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BREAKWATER RESOURCES LIMITED Fax: (416) 363-1315
95 Wellington Street West, Suite 2000, Torontc ON MS5J 2N7 Telephone: (416) 363-4798 (ext 271)

bearreau@breakwater.ca

May 19, 2003

Mr. Philippe di Pizzo
Executive Director
Nunavut Water Board
P.O.Box 119

Gjoa Haven, NU XO0E-1J0

Dear Mr. di Pizzo:

Re: Nanisivik Mine — Water Licence NWBINAN0208: Submission of requests for clarification
concerning CanZinco Limited’s Phase II Environmental Site Assessment (ESA II), Human Health
and Ecological Risk Assessment (HHERA) and Emergency Response Plan (ERP)

As part of the approval process for the above captioned reports, the Nunavut Water Board (NWB) has
solicited and received commentary and questions from a number of interested parties. The submissions
which were filed on or before April 25™ 2003 with the NWB, were then forwarded to CanZinco Ltd. for
Tesponse.

On behalf of CanZinco Ltd., please accept this letter and attachments (identified herein) as our response
to the following documentation:

+ Dillon Consulting Ltd. (Dillon), Bryan Leece and Ulysses Klee, “Peer Review Human Health and
Ecological Risk Assessment for the Nanisivik Mine”, March 24, 2003 (includes comments by
Ramli Halim, Acres International Limited), conducted on behalf of the Nunavut Water Board.

» EBA Engineering Consultants Ltd. (EBA), Brent Murphy, “Final Report - Review Of Nanisivik
(CanZinco) 2002 Phase II Environmental Site Assessment & Human Health And Ecological Risk
Assessment”, conducted on behalf of Indian and Northern Affairs, March 27, 2003.

*  Nunavut Tunngavik Inc. (NTI), Stefan Lopatka, letter dated April 9, 2003 (with attachment “A
Review of the Phase I ESA and the HHERA of the Nanisivik Mine”, AMEC Earth &
Environmental Limited, no date).

*  Environment Canada (EC), Colette Meloche, letter dated April 24, 2003.

+ Indian and Northern Affairs Canada (INAC), Michael Roy, letter dated April 25, 2003;

*  Government of Nunavut (GN), Susan Hardy, letter dated April 30, 2003 (with attachment “6.0
Environmental”, FSC Architects and Engineers, no date).

«  Nunavut Water Board (NWB), Patrick Duxbury, “Summary of the April 17" Public Meeting in
Arctic Bay”, no date.

We have organized our response to capture the reviewer’s comments under the headings of each of the
three reports. Attachment 1 addresses all requests for clarification which were directed at the HHERA
report. Jacques Whitford Environmental Ltd. (JWEL) has compiled the contents of Attachment 1.
Attachment 2 clarifies issues related to the ESA II report, and has been compiled by Gartner Lee
Limited. Attachment 3 is a revised submission of the Nanisivik ERP which has considered all reviewer
inputs and incorporated these accordingly.
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In developing our responses we have considered all information provided to us by the Water Board (listed
above), as well as comments and questions which we captured from attending both the recent Technical
Meeting in Iqaluit and the Public Meeting in Arctic Bay. We have also relied heavily on our collective
experience as both mine operators and residents at Nanisivik for more than 25 years. Understandably, we
have developed a familiarity with the region that serves us well during these considerations.

This being said, we would like to single out what we believe to be the most significant change brought
forward in the attachments. That item being the determination of Soil Quality Remediation Objectives
(SQROs) in the HHERA report. As indicated in the original HHERA submission and discussed further in
the attachments herein, it is our intention to maintain a conservative approach in the determination of the
Nanisivik SQROs. In keeping with this, in several instances along the way, we have deviated from the
CCME approved process of eliminating certain elements from further consideration and have opted
instead to carry these elements through the process. Likewise, we have incorporated modifications to the
process which were brought forward by reviewers but may have been arguably discounted. Both of these
aforementioned processes impart additional conservatism into an already protective-by-design
methodology.

Summarily, it is our intention to issue a Revised HHERA report following the Board’s finalization of the
approval process, which will contain the following modified SQRO values.

Townsite Area

Metal
Cadmium Lead Zinc
Human Health SSTL 120 600 10,700
Ecolo_lcal SSTL 2,800 400 4:4,000

Cadmium Lead Zine T
Human Health SSTL 205 850 22,000

Eccloica] SSTL _ ,800 _ ) 44,000

SSTL = site specific threshaid !evei or sa_fe concentration in soil”

We are hopeful that this submission appropriately addresses the points which have been raised by
reviewers. We have in good conscious considered all input, incorporated much of it, and made several
concessions along the way. As part of the process we have been asked by one reviewer “If the proposed
soil remediation levels were achieved, could future users of the land perform any and all activities that
were performed before the Nanisivik project was developed?”. The answer to that question is an
empathic “yes”.

We look forward to finalizing this approval and proceeding with the process of closure and reclamation
planning at Nanisivik.

Yours sincerely,

Breakwater Resources Ltd.

