant or water level control structure is structurally sound. However the
inlet channel to the decant is completely full if cattails and the alders are much larger.
Compare Photo 3 (April 29, 1993) and Photo 4 (June 10, 1997). The log at the
entrance to the channel is still in place. However the concrete water level contral
beams have not been removed from inside the structure as ordered in my 1993
inspection, although | note that the wooden support posts for the upper beam appear to
have been replaced with steel pipe. Note that the same number of concrete beams are
resting on top of the control structure in both photos.
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Qutt

Conmn &2 ¢

A 900 mm CMP conducts water from the decant control structure to a drop structure

(manhole) partway throught the dam and another CMP from the drop structure to the
downstream dam toe. The drop structure has had the steel cover secured so that we

could not inspect inside and the steel plate has been removad from insida as ordered in .
my 1993 inspection. T D e vt 9 asd ngesd

The downstream outlet for the decant structure has had some minor improvements
made to it, compare Photo 5 (April 29, 1993) and Photo 8 (June 10, 1997). The steel
and fibreglass plume has been realigned and now carries the discharge water from the
outlet CMP and discharges it into the drainage natural plunge pool, about seven metres
away.

Cominco is still the Pemmittee and was the last ownerfoperator. The acting Chief
Inspector approved the construction of a spillway July 22, 1977 by Cominco.

The current arrangements at the dam require monitoring and maintenance to ensure
satisfactary long term oparation. Without maintenance the current decant structure will

eventually plug with debris with a potential dam breach the end resuit. A oy & g:wg
As stated in my 1993 inspection report this tailings facility must be permanently m 77 -
decommissioned. An engineered spillway and outlet ¢channel need to be designed and

installed for the 1:200 year 24 hour flood or combination flood and freshet.” Static
stability must have a minimum factor of safety of 1.5 and seismic stability reviewed fo
satisfy the 1:475 year probabilistic event.) In the event stability is inadequate the pond
lavel should be further lowered by the new spiliway to reduce risk and improve stability.
If necessary the entire pond should be permanently drained from the impoudment by

the spillway structure.
hdod o PRyae .‘l ba'rn'

Date; June 18, 1997

Tim Eaton, P, Eng.
Manager Geotechnical Engineering

Date;

Signature - Manager
Written response is required by the Mine Manager 15 days after receiving this report

cc.  Andrew Whale (2-eepigs), Art O'Bryan
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ANNSTRY OF ENERG

Rreen iy 06 1993 (I

ued pursuant to Section 15

weson e |\ GEOTECHNICAL

_ T Province of Britiscr’l Colu!?"lbia :R
[]t ines u esource
/& PETROLEUM REsourimtlg.ry of Energy, Mines and Petroleum 708

Report of Inspector of Mines . /, e

Arr o ’z‘smyﬁfv’
Ay/

of the Mines Act) /1} Iy

n"..

- EIM " /

§
;
/
£

Name of ane: HB Mine j

/

Owner or Operator: Nor-Quest’ Resources Ltd.

Manager:  Mr. Raynerd Carson

Locality: Salmo, B.C.

Address: 102 Piper

Crescent Nanaimo, B.C.
- V8T 3G3

Areas Inspected: Tailings Dam

Persons Contacted

Management:No one available.

The mine manager shall complete the right hand column noting specific corrective actions taken, or to be
taken by a specified date, and return a copy to the Inspector within 15 days of recelving the report.

Inspection Report

Manager’s Response of Action Taken

Crest good, no settlement.

Upstream slope good, beach/ wave
action/ erosion minimal,

Downstream slope covered with grass
and alder, wet =zones at toe and
Several seeps, but no seeps were
obvious on downstream slope face.
Stability looks good; no sloughs,
settlements, toe drains operating.

Piezometer standpipe near toe at
centre of dam is dry to a depth of
approx. (plumbed with small stone)
45-50 feet. Check Fig. 1 from Golder
Brawner 74 report (Feb, 12, 1979 Rep#
E/74/124) assume it to be BH 2 which
is drawn at about 50 foot depth on
the section so assume piezo is dry.

Vs

Coples To:

Tim Eaton, P. Endg.

2o Lt

Geotechnical Manager

105-525 Superior St. Victoria, B.C.,
y8v 1X4

Signature - Inspector =~

Address

Date of Inspection: April 29, 1993 =

Signature - Managei;

Dated: ' o ooa 19

—agezI0
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Aspector of Mines - rage 2 of 2

e A A e e e ey o e o

R

P

Inspection Report

Manager’s Response of Action Taken

/é .

Decant structure at E end looks
structurally sound, flow not impeded
but bullrushes growing at inlet are
being drawn into structure. Large
log at entrance to outlet ditch is
okay and prevents other debris from

. passing. Inside the decant well

there are 2 concrete outlet water
level control beams. One is raised
approx. 18" and supported entirely by
2"%2"x4" on end which are rotting.
This must be removed as soon as
possible. The lower beam sits on the
bottom and should be removed to
Create additional free board between
dam crest to panel level. -

Drop structure looks sound but water
has flowed out of the MH as evidénced
by recent erosion and flattened grass
around the MH . A 1/4" steel plate
inside the MH must be removed as soon
as possible. It 1is fastened by
rusting bolts to the concrete and
will block the outlet when it falls,

The downstream decant outlet requires
maintenance. A steel and fibreglass
flume has partially collapsed and
should be removed. There is some
resulting erosion. The channel below
the outlet should be armoured along a
15 m. stretch with rock larger than
300 m in diameter.

Surface runoff shall be diverted from
the crest of the dam, E end.

For abandonment, this facility

requires a geotechnical inspection
(annual report) and assessment of
long term stability and capacity to
accommodate 1:200 year 24 hour flood
through a spillway structure.
Recommendations shall be made in this
report by a registered B.C.
geotechnical engineer. Flood
precipitation data shall be reviewed
at this time. Seismic gtability
shall be reviewed for the 1:475 year,
event.

Date of Inspection: ) Initials:

.
N

Inspector

Manager
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Golder Brawner Associates

CONSULTING GEOTECHNICAL ENGINEERS

E/74/124

February 12, 1974

Cominco Ltd,,
Engineering Dept.,
Trail, B.C.

ATTENTION: Mr. D, Boyle, P.Eng.

RE: (E:ﬁ. Tailings Daﬁ:)

Salmo, B.os

Dear Sir:

Enclosed please find 4 copies of amended text and drawings
for our January, 1974 report on the above project. Also included
are 3 complete copies of the amended report,

Yours very truly,

GOLDER BRAWNER & ASSOCTATES LTID.

L

FEH:& o “;{c .

B, Thompson \

BT/im
V73218

Encl,

GOLDER, BRAWNER & ASSOCIATES LTD., 224 WEST B8th AVE., VANCOUVER, B.C., VS5Y IN5 CANADA ¢ PHONE: (604} 879-9266 PageBod: 04508800
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Q@A\E Golder Brawner Associates
@/ CONSULTING GEOTECHNICAL ENGINEERS

Jaauary 2, 1974

Cominco Ltd.,
Engineering Dept.,
Trail, B.C.

ATTENTION: Mr. D. Bovle

Re: Site Investigation at Lxisting
H.B, Mines Tailings Pond, Salmo, B.C.

Dear Sir:

As requested by your Purchase Order No. HBE 15017 dated Qctober 26,
1973, and in accordance with our proposal of September 20, 1973, we have
carried out a detailed drilling program at the above site. The purpose of
this investigation was to determine the condition of the existing dyke and
foundation soils to enable a detailed stability analysis to be carried out.

This report is further to our report No. V 72109 of June, 1573,

FIELD THVESTIGATIOH

Three boreholes were drilled at the site between October 29, 1973
and November 1, 1973 using a truck-mounted rotary drill rig. These boreholes
were drilled to depths varying from 45 to 85 ft, and extended approximately
20 fr. into bedrock. Onerborehole was drilled from the crest and two boreholes

from the lower slope of the existing tailings dyke as shown on Fig. 1. Stan~

GOLDER, BRAWNER & ASSOCIATES LTD., 224 WEST 8th AVE., VANCOUVER, B.C.. V5Y 1N5 CANADA ¢ PHONE: (604) 879-926d 2g€ $02EX: 04.508800
EGM-2013-00163.
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dard split spoon samples were obtained of the overburden and wash samples of

drill cuttings were obtained of the bedrock. All samples were identified in

the field and returned to our laboratory for classification and testing,
Perforated plastic standpipes were installed in the open boreholes

te enable groundwater levels to.be monitored,

SITE CONDITIONS

The exigting tailings pond is located approximately 4 miles south of
Salmo, B.C. The tailings éyke is located at the scuthern end of a valley and
has been constructed 50 to 60 ft. high using borrow fill obtained from the
abutment slopes, Contours of the downstream face of the dyke together with a
typical cross section are shown on Fig. 1,

The borehole results indicate that the dyke is generally comprised of
soft te firm brown sandy silt centaining varyihg amounts of medium to coarse
sand and finz gravel, Standard penetration test results gave average 'N' values
of the order of 10 blows/ft. indicating a loose to compact state of relative
density.

