Giant Mine Remediation Project

Giant Mine Working Group

13 September, 2016 Meeting Summary

FINAL

YELLOWKN#855528 - v4

Giant Mine Remediation Project

TABLE OF CONTENTS
1.

INTRODUCTION ............................................................................................................................................. 1

2.

HEALTH EFFECTS MONITORING PROGRAM PRESENTATION........................................................................... 2

3.

OUTFALL PRESENTATION ............................................................................................................................... 6

4.

SITE UPDATE .................................................................................................................................................. 9

5.

ADMINISTRATIVE MATTERS ........................................................................................................................... 9

6.

UPCOMING MEETINGS ................................................................................................................................ 10

7.

ACTION ITEMS ............................................................................................................................................. 11

8.

UPCOMING AGENDA ITEMS......................................................................................................................... 11

APPENDIX A- MEETING AGENDA.......................................................................................................................... 12
APPENDIX B- HEALTH EFFECTS MONITORING PROGRAM PRESENTATION ........................................................... 24
APPENDIX C – OPTIONS EVALUATION WORKSHOP PRESENTATION ......................... Error! Bookmark not defined.4

YELLOWKN#855528 - v4

1.

INTRODUCTION

The Giant Mine Remediation Project (GMRP) Team organized a meeting of the Giant Mine Working
Group (GMWG, or simply WG). The meeting was held on the 2nd floor of the Greenstone Building in
Yellowknife, NT, and was scheduled from 9:00 am to 4:00 pm MT on September 15, 2016. It commenced
at 9:10 am and adjourned at 3:45 pm.

Giant Mine Remediation Project Team
Indigenous and Northern Affairs Canada (INAC)

Public Works and Government Services Canada
(PWGSC)
Government of Northwest Territories (GNWT) –
Department of Environment and Natural
Resources (ENR)
GMRP Interested Party
Environment Canada (EC)
Department of Fisheries and Oceans (DFO)
City of Yellowknife (City)
Alternatives North (AN)
Yellowknives Dene First Nation (YKDFN)
North Slave Metis Alliance (NSMA)
Health Canada (HC)
Other
Bill Slater Environmental Consulting
Giant Mine Oversight Body
AECOM
University of Ottawa
Department of Health – GNWT

Team Member
Natalie Plato
Jane Amphlett
Sharon Low
Geneva Irwin
Karen McLean
Marcie Portelance
Katherine Harris
Linda Pickett
Jennifer Singbeil
Erika Nyyssonen
Representative
Jody Small (on telephone)
Tara Bortoluzzi (on telephone – morning)
Mark D’Agiar
Milan Nguyen (afternoon)
Tee Lim
William Lines
Shin Shiga
Asish Mohapatra
Luigi Lorusso (on telephone)
Representative
Bill Slater
Ben Nind
Dr. Stephan Gabos
Rudy Schmidtke (afternoon)
Robert Boon (afternoon)
Dr. Laurie Chan (morning)
Janet Cheung (morning)
Claudia Tanamal (morning)
Dr. Kami Kandola (until 10:00 am)
Linna O’Harra (morning)

*Notes were taken by Geneva Irwin - GMRP.
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OBJECTIVES
The intent of this meeting:
• Review previous minutes and action items
• Provide updates on activity on site
• Discuss Health Effects Monitoring Program
• Offer input on Outfall Locations

MEETING MATERIALS (PROVIDED IN APPENDICES)
•
•
•

2.

Appendix A: Meeting Agenda
Appendix B: Health Effects Monitoring Program Presentation
Appendix C: Outfall Presentation

HEALTH EFFECTS MONITORING PROGRAM PRESENTATION

Dr. Laurie Chan and students Janet Cheung and Claudia Tanamal were introduced to the WG and
proceeded to discuss their proposal for the Giant Mine Health Study.
Dr. Chan informed the working group of some past and current projects he had been a part of such as:
•

•

•

McGill University – Centre for Indigenous People’s Nutrition and Environment (CINE) – in which
he had done work with traditional food safety for the Dene Nation in the region over 20 years
ago.
First Nations Food, Nutrition & Environment Study across Canada to be completed in 2018 –
what people are eating, level of contaminants in food, water, etc. – This is a national study on
benefits and risks of a traditional diet and is Laurie’s largest ongoing project at the moment.
Laurie has been involved as a member of Independent Peer Review Panel for INAC – including
Giant Mine Remediation Project – primarily focused on risk assessment since 2002.

