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Polaris Mine — Request for Reduction in Water Monitoring Requirements and Reduction of Reclamation Security

June 24, 2008

Nunavut Water Board

Box 119

Gjoa Haven, NU XO0B 0JO

Attention: Phyllis Beaulieu, Manager of Licensing

Indian and Northern Affairs Canada

P.O. Box 100

Igaluit, Nunavut XOA OHO

Attention: Spencer Dewar, Manager, Lands Administration

Dear Ms. Beaulieu and Mr. Dewar;

Re: Polaris Mine — Request for Reduction in Water Monitoring Requirements and Reduction
of Reclamation Security

In September 2002, the Polaris Mine permanently ceased production. Starting immediately upon the
mine closing, the decommissioning and reclamation program approved jointly by the Nunavut Water
Board (Water Board) and Indian and Northern Affairs Canada (INAC) was initiated by Teck Cominco
and continued until work was completed in September 2004. As reported, reclamation costs were
approximately $68 million. Since reclamation was completed, regular and comprehensive monitoring of
the site as required in the Water Licence and the approved Detailed Decommissioning and
Reclamation Plan (DDRP) has been on going and reported regularly to both the Water Board and
INAC. The monitoring results verify that the reclamation work completed has been performing as
predicted and that the site is both physically and chemically stable. The monitoring results are
submitted to the Water Board and INAC in detailed reports which are posted on the Water Board'’s ftp
site for review and comment. On an annual basis, site inspections are conducted by INAC, and include
other territorial and federal regulators and their inspection reports also confirm that conditions at the site
are stable and compliant with the Water Licence and DDRP.

Teck Cominco is requesting the following:

1. A reduction in Water Quality Monitoring Requirements
The Water Licence and the DDRP both have extensive water monitoring requirements for
Garrow Lake and Garrow Creek. The monitoring of Garrow Lake is focused at demonstrating
that the vertical stratigraphy of the meromictic lake remains intact and that the concentrations of
metals in the water column remain stable or are decreasing. The water quality monitoring of
Garrow Creek in the Water Licence mirrors the protocols required by the Metal Mining Effluent
Regulations (MMER) which were applicable to the mine at the time of closure.

The MMER were introduced for three reasons according to backgrounder documents issued by

the Government of Canada:
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a) To provide more comprehensive and stringent effluent quality standards,
b) To require mines to produce effluent that is non-acutely lethal to rainbow trout, and
c) For all mines to conduct a comprehensive Environmental Effects Monitoring Program

The monitoring requirements in the MMER are standardized across Canada to provide
consistent collection of data so that statistical comparisons of data may be performed to
evaluate the effectiveness of the new effluent quality standards. This program results in data
being collected Canada wide that is useful to meet the MMER program objectives but not are
necessarily important for protecting the environment at a specific site. A good example of this is
the requirement for monitoring for radium 226 at Polaris where it is not a contaminant of concern
but is a requirement for the MMER. The Environmental Effects Monitoring (EEM) program
conducted at Polaris under the MMER and the Water Licence has shown that there are no
significant environmental effects of the effluent (Garrow Creek) to the receiving environment.
Environment Canada has accepted the Final EEM Interpretive report from Polaris and Teck
Cominco has subsequently received confirmation that the mine has no further obligations under
the MMER in a letter dated July 27, 2006 from Environment Canada (Attachment #1). However,
the Water Licence continues to mirror the MMER monitoring requirements.

In 2006 Teck Cominco made presented to Environment Canada detailed analysis of Garrow
Lake and Garrow Creek data (refer to Attachments #2 and #3) which demonstrated:
1. Very strong vertical stratification of Garrow Lake between surface and bottom waters
with a pycnocline at about 10 m depth;
2. Since active tailings deposition ceased in 2002 there has been a continual decline in
zinc concentrations throughout the water column;
3. Consistent seasonal patterns in zinc and salinity in Garrow Creek with no acute toxicity

More currently, the results of the 2007 monitoring program have been reported to both the
Water Board and INAC and the data collected continues to support the same conclusions. The
purpose of the presentations to Environment Canada was to obtain their support for Teck
Cominco’s request to the Water Board for reducing both the frequency and the complexity of the
water quality sampling required for the site. Given the monitoring results to date and due to the
remote location of the site Teck Cominco contends that the water sampling program in the
Water Licence should be simplified and the frequency of testing reduced. The high cost of the
water monitoring program and the potential safety risks to the personnel conducting the
monitoring at this remote site are not justified given the comprehensive monitoring and study
results obtained.

In a letter dated December 12, 2006 Environment Canada (Attachment #4) responded to Teck
Cominco’s presentations saying they supported:

e Ceasing all toxicity testing except for an annual acute test in August for Station 262-7;

¢ Reducing Garrow Lake sampling to once per month during the summer with the analysis
retaining all parameters except for cyanide and radium 226 at Station 262-7;

¢ Discontinuing measurements of flows in Garrow Creek;

e Discontinuing monitoring of Garrow Bay exposure and reference areas;

e Continue sampling the vertical stratification of Garrow Lake in the maximum and
minimum ice thickness conditions (i.e. two times per year).

e Teck Cominco had also requested that the two monitoring stations in Garrow Lake be
reduced to one station as the data collected to date confirms that the data collected at
the two stations are virtually identical. Environment Canada has not yet comment on this
and we assume that they concur with this proposal.
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Reduction of Reclamation Security Posted

Currently Teck Cominco has posted reclamation security in the amount of $18 million for the
Polaris Mine. As previously stated, by the end of 2004, Teck Cominco had spent approximately
$68 million on the decommissioning and reclamation of the site to eliminate reclamation
liabilities at the site apart from post-reclamation monitoring requirements. Since completion of
the site reclamation, Teck Cominco has demonstrated that the site is stable and is performing
as predicted in the DDRP. Annual inspections by INAC and other regulatory agencies have not
identified any significant issues of concern at the site.