Examination of the overburden samples enabled an aprreximate estimate
of the location of original ground surface beneath the dyke fill, The approxi~
mate location of the existing ground surface is shown on Fig, 2. In borehole 1,
the natural ground surface was estimated to be located approximately 59 ft. be-

low the crest of the dyke. Underlying the fill, a 4 ft. thick stratum of very

dense silty till was identified overlying a 5 ft. thick layer of hard desiccated

silt, Bedrock was encountered at approximately 68 ft. below the crest of the
dyke,
In borehole 2, the original ground surface was estimated as being

located approximately 27 ft. below the dyke £i1ll surface, The boreholes en-

Page 303
EGM-2013-00163

| GOLDER, BRAWNER & ASSGCIATES |




countered a 7 ft. thick stratum of soft to firm silt beneath the £i11,
Underlying the silt, a 2 ft. thick layer of sand and gravel was identified
overlying bedrock,
In borehole 3, the original ground surface was estimated to be
located approximately 20 ft, below the fill, The borehole encountered a 3
ft. thick stratum of dense silty till beneath the dyke fill, Underlying the
silt, & 3 ft, thick layer of sand and gravel was idéntified overlying bedrock.
More detailed descriptions of the soil conditiqns are given on the

Record of Boreholes., A cross section showing the inferred soil stratigraphy

is shown on Fig. 2,

GROUNDWATER CONDITIONS

The standpipes installed in the boreholes were monitored for approxi-
mately 4 weeks after installation to enable the water levels to stabilize.
From the recorded water levels, we have inferred the phreatic surface in the

dyke to be located as shown on Figure 2,

]

inspection of the dam during the period of the drilling program in-

dicated that seepapge was occurring near the toe of the upper slope of the dam
and at each abutment., Soft saturated soil was observed at several locations
in the middle slope of the dam and very soft saturated soil was encountered
at the east abutment,
This seepage and degree of saturaticn was not observed at the time
of the original site dnvestigation in May 1972, The occurrance of seepage
above the phreatic line as Inferred from the standpipe levels is believed to be
caused by local variations in the permeability of the dam material. The location

of the phreatic line is expected to vary somewhat across the dam,
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DYKLE STABILITY

The investigation has indicated that the existing dyke has been
constructed essentially with silty soils which hiove been placed in a loose
condition. The design parameters used in our previous calculations are con—
sidered to be still applicable although the phreatic surface assumed in our

original report appears to have been somewhat lower than now exists, This

present condition may be a result of a change in ponded water level upstream.

Stability calculations for the present condition indicate a safety factor

againsé a shearing type fgilure of the order 0f(£z§)which is considered adequate.
It is understood that it is proposed to eventually raise the pond

water level to a maximum elevation of 2502 ft, behind the existing dam,

the pond water level is raised, the phreatic surface will alsc rise. Stability

calculations for these future conditions indicate a factor of safety against (

a shearing type failure of the order of i.luahich is lower than is normally

——‘--._-_'__"_"__.___,____.u-u
acceptable, To increase the dyke stability, it is recommended that a berm be

constructed con the downstream section of the dam as shown on Fig., 3. Provision

N

of this berm will increase the factor of safety to approxiﬁatel§\3:iiff1Cu is
adequate,

ﬁ__-‘

SEEPAGE

At present, seepage is occurring at the intersection of the upper and
middle slope of the dyke and at the abutments. Examination of this seepage
during the drilling program indicated that the flow was clear and did not appear

to be carrying any soil particles, However, the dyke is essentially homogeneous
M

and has been constructed with 51lty 50115 whlch are most susceptlble to internal

backward erosion. The potential for this type of erosion will increase as the

Mw‘mx—w'\wﬂ%vwf—%
ponded water level is raised. To provide protection against internal backward

i TN T e bt
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2.

erosion, filter material should be placed on the downstredm slope of the dyke.
- L T T e e T TR T e -— —_— ——
This can be accomplished by constructing the previously recommended stability

berm (Figure 3) of a suitable filter material which satisfies the gradation

requirements shown on Figure 4. It is possible that mine waste rock will be

suitable, N

The berm should be adequately compacted to provide the required
strength for support of possible future dyke extensions, yet should not be
over-compacted so as to reduce its permeability, Generally, if heavy equip-
ment is available and if:the gradation of the filter material tends to be to~
wards the coarser fraction of the range shown on Figure 4, satisfactory com-
paction without excessive reduction in permeability will be achieved by spreading

the material in 16 in. llfts uslng a heavy crawler tractor.

We would be pleased to provide more specific construction details when

the gradation of material and type of comstruction equipment are known.

To accommodate the seepage at the abutient, a filter blanket should
be placed at these locations as shown on Fig., 3. This blanket should consist
of similar filter material to that described above and should have a minimum

thickness of 2 ft, This filter material should also be placed as described

above,

It is pointed out that the specification given above for the filter

ey

material is critical if the filter blanket is to perform satisfactorily. As

S

a result, we recommend, that when potentlal sources of materlal have been es- !

tablished, that we review the sultablllty of the materlal In addition during

—

raising of the ponded water level to elevatlon 2502 we recommend that the

e

—

dyke be 1nspected'by a member of our staff to ensure that the filter blanket
is performing as desired. ‘

e
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At the time of the drilling, examination of the upper face of the
dyke indicated that somec surface erosion had cccurred due to water ponding
on the crest of the dyke and flowing downstream, It is recowmended that thece
slopes be renovated by using granular material. In addition some surface
grading should be carried out on the crest of the dyke to preveat ponding of
rain water. During this work the crest could be sloped inwards towards the
pond in order to direct run-off in that direction. ri

:Oin T‘V&' a
' A Jr\ - ’
/?3 J ;;;*;;: »//d \\\\
- ’ -

If the height of the existing dyke and pond level are increased ‘\

FUTURE, DYKE EXTENSION

- - K

he future to elevations 2511 fr. and 2508 ft. respectively, the crest
i

3

4
-
rr

of the dyke should be raised by placing additional f£ill on the crest and

on the downstream slope. In addition, the filter material recommended

above should be extended as shown on Fig. 5 to a maximum elevation of

2500 fr, The additional filter material should be placed as previously

recommended while the fill material should be placed in horizontal 1ifts
of 12 inch maximum and compacted to at least 95 per cent of Standard
Prector Density,

We trust that this is the information you require. We would be

pleased to discuss the report in more detail should you desire,

o Ry B

Yours very truly,

GOLDER BRAWNER & ASSOCTATES LTD,

R.M, Wilson, P.Eng.

¥ 0
H.l. Hawson,$P EngWsCh
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INTRODUCTION AND SUMMARY

Xlochn Leonoff Ltd. was requested by David Minerals Ltd. to investi-
gate the feasibility of using the existing tailings pond at the
HB Mill for the deposition of about one million tons of tailings.
This report has been prepared for cubmission to the Nelson Branch

of the B.C. Ministry of Energy, Mines and Petroleum Resources SO

that a permit can be obtained by David Minerals to operate the

pond.

-

The HB Tailings Dam is located approximately four miles south of
Salmo, B.C. [(Drawings A-2869~-1 and B-2869-2). The dam was origi-
t by C.,mincoA in 1955 using a timber crib over which
borrow materials from the west end of the pond were placed, The
dam was raised in this manner to a height of about 40 ft. 1In 1964,
a portion of the timber crib failed and moved about 10 to 15 ft.
Drains were placed and toe protection was provided to stabilize the
failure. Construction of the dam raising continued by the
downstream method until operations were suspended in 1967. We
understand that there was no independent geotechnical control of
dam construction wuntil 1973, In 1973, Golder Associates drilled
three holes, one in the crest and two in the downstream portion of
the dam. They encountered relatively soft material (as low as four
biows per foot) in two holes. They recommended measures to reduce
the phreatic surface within the dam, which were implemented.
Subsequently, Golder Associates supervised the construction of dam

raisings in 1975 and 1977. The operations at the HB Mill were

suspended by Cominco in 1978.

The tailings dam is located at the southern end of a valley and has
been constructed about 75 to 80 ft high using borrow materials.
The tailings were deposited at the back of the pond, about 2900 ft
from the crest of the dam and clarified water ponded against the

upstream face of the dam {(Drawing B-2869-3). Initially, two timber
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analysis indicates that the dam has a minimum factor of safety

against a shearing type failure of 1.7.
This report details the cbndition of the existing dam and describes
the physical and hydrologic setting of the tailings pond, the

tailings disposal scheme, and final abandonment of the pond.

DESCRIPTION OF EXISTING TAILINGS POND AND DAM

The existing tailiﬁgs pond is located approximately four miles
south of Salmo, B.C; A plan of the pdnd area showing the contours
of the tailings surface is presented on Drawing B-2869-3, The
tailings dam is located at the southern end of a valley and has
been constructed about 75 to 80 ft high using borrow material
obtained from the abutment slbpes. Phe dam is about 800 ft long
and the pond occupies an area of about 67 acres. A plan and sec—

tion through the dam are presented on Drawing D~-2869-4.

Cominco's Operating History

Cominco operated the tailings pond during the period 1955 through
1978, The tailings pond was used during 1955 through 1967, and sub-
sequently during the period 1974 through 1978, 'Phe crest of the
dam was raised pericdically during these  years to accommodate the
increasing volumes of tailings. These dam raisings were per formed
using the downstream method of construction, i.e., additional fill
was placed on the crest and the downstream slope of the dam. It is
our understanding that the dam construction during the years 1955

through 1967 was not performed under independent geotechnical

control.

When the dam was initially constructed in 1955, a timber crib
structure was used. This crib was covered with borrow material
obtained from the west end of the pond. The dam was raised in this

manner to a height of about 40 ft, In 1964, a portion of the

Page 325

EGM-2013-00163




(5%

VA 2869 - 4 - November 27, 1981

timber crib failed and moved about 10 to 15 ft. Drains were placed
and toe protection was provided to stabilize this failure.
Construction of the dam raising continued by the downstream method

until operations were suspended in 1967.

Before Cominco re-opened the HB Mill in 1974, Golder Associates
investigated the stability of the tailings dam in 1972 and 1973,
They drilled three; holes, one on the grest and two on the down-
stream portion of Ehe dam. They encountered soft materials (as low
as four bleows per foot) in two of the three holes. They recom-
mended that a filter blanket be placed on the downstream slope of
the dQam to reduce the phreatic surface and improve dam stability.
This was implemented in 1974. Two subsequent dam raisings in 1975
and 1977 were supervised by Golder Associates {personal communica-
tion, Newman, 1981). Cominco has been monitoring the water levels
in the dam since the installation of pilezometers in 1973. These
ocbservations indicate that the phreatic surface within the dam has

not changed since Cominco shut down their operation in 1878.

ceotechnical Aspects of Dam Construction

Cominco re-opened the HB Mine and Mill in 1973, 1In 1972 and 1973,
Golder Associates of Vancouver investigated the stability of the
tailings danm. In 1973, three boreholes were drilled to depths
varying fram 45 to 85 ft and extended approximately 20 ft into bed-
rock. One borehole was drilled from the crest and two boreholes
from the downstream slope of the existing tailings dam. Logs of
the boreholes obtained by Golder Associates are presented in Appen-
dix I. Samples were obtained for laboratory testing, and perfo-
rated plastic standpipes were installed in the boreholes to monitor
groundwater levels. A plan and section of the dam, showing the

location of these boreholes, is presented on Drawing D-2869-4.
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A review of Golder Associates reports dated June 1972 and January

1974, and discussions with Mr. Newman of Cominco reveal the follow-

ing about the tailings dam:

‘ i

- The dam is generally comprised of brown sandy

silt containing varying amounts of medium to
coarse sand and fine gravel.