Dr. Chan moved on to discuss the objectives of the proposed Health Effects Monitoring program –
asking for input from the WG.
•
•
•
•
•
•
•

Establish Advisory Committee – Dr. Chan suggested he would like to meet once or twice per
month for updates, to discuss issues and make plans for the future as a collective decision team.
Review historical studies
Develop monitoring program - hiring people to do the work
Assemble a research team
Coordinate with the communication team - this would include the support of communications
professionals to assist in completing the work.
Evaluation plan – Evaluating how people respond and effectiveness of the communication
program.
Collect baseline data – To discuss risk factors.
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•
•

•
•

Establish benchmarks – This would determine how often the group needs to come together
and complete additional monitoring to detect changes
Develop a communications plan – This would include working with communications
professionals to develop plain language and other media in order to inform public and various
key stages of the program.
Communicate progress to public – Radio, reporters, social media, etc.
Luigi asked Whether Health Effect monitoring program will be designed to attribute findings to
the Remediation project. Dr. Chan went on to discuss biomonitoring, in which he explained
"...the ability to link contaminant concentrations measured in air, water, food, etc. can be difficult–
another way to find this data is to measure the contaminants within the body”. This study will
potentially involve sampling saliva, hair, urine, and toenails. He noted that some samples are
more invasive to collect than others. Once the contaminants are measured, the experimental
results can be used to determine what the levels are – this is not 100% it is a model. Usually it is
easier to compare populations (ex. Greater amount of arsenic in urine and how it relates to high
blood pressure in a large population).

Arsenic is excreted very quickly – generally within a week. This means the samples would have to be
done within a couple of days of exposure, making researchers unable to go back and measure levels
from a person exposed many years ago using this method. In toenails, 2 mm (2 or 3 months of growth)
would show a snapshot of exposure during that time. Dr Chan also indicated there are more studies
conducted on Arsenic in toenails to compare to, which is why urine and toenails are the main
biomarkers proposed for this study (rather than hair).
Dr. Chan presented a 1977 report by the Canadian Public Health Association – Task Force on Arsenic
which summarized 3 different studies done before 1977 (Appendix B), some of which showed elevated
levels of arsenic, particularly among mill works occupationally exposed. The study then discussed the
recommendations and Dr. Chan noted that there have been no recommendations or studies since.
Dr. Chan recommends the Giant monitoring program include arsenic speciation as everyone is
exposed to arsenic at some point and total arsenic numbers are not specific enough to determine
whether or not the arsenic was toxic. Organic arsenic is not toxic and comprises the majority of total
arsenic numbers included in the Stats Canada nationwide study (Canadian Health Measures Survey).
Comparisons can also be made to Non-Cancer guidelines – for example, Agency for Toxic Substances and
Disease Registry results can be compared to Canadian Average as well as the results of a US study.
The various options of data were discussed. Dr. Chan stated that we would look to the Health
Effects Monitoring Program Advisory Committee (HEMPAC) to discuss whether or not genetic
considerations should be included in the study and if it is done, how. Erika asked if testing would need to
be done on all participants, or if a smaller proportion could be used. Dr. Chan responded that the
samples would have to be collected from everyone and that it could be decided later which ones to test.
The group moved on to discuss sampling. Dr. Chan stated that they would be doing random
sampling from Yellowknife and that he would need input on the type of sampling that should be done in
3|P a g e