The Mine Site Reclamation Policy for Nunavut states that adequate security should be provided
to ensure the cost of reclamation, including shutdown, closure, and post-closure, is born by the
operator of the mine rather than the Crown. Consistent with this policy Part B, Section 3 of
Water Licence NWB1POL0311 provides for requesting a credit adjustment of the reclamation
security to recognize remediation work completed. Cost forecasts provided in the 2007 annual
reclamation report estimate the monitoring costs through until when the Water Licence and
Land Leases expire (in 2011) are less than $1,000,000. Even allowing for a 100% contingency,
reducing the reclamation security to $2,0000,000 would provide the public with more than
adequate protection for the remaining three years until the Water Licence and Land Leases
expire. Consequently, Teck Cominco requests a $16,000,000 reduction in reclamation security
for the site.

A CD containing a pdf version of this letter and associated attachments is included as Attachment #5.
If you have any questions or comments regarding the above two requests, please do not hesitate to
contact me at the contact information provided at the bottom of this letter.

Yours truly,

ra

Bruce J. Donald

Reclamation Manager
Environment and Corporate Affairs
Teck Cominco Limited

Attachments:

1. Translation of letter into Inuktitut

2. Letter from Environment Canada to Teck Cominco dated July 27, 2006

3. Presentation to Environment Canada Titled "Polaris Mine — Water Quality Data Summary 1982
- 2006"

4. Letter and presentation to Environment Canada from Azimuth Consulting Group dated
November 8, 2006

5. Letter from Environment Canada to Azimuth Consulting Group dated December 12, 2006

6. CD containing pdf versions of the above letter and documents
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ATTACHMENT #1

Translation of Letter into Inuktitut
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ATTACHMENT # 2

Letter from Environment Canada to Teck
Cominco Dated July 27", 2006



Environment  Environnement
Canada Canada

Prairie & Northern Region
Environment Canada

Rm 200, 4999 98th Ave.
Edmonton, AB T6B 2X3

Bruce Donald
Bag 2000
Kimberley, BC
V1A3E1

July 27, 2006
Dear Mr. Donald,
RE: Polaris 2005 Annual MMER and EEM Report

The review of the Polaris 2005 Annual Effluent and Water Quality Report, submitted
March 31, 2006, has been completed. In general, the 2005 report demonstrates an
improvement in the quality of data collection and reporting over previous years. However,
some Environmental Effects Monitoring (EEM) information does not appear to have been
provided as required under Metal Mining Effluent Regulations (Schedule 5, Part 1).
Please see the appended list of deficiencies relating to effluent characterization, water
quality monitoring and sublethal toxicity testing for your facility.

If missing information was collected but not included in the above report, we would
appreciate the submission of this information. We recognize that there are no future
MMER requirements for this facility; however, we would like to have the correct
information on file for the final EEM reports.

Please note that laboratories performing sublethal toxicity tests should address all criteria
on the Environment Canada checklists found in Annex C of the Metal Mining Guidance
Document (http://www.ec.gc.ca/eem/English/Publications/Sublethal/default.cfm). Failure
to meet “must requirements” (indicated by bold font on the checklists) may result in test
rejection and a request for re-testing.

Please be reminded that guidance is provided on the National EEM Website to assist you,

at hitp://www.ec.gc.ca/eem/English/Publications/web publication/ec water/.
If you have any questions, please do not hesitate to contact me, the regional EEM

coordinator for your site [(780) 951-8750; jenny.ferone@ec.gc.ca).

;/
Sincerely, —

Jenny Ferone, Senior Regional EEM Coordinator

cc Shauna Sigurdson
Barry Briscoe
Ken Russell
James Noble

Canadd g

i
}
}
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Polaris (7834-3-37/C263-9)
2005 Annual Effluent and Water Quality Report

Effluent:

» Holding time was exceeded for alkalinity, mercury (June 29" only) and nitrate for
June 29" and July 7" sampling events. However, we acknowledge the letter
received from ALS Environmental and recognize samples analyzed since this date
were as per recommended QA/QC measures.

 For July 7" sampling: Hg was reported as <0.00001mg/L in the emailed copy and
as 0.00005mg/L in RISS. Please advise which is the correct value.

» The method detection limits (MDLs) for hardness, alkalinity and total suspended
solids exceeded the recommended effluent MDLs for these parameters. Please
see the Guidance Document for the Sampling and Analysis of Metal Mining
Effluents.

Water Quality:

e It was noted that water quality analysis method detection limits (MDLs) were often
the same as those used for effluent analysis. Please see the EEM Guidance
Document for recommended MDLs for water quality analysis for various
methodologies (Table 6-4 and 6-5).

Sublethal Testing:
o There is summarized information in Appendices C to E for each of the sublethal

tests; some of this information on these summaries was not included in the test
reports from the testing laboratory. Was this information obtained from the testing
lab?

Champia parvula

‘Must Requirement’ deficiencies:

e None

Other:

* For the first test completed by Stantec, for Plant Mortality Data, is ‘Test
Completion’ the end of the recovery period?

e Please be advised that the EPA reference method was updated October 2002
(EPA-821-R-02-014, Method 1009.0; Third Edition). The reference method given
by SRC for the August 6™ sample is the second edition (EPA/600/4-91/003,
Method 1009.0); and although the actual methods themselves have not changed,
SRC should be asked to update their in-house SOPs to reflect the new EPA
reference.