- There are zones of soft material in the fills ;
placed before 1967 (as low as four blows per

foot).

- A timber crib was used during the initial
construction of the dam, and a portion of this
crib failed in 1964 and moved about 10 to
15 ft.

%
¢
|

- The foundation material under the £fill consists
of bedrock overlain by 6 to 8 ft of dense silty
till with minor amounts of sand and gravel.

- The Fill material has an angle of internal fric—

tion of approximately 35 1/2 degrees with zero
cohesion, as determined by Golder Associates’

laboratory tests.

- The factor of safety against a shearing type
failure is oOf the order of 1.3. Since this
analysis was completed by Golder Associates 1in
1973, the phreatic surface has been lowered and
‘a0 the present factor of safety iz considered
to be greater than this figure.

- The dam has adequate protection against sur face
erosion.

Golder Associates recommended that if the ponded water level is
raised, the dam should be raised using a filter blanket to maintain
the phreatic surface below the level of the existing downstream
£i11 slope. The specifications for the 1975 and 1977 dam raisings

were prepared by Cominco on the basis of the Golder reports, and we
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understand that the «construction was supervised by Golder
Associates. A review of the piezometer readings through July 1981
indicates that the phreatic surface has been relatively constant,

since Cominco shut down in 1978.

Spillway

Prior to 1977, two timber decant towers were used in conjunction
with two 24-inch diameter steel pipes to pass water from the up-
stream to the downstream side of the dam. Due to operating and
maintenance problems with ;his system; Cominco filled these struc—
tures with concrete and installed a new spillway and drop manhole
structure (Drawing D-2869-4). This structure is equipped with a
36-inch diameter steel pipe, and we understand was designed to pass

a maximum flow of 80 cu ft per.second {35,500 USGPM).

TAILINGS DISPOSAL SITE

The tailings disposal area is situated in a natural basin covering
about 67 acres in the Salmo Provincial Forest. It is to the east
of Provincial Highway 3 and the Salmo River, about four miles south
of Salmo, B.C, {Drawing B-2869-2). To the east and west of the
pond are heavily treed slopes consisting of 80 to 80% of ever-

greens. The dam is situated at the southern end of the basin.

Hydrological Setting

Dr. McCreath of Klohn Leonoff, obtained data on snowcourse, stream-
flow, and precipitation from measuring stations at Creston, Nelson,
Trail, and Edgren Creek. PFrom analysié of the data, the average
anhual precipitation at the site is 31.5 inches, and the average
annual evaporation is 16.7 inches. The average annual runoff from
a catchment area of about 445 acres to the east of the tailings
pond is about 14.5 inches. The water balance for the pond was
calculated using these estimates for precipitation, evaporation,

and runoff.
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surface on the upstream side of the dam should be maintained as

depicted in the tons of tailings versus elevation curve.

Tailings Dam Raising

The tons of tailings versus elevation curve indicates that the dam
crest has to be raised prior to June 1984. Klohn Leonoff recom—
mends that before the dam raising is undertaken, a program of field
investigation should be conducted to assess the condition of the
upstream portieon of the dam. The upstream portion of the dam

contains some soft zones, and also has a timber crib buried within
it.

During the 1982 field season, two ts three boreholesg should he
drilled to assess the conditioﬁ of the upstream side. Soil samples
should be obtaiqed for conducting laboratory tests. Based on the
results of the field and laboratory testing program, Klohn Leoncff

will develop detailed specifications for the dam raising.

A stability analysis of the dam was per formed using the parameters
rasanted in Drawing B-2869-6. A preliminary profile of the dam
raised by 6 ft was used to perform the analysis. A seismic risk
analysis of the site indicated that the acceleration amplitude w1th
return periods of 100 years is 0.015 g (1.5% gravity). Since this
represents a very low seismic risk, a static stability analysis was
performed., The minimum factor of safety for the dam was found to

be 1.7.

Water Balance

The hydrological data given in Section 3.1 of this report was uti=-
lized to compute the water balance for the tailings pond (Drawing
A-2869-7). Using a production rate of 900 tons per day, a tailings
pulp density of 30%, and no recycling of the water, the tailings
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transport water required is 350 USGPM. Of this amount about
50 USGPM remains within the voids of the tailings. The runoff and
precipitation into the '‘pond is estimated to be 335 USGPM. Assuming
that 40 USGPM are lost due to evaporation and seepage, the average
amount of daily flow out of the spillway is 595 USGPM. This repre-—
sents an average dilution factor of about two for the tailings
water. During periods of heavy runoff and precipitatioh, this

factor could be mich higher,

Permanent Spillway

On final abandonment of the pond, a rermanent spillway should be
constructed at the east abutment of the dam. This should be an
open~channel spillway which w;ll safely pass flood water from the
upstream to the downstream side of the dam. The design of this

spillway is beyond the scope of the present study,

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

T. The existing tailings dam has a capacity of
approximately 790,000 tons.

2, The tailings should be discharged from the
northern end of the pond, in layers over the
‘existing tailings surface, The depth from the
crest of the slimes surface on the upstream
side of the dam should be maintained at a
minimum of about 8 ft,

3. The dam crest should be raised by about 6 ft
during the 1983 field season to accommodate the
anticipated one million tons of tailings.

Recommendations

1. The condition of the existing dam, especially
the upstream portion, should be investigated
during the 1982 field season. Based on this
investigation, plans and specifications for the
1983 dam raising should be prepared.
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2. Piezometric levels in the dam should be moni-
tored on a monthly basis.

3. The tailings surface elevation should be moni-

tored to ensure that the schematic profile
presented in this report is maintained, _Any
significant variations in this profile will
---aff'é"c‘i”ﬁ"'zﬁ'é‘““g‘é'ijriﬁ’g'"s'%g“ta?aa?EEE&E’IE?’.‘"' " -
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APPENDIX I

LOGS OF BOREHOLES DRILLED BY GOLDER ASSOCIATES IN 1973
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G CONSOLIDATED MINING AND SMEITING COMPANY
OF GANADA , LdMUITED

CABLE ADDRESS
“comMINCo”

426
H.3. Mine,
salmo, B.C.,
March 31, 1953

Mr. J.A. Mitchell, Mining Enginesr,
i/c Road and Trail Work,

Department of Mines,

Vietoria, B.C.

Dear Sir:

In accord with Order in Council No. 9867 ap~-
proved April 25, 1952, in which the sum of $8,000.00
was authorized for the conatruction of the H.B. Mine
road, I enclose details of expenditure and afficdavit
pertaining to these expenditures.

. It will be noted that the total costs were
$12,287.89 so that the departmental grant would only
amount to #6,143.94.

Thanking you for the interest you have shown
in the development of our property, I am

Yours very truly,

#7 J.E. Mclynn,
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Pages 354 through 366 redacted for the following reasons:
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Specification No. HBG.010-1

COMINCO LTD.

H.B. TAILING DIKE EXTENSION, 1977

INSTRUCTIONS TO TENDERERS
FORM OF TENDER
SCHEDULE OF QUANTITIES & UNIT PRICES
FORM OF CONTRACT AGREEMENT
GENERAL CONDITIONS OF CONTRACT
SPECIFICATION

DRAWINGS

Prepared by
Cominco Ltd.

February, 1977
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14.

15.

16.

17.

18.

19.

® - e

INSTRUCTIONS TO TENDERERS

Complete compliance with the tender documents is mandatory. Tenders
not complying with these provisions will be disqualified,.

Subject to the foregoing, the Tenderer may submit alternative plans
or specifications for the work for consideration.

Tenders received after the time stated in Clause 1 above will not
be considered.

The Owner reserves the right to reject any or all tenders and the
lowest bid will not necessarily be accepted.

All recipients of the documents for the proposed contract, whether
or not they submit a tender, shall treat the details of the documents

as private and confidential.

The work shall be completed not later than November 1, 1977,
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-10- .

FORM OF CONTRACT AGREEMENT
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13.

14,

15.

16.

17.

) -19- %

GENERAL CONDITIONS OF CONTRACT

The Contractor shall commence the work within the time provided in
the Contract Agreement and shall continue with the same uninterruptedly
and with diligence, with the required crew of workmen.

It is agreed that the Contractor enters into this Agreement as an
independent contractor and in no sense is to be considered as an agent
or employee of the Qumer.

The Contractor ‘shall save the Owner harmless from and idemnify him
against all claims, demands, actions and suits arising out of or in
connection with the construction of the work, whether such actions

are brought by members of the public or workmen employed on the work.
The Contractor shall, in carrying out the work, conform to all laws,
rules, regulations and conditions applicable to the Contractor and to
the work, and shall give all notices prescribed thereby and shall keep
his employees covered and pay all assessments levied under, and shall
keep his employees covered and pay all assessments levied under, and
shall in every respect comply with, the applicable Workmen's Compensa-
tion Laws.

The Owner, or the Engineer, without invalidating the Contract, may make
changes by altering, adding to, or deducting from the work, the amount
to be paid pursuant to the contract sum being adjusted accordingly.

All such work shall be executed under the conditions of the Contract
except that any claim for extension or reduction of time caused thereby
shall be adjusted at the time of ordering such change. No change shall
be made unless in pursuance of a written order from the Engineer and no
claim by the Contractor for compensation for any such change sum shall
be valid unless so ordered and at the same time valued or agreed to be
valued as provided in Paragraph 17.

The value of any change shall be determined in one or more of the fol-—
lowing ways, prior to proceeding with the change:

(a) By estimate and acceptance in a lump sum.
() By unit prices agreed upon.
(c) By cost and percentage or by cost and a fixed fee.
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SPECIFICATION
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1-01

1-02

1-03

1-04

1-05

® ~22- o

Specification No. HB0.010-1

SPECIFICATION

SECTION 1

SPECIAL PROVISIONS

LOEATION

The site of the H.B. Tailing Dike is located four and one half
miles south of Salmo, B. C., one half mile south of Sheep Creek
and about one mile east of Provincial Highway No., 3.