NCR#8742912 - v1

NDilo, Dettah (which will include both random sampling and volunteer sampling). For Yellowknife, a
short questionnaire would be administered, saliva, urine, toenail samples would be collected and
medical questionnaire and exam. There is a question of whether or not Mercury should be included in
the sampling – in which case, hair would need to be collected as well.
A nurse practitioner could be hired to take blood pressure or, researchers could work with
health providers to have access to medical records with the volunteers’ permission – this could be more
effective
Shin pointed out that he would like the North Slave Metis Alliance (approximately 300 people)
to be sampled separately from the other populations – to which the group agreed.
Ben asked if children and Giant workers would be focused on separately. To which Dr. Chan
responded that children would be included in random sampling if the group decided to target a certain
population (ex. someone in a certain area) they would be considered an additional population (i.e.,
targeted sub-population sampling). As the budget is limited, these additional populations would have to
be chosen carefully, so likely they will be placed in the general population category. Natalie pointed out
that Giant workers are already being sampled on site through a worker medical monitoring program.
The group broke for coffee from 10:25 – 10:45
Discussion on sampling continued. Dr. Chan noted that there is no minimum response rate,
although, researchers will strive for 60%-80% of the surveyed population and if they are not successful,
will have to provide a rationalization.
Dr. Chan has hired staff from Stats Canada to help develop a representative sampling process
for the population. He went on to explain the specifics of the sampling, in which, based on
demographics/list of households/ populations from the City of Yellowknife, about 700-1000 samples
would be minimum and 1200-1700 would be ideal. Multiple household units will be counted as one
household, and, although this is not ideal as results may be slightly skewed, there is no way around it.
Potential groups that could be underrepresented include lower income or the homeless. Each house
used for sampling will be asked for each member of the household and their birth dates, the person with
the closest birthday to that date will be used in order to make the samples as random as possible.
Dr. Chan developed a table for YK population, the same table will be used for each population.
If a sample size is not large enough, the sample sizes may need to be lumped together. Asish clarified
that within the context of Human Health Risk Assessment project, there are different age receptor
groups to differentiate between infants and toddlers. He further inquired why there was no inclusion of
ages 0-4 years to which Chan responded that this could be added but generally parents are less likely to
participate with younger children.
William asked whether elders over the age of 79 would be included, as they were not
mentioned in the table. Chan responded that they can be included in the voluntary sampling, although
they would likely not be used in comparison studies because it is not a random sample and there would
4|P a g e

NCR#8742912 - v1

be a lack of data. Other potential candidates for a voluntary program include targeting children from
the school where the YKDFN are concerned about elevated arsenic levels in the soil.
Bill asked whether each group would be mutually exclusive, or if there would be overlap. Would
YKDFN members who live within Yellowknife be included in the general Yellowknife population? Dr.
Chan stated that If we know where the members live, we sample accordingly and leave them out of the
sample, although, with some confusion it was decided that this may be need to be worked out at a later
date to ensure some people are not included twice. Chan believes that the most important thing is that
all 4 groups feel well-represented.
Dr. Chan also confirmed that the identity of each participant will be confidential, although the
participants will receive their individual results in a letter. A report will also be issued that summarizes
and compares the overall results but does not identify individual results.
Asish asked why cadmium was being considered and clarified that both arsenic and cadmium
are nephrotoxic, to which Chan responded; cadmium is automatically measured when testing for arsenic
with no additional cost but can also correlate with smoking. It was noted that there are known health
impacts from some metals such as arsenic, cadmium, selenium and mercury, however health impacts
for other metals such as antimony are unknown so there may be limited value in including them. The
metals being studied has not been finalized – the decision will not be made now, this is something that
the advisory committee will provide input on. He also noted that arsenic causes cancer and lung
diseases – both of which are highly affected by smoking. Tests to identify biomarkers for health effects
(micronuclei in saliva for cancer, proteins in urine for lung diseases etc.) will be complicated because of
the smoking aspect and the group will need to think about who they would like to sample (ex. Children)
or whether or not another option should be considered.
For the Advisory committee, Dr. Chan requested a large range of expertise – traditional,
technical, local community awareness and medical, etc. The stakeholders will chose 5-10 people as a
group for HEMPAC and the role of the committee is providing input into the development of the
sampling plan, communication strategy and advice for Dr. Chan’s implementation of both. .
Erika asked for examples from previous committees, Dr. Chan responded that some
stakeholders appoint a consultant, others may appoint a Chief or Council member, a Department
director. Dr. Chan also pointed out that there are multiple representatives from an organization could
attend different meetings depending on the topic being discussed. It is a good idea to have someone
who is more engaged in the project on an ongoing basis in order to avoid briefing different people all
the time.
William asked whether Alternatives North was included in the committee. Jane responded that
they are not currently but that GMRP would leave it open to stakeholders to include whoever they feel
is effective in the Advisory Committee. Tee noted that AN is happy with the current proposed group.
However, if it is deemed there is a missing local medical practitioner, AN can nominate someone to be
included. Potential candidates identified by Tee include Dr. Ian Gilchrist and Dr. Maria Pelova.
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Erika noted that HEMPAC would provide key input for the study and asked Dr. Chan to talk
about how the WG would be updated. Dr. Chan stated he would give an annual update to the WG group
on the project and HEMPAC would discuss this issue in the communication plan once the committee is
created. He confirmed there be more frequent communication back and forth between WG and
HEMPAC, if desired.
To complete the presentation, Dr. Chan went on to discuss the proposed timeline for the
project in detail, which is available on the last slide of appendix B.
The group broke for lunch from 12:02 pm and reconvened at 1:08 pm.