For the August 6™ sample for salinity adjustment, SRC referenced the EC
guidance document on salinity adjustment — May 2002. Please be advised that
this should be December 2002.

Dendraster excentricus
‘Must Requirement’ deficiencies:
e None
Other:
e Estimated number of sperm per vessel and sperm:egg ratio were not reported for
either test.




Atherinops affinis

‘Must Requirement’ deficiencies:

e Inthe August 6™ sample, average dry weight for the D-control was reported as
0.7692mg. The test is invalid if average dry weight per surviving control larvae
does not attain 0.85mg when fish are dried and weighed immediately after test; or
0.72mg if fish are first preserved in 4% formalin or 70% ethanol. Unless there was
a reporting error, it appears the test did not meet the “must requirements” of the
method and the test has been rejected.

Other:

e In Appendix C, there is “confirmation that larvae are actively feeding and
swimbladders are not inflated” upon arrival of imported fish. Please be advised that
the requirement is that swimbladders must be inflated.




ATTACHMENT # 3

Presentation to Environment Canada
Titled
“Polaris Mine — Water Quality Data Summary
1982 — 2006



Polaris Mine —
Data Summary
1982 — 2006




contents

 Present an historical summary of limnology,
and chemistry (zinc) data from Garrow Lake

« Compare data from Garrow Lake Center
(GLC) and South (GLS) stations

« Compare Garrow Lake and Garrow Creek
Zinc data

e Summarize MMER/EEM data



Objective

e Based on cumulative results from limnology,
lake stabllity, lake chemistry, “effluent”
chemistry of Garrow Creek and Garrow Bay
receiving environment (EEM results),
propose a reduced environmental sampling
program at Polaris Mine

 Address Polaris Water License
NWB1POL0311 accordingly



Chronology of Mining History at
Garrow Lake

1981 — Mining began with tailings deposition to lake bottom

1985 — A break in the tailings line caused a significant spill of Zn and
Pb contaminated tailings into surface waters of Garrow Lake

1989 — A second smaller tailings line break occurred

1989/1990 — A dam at outlet of lake was installed to raise lake level
1990 to 1994 — No discharge; raising lake elevation by 2.5 m

1994 — Initiated siphoning of lake over dam as final discharge point
1995 101999 — Routine siphoning of lake to stabilize lake elevation

2000 to 2003 — Siphoning rate increased to restore lake level to pre-
dam lake elevation

2002 — Active mining and tailings deposition to Garrow Lake ends

2003 to 2004 — Dam removed during winter; lake ~ 0.3 m above pre-
dam elevation

>2004 — Garrow Creek discharges from lake naturally; all remedial
works completed



1982 — 2006 Data Summary:

. Summarize Garrow Lake vertical temperature

and conductivity profiles (limnology)

. Summarize Garrow Lake zinc data

. Compare Center and South station results

. Compare Garrow Lake and Garrow Creek
ZInc concentration data

. Summarize Toxicity Testing, Recelving
Environment Sediment Chemistry, and Clam
Tissue results




1) Limnology Data Trends

1982 — 2006



Garrow Lake Temperature/Conductivity: 1982 — 1985
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Limnology Data Trends 1982 — 1985

 There Is a progression to a uniform
conductivity profile in the monimolimnion
due to mixing action caused by addition of
tailings

e Conductivity of monimolimnion diminishes

from ~120 mS in 1982 to ~110 mS in 1985
due to dilution



Garrow Lake Temperature/Conductivity: 1986 — 1989
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Limnology Data Trends — 1986 — 1989

* In 1985 there was a significant tailings spill
In the mixolimnion, resulting In zinc
contamination

e Continued small decline in mean
conductivity of monimolimnion from ~110
MmS in 1986 to ~105 mS in 1989

* The pycnocline diminished in depth from
13 min 1986 to 12 m in 1989 due to
addition of tailings and displacement of
water



Garrow Lake Temperature/Conductivity: 1990 — 1999
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Limnology Data Trends 1990 — 1999

A continued decline in water temperature in the

monimolimnion from 10°C to ~9°C due to addition
of cold tailings

To of pycnocline depth has diminished to 11 m in
1999 from 12 m in 1990, despite rise in water level
due to dam installation in 1995

Depth over which the salinity/temperature gradient
occurs has thinned, with a sharper or less gradual
change between mixolimnion and monimolimnion

layers; occurs over 3 m, not 8 m as in 1985

Conductivity has continued to decline to 95 mS In
1999 from 105 mS in 1990



Garrow Lake Temperature/Conductivity: 2000 — 2002
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Limnology Data Trends 2000 — 2002

* Very little change In vertical temperature or

conductivity profile over the last three years
of mine operation

e Very strong stratification and uniform
conductivity within mixolimnion and
monimolimnion

e Minor differences between years likely due
to Hydrolab variation/calibration



Garrow Lake Temperature/Conductivity: 2003 — 2006
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Limnology Data Trends 2003 — 2006

Tailings deposition to Garrow Lake ceased

With removal of dam, water level has
diminished by 2 m, reducing depth of
mixolimnion by same amount

Thermal/chemical stratification very strong
— no change in conductivity from 03 to 06

Differences In temperature/conductivity of
monimolimnion are due to Hydrolab
calibration



2) Zinc (mg/L) Data Trends

1982 - 2006



Garrow Lake Zinc (mg/L) Profiles: 1982 — 1989
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Zinc Data Trends 1982 — 1989