ACCESS TO SITE

Access to the site is by two lane gravel road towards the Canex

Mine from Highway No. 3 immediately south of Sheep Creek. An un-
improved single lane bush road starting three quarters of a mile
north of Highway No. 3 leads one mile south to the tallings dike.

SCOPE OF THE WORK

Except as otherwise specified, the work described in this speci-
fication comprises the furnishings of labour, materials, trans-
portation, tools, equipment, supplies, supervision, and all other
things necessary for the construction of the H.B. Tailing Dike
Extension, 1977, all in accordance with the Contract.

DRAWINGS

The following drawings are hereby incorporated in this specifi-
cation;

Figure 1
Drawing: HB- 304 - Rev. O

AVATTABILITY OF BUILDING MATERIALS

It 1s proposed to use select impervious and common materials from
an extension towards the southeast of the existing borrow pit at

the east abutment.
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2-04

e 26 o
EARTHWORK

{a) Combustible materials may be piled and burned on open
fires as specified herein. Material to be disposed of
in this way shall be completely burned so that it is all

reduced to ashes.

(b) Materials obtained from clearing which cannot be burned
may be placed in nearby disposal areas as directed by the
Engineer. The material placed in disposal areas shall be
crushed with a tractor or other heavy equipment to a
thickness of not more than five feet. The material shall
be covered with mineral soil cobtained from the borrowing
operation compacted to a thickness of not less than two feet,

The Contractor shall be responsible for any damage done by
fire resulting from the work under this item and shall at

no time leave a fire unattended until it is fully extinguished.
All burning shall be done in strict conformance with the rules
and regulations of local, provincial, and federal agencies and
it shall be the responsibility of Contractor to eobtain all

burning permits.

Sufficient‘equipment shall be ready and available together
with a sufficient force of men to control burning operations

at any time.

Measurement for payment for clearing will be made of the
number of acres cleared in accorcance with these specifications,
measured to the nearest 1/10 acre as the projection onto a

!

horizontal plane.

Payment for clearing will be made at the unit price per acre
bid In the Schedule of Quantities and Unit Prices.

STRIPPING

The work to be done under this Clause shall comprise the supply of
all labour, material and plant for the performance of all work nec—
essary for the stripping of organic materials in order to expose
underlying mineral soils in the borrow areas and new dike founda-
tion areas as shown on the drawings and as specified by the Engineer.

The stripped material shall be stockpiled in nearby areas under the
direction of the Engineer.

Payment for stripping will be made at the unit price per cubic yard
shown in the Schedule of Quantities and Unit Prices.

Measurement shall be by cross-section, measured before and after

construction in the borrow pit and new dike foundation%. 205
age
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2-08

2-08

2-08

(&)

(e)

(d)

EARTHWORX

borrow areas and haul roads, rip, excavate, load, transport,

dump, spread and compact f£ill material for the tailings dikes
as shown on the drawings, as required by the Engineer and as

specified herein.

Fill Material

Select impervious £ill shall be a glacial till, well graded
with a maximum size of 9 inches and with at least 20% finer
than the No. 200 U.S. Standard sieve size.

Common £ill shall be a glacial till, well graded with a
maximum size of nine inches.

Both select impervious fill and common fill must be of a
gradation and moisture content that allows them to be placed
and adequately compacted as specified herein.

All fill shall be free of organic materials, roots, and other
perishable materials. No fill material shall contain ice or
snow, or shall be placed in a frozen condition. '

Cobbles and boulders larger than nine inches shall be removed
from all £1i11 prior to compaction.

Borrow Areas

Fill material shall be obtained from the borrow areas near
the east abutment of the existing dike and as approved by
the Engineer. Approval by the Engineer of a source of f£1ll
material shall not be construed as constituting approval of
all materials to be taken from that source.

Borrow Operations

The Contractor shall conduct its operations in borrow areas
in such a manner which shall ensure that the maximum possible
volume of suitable construction material may be obtained.
Measures shall be taken to ensure adequate drainage of water
from the borrow areas so that the borrow material is obtained
at a water content suitable for compaction and so that the
borrow operations are not affected adversely. Ponding and
infiltration of water shall be prevented.

Some of the material in the borrow areas may be frozen. The
Contractor shall conduct its operations in such a manner to
ensure that the frozen material shall be thawed prior to
placement in the dikes. To meet this requirement, the Con-
tractor shall open and work as large an area of the borrow
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2-08

2-08

(e)

£)

EARTHWORK

area as practical, and shall rip, scarify, disc, harrow
or use any other similar means to expose the frozen material
to permit thawing.

The detailed,planning of the operation of the borrow area
shall be the responsibility of the Contractor and shall be
subject to the approval of the Engineer.

Prior to commencement of the work, the Contractor shall submit
for approval by the Engineer, a plan showing the details of

his proposed methods and the sequence and schedule of opera-
tions to be followed for the utilization of the borrow area to
obtain the required fill material. During construction the plan
shall be reviewed and modified as required. A copy of the
modified plan and schedule shall be provided for the Engineer's
approval prior to implementation of any changes.

The Contractor shall be responsible at all times for the safe
operation of the borrow area. Slopes left permanently exposed
shall be not steeper than one vertical on two horizontal and

shall be approved by the Engineer.

Unsuitable materials shall be removed and placed in disposal
areas as directed by the Engineer. The disposal area and
pile shall be kept neatly graded for appearance, drainage
and stability.

Baul Roads

Approval by the Engineer of any proposed haul roads shall be
obtained before commencing construction of the haul roads.

All haul roads built and maintained by the Contractor shall be
available, without charge, for use by the Engineer and by others
authorized by the Engineer, and at completion of the Contract,
shall become the property of the Owner,

Compaction Equipment

- The zone shall be compacted with a grid-roller towed

by a suitable tractor. The grid-roller shall be a Hyster
Model D with concrete ballast weighing approximately 13 tons
or an alternative approved by the Engineer.

Power tampers for compaction near structures shall weigh not
less than 200 pounds and shall have a ramming foot area not
exceeding 80 square inches. The rammer shall be capable of
delivering at least 200 foot pounds of compacting energy per

blow.
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2-08

(g)

. ~35- .

EARTHWORK

Placing and Compacting

No fill materfal shall be placed in any section of the
dike until the foundation soil for that section has been
suitable prepared according to the requirements of these
specifications.

The placing of £ill material shall be directed at obtaining

a stable and a reasonably homogeneous fill. The £ill material
shall be spread in approximately horizontal layers of uniform
thickness by bulldozers or o;her approved means. If necessary,
discing, harrowing, or other approved means shall be employed
to break up the material and to blend it before compaction.

The thickness of fill layers shall not exceed twelve inches
before compaction.

The £ill shall be placed in such a way that the top surface

of any sectjon, along the axis of the dike, shall remain
approximately level. During spreading and compaction, a

slope towards the downstream toe shall be maintained on the
fi1l surface providing a transverse grade not exceeding ten
percent so that water from precipitation will drain. In order
that the effect of precipitation on placed fill be minimized,
the surface shall be rolled smooth, and adequate drainage
shall be provided prior to periods of precipitation when
operations must be suspended.

If the impervious fill material is too dry or too wet, water
shall he added or removed by working the fill with a harrow,
scarifier or other approved equipment until the water 1is
uniformly distributed and satisfiles the requirements of these
specifications. Any conditioning of the f111 material that
may be required to obtain fill with a water content within
the required range may be undertaken in the borrow area or

after placement in the layer.

Each layer of £111 shall be compacted by at least four complete
coverages of the compaction equipment as specified in paragraph
2-08 (f). Additional coverages with the compaction equipment
shall be made if necessary to ensure both the select impervious
and the common f£fill materials are compacted to a dry density

at least equal to 957 of the laboratory maximum dry density

as determined from the Proctor compaction tests as specified in

ASTM D698.

The surface of the existing dike, against which the select
impervious f£ill or common fill is to be placed, is to be
bladed and scarified and then blended in with the new materials
to create a homogeneous fill free of any unconformity.
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2-09

2-09

(b)

{c)

_39._.
® | ®

EARTHWORK

The Contractor is to co-operate with the Owner's forces
and to keep the work necessary to rebuild the flume to a
minimum.

Materials

The decant pipes shall be 94" diameter, 14 gauge, standard
27 ounce galvanized corrugated (2-2/3" x 1/2") pipe.

Couplings shall be two-piece corrugated (or Universal Dimple)
bands, 24 inches long with angle flanges drilled for bolted
connection. All metal parts shall be zinc-coated.

A 3/8 inch thick by 24 inch wide continuous neoprene gasket
chall be installed between the coupling and the pipes being
connected.

A caulking compound of thiocaulk (polysulphide architectural
grade) shall be applied on the pipe side of the neoprene gasket.

All pipe and couplings shall be fabricated in accordance with
Specification 501-74 of the Corrugated Steel Pipe Institute.

The bedding and backfill material shall be a clean coarse
sand with a maximum size of 3/4'". Not more than 157 by welight
shall pass the No. 200 U.S. Standard sieve.

Installation

The culvert shall be installed to the manufacturer's recom—
mendations. A bed of sand 18" thick shall be laid and com-

. pacted in layers not exceeding 4" thick, each layer being

tamped to 95% of maximum density as established by ASTM D698.
A bed shaped to the outside of the pipe and sloped to the
correct grade shall be scraped from this bed to a depth of
§". The pipe shall be laid in this trench, connected to the
existing pipe, and backfill placed on each side of the pilpe
in 4" layers and tamped to 95% of maximum density. The back-
¢111 shall be continued in this mamner until 18" has been
placed on top of the pipe. Care shall be taken to save the
culvert from damage by the passage of vehicles.

particular care shall be taken to provide a completely leak-
proof joint under full flow conditions. Any joint found to
leak shall be disassembled and reconnected as necessary until
a tight joint 1is achieved.

The tamper shall be as specified in paragraph 2-07 (e).
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2-09

2-10

2-11

EARTHWORK

(d) Measurement and Payment of "Decant Culverts”

The unit price tendered for "Decant Culverts™ shall include
all costs to cover the work as described in this Section and
as detailed elsewhere in the Tender Documents.

The payment for the work shall be the product of the length
of culvert installed from centre of joint to end and the
unit price tendered in the Schedule of Measurement and Unit

Prices.