3.

OUTFALL PRESENTATION

A brief introduction and overview of the existing and current Effluent Treatment Plants (ETP) was
provided by INAC. In addition the Major Milestones for the Overall ETP project and the Near Shore
Outfall project was presented. Based on the current schedule it is planned that a location for the Near
Shore Outfall will be chosen by end of FY 16/17. See Appendix C for the Outfall Presentation.
AECOM was introduced by INAC and continued on with the technical portion of the presentation. Robert
Boon is the Technical Lead Engineer on the Project and Rudy Schmidtke is the project Principle.
Robert went on to discuss Shoreline and Aquatic Assessments in order to determine outfall
location and the purposes of the meeting. Measures 14 through 17 of the Environmental Assessment
Measures were discussed in detail (Appendix C).
There are Four Environmental Assessments (EA) Measures relating to the new Outfall and Water
Discharge. These were discussed in detail (slides 13-16) and it was clarified by AECOM that in measure
14 when it states, “using a Near Shore Outfall immediately offshore”, immediately means the Outfall
should not enter the lake any further than necessary, the exact distance has not yet been set or
determined and part the 1st consultation session was to obtain feedback regarding this distance.
It was confirmed by AECOM that the yearly flows identified on slide 18, base parameters, were based on
peak flows. It was also confirmed by AECOM that flows are expected to be lower in the long term due to
the fact that arsenic chambers will be frozen and the Northwest Tailings Ponds will be capped and
therefore there will be less infiltration of surface water into the underground.
Robert went on to discuss design objectives, Natalie asked what constitutes "immediately" in
measure 14. Robert responded that they do not want to enter the lake any further than necessary; the
exact distance is not identified.
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The group went on to an open discussion regarding where the outfall should be placed, where the
treatment plant may potentially go, as well as whether they should cut the shoreline away to make a
small bay or fill it in a visible way. AECOM mentioned that it would likely want to go under the ice into
deeper water to avoid icing and noted that the flows will be the same amount throughout the year.
It is noted, once a location is chosen, more information about fish, fish habitat and fish use will
need to be applied to that location. Jane pointed out that if the location is anywhere north of the
Foreshore tailings area it would be difficult to be placed under the water given the shallow water depths
in that area (~1 m depth).
AECOM stated there would be challenges involved in locating the outfall at the Baker Creek outlet
as the Ice Buildup would be large.
Katherine asked what defines the end of pipe - 200 m from physical end of pipe or 200 m from the
outside of the possible propose berm. That has potential implications on meeting the requirements of the
measure re: water quality in the bay. Rudy and Bob said they did not know and that this is something that
will need clarification.
Katherine also asked if the new treatment process will alleviate the impacts of Total Dissolved
Solids- Rudy and Bob indicated that should be confirmed during design of the new treatment plant. The
reason she asked is that if the effluent remains at the current TDS concentration of ~2,500 mg/L then it
will continue to result in a sinking plume (which is consistent with current condition out of Baker Creek
into YK Bay), which could result in the effluent sinking into deeper holes and accumulating if the currents
are insufficient to mix it. This could potentially affect the water and sediments and ultimately the biota in
the area around the outfall, which then may affect meeting parts of measure 15, which then has potential
regulatory implications.

Once the presentation was completed Site Maps showing Yellowknife Bay were placed on the wall and a
group discussion ensued with regards to potential locations and designs for the outfall. The area of the
shoreline considered was essentially between the Sailing Club to where the Yellowknife river enters the
bay. The following is a list of details, considerations and questions that were discussed by the group:
•

•

•

The new Effluent Treatment Plant (ETP) will likely be built in the area where C-dry is currently
located. Reasoning is that this is where most of the new infrastructure will be built during
remediation and the idea is to reduce the Giant Footprint as much as possible into a core
industrial area.
Once the Outfall location is chosen a Baseline Aquatic Study will be completed in FY 17/18 at
that specific location in order to gather more information about the sediments, fish, fish
habitat and biota.
The Outfall will be constructed at the same time as the Effluent Treatment Plant which will be
during remediation and after the new water licence is obtained. Somewhere around 2022.
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•