Zinc concentrations were low (<0.02 mg/L) and
uniform in water column in monimolimnion prior
to 1985

A tailings line break in 1985 spilled tailings into
the surface waters of Garrow Lake

Zinc concentrations In mixolimnion increased to
0.2 to 0.3 mg/L

Zinc Is present in low concentrations In
monimolimnion because of precipitation by
sulfides despite continuous tailings tailings
deposition
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Garrow Lake Zinc (mg/L) Profiles: 1990 — 1999
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Zinc Data Trends 1990 — 1999

e ZInc concentration in mixolimnion is stable
at ~0.3 mg/L

 Through the late 1990s there was a decline
In Zn concentration in the mixolimnion with
an Increase In concentration in the
pycnocline; possibly due to accumulation
within bacterial tissue accumulated at the
top of the density layer
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Garrow Lake Zinc (mg/L) Profiles: 2000 — 2006
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Zinc Data Trends 2000 — 2002

Zinc concentration in mixolimnion ranged
from 0.2 — 0.3 mg/L; 0.2 — 0.5 mg/L In
monimolimnion

Mixolimnion [Zn] Is stable at ~0.25 mg/L

Elevated Zn persists in the narrow
pycnocline depth and variable among years

Higher concentrations in 2002 than In
previous two years



Zinc Data Trends 2003 — 2006

e ZInc concentration in mixolimnion has
diminished since mining ceased in 2002

 Elevated Zn persists in the narrow
pycnocline depth, probably due to
accumulation in plankton and bacteria

e Strong reduction in Zn in monimolimnion
from end of mining in 2002 (~0.5 mg/L) to
2005 (~0.04 mg/L) and in 2006 (~0.03
mg/L)




3) Garrow Lake Center
versus South Station
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Depth (m)

Garrow Lake Center and South:
2004 and 2005 Zinc Profiles
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Center versus South Station Results

 There is no difference In vertical profiles of
temperature, conductivity (salinity) or zinc
between the center station (40 m) and the
south station (22 m) over recent years —
lines overlap

e This pattern Is consistent with standard
limnology of nearly all lakes

« Sampling the south station is redundant



4) Zinc Data Comparison —
Garrow Lake and Garrow
Creek



Average Zinc Concentrations in Garrow Lake and
Garrow Creek from 1982 to 2005

Zinc Concentration (mg/L)
Garrow Lake Center (top 3 m) Garrow Creek
Year Min Mean Max Min Mean Max
1982 0.02 0.02 0.05 0.02 0.04 0.35
1983 0.01 0.02 0.03 na na na
1984 0.02 0.03 0.04 0.02 0.02 0.03
1985 0.04 0.09 0.20 0.02 0.02 0.04
1986 0.19 0.21 0.34 0.04 0.06 0.12
1987 0.18 0.23 0.28 0.02 0.07 0.14
1988 0.05 0.24 0.34 0.02 0.06 0.12
1989 0.03 0.27 0.40 0.02 0.07 0.28
1990 0.01 0.26 0.49 na na na
1991 0.06 0.28 0.42 na na na
1992 na na 0.38 na na na
1993 na na na 0.05 0.11 0.26
1994 0.29 0.31 0.33 0.10 0.21 0.30
1995 0.31 0.34 0.37 0.09 0.26 0.35
1996 0.35 0.35 0.35 0.08 0.14 0.18
1997 0.19 0.21 0.24 0.09 0.16 0.23
1998 0.15 0.18 0.24 0.07 0.17 0.33
1999 0.22 0.25 0.32 0.02 0.19 0.25
2000 0.29 0.30 0.31 0.06 0.18 0.25
2001 0.20 0.22 0.24 0.05 0.14 0.20
2002 0.26 0.28 0.30 0.05 0.12 0.18
2003 0.13 0.22 0.28 0.05 0.13 0.19
2004 0.23 0.24 0.24 0.03 0.07 0.20
2005 0.13 0.17 0.25 0.01 0.04 0.09




Zinc In Garrow Lake versus Garrow
Creek

e Zinc concentration in Garrow Creek Is a
reflection of zinc in surface waters (top 3
meters) of Garrow Lake

e Concentrations are lower In spring due to

ice and snow melt and increase through
the summer/fall



Average Zinc Concentrations in Garrow Lake and
Garrow Creek from 1982 to 2005
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Garrow Lake — Creek Zn Relationship

Zinc concentration in Garrow Creek increased
after 1985 tailings line break

Zinc in Garrow Creek is consistently lower than
In the lake because of dilution by ice and snow
melt in lake and channel

The trend of zinc concentrations In the lake and
especially the creek are declining

Mean creek Zn concentration is nearly at pre-
mining concentration as of 2005

Zn In Garrow Creek has never exceeded license
value of 0.5 mg/L, even during mining