Robert Carreau

Corporate Manager, Environmental Affairs

cc:  Bill Heath, Vice President CanZinco Ltd.

page 2



Nu

moZoEp4f5

oC KAVAMATKOT APIKHOIYIT
Da. DEPARTMENT OF JUSTICE
navu MINISTERE DE LA JUSTICE

January 23, 2004

Mr. Philippe Di Pizzo

Executive Director

P.O.Box 119

Gjoa Haven, NU

X0B 1J0 BY FAX 1 867 360 6369

Dear Mr. Di Pizzo:

Re: Licence NWB1NAN0208 — HHERA, Phase 2 ESA, and
Emergency Response Reports - GN Comments

This is the Government of Nunavut's second letter responding, to the HHERA, Phase 2
ESA, and Emergency Response Reports submitted by Canzinco/ Breakwater Resources
Ltd. pursuant to License NWB1NANQ208.

Procedural Concerns

GN Regulators have noticed the absence of two items of dialogue that were anticipated
by this time, based on the Board's correspondence of April 1+'" 2003:

» First, we have neither received directly, nor found at the Board's FTP site, any
response from CanZinco/Breakwater Resources Ltd., to the questions raised by
peer experts and stakeholders at the Iqaluit technical meeting of March 31 and
in written submissions circulated by the Board in April. This CanZinco response
was due for submission on May 19", 2003.

e Second, the Board has not acknowledged the scheduling concerns raised by the
GN (April 24™, 2003) and by DIAND (May 12™ 2003). Friday May 23", 2003 is
the latest date mentioned by the Board, in any correspondence, for the receipt
input from Regulators.

GN submits that a further opportunity for written submission is needed. Itis
objectionable for Regulators to attempt any kind of “final” written input to the Board
without a comprehensive response from CanZinco Ltd. to the concerns already
articulated, and not knowing whether or not the Board intends to treat this round as final.

The GN supports DIAND’s scheduling proposal for reasons elaborated in this letter, and
we request the Board's earliest response on the following schedule proposal:

P.O. Box 1000 Station 540, Igaluit, NU X0A OHG
@ (B67)975-631G 44 (867)975-6349 . shardy@gov.nu.ca



o Thursday, June 5, 2003 - Board/Regulator Technical Teleconference;
o Mid-June - CanZinco final response; and
o Last Full Week of June — GN's Human Health oriented report will be available,

and we agree there should be a meeting or teleconference of regulators.

GN input to the Technical Review — Experts Providing Support

As indicated in our previous letter, the Government of Nunavut fully endorses the reports
prepared and submitted to date with our participation, by EBA Engineering.

From a public health perspective, GN Regulators encountered an unfortunate obstacle.
Dr. Tenenbein who was introduced in our submission dated April 25", 2003,
unfortunately withdrew his services and had to be replaced on very short notice.

This was accomplished, and the individuals now providing review from a human health
perspective are; Robert E. Rogers, Ph.D, DABT, P.Biol., President, Toxcon Health
Sciences Research Centre Inc., and Dr. Brian Zelt

GN input to the Technical Review — Position Unchanged

None of the concerns raised to date by GN regulators have been addressed to our
satisfaction. At this point, we can only confirm that every issue raised in our written
submission of April 25", 2003 and most of those raised at the Technical Meeting in
March, remain outstanding.

Based on the expert support obtained by our Regulators to date, the GN believes that
the HHERA in particular, is not a sound basis for decision-making as it currently stands.

The usefulness and impact of the HHERA depends on the quality and proper use of data
and assumptions in drawing conclusions about risk. In addition to concerns raised by
GN and other regulators regarding the use of a 1985 Soil Geochemistry study to
establish background contamination levels at the site, the experts retained by the GN to
assess public health are indicating that the Report does not describe in an appropriate
manner:

o the data available for review,

o lits derivation and quality, or

o how, why, and with what level of reliability the data actually used in the

HHERA was selected and used.

We have also asked these experts whether there is a need for an HHERA approach
more specifically tailored to an Arctic environment and lifestyle. There are assumptions
in the HHERA addressing water quality, dust quality ingestion rates etc... which are
drawn from highly urbanized southern places, for example, Ontario and Atlanta Georgia.
It seems to us that it should be explained whether, and how accurately, these can be
assumed to predict what a typical persan living in the environment at Nanisivik may
safely be exposed to. Further, the HHERA currently gives no weight to the differences



of Inuit lifestyle and a diet that includes potentially contaminated fish and marine
mammals in large quantities, as well as game.

Of course, the fundamental concern to be addressed in this public health element of the
review is: what health risks does this site indicate for people, especially if they will live at
Nanisivik? We believe that the Board should not finalize reclamation standards for any
mine-impacted land without a reliable answer to this question. As indicated, our earliest
ability to provide a report that provides those answers is the last week of June 2003.

Next Steps

Based on the HHERA, Phase 2 ESA, and various reviews and concerns canvassed to
date, GN maintains that wider soil sampling to establish reliable background data is a
crucial requirement that should be performed by the Mine as soon as feasible.

Once the Board has fixed the schedule for our next month or two of dialogue, we
suggest that upcoming Technical meetings or teleconferences should include the
discussion in advance. of the sampling program that the Mine proposes to use to obtain
this needed background data.

GN Regulators have no further comments to add regarding the Emergency Response
Plan.

Thank you for the opportunity to provide these comments.