•
•
•

•

•
•
•

•

It was asked by a member of the group that if we were to flood the mine, would we need to
manage the water levels, meaning would we need to even deal with treating mine water and
discharging to the bay. Given that there is no current in the bay and that the water being
discharged from the plant at approximately 6 degrees Celsius and needs to be warm to avoid
pumping issues in the winter, the water will need to be cooled prior to entering the lake to
avoid issues with the ice. It was suggested by AECOM that the water be cooled for a day to
avoid impact to the outside berm; however the amount of cooling time required would depend
on the outside temperature. There are two potential methods of cooling; active or passive.
Passive would essentially require a pond where the water would sit prior to discharging to the
lake. The Active would require more mechanical equipment which would mean a larger carbon
footprint, smaller physical footprint but requires energy and will result in more operation and
maintenance issues. It was generally agreed by the group that passive cooling would be the
best method however, it would be good to include an option with each of the methods being
considered.
Discharge piping cannot go over tailings; it would need to be directed around the tailings.
A discharge in this location would require dredging of the sediments which is not ideal.
It was questioned by various members of the group weather we should consider continuing to
discharge into Baker Creek. AECOM responded that this is not a good idea due to the fact that
Baker Creek in the winter can often get to low levels. Given that the new ETP will be
discharging all year, including the winter months, there will be issues with ice buildup which
will cause flooding and overflow in the spring.
When constructing the Outfall it was recommended by AECOM that we should take advantage
of any natural rock enclaves such that we can reduce our footprint during construction of the
Outfall. It was agreed by the group that this would definitely be a plus and a consideration
when choosing an Outfall location.
It was agreed generally that ideally the Outfall would be located under the bottom surface of
the ice to avoid icing effects.
Identified by AECOM that ideally the Outfall should be located in at least 3m of water to avoid
any dredging and disturbance of sediments and discharge below the bottom of the ice
It was agreed by the group that the Outfall would need to be well marked in order to avoid skidoos, skiers, etc. from entering the outfall area. There was some discussion around putting up a
fence, signs or some other type of markers so people are warned of the area. A fence is highly
suggested given the fact that even if there are signs it is likely that people will still enter the
area if it is left open.
The area to the south of the Foreshore tailings along the rocks seems to be one of the more
ideal areas given the depth of the water and its location relative to where the new ETP will be
However, there are some concerns with this area; the pillow lava that is located here which will
be a concern of many geologists and the interest by the City of YK to eventually develop this
land for future housing. Even though there are concerns it was agreed by the group that we
should consider at least one option in this area and take advantage of the natural enclaves of
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•

•

the rock if possible. Another potential location suggested would be to keep the outfall close to
the foreshore tailings on the south side, in the deeper zone, such that if there were to be a
housing development in the future the outfall piping would have less of an impact.
The other side of the sailing club, away from site was also discussed as a potential option that
should be looked at further by the project team. The potential issues with this area arise from
the fact that there is not much site specific data know here at the current time.
It was recommended by the YKDFN representative that we also look at the area where Baker
Creek enters the Bay. The general preference of the YKDFN would be to keep it closer to Baker
Creek.

AECOM opened up the opportunity for any WG members to contact them with more ideas by the 1st
week of October (Deadline October 7th). Input will be used to develop evaluation criteria which will be
used to select the preferred location.
ACTION: Milan to confirm the limits of the City Lease along Shoreline on the Giant Site and provide
information to INAC
ACTION: WG to contact Natalie with any additional thoughts on Outfall location by October 7, 2016.

4.

SITE UPDATE

Natalie provided an update of the site activities, which are listed below:
•
•
•
•
•
•
•

•

Applying Soil Sement cover for all disturbed areas
Demolition of Curling Club, Assay lab and A-shaft is taking place
Geotechnical drilling is complete
Shut down the effluent treatment plant, decommissioning all water lines
Independent peer review panel is doing underground and surface tours
Applied Soil Sement to Northwest pond
Shin asked if there will be a meeting note from the peer review panel. Jane responded that if
there is a technical issue, they will provide their input in the form of a letter of
recommendations. It will be shared with the WG once received
Environment Canada inspection in August, GMRP may be receiving a warning on the testing of
the environmental response plan. It is fairly minor and is still being investigated

ACTION: Jane to share the meeting notes from the peer review panel once received.

5.

ADMINISTRATIVE MATTERS

Natalie Plato (INAC) welcomed the Working Group (WG) to the meeting. Natalie tabled the agenda for
the meeting and the Approval of Minutes/Action Items/Site update was moved to the end of the
agenda.
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DISCUSSION OF MINUTES OF AUGUST 11, 2016 MEETING
Natalie Plato (INAC) proposed the minutes be Emailed out for approval after the meeting, as some
comments were received on September 12. The WG agreed and will send approval via Email.