BORROW PIT TREATMENT

In the event it is found necessary to carry out a final treatment
of the select impervious and common fill borrow pit, the following

work shall be completed to the satisfaction of the Engineer.

Areas specifically designated for treatment shall be first scarified

to a depth of twelve inches using a ripper or harrow as necessary to
break down all lumps of earth to a size smaller than three inches.

Topsoil stockpiled during the stripping operations shall be hauled
into the area to be treated and spread to an even depth to present

a neat and smoothly graded appearance.
The area shall be left sloped to drain with no pockets of water.

Payment for this work shall be at the unit price shown in the
Schedule of Quantities and Unit Prices and shall cover all costs

to carry out the work.

Measurement shall be by the square yard as projected on a horizontal
plane and shall be carried out by the Combined Survey Crew.

COMBINED SURVEY CREW

Survey control, layout and measurements of all work performed are
to be carried out by a Combined Survey Crew supplied by the Owmer
and under the jurisdiction of the Engineer. The Contractor shall
assign one or more members of his staff to serve on the crew at the
expense of the Contractor. The representative supplied by the Con-—
tractor to the survey crew shall satisfy the Contractor as to the
accuracy of the survey work. In case of conflict over measurements
the Engineer and the Contractor shall exhaust all means of arriving
at a satisfactory agreement before applying the arbitration clause
referred to in the General Conditioms.

The Contractor shall employ a grade foreman to bring ﬁ%eﬁ&fpe stakes
and to ensure the work is kept to the correct slopes. .\ -013.00163
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Golder Associates
CONSULTING GEOTECHNICAL ENGINEERS

REPORT TO
COMINCO LD,
ON
PROPOSED DAM EXTENSION 1976
H.B. MINE

Distribution:
5 copies - Cominco, Trail, B.C.

2 copies - Golder Brawner Associates, Vancouver

December, 1976 K76681

GOLDER, BRAWNER & ASSOCIATES LTD., 7z~ 224 WEST 8th AVE, VANGOUVER, B.C.. V5YIN5 CANADA ¢ FPHONE: (604) B79-9266 ¢ TELEX: 04-508800

i Page 448
SOIL MECHANICS . FOUNDsmwNDATIONS - GEOTECHNICAL SURVEYS - £ARTH DAMS - LANDSLIDES - ROCK SLOPE STARH.ITY D

TEGM-2013-00163
PAVEREaY EMENT EVALUATION - SOIL STABILIZATION - AR PHOTO INTERPRETATION

YANCOUVER. CALGARY -KAMLOO PS- TORGa»HONTC - SEATTLE - GAAND JUNCTION, COLORADD - ATLANTA - LONDON, ENGLAND - BOSTON - MELBOURNE - SYDNEY




Page 449
EGM-2013-00163



Page 450
EGM-2013-00163



Page 451
EGM-2013-00163



Page 452
EGM-2013-00163



5.

The results of stability calculations carried out for the proposed

extensions gave minimum safety factors for downstream slope stability during

maximum seepage conditions of 1.3, These analyses were carried out considering
~
the maximum pond level as shown on Figure 3, and a 15 foot depth of water at

the face of the dam. H p
\»-,fj N D A

DECANT SYSTEM T M

The present decant system consists of discharing excess water, which

is free of suspended solids, through a vertical timber shaft. The water is

carried through the dam by corrugated metal pipes which are located in the dam

fi1l. This type of decant is not, in our opinion, adequate for any future

increase and it is recommended that this system be discontinued and that sz
new method of decanting be provided. The new system could consist of a rein-~

forced concrete culvert placed on the east abutment and provided with water

control inlets. The system would be constructed on the ground surface and the

increase in contour elevation would be utilized to control water levels. 1{See

figure 3). Alternatively, a spillway type system would be developed at the same

location. The flow of water from this new decant system should be channelled into

a gravel lined ditch along the east abutment and hence into the existing creek

channel down the valley in a controlled manner. Having constructed the new

system, the present decant tower and pipes should be completely sealed. The

outlet of the existing decant culvert pipe should be exposed

then provided with a 5 foot grannular surround consisting of sand and graiii) ﬂ/

filter material,

CONSTRUCTION

The construction of the extensions will require site preparation at

the base of the downstream toe of the existing dam, It is recommended that
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To: Selected Participants,

Date: May 5, 1982

Metal Mines Guidelines Review Process Our File: HB Gold Project

Re: David Minerals Ltd. Stage [ Submission for Reactivation of the
H. B. Mill Jocated at Saimo, B,C.

The Metal Mines Steering Committee has now received the Stage I
submission for the above project.

This is a reactivation of an old mine and there will be no new impacts.

The only change will be the ore and the milling process. David Minerals
has discussed the project with the regional people and applications for

amending existing permits have been made.

Since this is a reactivation of an old mine and no additional impacts are
noted, it is recommended that the Stage I report is all that is required.

Review comments should be forwarded to this office no Tater than May 30th,
1982,

. B. MaoDonald,

Chairman

Metal Mines Steering Committee

c/o Inspection and Engineering Branch
Mineral Resources Division,

JDM:vv

Attachment: David Minerals Stage 1 report.

Distribution
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Norrish
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McDonald (4 copies)
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i
BRITISH
COLUMBIA

October 30, 1997
File: 18040-02-07/HB/01,~
x M-85

Mr. Walter Kuit

Manager, Environmental Affairs
Cominco Ltd.

200 Burrard Street

Vancouver, BC V6C 3L7

Nu-Dawn Resources Inc.
107 Dipe}‘ Crnenpnt

A ale A a fwie L ELw) 5y

Nanaimo, BC V9T 3G3
Dear Sir/Madam(s):

Re:  HB Mine Tailings Impoundment, Salmo, B.C.

According to our records the HB Mine near Salmo, B.C. is permitted under Mines Act Permit
M-85 to Cominco, while mineral title and fee simple land is owned by Nu-Dawn Resources.
Geotechnical inspections of the tailings impoundment were performed by the Mines Branch in
April 1993 and June 1997. Attached you will find copies of these inspection reports.

On July 22, 1977 the Acting Chief Inspector of Mines approved construction of a spillway at the
dam by letter addressed to Mr. J.S. Newman, P.Eng., Civil Engineer for Cominco. The spillway

was never installed.

In summary, site conditions at HB Mine tailings impoundment have deteriorated and pose public
safety and environmental hazards. The main concerns are that the impoundment was never
decommissioned with a permanent spillway on closure and the current decant structure is
deteriorating; the intake channel and structure are filling with debris and the discharge flume
and channel on the downstream face are in need of repair. The integrity of the dam itself
appears to be satisfactory except that there should be more freeboard. Overtopping and
breaching of the dam or regressive erosion at the decant outlet is considered a distinct possibility

in the foreseeable future.

A2
Ministry of Regional Operations, Mailing Address: Location:
Employment Health and Safety Branch PO Box 8320 Stn Prov Govt 5ih Floor, 1810 Blanshard Street
and Investmeant Energy and Minerals Division Victoria BC V8W SN3 Vietoria Page 587
Talephone: {250) 952-0462 EGM-2013-00163

Facsimile: (250) 8952-0481 @




While it is unusual to have different entities as Permittee and Owner, you both have obligations
to make the tailings impoundment safe, remove the hazard(s) and decommission the tailings site
so the Mines Branch can close its file on the tailings impoundment. I must add that there are
other safety concerns at the mill building which our health and safety inspectors will review next
year after another safety inspection. Ultimately, Mines Branch wants to close all its files on the

site and you should proceed with this in mind.
If you have any questions please do not hesitate to call me at (250) 952-0485 in Victoria. I
would appreciate a response from you on this matter before the end of January 1998, with a plan

to take appropriate action in the summer of 1998,

Yours sincerely,

70820

Tim Eaton, P Eng.
Manager, Geotechnical Engineering

/'{‘x s
TEA (0 e S T
ce: Riccei Berdusco . (i
Andrew Whale C oSG pege men s et 0
I i N s ¥ .,‘:-(,‘-':' N
Attachments ‘
Page 588

EGM-2013-00163




Not Responsive

S14

S14

Page 589
EGM-2013-00163



Pl /867%0@2*0%/%'

FAX COVER SHEET
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e Province of British Columbia
BRITISH Ministry of Employment and Investment
COLUMBIA

ENERGY AND MiNERALS DIVISICN

REPORT OF GEOTECHNICAL INSPECTOR

(Issued pursuant to Secticn 15 of the Mines Act)

Name of Property:  HB Mine File: 18040-02-07/HB/01
Location: Saimo

Mine Manager: nfa

Company: Cominco and Nu-Dawn

Address; as per cover lefter

Persons Contacted: n/a
Type of Mining; Closed, u/g, base metal

Date of Inspection:  June 10, 1897

An inspection of the tailings impoundment was conducted in the company of Art
O'Bryan. The previous geotechnical inspection was April 29, 1993. The following

areas in particular were noted:

The upstream dam face (Photo 1) is in good condition with no evidence of effects from
wave action. The dam crest and downstream slope (Photo 2} are also in good
condition with no evidence of cracks, settlement, slumps or erosion. Vegetation cover
(mainly grasses and legumes) is heaithy and thick and an alder has started on the

upstream face at waterline.

The downstream toe is wet in the same areas as observed in 1993 and the toe drains
appear to be functioning satisfactorily. The grouted CMP (old decant outlet) near the
central toe of the dam is dry and not showing any signs of leakage inside or outside of

the pipe.

The operating decant or water control structure is structurally sound. However the inlet
channel to the decant is completely full if cattails and the alders are much larger.
Compare Photo 3 (April 28, 1993) and Photo 4 (June 10, 1997). The log at the
entrance to the channel is still in place. However the concrete water level control
beams have not been removed from inside the structure as ordered in my 1993
inspection, aithough i note that the wooden support posts for the upper beam appear to

have been replaced with steel pipe. Note that the same number of concrete beams are
Page 591
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HB Mine Inspection Report
inspection of June 10, 1997
Page 2

A 900 mm CMP conducts water from the decant control structure to a drop structure
(manhole) part way through the dam and another CMP from the drop structure to the
downstream dam toe. The drop structure has had the steel cover secured so that we
could not inspect inside and the steel plate has been removed from inside as ordered in

my 1893 inspection.