5) Summary of MMER
Chemistry, EEM and
Recelving Environment Data

2003 — 2005



MMER Chemistry — Garrow Creek 2005

Garrow Creek

MMER Schedule 4 Limits 2005
Column 2 - Column 4 -
Monthly Max in grab
Parameter Units mean sample 29-Jun 6-Jul 16-Jul 6-Aug
Aluminum mg/L <0.10 <0.20 0.0085 <0.20
Cadmium mg/L 0.000035  0.000034 0.000044 0.000097
Iron mg/L 0.024 0.012 0.043 0.014
Mercury mg/L <0.00001 <0.000010 <0.000010 <0.000010
Molybdenum mg/L <0.005 <0.0050 <0.0050 <0.0050
Ammonia mg/L 0.089 0.036 0.037 <0.020
Nitrate mg/L 0.038 0.032 <0.050 0.072
Arsenic mg/L 0.50 1.00 <0.0002 <0.00020 <0.00020 <0.00020
Copper mg/L 0.30 0.60 <0.0005 0.000240 0.000424 0.000516
Cyanide mg/L 1.00 2.00 <0.005 <0.0050 0.0444 <0.0050
Lead mg/L 0.20 0.40 0.00037 0.000166 0.000415 0.000467
Nickel mg/L 0.50 1.00 0.00075 0.000601 0.000807 0.00166
Zinc mg/L 0.50 1.00 0.0137 0.0137 0.0137 0.0137
TSS mg/L 15.00 30.00 <3 4.0 <3.0 <3.0
Radium 226 Bg/L 0.37 1.11 <0.005 0.0050 0.009 <0.0050
pH pH units <6.0 or >9.5 7.98 7.49 7.59 7.65
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Toxicity Testing 2003 — 2005

Sample LC50 (%
Test Date Species Tested Test Type Method Consultant Laboratory effluent)
Rainbow Trout 96-hr LC50

29-Jul-03  Oncorhynchus mykiss Survival Grab EVS Consultants, North Vancouver, BC > 100
19-Aug-03  Oncorhynchus mykiss Survival Grab EVS Consultants, North Vancouver, BC > 100
16-Sep-03  Oncorhynchus mykiss Survival Grab EVS Consultants, North Vancouver, BC > 100
7-Jul-04 Oncorhynchus mykiss Survival Grab EVS Consultants, North Vancouwer, BC > 100
27-Jul-04  Oncorhynchus mykiss Survival Grab EVS Consultants, North Vancouwer, BC > 100
24-Aug-04  Oncorhynchus mykiss Survival Grab EVS Consultants North Vancouver, BC > 100
16-Jul-05  Oncorhynchus mykiss Survival Grab EVS Consultants North Vancouwer, BC > 100
6-Aug-05  Oncorhynchus mykiss Survival Grab EVS Consultants North Vancouwer, BC > 100

Daphnia magna 48-hr LC50
29-Jul-03 Daphnia magna Survival Grab EVS Consultants, North Vancouver, BC > 100
19-Aug-03 Daphnia magna Survival Grab EVS Consultants North Vancouwer, BC > 100
16-Sep-03 Daphnia magna Survival Grab EVS Consultants North Vancouwer, BC > 100
7-Jul-04 Daphnia magna Survival Grab EVS Consultants, North Vancouwer, BC > 100
27-Jul-04 Daphnia magna Survival Grab EVS Consultants North Vancouwer, BC > 100
24-Aug-04 Daphnia magna Survival Grab EVS Consultants North Vancouver, BC > 100
16-Jul-05 Daphnia magna Survival Grab EVS Consultants North Vancouwer, BC > 100

6-Aug-05 Daphnia magna Survival Grab EVS Consultants North Vancouver, BC > 100




Historic Metal Concentrations in Marine
Sediment — Garrow Bay

Pre - Mine
CQME Development Post - Mine Development
Sedlrrll_ent Fallis 1984 BC AXYS  Gartner Azimuth
_Qua_ ity L Thomas & Erickson 1983  Research Lee
Guidelines™ BC Research 1978,1981 1988 1991 1999 2003
Subtidal Subtidal Subtidal Subtidal Subtidal
Metals (mg/kg) 1SQG  PEL
Lead 30.2 112 6.0-11.6 46-76 38-45 7.5 7-11
Zinc 124 271 21 -45 32-41 30-37 38 29 -39

!Canadian Council of the Ministers for the Environment Interim Sediment Quality Guideline
2Canadian Council of the Ministers for the Environment Probable Effects Level Guideline




Historic Metal Concentrations in Clam Tissue

— Garrow Bay
Pre - Mine Development Post - Mine Development

Fallis BC Research AXYS Gartner Lee Azimuth

19842 1978°¢ 1991"° 1999°¢ 2003°°
Metal Site 1 Site 2 Site 3 Ref
(mg/kg ww) n=8 n=33 n=2 Ref(n=1) n=2 n=3 n=4 n=4 n=3
Lead 0.14 0.19 005 0.14 <0.1 0.12 0.11 0.25 0.08
Zinc 9 16.6 148 24.2 21 265 248 292 250

%1981 Data; converted to wet wt using 85% moisture; depurated clams
" Non-depurated clams

“ Reflects composite from larger number of clams (typically > 5 individuals)




MMER/EEM Data Summary

All chemistry parameters in Garrow Creek
(“effluent”) are well below MMER/Water License

Zinc concentrations in Garrow Creek, Garrow
Bay and reference area are low

No acute toxicity to rainbow trout or Daphnia In
all testing since 2003

No change in sediment metals since pre-mining

No difference in clam tissue metals between
exposure and reference areas in 2003

Allowing for differences due to moisture,
depuration of clams, no difference between pre-
pOSt-mining



Overall Conclusions

Vertical stratification of Garrow Lake persists
and Is very strong; AXYS (2001) modeling
Indicates no risk of breakdown

As of 2006, zinc concentrations in mixolimnion
and monimolimnion water column are low and
near pre-mine values

No difference between Center and South
sampling stations

[Zn] of Garrow Creek Is always less than in
Garrow lake and has never exceeded licensed
limit; [Zn] in lake and creek are near pre-mine
values in 2005



Overall Conclusions

(Consult Interpretive Report for Details)