Sincerely,

Susan Hardy,
Legal Counsel
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June 02, 2003
To:  Nanisivik Distribution List Via Email
Subject: Licence NWBINANO0208 — Review of Human Health and Ecological Risk

Assessment (“HHERA”), Phase II Environmental Site Assessment (“Phase II
ESA”) and Emergency Response Plan (“ERP”) for Nanisivik Mine

Dear parties,

On May 29, 2003 the Nunavut Water Board (“NWB”) met in Yellowknife to, among other
things, review CanZinco Limited’s (“CanZinco”) HHERA, Phase II ESA and ERP.

During the meeting the NWB discussed the comments from interested parties and regulators, as
well as peer reviews, concerning the three reports. CanZinco’s May 19, 2003 response to those
comments was also examined by the board.

The NWB acknowledges the extensive effort undertaken by the various parties in preparing and
reviewing the three documents. The NWB notes that the review process to date has resulted in a
substantial harmonization of several of the positions taken by both CanZinco and the regulators.

The NWB also recognizes that the time for CanZinco to embark on its summer soil sampling
program is fast approaching. Therefore there is a need to see the review of these documents
resolved in an expeditious manner. With this in mind, the NWB reviewed the timeline suggested
by Indian and Northern Affairs (“INAC”) in Michael Roy’s letter to the NWB of May 12, 2003,
as well as the timeline suggested by the Government of Nunavut (“GN”) in Susan Hardy’s letter
to the NWB of May 21, 2003.

The NWB has proposed the following schedule to resolve this issue:

e June 9, 2003: Interested parties to submit fina/ comments to the NWB on CanZinco’s
May 19 response (CanZinco may request a teleconference to deal with these issues).

e June 16, 2003: CanZinco to submit its final response.

e June 20, 2003: The NWB and the other Regulators (GN, DFO and INAC) will meet to
consider final approval of the SQROs.

In Susan Hardy’s April 24, 2003 email to the NWB, it was indicated that Dr. Tenebein, a
medical toxicologist had been commissioned by the GN to deliver a summary and/or report on
the human health concerns of lead at the Nanisivik Mine around May 30, 2003. In Ms. Hardy’s
May 21, 2003 letter to the NWB, it was learned that Dr. Tenebein could not undertake this study
and that Drs. Rodgers and Zelt have replaced Dr. Tenebein in producing a similar report. It is



understood from Ms. Hardy’s letter that this report will be no earlier than the last full week of
June.

The NWB respectfully suggests to the GN to consider advancing the submission date of the
doctors’ report in order that its results may be considered in the June 20, 2003 regulators’
meeting. However, if the report is submitted after the 20™, the NWB will consider reopening the
review process should the concerns contained in Drs. Rodger’s and Zelt’s report be so grave, in
the NWB’s opinion, as to necessitate a revision of the SQROs for Nanisivik. However, this said,
the NWB believes that given the substantial peer review of the ESA, HHERA and ERP to date,
the generally positive consensus of the consultant-reviewers regarding the documents, and
considering that CanZinco has revised its conclusions, particularly its SQROs, in response to
peer review, it is believe that such a dramatic step is not likely.

Yours truly,

Patrick Duxbury, M.Sc.
Mine Reclamation Coordinator
Nunavut Water Board
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Nunavut Water Board
P.O.Box 119

Gjoa Haven, NU

XO0E 1J0

Attention: Ms. Dionne Filiatrault, P.Eng.,
Senior Technical Advisor

Dear Dionne: Nanisivik Mine - Phase II
Environmental Site Assessment (ESA) Report,
Emergency Response Plan (ERP) Report, and
Human Health and Ecological Risk Assessment
(HHERA) Report - Final Comments

On May 19, 2003 Canzinco submitted documents which contain replies to the queries and questions
raised during the technical meeting held in Igaluit on March 28, 2003, and submitted by various
respondents for the following three documents:

> Phase II Environmental Site Assessment (ESA) for the Nanisivik Mine, as prepared by
Gartner Lee Limited for Canzinco Ltd. and issued on January 30, 2003. The Phase Il CSA
report was submitted as per Section G, Item [3 of the Water License NWBINAN0208.

> Emergency Response Plan (ERP) prepared by Nanisivik Mine/Canzinco Ltd. and issued on
February 28, 2003. The ERP report was submitted as per Section E, Item 1 of the Water
License NWBINANO0208.

> Human Health and Ecological Risk Assessment (HHERA), as prepared by Jacques Whitford
Environment Limited For Canzinco Ltd., and issued on January 30, 2003. The HHERA
report was submitted as per Section G, Item 14 of the Water License NWBINAN0208.

The following recommendations summarize our reviews of Canzinco’s May 19, 2003 reply to Acres/
Dillon queries and questions submitted to the Nunavut Water Board (NWB) on March 21, 2003, as
well as reviews by other respondents, including EBA Engineering Consultants (EBA)/BC Research
Inc. on behalf of DIAND, Government of Nunavut (GN), Amec Earth and Environmental Limited
(Amec) on behalf of Nunavut Tunngavik Incorporated (NTI), Environmental Canada (EC) and
Canada - Fisheries and Oceans (DFO).