The downstream outlet for the decant structure has had some minor improvements
made to it, compare Photo 5 (April 29, 1993) and Photo 6 (June 10, 1997). The steel
and fibreglass plume has been realigned and now carries the discharge water from the
outlet CMP and discharges it into the drainage natural plunge pool, about seven metres
away. However this outlet structure needs repair.

W N e

The current arrangements at the dam require monitering and maintenance to ensure
satisfactory long term operation. The existing decant structure will eventually plug with
debris with a potential dam breach the end result. The flume in the downstream outlet
for the decant will topple out of place again in the near future. Dischargs water will
gradually erode and undermine the foe of the dam in this area.

As stated in my 1993 inspection report this tailings facility must be permanently
decommissioned. An engineered spillway and outlet channel need to be designed and
installed for the 1,200 year 24 hour flood or combination flood and freshet, whichever is
determine to be the bigger event. Static stability must have a minimum factor of safety
of 1.5 and seismic stability reviewed to satisfy the 1:475 year probabilistic event. In the
event stability is inadequate the pond level should be further lowered by the new
spillway to reduce risk and improve stability. if necessary the entire pond should be
permanently drained from the impoundment by the spillway/outlet structure.

%'« % Date: October 30, 1997

Tim Eaton, P.Eng.
Manager Geotechnical Engineering
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PHOTO 1

PHOTO 2
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BRITISH
COLUMBIA

October 30, 1997
File: 18040-02-07/HB/01
x M-85

Mr. Walter Kuit

Manager, Environmental Affairs
Cominco Ltd.

200 Burrard Street

Vancouver, BC V6C 3L7

Nu-Dawn Resources Inc.
102 Piper Crescent
P

Nanaimo, BC V9T 3G3

Dear Sir/Madam(s):

Re: HB Mine Tailings Impoundment, Salmo, B.C.

According to our records the HB Mine near Salmo, B.C. is permitted under Mines Act Permit
M-85 to Cominco, while mineral title and fee simple land is owned by Nu-Dawn Resources.

1 i i - M 4 3 M and ra P PRGN [ N R W SO 2 YU T
(eotechnical inspections of the tailings impoundment were performed by the Mines Branch in

April 1993 and June 1997, Attached you will find copies of these inspection reports.

On July 22, 1977 the Acting Chief Inspector of Mines approved construction of a spillway at the
dam by letter addressed to Mr. J.S. Newman, P.Eng., Civil Engineer for Cominco. The spillway

was never installed.

In summary, site conditions at HB Mine tailings impoundment have deteriorated and pose public
safety and environmental hazards. The main concerns are that the impoundment was never
decommissioned with a permanent spillway on closure and the current decant structure is
deteriorating; the intake channel and structure are filling with debris and the discharge flume
and channel on the downstream face are in need of repair. The integrity of the dam itself
appears to be satisfactory except that there should be more freeboard. Overtopping and
breaching of the dam or regressive erosion at the decant outlet is considered a distinct possibility

in the foreseeable future,

A2
Ministry of Regionat Operaticns, Mailing Address: Location:
Employment Health and Safety Branch PO Box 8320 Stn Prov Gowt 5th Floor, 1810 Blanshard Street
Energy and Minarals Division Victorla BC VBW 9N3 Victoria Page 615
and Investment _ EGM-2013-00163
Telephone; (25C) 952-0462

Facsimile: (250) 952-0481 @




While it is unusual to have different entities as Permittee and Owner, you both have obligations
to make the tailings impoundment safe, remove the hazard(s) and decommission the tailings site
so the Mines Branch can close its file on the tailings impoundment. I must add that there are
other safety concerns at the mill building which our health and safety inspectors will review next
year after another safety inspection. Ultimately, Mines Branch wants to close all its files on the

site and you should proceed with this in mind.

If you have any questions please do not hesitate to call me at (250) 952-0485 in Victoria. I
would appreciate a response from you on this matter before the end of January 1998, with a plan
to take appropriate action in the summer of 1998,

Yours sincerely,

P>

Tim Eaton, P Eng.
Manager, Geotechnical Engineering

TEA

ce: Ricci Berdusco
Andrew Whale

Attachments
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Tewe? Province of British Columbia
BRITISH Minist
ry of Employment and Investment
COLUMBIA

ENERGY AND MINERALS DIVISION

REPORT OF GEOTECHNICAL INSPECTOR

(tssued pursuant to Section 15 of the Mines Act)

Name of Property:  HB Mine File: 18040-02-07/HB/01
Location: Saimo

Mine Manager: n/a

Company: Cominco and Nu-Dawn

Address: as per cover latter

Persons Contacted: n/a
Type of Mining: Closed, u/g, base metal

Date of Inspection:  June 10, 1997

An inspection of the tailings impoundment was conducted in the company of Art
O’'Bryan. The previcus geotechnical inspection was April 29, 1893, The following

areas in particular were noted:

The upstream dam face (Photo 1) is in good condition with no evidence of effects from
wave action. The dam crest and downstream slope (Photo 2) are also in good
condition with no evidence of cracks, settlement, slumps or erosion. Vegetation cover
(mainly grasses and legumes) is healthy and thick and an alder has started on the

upstream face at waterline.

The downstream toe is wet in the same areas as observed in 1993 and the toe drains
appear to be functioning satisfactorily. The grouted CMP (old decant outlet) near the
centrai toe of the dam is dry and not showing any signs of leakage inside or outside of

the pipe.

The operating decant or water control structure is structurally sound. However the inlet
channel to the decant is completely full if cattails and the alders are much larger.
Compare Photo 3 (April 29, 1993) and Photo 4 (June 10, 1997). The log at the
entrance to the channel is still in place. However the concrete water level control
beams have not been removed from inside the structure as ordered in my 1993
inspection, although | note that the wooden support posts for the upper beam appear to

have been replaced with steel pipe. Note that the same number of concrete beams are
resting on top of the control structure in both photos. Eggﬁ_gézg_oom




HB Mine Inspection Report
Inspection of June 10, 1997
Page 2

A 900 mm CMP conducts water from the decant control structure to a drop structure
(manhole) part way through the dam and another CMP from the drop structure to the
downstream dam toe. The drop structure has had the steel cover secured so that we
could not inspect inside and the steel plate has been removed from inside as ordered in

my 1993 inspection.

The downstream outlet for the decant structure has had some minor improvements
made to it, compare Photo 5 (April 29, 1993) and Photo 6 (June 10, 1997). The steel
and fibreglass plume has been realigned and now carries the discharge water from the
outlet CMP and discharges it into the drainage natural plunge pool, about seven metres
away. However this outlet structure needs repair.

Discussion

The current arrangements at the dam require monitoring and maintenance to ensure
satisfactory long term operation. The existing decant structure will eventually plug with
debris with a potential dam breach the end result. The flume in the downstream outlet
for the decant will topple out of place again in the near future. Discharge water will
gradually erode and undermine the toe of the dam in this area.

As stated in my 1993 inspection report this tailings facility must be permanently
decommissioned. An engineered spillway and outlet channel need to be designed and
installed for the 1:200 year 24 hour flood or combination flood and freshet, whichever is
determine to be the bigger event. Static stability must have a minimum factor of safety
of 1.5 and seismic stability reviewed to satisfy the 1:475 year probabilistic event. In the
event stability is inadequate the pond level should be further lowered by the new
spiliway to reduce risk and improve stability. If necessary the entire pond should be

permanently drained from the impoundment by the spillway/outlet structure.

%« Cﬂ% Date: October 30, 1997

Tim Eaton, P.Eng.
Manager Geotechnical Engineering
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Province of British Columbia

e

Ministry of Energy, Mines and Petroleum Resources P
i—:j

Report of Inspector of Mines
(Issued pursuant to Section 15 of the Mines Act)

GEOTECHNICAL - EiM

Name of Mine;: HB Mine

Owner or Operator: Nor-Quest Resourcesg Ltd.

Manage

r: Mr. Raynerd Carson

Locality: Salme, B.C.
Address: 102 Piper
Crescent Nanaimo, B.C.
VoT 3G3

Areas Inspected: Tailings Dam

Manage

Persons Contacted

ment:No one available.

The mine manager shall complete the right hand column noting specific corrective actions taken, or to be
taken by a specified date, and return a copy to the Inspector within 15 days of receiving the report.

inspection Report

Manager’s Response of Action Taken

Crest good, no settlement.

Upstream slcope good, beach/ wave
action/ erosion minimal.

Downstream slope covered with grass
and alder, wet zones at toe and
gseveral seeps, but no seeps were
obvious on downstream slope face.
Stability 1looks good; no sloughs,
settlements, toe drains operating.

Piezometer standpipe near toe at
centre of dam is dry to a depth of
approx. {plumbed with small stone)
45-50 feet. Check Fig. 1 from Golder
Brawner 74 report (Feb. 12, 1979 Rep#
E/74/124) assume it to be BH 2 which
is drawn at about 50 foot depth on
the section so assume piezo is dry.

Copies To:

Tim Faton, P. Endg.

Geotechnical Manager

105-5

V8V 1X4

25 Superior St. Victoria, B.C.,

Signature - Inspector

Address

Signature - Manager
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Nu-Dawn Resources 1. . Re. .mation Permit M-85
Paced of 7 Date: April 6, 1993

7. Use of Suitable Growth Medium

On all lands to be revegetated, the growth medium shall satisfy land use,
productivity, and water quality objectives. All surficial soil material removed
for mining purposes shall be saved for use in reclamation programs unless
these objectives can be otherwise achieved.

8. Treatment of Structures and Equipment

Prior to abandonment, and unless the Chief Inspector has made a ruling
otherwise, such as heritage project consideration or industrial use,

(a)  all machinery, equipment and building superstructures shall be

ey

removed,

(b)  concrete foundations shall be covered and revegetated unless,
because of demonstrated impracticality, they have been
exempted by the Inspector, and

(c)  all scrap material shall be disposed of in a manner acceptable
to the Inspector.

9. Waste Dumps

Waste dumps shall be reclaimed to ensure
(a)  long-term stability,
(b}  long-term erosion control,

| {c)  water quality released from waste rock dumps to the receiving
environment is of a standard acceptable to the Chief Inspector,

and

(d)  Iand use and productivity objectives are achieved.