5. MMER / EEM Results

Garrow Creek chemistry well below MMER/Water
License value

[Zn] marginally above BC Marine AWQG at creek
mouth In ice-scour zone

No acute toxicity 2003 — 2005

No change in metals in sediments or clam tissue; this
combined with plume delineation study demonstrates
no exposure

There Is a healthy biological community and fish
population in the mixolimnion of Garrow Lake



Current Status of Polaris

Mine has achieved recognized closed
mine status and Environment Canada
requires no further MMER monitoring

All imnology, chemistry and exposure data
(MMER) indicates Garrow Lake Is healthy.
There Is no risk to receiving environment

Water License stipulates MMER / EEM

type monitoring — data indicate this is not
necessary nor warranted



Suggested Changes to Monitoring
Program at Polaris (1) — Part H

Discontinue all toxicity testing of creek

Discontinue routine weekly/monthly water
chemistry sampling of creek in open water

Discontinue requirement to measure “effluent
flow, volume and metals loading

Drop all EEM requirements for Garrow Bay
exposure area and Reference Area (water
guality, benthos). The final Interpretive Report
provides scientific justification for absence of

effects



Suggested Changes to Monitoring
Program at Polaris (2) — Part H

Reduce monitoring of vertical stratification
of Garrow Lake to once annual (late May)
from lake center station only

Shift to opportunistic water quality
monitoring of Garrow Creek ~ 2 — 3 x per
summer maintaining conventional (pH,
salinity, alkalinity etc.) and monthly MMER
parameters (except radon, cyanide)



ATTACHMENT # 4

Letter from Azimuth Consulting Group to
Environment Canada Dated November 8", 2006



Azimuth Consulting

Vancouver, BC
A Canada V6K 2G8

X, Group Inc.
218-2902 West Broadway
.

AZIMUTH

Phone: 604-730-1220
Fax: 604-739-8511
www.azimuthgroup.ca

Our File #: TC-06-01

November 8, 2006

Steve Harbicht

Anne Wilson

Environment Canada

5204 50" Ave. Suite 301
Yellowknife NWT X1A 1E2

Dear Mr. Harbicht and Ms. Wilson

Re:

2006 Update of Polaris Mine Environmental Data

The purpose of this letter is to fully update the water quality data at Polaris Mine with
the recently collected August 2006 data and to reiterate our desire for Environment
Canada’s support of Teck Cominco’s forthcoming request of the Nunavut Water
Board to reduce their monitoring requirements at the mine site.

Updated water quality data presented here consists of:

Vertical temperature and conductivity profiles in Garrow Lake Center (GLC)
and south (GLS) stations;

Vertical profiles of zinc concentrations in Garrow Lake Center (GLC) and
South stations (GLS);

Comparison of temperature, conductivity and zinc concentration data
between Garrow Lake South (GLS) and Center (GLC);

Zinc and salinity concentrations in Garrow Creek; and

Toxicity testing results from Garrow Lake Center (GLC).

This update builds on previous information presented by Randy Baker and Bruce
Donald to Environment Canada in Yellowknife in May 2006. Given that Polaris has
achieved closed mine status and MMER monitoring is no longer required, we wish to
reduce the monitoring requirements of the Nunavut Water License (which mirror
MMER) for this abandoned site, given the stable limnological parameters, low metals
chemistry and consistent lack of toxicity. We seek the support of Environment
Canada in this. Details of the updated limnology and chemistry are as follows.


http://www.azimuthgroup.ca/
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Temperature and Conductivity Profiles in Garrow Lake Center

Temperature and conductivity depth profiles for Garrow Lake Center for 2002 to
2006 are presented in Figures 1 and 2, respectively. As evident from the profiles,
there is very strong stratification within Garrow Lake. The mixolimnion (from surface
to approximately 9 m) and monimolimnion (from approximately 12 m to the bottom)
have uniform conductivity, at 10-15 mS/cm and 80-95 mS/cm, respectively.
Temperature is uniform in the monimolimnion (7 — 9°C), but varies in the mixolimnion
with time of year (-1 in winter to 4°C in summer). Variations in temperature and
conductivity are due to differences in Hydrolab calibration. The August 2006 data
show exactly the same profiles as all previous sampling episodes since the mine
closed in 2002.

Zinc Concentrations in Garrow Lake Center

Vertical zinc concentration profiles for Garrow Lake Center from 2002 to 2006 are
shown in Figure 3. Zinc concentrations in the mixolimnion were uniform across all
years, ranging from 0.1 to 0.3 mg/L. Concentrations rise at the pycnocline or the top
of the density layer where we believe that zinc has accumulated in tissues of
phytoplankton and bacteria. Data from August 2005 (1.3 mg/L) through August 2006
(0.3 mg/L) also show a diminishing trend, so perhaps this phenomenon is breaking
down.

Beneath the pycnocline, there is a strong reduction in zinc through the
monimolimnion from the end of mining in 2002 (approximately 0.5 mg/L) to 2004
(approximately 0.2 mg/L) and 2005/2006 (approximately 0.03 mg/L). The August
2006 data confirm that since mining has ceased, zinc concentrations throughout the
water column (except the narrow pycnocline) have diminished considerably and
reached pre-mine concentrations, even in deep waters of the tailings deposition area.

Temperature, Conductivity and Zinc Concentrations in Garrow Lake South
Compared to Garrow Lake Center

Vertical temperature, conductivity and zinc profiles for Garrow Lake South and
Center stations in 2005 and 2006 are presented in Figures 4, 5 and 6, respectively.
There are no differences in vertical profiles of temperature, conductivity or zinc
concentrations between the two sampling locations. The August 2006 data confirm
previously observed trends. As expected, there should not be any differences in
physical or chemical limnological parameters at discrete depths from different
geographic locations of this lake.