Engineering for a better world



Ms. D. Filiatrault - 2 June 5, 2003

1. Phase IT ESA Report

One of the main concerns raised during the technical meeting in Iqaluit and after the final comments
provided by Canzinco is the use of 1985 soil data as background levels. In their report dated May
16, 2003 Gartner Lee Limited (GLL) provided a response which related to the applicability of the
1985 soil data as “background”. It is understood that the 1985 soil data was one of the earliest
comprehensive baseline environmental data gathering studies in the area, which provide sufficient
information on background data. GLL indicated that the effects of mining activities during the nine-
year mine operation prior to the 1985 report were considered to be negligible with the exception of
the concentrated mining activities areas, townsite and loading dock area.

However, in view of the concerns brought up by the various parties, the fact that the mine has been
in operation more than 9 years prior to the 1985 study, and the potential impact of the background
data on the selection process to determine the SQRO values at Nanisivik, we recommend that
Canzinco shall revisit one more time the issue of the 1985 background soil data, for use in the
screening process of the HHERA report. A comprehensive analysis, including potential use of other
background data such as 1975 BC Research Inc. report or other must be explored and strong
rationale shall be developed to justify to use of the 1985 background data. Alternatively, the use of
surrogate background data, other data prior to 1985 (if available and the data were comprehensive
enough to use), or creation of new background data from a nearby sitting, etc. must be discussed in
greater detail. Pending to this detail analysis, justifications to use 1985 background data will need
to be accepted by the various parties, prior to the final approval of the ESA II document.

For the remaining issues and their final comments oy Canzinco, we recommend that they are
accepted and to be included in the final ESA document. Rather then modifying the entire document,
we recomnmend that only the Executive Summary and the Table of Contents be updated as necessary,
while any additional supporting information be attached at the end of the main report.

The conditions which are required for the final acceptance of the ESA 1l document are:

(a) The Executive Summary be revised to include statements that address the issues which were
raised from various parties during the reviews and the technical meeting in Iqaluit.
Specifically, it should include brief statements, rationale, and sufficient justifications about
the following:

- the use of 1985 background soil data

- marine environment sediments issues

- field methodology, sampling , 1ab. testing and QA/QC

- surface water quality objectives

- acid rock drainage (ARD) evaluations, including mine roads assessment

- landfill content issues raised in Phase I ESA report

- removal of all hydrocarbon contaminated soils

- concemns of other contaminants used in mining operations, including PCB, ammonia
(nitrogen compound), xanthate, etc.

- follow-up programs prior to the final remediation phase of the Closure and
Reclamation Plan, including the upcoming 2003 summer investigation program.

Acres International Limited



Ms. D. Filiatrault - 3 June 5, 2003

Statements shall be brief, but explicit enough to provide finality in the Executive Summary
for these major issues.

(b) All the queries from the various interested parties and the response by Canzinco Ltd.,
including a new section containing additional analysis on the use of 1985 background soil
data, shall be considered as official submissions and part of the ESA report. It is suggested
that they should all be compiled in one attachment.

& HHERA Report

This section has been prepared by Dillon, who has been working together with Acres in reviewing
the HHERA document submitted by Canzinco. The comments with respect to the HHERA issues
at Nanisivik are finalized as follows.

Based on the comuments prepared by Dillon, we recommend that NWB requests Canzinco to redo
the analysis, incorporating the various inputs and comments made by other parties. This final round
of analyses and revisions should include new input or justifications for the use of the 1985
background data. In summary, the HHERA report requires additional analysis before their
recommended SQRO values be approved and adopted for Nanisivik.

We also recommend that the revision should not include or wait for any additional test results from
any new proposed field program to be carried out this summer. Such additional data should only be
incorporated in the remediation program at Nanisivik, unless there is new data which may critically
change the SQRO values.

To bring the SQRO values and HHERA report to a final conclusion, it may be necessary (and more
practical) to have conference call among the parties who are involved in the preparation of the
documents and comments on the report. This may be the only solution to finalize the issues and
concerns among the parties in a timely manner.

Details information from Dillon is attached to this letter.

3. ERP Report

In general, the ERP report has been considered to be complete. We recommend that NWB accepts
the documents, with a following minor conditions:

> The document be updated whenever there is any change on the contact information (contact
personnel and number), and list of equipments, supplies, and other logistical information

which affect the execution of the emergency response.

> Ensure that the figures and appendices are included in the document. Appendix C needs to
be updated as required.

Acres International Limited



Ms. D. Filiatrault - 4 June 5, 2003

We hope that the above information is adequate for your purpose. Should you have any further
questions about this review report, please contact me.

Yours very truly

RAH:sep R. Halim , P. Eng

Attach Senior Geotechnical Engineer
R 1380000 1 380503 _Nanisivik2\ettersume_Acres_rosy Lowpd

Acres International Limited
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Acres International Limited
500 Portage Avenue, 6th Floor,
Winnipeg, Manitoba,

R3C 3Y8

FROM: Bryan Leece, Ulysses Klee , Dillon Consulting

DATE:  June 3™, 2003

FILE: 03-1598

SUBJECT: Peer Review Human Health and Ecological Risk Assessment

for the Nanisivik Mine

As per your request we have reviewed the response to our peer review comments on
the human health and ecological risk assessments for the Nanisivik Mine, prepared
by Jacques Whitford Environmental Ltd (JWEL). Ourreview of the JWEL responses
are provided in three sections. The first addresses the JWEL responses to the
ecological risk assessment (ERA). The second addresses the JWEL responses to the
human health risk assessment (HHRA). And the third addresses the additional
questions you raised in your e-mail of May 29, 2003.