10, Watercourses

Watercourses shall be reclaimed to a condition that ensures
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J. B. C. Lang June 21, 1982

the overflow level,

and T = C ~ Buvvvreeens..(5)
with C being the distance from the dam to the point where the original

contour of the overflow level reached farthest into the basin bafore

tailings had been deposit in it.

Vf FCWTF oLia....(6)

in which F is the depth of freebhoard that could safely be filled with

stored water without fear of overtopping the dam on a windy day.

The use of these equations is not easy and the problem is compounded when the

information must be assumed or estimated. However, if substitution of the values

shows that at any given time VS equals, or exceeds, either Vp or Vf, then the safe

storage level has been exceeded and operations should cease immediately,

You are welcome to try these equations. On the other hand, you may use your own

formuli, The important thing is to have some convenient way of determining when the

tailings are being stacked too high and the operator should be chedking his storage

level several times each year. For your benefit I am attaching a calculation of the

situation at the start of operations this year,

R. T, Martin, P.Eng.,
Senior Geotechnical Inspector

RiMikw
attach.

c.c. A. J. Richardson

Page 693
EGM-2013-00163




Page 694
EGM-2013-00163



Page 695
EGM-2013-00163



e
o e
¥e

WHEN REFLYING PLEASE REFER TO

THE DEPATéNT oF
MIMES AND PETROLEUM RESOURCEES

PARLIAMENT BUILDINGS, VICTORIA, BRITISH COLUMBIA VBY 1X4 2

FILE NO

MIMERAL RESOURCES BRANCH

1835 Fort Street,

Victoria, B. VER-—-1I6, :
DEPT. OF MINES .
May 5, 1977.] AND PETROLEUM RESOURCES

Rec'd [AAY 5 1977
Mr. John Brodie, AW
LAY

Head, Mining Section,
Pollution GControl Board,
Ministry of the Environment, /
Parliament Buildings,

Victoria, B.C.

S

Dear Sir:

Re: H.B. Tailings Pond Extension 1977 -~ Stability
of Dam

A meeting was held between representatives of the B.C.
Ministry of Mines, Golder Brawner Associates and Cominco Ltd., at
1:30 pem., April 20, 1977 in Trail to discuss the proposed exten-
sion of the H.B., Mine tailings pond.

A report has been submitted by Mr. McDonald and Mr.
Lang along with their recommendations.

Permission to proceed with the extension of the H.B,
tailings dam is granted subject to the following provisions:

1. Present lift to be 5 feet only.

2, A further extension of 10 feet is permissible as
per Golder Brawner Report.

3. ¥Xo further extension over the 15 feet will be
allowed without full review of the overall
stability,

4. Three pwezometers to be installed in the dam,
location to be determined by Golder Brawner &
Associates,

5. The proposed spillway to be comnstructed and
operating in 1977.
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CC PACTION TEST FIGURE 2

SILT TILL - SELZCT FILL
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3. The filter material should be placed on the 4o e dnn

existing dike slope to provide a continucus
blanket no less than 2 ft, thick.

4, It is recommended that strict field control be gy

exercised to insure that the £ill materials

excavated from the horrow pits are compatible

with respect to filter requirements at all times.
We trust that this satisfies your present requirements. If we can
he of further asgistance, please contact us,

Yours. very truly,

GOLDER BRAWNER & ASSOCIATES LTD,

{700

g i g P4
-‘J’,f.{.ﬁ 'f“'élf-‘rl fﬂ B o

; o an e Ly
£ [aEt 4 {__"..,;(‘,,,. ol W

W. H. Highter

WHH,/mm

V73218

GOLDER BRAWNER & ASS0CIATES
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C(B)Ell}—f\l/]sgm Ph: (250) 952-0475

June 17, 1997 File: M-85
14675-35-04

Mr. B. Baldigara

Secretary, Assistant Administrator
Regional District of Central Kootenay
601 Verncn Street

Nelson, B.C.

V1L 4E9

Dear Mr. Baldigara:

Re: H.B. Mine Tailings Impoundment

I have been asked to reply to your May 15, 1997 letter to
Andrew Whale, Regional Manager, Ministry of Employment and
Investment, regarding possible future liabilities associated

with the H.B. tailings impoundment.
Status of Permits Covering the Tailings Impoundment
The mine is regulated under the Mines Act.

The mine, including the tailings impoundment, is covered by
Permit M-85 issued to Cominco Ltd. (copy attached). However,
they sold this property to David Minerals who subsequently went
bankrupt, and the last record we have of an owner is Nu-Dawn

Resources.

Over the years, in spite of numerous attempts to get the new
owner to assume the responsibilities of the permit, Cominco

still remains the permittee.

Cominco carried out considerable research in the early 1970's
to determine the feasibility of establishing vegetation
directly on the tailings material, and to determine the metal
uptake in plants. That information is stored off-site and I do
not have that information immediately available. I don't

recall any major issues, however.

I could not find a closure plan and I don't believe that one
was ever filed.

.2
Ministry of Regicnal Operations, Mailing Address: Location:
Employment Health and Safety Branch PQ Box 9320 Sin Prov Gowvt 5th Floor, 1810 Blanshard Strest
and Investment Energy and Minerals Division Victoria BC V8W 9N3 Victoria
Telephone: (250) 952-0482 Page 734
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THE PROVINCE OF BRITISH COLUMBIA |
REGISTRAR OF SECURITIES ',y 007 0 B0

MINISTRY OF FINANCE S
VICTORIA, B.C. V8V 1X4 T T R
TRUST ACCOUNT:
Cominco LimitEd REG. MAIL INCOMING: 1644
RECEIVED 2300 - 200 Granvillie Street ' %
FROM Vancouver RC VAULT INWARDS:
VGC 2R2 ’ YOGUR FILE:
CUR FILE:
DATE RECEIVED  September 6, 1983
YOUR REGISTERED LETTER
no. Courier oates  Aug. 31/83
o
. ! }
Re: Mines Deposit
a
o
AT
MO
i H

FULLY REGISTERED in the name of:

COMINCO LIMITED.

2.5k -4-B!- EVERGREEN PRESS - VICTORIA

WE ACKNOWLEDGE RECEIPT OF THE ENCLOSURES

LISTED ABOVE.

1N;TIALS/} /

| hsg ‘ ) )

FOR

REGISTRAR OF SECURITIES
DEPARTMENT OF Finance

1y

)
Recd. 7 /%v/ézow

For Registrar of Securities
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DUPLICA T E: MINISTRY RELEASE NOTICE -

"THE PROVINCE OF BRITISH COLUMBIA OUR FILE:

REGISTRAR OF SECURITIES voun FiLe.
MINISTRY OF FINANCE
VICTORIA, B.C. V8V 1X4

RELEASED
TO: — . Cominco Ltd. . DATE September 7 19383
. 209 Granville Steeet
. Vancouver, BEC .
. V6C 2R2 Attn: G. B. Soper
WE HAVE FORWARDED TO YOU THE FOLLOWING SECURITIES: 33 LI
AMCUNT PARTICULARS : REGISTRATION

Re: Mines Deposit ;féL T

EVERGREEN PRESS * VICTORIA

hsg, KINDLY ACKNOWLEDGE RECEIPT OF THE ABOVE ENCLOSURES ON THE

g< DUPLICATE COPY OF THIS LETTER.
&

DEPOSIT RELEASED Fpo; PROVINGIAL
TREASURY ON.—o// ¢ 0 72

FOR REGISTRAR U-FéECU.Rﬁ-IES-. |
DEPARTMENT OF FINANCE
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Finance

TUIIITR LY L LUV LGN VNG JUBEY VAEILUUVET, DL Lanaga vbou ZHY

Tel. (604) 682-0611 / Telex 04-507730

,\ b
/Cominco
R TN 3}

-

Foo C—
T

August 31, 1983

Registrar of Securities
Ministry of Finance
Farlianent Buildings
Victoria, British Columbia
V8V 1X4

A

Dear

We enclose Perfommance Bonds in respect of Reclamation Permits registered in the
name of Cominco Ltd. with Powers of Attorney attached as follows:

5
Bond 3 Due Date Amount #'s Property

" " " " " 10,000 11v03368~ Cominco Lid., H.B. Mine [\ -
111V03369 v _
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LR Y

-2 -

Please forward the following Bonds which are to be replaced by the above, as
soon as possible, by registered mail.

$
Bond % Due Date Amount | #'s Property

(‘. ) THCADkoe S ) ‘ )
" " " "o " 10,000 ? Cominco Ltd., H.B. Mine A\ -5

Yours very truly,

QOMINCO LTD.

Yoo 0. g

G. R. Soper
Project Analyst
Cash Management

GRS:st
Encl. -
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Province of Ministry of Parliament Buildings
British Columbia Energy, Mines and \é'?f-°§lac b
s Clumbia
Petroleum Resources VBY 1X4

Rm. 105, 525 Superjor St., Victoria, B.C. V8V 1T7 387-3781

‘January 25, 1983 Our File: M-85

Mr. George Robbins

Director of Envirommental Affairs
David Minerals Ltd.

4th Floor - 535 Howe Street
Vancouver, B.C.

V&C 2C2

Dear Mr. Robbins:

Re: Reclamation Permit M-85
H. B, Mine

In your letter of November 12, 1982, you stated that the completed
Receipt and Agreement form would be forthcoming.

This form has not yet been received in this office. Please advise
ug- as to its status.

Yours very truly,

J. D. McDonald, P

Sgrilor Reclamati
L

\C

J. Q. Errington,
Reclgmation Ims

JCE:sf

cc: J.B.C, Lang, Nelson
A, O'Bryan, Nrldon
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Ministry of Parliament Buildings

Province of
British Columbia Energy, Mines and \élgt_o;:ac -
ritis Sigmpia
Petroleum Resources VBY 1%4

105-525 Superior Street,
Victoria, B.C. V8V 17T7.
Telephone: 387-3781
October 24, 1982,

Mr, N.C. Croome, P.Eng.,

Secretary - Treasurer,

David Minerals Limited,

5th Floor - 535 Howe Street,

VANCOUVER, B.C. V6C 2C2.