Zinc and Salinity Concentrations in Garrow Creek

Seasonal trends in zinc and salinity concentrations in Garrow Creek from 2002 to
2006, are presented in Table 1 and Figure 7. All data show that zinc concentration
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and salinity are low in July and gradually increase throughout the summer open-
water season. Low zinc and salinity are typically observed soon after the stream
channel opens, due to snowmelt and ice melt on Garrow Lake. Concentrations
increase as surface waters of Garrow Lake are discharged and reflect the diminished
influence of snow and ice melt and mirror limnological and chemical conditions of the
Garrow lake mixolimnion. Zinc and salinity data from 2004, especially in spring and
fall are elevated because of active lowering of Garrow Lake elevation to pre-mine
levels during removal of the outlet dam.

Toxicity Test Results from Garrow Creek “effluent”

2006 acute toxicity testing results from Garrow Creek are presented in Table 2.
Three independent acute tests on rainbow trout (96 hour LC50) and Daphnia magna
(48 hour LC50) showed no acute toxicity. These results are consistent with all
previous toxicity tests conducted on Garrow Creek “effluent”.

Summary

August 2006 limnology and chemistry data from Garrow Lake and Garrow Creek
show identical patterns to previous sampling episodes.

e Very strong vertical stratification between surface and bottom waters with a
pycnocline at about 10 m depth.

e Low zinc in surface waters and a diminishing zinc concentration in bottom
waters (monimolimnion) and in the pycnocline.

¢ Since active tailings deposition ceased in 2002 there has been a progressive
decline in zinc concentrations throughout the water column, with a return to
pre-mine concentrations, while maintaining stable vertical stratification.

e Consistent seasonal patterns in zinc and salinity in Garrow Creek with no
toxicity.

Given that August 2006 data show consistent identical patterns to data collected
since 2002 and cessation of mining, we would not expect these patterns to change in
the future. Although no further monitoring is required by Environment Canada, the
Water License for the site basically mirrors MMER requirements. In light of these
data, Teck Cominco seeks support from Environment Canada to reduce the
monitoring requirements of the Water Board license requirements as follows:

e Discontinue all toxicity testing of Garrow Creek

e Discontinue “routine” weekly/monthly water chemistry sampling of Garrow
Creek during open water

e Discontinue the requirement to measure flow, volume and metals loading

e Drop all EEM requirements for monitoring Garrow Bay exposure and
reference areas. Pre- and post-mining studies have shown that there has
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been no change in metals concentrations in sediment and biota of Garrow
Bay.

e Reduce monitoring of vertical stratification of Garrow Lake to once annual
during spring and only from the deep center station. Should something

unusual be observed, this provides ample time to undertake further
investigation during summer if necessary.

e Opportunistic sampling of Garrow Creek (2 — 3 times per summer),
maintaining monthly” sampling parameters, except radon and cyanide.

We would appreciate a written response to this letter with your comments on the data
and whether or not you believe our forthcoming request of the Nunavut Water Board
to be reasonable. Please do not hesitate to contact Bruce Donald of Teck Cominco
Metals or myself if you have any questions regarding this request.

Sincerely,
Azimuth Consulting Group Inc.

Randy Baker, M.Sc., R.P.Bio.

cc Bruce Donald, Teck Cominco Metals
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Figure 1. Garrow Lake Center Temperature Profiles: 2002-2006
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Figure 2: Garrow Lake Center Conductivity Profiles: 2002-2006
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Figure 3: Garrow Lake Center Zinc Concentrations: 2002-2006
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Figure 4: Garrow Lake Center vs. South Temperature Profiles
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Figure 5. Garrow Lake Center vs. South Conductivity Profiles
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Figure 6: Garrow Lake Center vs. South Zinc Concentrations
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Figure 7. Garrow Creek Zinc and Salinity Concentrations: 2002-2006
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Table 1: Garrow Creek Zinc and Salinity Concentrations - 2002 to 2006

2002 2003 2004 2005 2006

Date Zinc  Salinity Date Zinc  Salinity Date Zinc  Salinity Date Zinc Salinity Date Zinc  Salinity
(d-mth) (mg/L) (o/oo) (d-mth) (mg/L) (o/o0) (d-mth) (mg/L) (o/oo) (d-mth)  (mg/L) (o/o0) (d-mth)  (mg/L) (o/oo)
29-Jul 0.06 NA 25-Jul 0.048 2 7-Jul 0.198 7 29-Jun 0.014 <1.0 6-Jul 0.017 <1.0
1-Aug 0.06 NA 30-Jul 0.063 2 13-Jul 0.106 4.5 6-Jul 0.013 <1.0 14-Jul 0.023 1.3
5-Aug 0.05 NA 5-Aug 0.089 3 20-Jul 0.044 3.3 13-Jul 0.021 <1.0 21-Jul 0.031 1.8
9-Aug 0.05 NA 12-Aug  0.151 6 27-Jul 0.043 4.2 16-Jul 0.018 <1.0 26-Jul 0.031 1.9
12-Aug 0.07 NA 19-Aug  0.146 5 3-Aug 0.035 3.4 23-Jul 0.033 1.5 11-Aug  0.058 4.9
16-Aug 0.07 NA 26-Aug  0.160 6 10-Aug  0.048 6.1 30-Jul 0.041 1.5 23-Aug  0.073 6.7
19-Aug 0.07 NA 2-Sep 0.150 6 17-Aug  0.042 4.2 6-Aug 0.036 1.5 31-Aug  0.063 6.8
24-Aug 0.07 NA 9-Sep 0.158 6 24-Aug  0.050 5.6 13-Aug  0.031 1.8 9-Sep 0.063 7.8
27-Aug 0.07 NA 16-Sep  0.186 7 31-Aug  0.079 8.4 24-Aug  0.091 4.1 14-Sep  0.066 8.1
29-Aug 0.09 NA 7-Sep 0.096 15.0 27-Aug  0.068 4.5