1 Review of Responses to ERA Comments

1.1 Chemical Screening

The response provided was acceptable. It is suggested however that this
information be included in the report as it represents an important element of
the site remediation process and thus impacts on the scope of the risk
assessment.

1.2  Selection of Valued Ecosystern Components

Disagree. The “careful consideration” of biota that are likely to be found on
the site was based on the information provided in the report by Gartner Lee
and this information was not reflected accurately in the risk assessment. The
objective of the risk assessment is to assess the impacts of the contaminants
on the ecosystem. This is not based solely on exposure. The toxicity of the
metal to the animal must also be considered. It is agreed that animals with
a large home range will be expected to receive a lower exposure but this
needs to be quantified and compared to their respective exposure limit in
order to conclude that they are not of concermn. Likewise, migratory species

CAWINDOWS\Temporary internet Files\OLK1186\Nanisivik Secand Review.wpd
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Page 2

1.3

1.4

15

that use the area extensively will potentially receive unacceptable levels of
exposure while on-site. This too needs to be quantified in order to address
this issue in a transparent and complete manner. It is not acceptable or
necessary to rely on the authors “experience or judgement” with these
matters.

The question regarding the exclusion of marine wildlife was not addressed.
Applicability of OTR data to Nanisivik Mine Site.

If the authors of the risk assessment were aware that background data for the
mine site area was not available then why was this data not collected as part
of the assessment work? The importance of data characterizing the
background soil conditions, particularly when assessing contaminants that are
naturally occuring and naturally elevated, is very important. This oversight
represents a significant data gap and undermines the development of SQROs.
Background concentrations of metals in the soil are used in the calculation of
SQROs and these soil clean-up levels should not be lower than the natural
background. It is unfortunate that OTR values are the only ones available
but this does not make them valid for application at a mine site in Nunavut.
The authors comment does not satisfy the concern raised by the question.

Surface versus subsurface soil

The response does not address the question. Why was 10 to 15 cm used as
a designation for surface so1l? Surface soil, in terms of the ecological risk
assessment should be considered as that depth of soil that will provide
reasonable potential for exposure to terrestrial biota. Consideration should
be given to the depth of plant roots, and the presence of burrowing mammals
and soil invertebrates. It is agreed, that using the top 10 to 15 cm will
provide a conservative estimate of exposure but the statement “only soil
samples that accurately reflect concentrations in the upper 10 to 15 ¢cm from
ground surface are relevant to potential exposures” is false. The use of
“surface” and “subsurface” to describe soil above and below 30 cm is
inappropriate unless the nature of the soil supports this. No information or
discussion regarding this is provided in Section 3.2.1.

In addition, the actual value of the EPCs is irrelevent for the development of
SQROs. More important is the relationship between the contaminated areas
and the naturally occuring background, and the relationship between the
concentration of contaminants in the soil and the concentration of
contaminants in biota.

Copper in surface water

CAWINDOWS\Temporary Internet Files\OLK1 186\Nanisivik Second Review.wpd
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1.6

17

1.8

19

1.10

Copper was designated as a chemical of concern and thus the data gap is a
significant deficiency. The water was screened for the other contaminants
where data was available. The approach should be consistant. The surface
water could represent an important contaminant source depending on the
concentrations of copper present and thus should be quantified. If the authors
were aware of the data gaps, then the appropriate sampling should have been
initiated at the beginning of the project in order to address this. Surface water
sampling is a relatively simple and inexpensive process but represents an
important element of the site characterization with regards to ecological risk
assessment..

Arithmetic versus geometric means

It is agreed that the geometric mean is an alternate measure of the central
tendency when data is not normally distributed. It offers the advantage of
being relatively imune to outliers associated with highly skewed data sets.
But, it is not appropriate to take the geometric mean of log-normally
distributed data after it has been log transformed (as is stated in Section 3.6).
By performing the transform, the distribution will be normal and the
arithmetic mean 1s the more appropriate measure of the central tendency.
Section 3.6 should be corrected.

Omitted metals from screening process

The author did not sufficiently answer the question and conveniently omitted
the relevant section. Metals such as mercury, barium, beryllium, chromium,
selenium, tin and vanadium, that were omitted from the screening process,
are of great interest from an ecotoxicological perspective. Why were they
omitted from the screening process?

Position of Conceptual Model in the text

Response Accepted.

Stream sediment characterization

Do the soil SQROs take into consideration the potential for run-off into the
stream and subsequent downstream contamination of the marine
environment? This is a valid concern for the development of the SQROs and
needs to be considered. Additional text in the report is required.

Site characterization focussing on ecology

The response was completely inadequate. Section 2.1 provides several
sentences with reference to the physical environment and Section 4.0

CAWINDOWS\Temporary Internet Files\OLK] 186\Nanisivik Second Review.wpd
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1.11

discusses Community Consultation. Please provide thrrequested information
in the text of the report.