Dear Sir:

Our letter of March 15, 1982, described the procedure for making
application for a reclamation permit for the H.B. property. The
procedure of obtaining this reclamation permit will take approxi-
mately eight months from the time the application is received in
this office, and to date we have not received your application.

As an Interim measure you can assume responsibility for Cominco's
bPermit by agreeing to abide by the Terms armd Conditions of the

ex isting Permit (M-85, copy enclosed), and by placing a security of

$10,000 in the name of David Minerals Limited.

The security deposit, which should be submitted before work
commences, must be in the form of cash, Government of Canada or
Provincial direct or guaranteed securities having a maturity of not
longer than three years, or Chartered banks', Trust companies’, or
Credit Unions' certificates of deposit where supported by an
appropriate letter giving direction concerningy payment of the furnds
to the Minister of Finance. Enclosed are Receipt and XAyreement

forms which should be completed by your bank with the original to be
forwarded to this offlice.

Upon receipt of this security and upon a written assurance by David
Minerals that it will ayree to abide by the Terms amd Conditions of
Permit M-85, the Permit will be transferred into the name of David
Minerals, and Cominco will be released from their obligations.

This interim measure will pot remove the requirement for submitting
an application for a reclamation permit as described in our letter
of March 15, 1982.

I would remind you that failure to obtain a reclamation permit will
be an offense urder Section 10 of the Mining Regulaticn Act.

Yours very truly,

J«De McDONALD, P.ENG.,

(rs\lor Recg;;:ratlon Inspector.
JCE: NG JeQe\Errington, gﬁJ Page 749
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To: FILE NOTE - Cominco - H.B. Mine

M-85

Ken Davies, Cominco telephoned

H.B. Property -~ $10,000.00 Bond.

: They are negotiating to sell the H.B. Property and enquired
whethexr they would get the bond back upon the completion of

i sale.

I said that the bond would be returned on the condition that
the new owner assumed the responsibility for reclamation and

posted a separate bond.

()~ (o B
\L C-f\/— \J

J.C. frington, P, Az,
Inspector of Mines
(Reclamation)

JCE/eas

S
}/éc: J.D. McDonald

i
|
e

/y/%/ //M« - ﬁé’ /,/.,é:j_

Date:  May 1, 1981
Our File:

put -
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F‘ EVERGREEN PAESS (WAILIMITED  CARION READY SITS
3 00T2) FORY ST, WICIORMA, B¢ EVisune $-063
-

THE DEPUTY MINISTER OF FINAN:
OFFICE OF THE REGISTRAF
PARLIAMENT BUILDINGS
VICTORIA, B.C.

3

RECORD OF INCOMING REGISTERED MAIL

Cominco Ltd. T.A. 10645
RECEIVED 200 Granville Street File: 2112
FROM Vancouver, B, (.

V6C 2R2

oare receiven  September 4, 1980

f-'"‘\.TOUR REGISTERED LETTER
na. 3894 saren SEpE. 3, 1980
Re: Ministry of Mines Deposit
COMINCO LTD. o

T29C115656/8 P
a
AN \}
a
BEARER...
-
— o o ’Iljh
we ACKNCWLEDGE RECEI®T OF W‘ﬁrw suass :
W e LisTED ABovA, 4
INITIALS Voo i
H ': o ) S i

T o Red, j‘TAth

For Depney: Master of Finane

PROV, OF BRRFRIOEOLL MBIA
EGM-2013-00163
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r“"’”
-
GOVEANMENT OF THE PROVINCE OF BRITIS:. COLUMBIA
REGISTRAR OF SECURITIES
DEPARTMENT OF FINANCE
VICTORIA, B.C. V8V 1X4
'%O:— . Cominco Litd. ' DATE September 5 | 1980

. 200 Granville Street

« Vancouver, B, C.

- V6C 2R2

File: 2112

WE HAVE TODAY FORWARDED TO YOU BY REGISTERED MAIL, THE FOLLOWING SECURITIES:
AMOUNT PARTICULARS

REGISTRATION

Re: Ministry of Mines Deposit
COMINCO LD,

.

sond tos: INNNNGREEE——
EA~E 743 (1 x $10,000)

EVERGREEN PREYS - VICTORIA
% | P

ek
e T L : Cie T
! i";&’—"'ﬂ;. oo 0 i
ad i o E
! e sEf T. glg 'REGISTRAR OF SECURITIES
[ T C 4
o I it - i
E b — e e
i : .
L L PER it
B c -
- B ]
[ -

EGM-2013-00163
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Not Responsive

Not Responsive
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COMINCO H.B.

MINE -

TAILINGS POND

DECANT

COMPOSITE SAMPLE

RESULTS

A. CHEMICAL ANALYSES

PARAMETER

As
cd
cd
Cu
Cu
Hg
Ni
Ni
Pb
Pb
Zn
in

(T)
(T}
(b)
(T)
(D)
{T)
(1)
(D)
(T)
(D)
(T)
(D)

N.F.R.

pil

mg/1
ng/1l
mg/1

mg/1l -

mg/ 1
wg/1
mg/1
mg/1
mg/1
ng/1
mg/1
mg/1
mg/1

DAY 1

0.004
<0.01
<0.01

0.02
<0.01
<0.2
<0.05
<0.05

6.1

0.03

0.09

0.05
<5

7.5

B, TOXICITY DETERMINATION

LC 50(96 hour)

pAY 1
56%

October 4 - 6, 1977

DAY 2

0.004
<0.01
<0.01

0.02
<0.01
<0.2
<0.05
<0.05
<0.1

0.04

0.08

0.07
<5

7.6

DAY 3

0.005
<0.01
<0.01

0.01
<0.01
<0.2
<0.05
<0.05

<5
7.5

DAY 3
73%
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Our File: M-85

1835 Fort Street
Victoria, B.C.
V8R 1J6

June 30, 1978

Mr., R. Wyka
Superintendent
Cominco Ltd,
H.B, Mine
SATMO, BR.C.
VoG 120

Dear Sip:

Ray  Surface Work Permit No, M-235%

Y 4 L
CORILRNS L4, .

PO

The Advisory Committes on Reclamation has recommended
approval of renewsl of your Surface Work Permit. This will
be on a permanent basis, and no further applications need be

made.

An Annual Report of work and reclsmation will still
be required and adjustment of bonding will be done on this
basis,

not already done so please advise this
office when your report has bemn advertised. Forms attached.

r—

H e
.

[

[ =

i

<x

Please also forward your copy of the permit so the
change to petmanent status can be made,

Yours very tmijy,
hy

J.D. McDonald, P.Eng.,
Senior Reclamation Inspector

DHG/ eas

cc: J.B.C. Lang, District Inspector
A. O'Bryan, District Reclamation Inspector Technician
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MMines

Lorninco Lid./H. 8. Mine, Salmo, British Columbia, Canada, VOG 120/ Tel. (804) 357-2276

MRS

Nelson Daily News
266 Baker St,
Nelson, 8.C,

April 19, 1978

Dear Sir or Madam:

Please insert the enclosed advertisement in your paper

beginning with '"Mines Regulation Act'' in the form as shown,

We would like to have this advertisement placed in vour
paper on May Ist, 1978 for the one day only,

Please forward the bill for this advertisement to
Cominco Ltd,
H.B. Operations

Salmo, B.C,
VoG 120

Yours truly,

/?f/4igfﬁifi,/

R. Wyka
Acting Superintendent

RW:mfl

Enclosure

cc: Dept, OF Mines~
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Cominco Lid./H. 8. Mine, Salmao, British Columbia, Canada, VOG 120/ Tel. {634} 357-2276

B. €, Gazette
Victoria, B.C,

April 19, 1978

Dear Sir or Madam:

Please insert the enclosed advertisement

DEPT. OF MINE

[4D PETROLES RES

Rac’d  FE oo A THT

i

‘0
3

S

ESOURCES

in your paper

beginning with '"Mines Regulation Act' in the form as shown.

We would iike to have this advertisement placed in your-
paper on May lIst, 1978 for the one day only.

Please forward the bill for this advertisement to

Cominco Ltd,
H.B. Operations
Salmo, B,C,

YOG 120

Yours truly,

(Ao

R, Wyka
Acting Superintendent

RW:mf1

Enclosure

cc: Dept. of Mines?
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Cominco Lid./Trail, British Columbia, Canada/Telex 041-4428

EPT. OF MinEs

FHP Dewdney Registrar of Securities

Ragional Counsal Department of Finance fﬂNDFEH&Lﬂﬁé'”ﬁj;
) Parliament Buildings f 1 RESOURCES

LM McBride 4. VICTORIA, B.C, i
Soticher <
Toi. (504) 44-4708

_ June 21, 1973
TD Tut ’
sareres re: Section 11, Mines Regulation Act

Tel (204} 3684102

and security to be furnished -
Cominco H, B, Operations =
$10,000,00 ' _
Order=in~Council No, 1051

Dear Sir:

April 3, 1973 the Senior inspector of Mines, Re-
clamation advised Cominco that a permit would
issue authorizing surface work at its H, B, Oper-
ations (located at Salmo, B.C.) for a period of
five years upon deposit of satisfactory security
with the Minister of Finance, | now enclose

] x $10,000 British Columbia Hydro and Power
Authority 6% Parity Development Bond due August
15, 1977 numbered CS-ER 669, The bond is regis~
tered as to principal and interest in the name

of Cominco Limited and annexed to the bond is a
stock Power of Attorney executed under seal by
the Executive Vice~President and Secretary of
the company whose signatures have been guaranteed

by a chartered bank, :

Upon receipt of the enclosed bond and power of
attorney | understand you will so advise the
Department of Mines and Petroleum Resources
after which the Minister of Mipes will sign
Permit No., 85. We would request that when the
permit is signed by the Minister the original 4«
be forwarded to this office rather than to

Mr, H. G. Barker, Superintendent, H, B. Mine.

We will then forward Mr., Barker a copy for his

information,
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MINES REGULATION ACT

Notice puréuant to Section 11

TAKE NOTICE that L.J. Nicholson, Agent of Cominco
Ltd. {(H.B. Mine}), has filed with the Minister of
Mines and Petroleum Resources at Victoria a report
made pursuant to Section 11 of the Act in respect
to the surface operations of the mine located at
Sheep Creek, near Salmo, British Columbia.
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Pages 823 through 825 redacted for the following reasons:

Not Responsive
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