2-Sep 0.09 NA

5-Sep 0.15 NA

8-Sep 0.18 NA

11-Sep 0.18 NA

14-Sep 0.18 NA

17-Sep 0.18 NA

20-Sep 0.18 NA

23-Sep 0.18 NA

26-Sep 0.18 NA

29-Sep 0.18 NA

2-Oct 0.18 NA




Table 2: Garrow Creek Toxicity Testing Results - 2006

. Sample LC50 -
Test Date Species Tested Test Type Method Consultant Laboratory (% effluent) Test Validity
Rainbow Trout 96-hr LC50
15-Jul-06  Oncorhynchus mykiss  Survival Grab EVS Consultants, North Vancouver, BC >100 invalid - temperature control unit failure
23-Aug-06  Oncorhynchus mykiss  Survival Grab EVS Consultants, North Vancouver, BC >100 valid
9-Sep-06  Oncorhynchus mykiss  Survival Grab EVS Consultants, North Vancouver, BC NA invalid - control sample failure
Daphnia magna 48-hr LC50
15-Jul-06 Daphnia magna Survival Grab EVS Consultants, North Vancouver, BC >100 valid
23-Aug-06 Daphnia magna Survival Grab EVS Consultants, North Vancouver, BC >100 valid
9-Sep-06 Daphnia magna Survival Grab EVS Consultants, North Vancouver, BC >100 invalid - sample exceeded holding times




ATTACHMENT #5

Letter from Environment Canada to Azimuth
Consulting Group Dated December 12, 2006



Environment Canada
* Environnement Canada

Environment Canada
Prairie and Northern Region
#301 - 5204 - 50" Ave
Yellowknife, NT X1A 1E2
Ph. (867) 669-4700

December 12, 2006

Our File: 4705 037 POLA

Azimuth Consulting Group Inc.
218-2902 West Broadway
Vancouver, BC V6K 2G8

Attention: Randy Baker By email: rbaker@azimuthgroup.ca

Re:

Monitoring of Garrow Lake and Garrow Creek

Environment Canada (EC) staff have reviewed the 2006 update of Polaris Mine
environmental data which you provided to our office November 8, 2006, and evaluated
the frequency of monitoring which we feel would be appropriate at this stage. Following
are the specific requests from your summary, along with our recommendations for each:

1.

3.

Canada

To discontinue all toxicity testing of Garrow Creek.

EC recommends retention of annual acute toxicity tests as a means of confirming that
there are no problems with the water quality. Further toxicity testing is recommended
due to the limited data set currently available as a result of test validity problems with
previous samples. Samples would continue to be drawn from Station Number 262-7
until the end of the license period, and should be collected once during the August
sampling event or thereafter, for trout and daphnia tests.

. Discontinue “routine” weekly/monthly water chemistry sampling of Garrow Creek

during open water.

The last bullet in the summary section (Page 4) states that opportunistic sampling of
Garrow Creek (2-3 times per summer) would be done, for “monthly” sampling
parameters excluding radium 226 (not radon) and cyanide. Rather than discontinuing
all routine weekly/monthly water chemistry sampling of Garrow Creek, EC
recommends that sampling be done on a monthly frequency for the full suite of
parameters for Station Number 262-7 as shown in page 33 of Water Licence Table 1,
except cyanide and radium 226. This should be approximately the same frequency
that was contemplated for the opportunistic basis, but we would like to formalize the
timing. The purpose would be to extend the data record until 2011 to cover a greater
range of hydrometric conditions which may be expected to occur, prior to final
abandonment.

Discontinue measurement of flow, volumes and metals loading.
[ L |



EC concurs with this request.

. Discontinue any further measurement of Garrow Bay exposure and reference areas.
EC concurs with this request, given that upstream monitoring will continue as
recommended above, and that there is reasonably low environmental risk in this
receiving environment.

. Reduce monitoring of vertical stratification of Garrow Lake to once annually in spring,
and only from the deep center station.

EC has concerns with this approach, as there is unlikely to be much change in
stratification during the ice cover period. We would like to see the maintenance of
twice-yearly monitoring, with an open-water period included. It is noted that the
profiles for May and August for conductivity and for zinc are reasonably close, with
minor variation in the epilimnion, but the period of record is very short. Again, it would
be prudent to monitor over a longer open water period, when mixing would be more
likely to occur. Therefore, EC recommends that monitoring of vertical stratification
occur twice per year, once at maximum ice thickness (in the spring) and once during
the open water period. This monitoring should occur until the end of the license
period. We need to ensure enough data are collected to try and confirm whether the
lake will be stable in perpetuity.

EC looks forward to receiving your formal request for changes to the monitoring program
for the Polaris Mine from the Nunavut Water Board. Please do not hesitate to contact
Steve Harbicht at 867-669-4735 or myself at (867) 669-4733 with any questions or
comments regarding the foregoing.

Yours truly,

Anne Wilson
Water Pollution Specialist
Environmental Protection Branch

Stephen Harbicht (Head, EA - North, EPOD)
Colette Spagnuolo (EA Specialist, Igaluit, EPOD)
Jenny Ferone (Regional EEM Coordinator, Edmonton)

i+

Canada
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