With regards to the selection of VECs, please refer to Comment 1.2, provided
above.

Unique characteristics of Arctic ecosystems

It is agreed that knowledge gaps can be compensated for by making
conservative assumptions, but knowledge of these gaps must be understood
and conveyed in the report in order to ensure that the steps taken in the nisk
assessment are truly conservative. No information was provided regarding
the unique nature of Arctic ecosystems and the wildlife that inhabit them. No
adjustments were made to the exposure limits to account for hibernation
strategies, or feast/famine strategies. As stated earlier, migratory species are
of concern and it has to be demonstrated that the site does not contribute an
unacceptable level of contaminant loading to these animals while they are on-
site.

Again, the response by the author to this issue was inadequate.
Terrestrial Invertebrates
Dissagree, the statement that soil invertebrates will be rare is unfounded.

“About 2,000 species of resident terrestrial arthropods (insects, spiders,
mites, and related forms) have been reported from the North American arctic,
and probably about the same number of additional species are yet to be
recognized or discovered. Over 550 species have been found in the high
arctic Queen Elizabeth Islands.”

From “The Biological Survey of Canada”

Terrestrial invertebrates represent an important element of all biologically
active soils, and the Arctic is certainly no exception. Although a primaryrole
will be as decomposers, they will likely represent a food source as well.
Birds (particularly the ptarmigan) and small mammals, including the fox, will
utilize this food source. The potential for these invertebrates to be significant
vectors for metal bioaccumulation needs to be included as a pathway.

Direct impacts of the contaminats on soil microbes and microbial processes
in the soil are also important and should be included as a VEC within the risk
assessment. This is supported by the following excerpt.

From the Nordic Arctic Research Program

CAWINDOWS\Temporary Internet Files\OLK1186\Nanisivik Second Review.wpd
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1.13

1.14

1.15

“The vast majority of studies of physiological adaptations in invertebrates
have concerned themselves with single stress types. The Arctic environment
is a sink for a large number of environmental contaminants and there is a
growing body of evidence suggesting that tolerance to climatic stress may be
decreased by pollution. The ecological implications of this synergism is that
pollution in arctic regions may play a much more dramatic role for local
extinction and the geographical distributions of species than in more benign
climates. Investigation of this type of synergism will be a central element in
Arctic risk assessment.”

Soil to plant bioaccumulation models

Soil pH is an important modifier of both the fate/behaviour and toxicity of
metals in soil. If the authors were aware of this data gap, why was it not
addressed.

The paper by Efroymson et al. (2001), provides 4 equations (two that
consider pH and two that do not). For zinc, the consideration of pH
significantly improves the correlation (> of 0.85 versus 0.32). Without pH,
an r? of 0.32 to 0.4 hardly provides strong predicitive power. The author
should refer to the graphs on page 2564 of the journal paper to get a better
understanding of the “predictive powers” associated with these models.

The author should also review a paper presented by Fordham et al (1999) that
provides an evaluation of bioaccumulation models. Their conclusion was
that in order to estimate the contribution of dietary pathways in risk
assessment, at least limited tissue data from the site should be collected. Was
this considered during the conception of the risk assessment and identified as
a data gap?

Exposure estimates

Although a relatively minor point, the first issue regarding the title of the
section was not addressed. The title should be modified accordingly.

The deficiency may be considered insignificant to the outcome but the
predicted values in Tables 7.8 to 7.11 need to be corrected to reflect
contributions from background exposure. The values for the Gyrfalcon are
incorrect. Again, the short sitedness of the authors in not ensuring that
adequate background data was available, is not a valid excuse.

Site remediation recommendations

The reviewer does not require information to be stated “simply”. It would be
appreciated, however, that information, both in the RA report and the
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comments, be stated accurately, clearly, concisely, and properly supported
with data and/or references.

The “hotspots” either represent a risk to ecological receptors at the
population/community level or they do not. Using a phrase such as “there
may be some benefit” is vague and meaningless within the context of the risk
assessment and the application of the SQROs. If the issues are associated
with aesthetics and public perception then this needs to be made clear in the
report text.

Chemical interactions

The comment provided is inadequate, irrelevant and significantly different
from the position provided in Section 7.9 of the risk assessment document.
The interaction of metals with regards to wildlife toxicity is not simply a
function of similarities in the mode of toxic action. It is unclear what is
meant by the physiological behaviour of a metal. And the fact that cadmium
and lead have no known biological function while copper and zinc are
essential elements is irrelevant in terms of the potential for interactions.

JWEL’s statement regarding chemical mixtures included that “there is
considerable uncertainty associated with the additive approach in that risk
may be greatly overestimated or underestimated.” This latter element is of
considerable importance and requires further discussion with respect to the
potential risks to wildlife and the impact on the SQROs. Is information
available to support this statement (provide reference) and how does it apply
to the current group of COCs under the conditions present at the mine site?

Review of Responses to HHRA Comments
HHRA Comment 2.1: Identification of COCs.

The original comment indicated that not all potential COCs had been
considered i the HHRA. The JWEL response indicates that the HHRA
focused on metals because CanZinco has indicated that soil contamination
with other COCs will be remediated. Therefore, JWEL indicates that it is not
necessary to include these compounds in the HHRA. The only way that this
can be considered valid is if remediation is intended to mean that all other
COCs will be completely removed from the site. The current responses from
JWEL indicate that the intent is to bury these contaminated soil in the
permafrost where they will become encapsulated, thereby eliminating
exposures. While this would appear to be an adequate means of limiting or
eliminating exposures, there will likely be some requirement for monitoring
to ensure that the assumptions made regarding disposal are indeed correct.
Provided that measures are put in place to ensure that the intended
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remediation option is effective, the elimination of these COCs from the
human health risk assessment is adequate. However, the explanations
provided in the Response Comments should be included in the final report.

HHRA Comment 2.2: Use of Bioavailability Factors.

The original comment related to the inappropriate use of bioavailability
factors to adjust exposure estimates without the corresponding adjustment of
the toxicity reference values (TRVs). The response provided by JWEL
mdicates that bioavailability factor (AF) for soil has been set to be the same
value that was used for game. This seems to indicate that the revised report
has applied a bioavailability factor of 100% to all components. If this is
indeed what was done, then the issue has been appropriately addressed.
However, the current response provided by JWEL is confused and difficult
to follow. If a factor of 100% has been used, this should be clearly stated.

HHRA Comment 2.3: Soil Ingestion Factors for Toddlers.

The JWEL response to this comment appears to have addressed the original
concern. However, the data have not been reviewed in detail to determine if
appropriate exposure averaging factors have been applied in the adjusted
calculations.

HHRA Comment 2.4: Apportionment of Soil Ingestion Rates.

The initial comment was directed at the fact that exposures to metals in
indoor dust were being treated as background exposures. By definition,
background exposures are not related to site sources. This clearly is not the
case for metals in Nanisivik, where the levels of metals in indoor dust will be
driven by the levels of metals in outdoor soil and dust. Thus, both indoor and
outdoor dust exposures must be considered in the development of the SSTLs
for metals in soil.

The JWEL authors are correct in indicating that apportionment of intake
between outdoor and indoor soil/dust in a common practice in risk
assessment. However, inclusion of these types of considerations in a risk
assessment requires substantial scientific justification to support the
apportionment selections. None of this justification was provided in the
original report and has not been provided in the current response document.
In the absence of this justification, it is possible to say that the approach used
in the report is valid, but it is not possible to state that the assumptions used
as values in the approach are sound. Until such justification is provided, it is
not possible to fully evaluate the SQROs developed in the HHERA.
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HHRA Comment 2.5: Receptor Parameters.

Drinking Water Consumption Rates:

The drinking water consumption rates used by JWEL are inadequate.
JWEL indicates that a drinking water ingestion rate of 0.2 I/day was used
as indicated by Health Canada. The rationale for using this lower value
rather than the standard 0.8 L/day is based on the fact that the upper limit
includes the consumption of drinking water as part of food and
reconstituted drinks. This suggests that the use of the upper limit would
result in some level of double counting of exposure. However, the are a
couple of problems with this.

Firstly; for the toddler, the Health Canada estimates of the intake of
foods/drinks that may contain tap water account for approximately 173
grams/day (0.173 L/day) which is short of the 0.8 L/day cited by Health
Canada as a recommended daily intake. Therefore, using 0.2L/day and
assuming that the remainder is accounted for by the use of tap water in
food preparation results in an daily intake of approximately 0.4L/day
which is only 50% of the recommmended value,

Secondly; The current report classifies food intakes as a non-site or
background source. Using this approach effectively limits the estimated
intakes to a total tap water exposure of 0.2 L/day. It is reasonable to
assume that local drinking water will be used for cooking and preparing
other drinks in the homes in this community. Therefore, excluding these
intakes from tap water under estimates the exposure to metals in drinking
water. If as the authors suggest, that drinking water accounts for less than
5% in the current assessment (based on an estimated daily intake of 0.2
L/day) this would rise to somewhat less than 20% if proper drinking
water ingestion rates had been used.

Receptor Body Weights:

The response provided by JWEL is adequate. However, the fact that the
values selected for use in the assessment are less conservative than those
typically used in a standard risk assessment should be acknowledged and
the effect that this lack of conservatism will have on the overall
conclusions should be properly addressed.

Receptor Inhalation Rates:

The response provided by JWEL is adequate. However, if these values
are to be used, it will be necessary to adjust the inhalation toxicity values
to account for the differences in inhalation rates between the assumptions
used in the development of the values and the inhalation rates used in the
report.

HHRA Comment 2.6: Review of Calculations
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Bioavailability Factor for Lead in Drinking Water
If, as the authors suggest, a bioavailability factor is not used, then
reference to its use should be removed from the text of the report.

Background Soil/Dust apportionment.
The original comments were intended to indicate that justification is
required to support the values used. Although JWEL indicates that this
issues has been addressed in previous comments, as noted above, the
scientific justification necessary to support the assumptions made in this
report have not been adequately provided.

Calculation of SSTLs for lead and zinc.
The JWEL response is adequate.

3 Responses to Additional Questions

In addition to addressing the TWEL responses to our original comments, we are also
providing comments on the questions outlined in your e-mail of May 29, 2003. Each
question is addressed below.

Our comments are intended to address the following questions, as outlined in your
e-mail of May 29, 2003;

3.1 Did Canzinco properly and satisfactorily address your questions and
comments?

The responses provided by CanZinco/JWEL adequately address some of the
issues raised in the original review. However, as noted above, a number of
outstanding issues remain to be resolved. Some of these will have an effect
on the SQROs calculated for the community.

3.2  Looking at replies to queries brought forward by other peer reviewers, are
there other concerns that you feel need to be addressed?

The JWEL response report provides abbreviated versions of the comments
provided by reviewers. This makes it difficult to determine if all comments
are adequately addressed. However, based on the present information, it
would seem that the reviews have identified all of the major concerns that
could have an effect on the conclusions of the report.

3.3 Do you have confidence that the revised SQRO values can be accepted and
used to implement the remediation program at Nanisivik?
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3.4

3.5

3.6

Based on the comments on the human health component of the HHERA
related to issues such as drinking water intake estimates, an additional round
of revision and review will likely be necessary before the report can be
considered to be acceptable.

Do you think public health concerns brought forward by Government of
Nunavut may affect the remediation objectives set by the revised SQROs for
the town site?

The issues related to the selection of background concentrations may have an
effect on the final SQROs developed for the community. If the background
levels used in this report are high and not reflective of actual background,
then the SQROs developed for the site will be higher than they would be if
lower background concentrations were used.

With regard to the issues related to the carcinogenic potential of lead and the
effects of metal exposures on pregnant women, the issues raised by GN
should not have an effect on the SQROs developed for the community. It
should be noted that the development of toxicity values by regulatory
agencies incorporated considerations for sensitive members of the population
such as pregnant women. The final toxicity value is based on the biological
end-point that occurs at the lowest dose and therefore provides adequate
protection against biological effects that only occur at higher dose levels.
Thus, the investigation of metals exposures on pregnant women is unlikely
to alter the conclusion of the risk assessment.

Do you believe that the revised SQRO values are reasonable: and given their
background, available data and existing CCME and other guidelines, should
these values be accepted for the site remediation?

Before the SQROs can be considered reasonable, we need to be confident that
the concentrations of metals in the soil that are being used to represent
background are truly representative and appropriate for such use. In addition,
the review has identified a couple of areas where additional clarification is
required to ensure that exposures and risks have not been under estimated.
Until these issues are resolved, it is not possible to conclude that the SQROs
are reasonable.

Are there any concerns about the complaints of using the 1985 baseline

study? If it is not acceptable, what baseline, or older reading were available
to compare?

As noted in previous comments, there are some legitimate concerns related
to the use of the 1985 baseline study as an indicator of background. The
JWEL report does not provide sufficient justification to support the use of the
1985 data. Additional clarification is required.
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Do you agree with the Canzinco position that the work has been conducted
In a conservative manner?

The work has been carried out using standard and customary risk assessment
procedures. In general, these provide conservative estimates of risk.
However, because the report is intended to be a site-specific assessment, a
number of site-specific assumptions have been used. While this is appropriate
and in keeping with the conservative nature of a risk assessment, a number
of assumptions have been used which are not as conservative as would
typically be considered in a risk assessment of this nature. For example, the
drinking water ingestion rate is lower than standard and the apportionment
of dust intakes between indoor and outdoor events is also less conservative
than standard. While these may be satisfactory, they require more scientific
justification before they can be considered to be conservative in nature.

This completes our review of the human health and ecological risk assessments for
the Nansivik Should you have any additional questions, please contact Bryan Leece
or Ulysses Klee at (519) 650-9833.

Sincerely

Bryan Leece, Ph.D.

Senior Toxicologist/Risk Assessment Specialist
Dillon Consulting Ltd.
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DEPARTMENT OF JUSTICE
MINISTERE DE LA JUSTICE

Nunavut

June 9, 2003

Mr. Philippe Di Pizzo

Executive Director

P.O. Box 119

Gjoa Haven, NU

X0B 1J0 BY FAX 1 867 360 6369

Dear Mr. Di Pizzo:

Re: Licence NWB1NANO0208 — HHERA and Phase 2 ESA - GN Comments

This is the third letter in which the Government of Nunavut responds to the HHERA and
Phase 2 ESA, submitted by Canzinco/ Breakwater Resources Ltd. pursuant to License
NWB1NANO0208, and updated with additional comments on May 19", 2003.

The various GN regulators have reviewed CanZinco's comments of May 19", 2003;
however, the GN as a whole cannot venture any cohesive statement in response,
without input from the Public Health experts. For example, GN Regulators are not able
to reassess or revoke previous recommendations to the Board with regard to the need
for wider soil sampling to establish reliable background data, or to make final comments
about the other concerns raised by ourselves or EBA Engineering, until expert public
health advice is also available to be weighed together with the other perspectives before
the Board.

As proposed in the Board’s Timeline on June 2" 2003, Drs. Rogers and Zelt, retained to
provide review from a human health perspective, will be endeavoring to submit their
comments prior to the June 20" teleconference of regulators.

Sincerely,

Susan Hardy,
Legal Counsel

F.O. Box 1000 Station 540, Igaluit, NU X0A OHO
& (867)975-6319 & (867)975-6343 U7 shardy@gov.nu.ca