ACTION ITEMS FROM AUGUST 11, 2016 MEETING
Natalie ran through the status of action items declared at the previous meeting.
1. Check with Northland Utilities Regarding Easement with respect to Niven Air Station.
Status: Complete
2. WG to send comments and suggestions for Health Effects Monitoring Program Advisory
Committee (HEMPAC) representatives.
Status: Complete. Jane has heard back and stakeholders have identified attendees for the initial
meeting September 14, 2016.
3. GMRP send list of all studies/reports on and off site compiled as a result of the Gap Analysis to
WG.
Status: Bring Forward. Still waiting on the list and will be cleaning it up as it is a revolving
document.
4. Project Team inform Working Group if and how GMOB will be participating in HEMPAC.
Status: Bring Forward – Hoping to hear from GMOB by the end of September.
5. Project Team provide engagement timeline (including HHRA sessions) to the Working Group.
Status: Complete.
Willam asked if EnviroTac will be laid by Spring 2017. Natalie assured him that either EnviroTac or Soil
Sement will be applied before the snow flies. This can be confirmed at the next WG meeting.
ACTION: Confirm EnviroTac/Soil Sement application

The meeting was adjourned at 3:45 pm

6.

UPCOMING MEETINGS

The next meeting of the Working Group is planned for Friday, October 7, 2016. The GMAC meeting will
remain the same. Deadline for comments on Outfall Location is before October 7, 2016.
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7.

ACTION ITEMS
Action Item
1.

WG members to contact Natalie with any additional thoughts on Outfall location by
October 7, 2016.
Milan to confirm the limits of the City Lease along Shoreline on the Giant Site and provide
information to INAC

2.

3.

Jane to request to share the meeting notes from the Independent peer review panel
meeting held Sept 12-14 once received.
Confirm EnviroTac/Soil Sement application at next WG meeting.

4.

8.

UPCOMING AGENDA ITEMS

Date
October

Topic

November

• HHRA Dietary Survey Consultation
• HHRA COPC Selection and Updated Problem Formulation
•

December

• HHRA Approach to Future Concentrations Consultation

Early 2017

• Second engagement session regarding proposed potential
outfall location.
• Scoping of Quantitative Risk Assessment (Measure 5)
• SDE follow-up
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APPENDIX A- MEETING AGENDA

Description

Giant Mine Remediation Project Working Group Meeting
Greenstone Building 2nd Floor

Place
Date

Tuesday September 13 @ 9 – 2:15 pm

Organizer

Erika Nyyssonen

Telephone No.

1-866-885-0884 #1715

Participants

William Lines

Yellowknives Dene First Nation (YKDFN)

Wenyan Yu

City of Yellowknife (City)

Gordon Hamre

Alternatives North (AN)

Tee Lim

Alternatives North (AN)

Shin Shiga

North Slave Metis Alliance (NSMA)

Thomsen D’hont

North Slave Metis Alliance (NSMA)

Sharon Low

Indigenous and Northern Affairs Canada (INAC)

Bill Slater

Technical Advisor (phone)

Erika Nyyssonen

Government of Northwest Territories (GNWT)

Jane Amphlett

Indigenous and Northern Affairs Canada (INAC)
(phone)

Karen McLean

Indigenous and Northern Affairs Canada (INAC)

Marcie Portelance

Indigenous and Northern Affairs Canada (INAC)

Natalie Plato

Indigenous and Northern Affairs Canada (INAC)

Linda Pickett

Public Works and Government Services Canada
(PWGSC)

Jennifer Singbeil

Public Works and Government Services Canada
(PWGSC)

Rudy Schmidtke

AECOM
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Robert Boon

AECOM

Tara Bortoluzzi

Department of Fisheries and Oceans (phone)

Asish Mohapatra

Health Canada (HC)

Jody Small

Environment Canada

Ben Nind

Giant Mine Oversight Board (GMOB)

Secretary: Geneva Irwin

Indigenous and Northern Affairs Canada (INAC)

Dr. Laurie Chan

University of Ottawa

Janet Cheung

University of Ottawa

Claudia Tanamal

University of Ottawa

Dr. Stephan Gabos

Giant Mine Oversight Board (GMOB

Dr. Kami Kandola

Department of Health - GNWT

Linna O’Hara

Department of Health - GNWT

SCHEDULE
TIME

9:00

AGENDA ITEM

Health Study Presentation

10:15

Break

10:45

Health Study Presentation

11:30

Approval of Minutes/Review Action Items/Site Update

12:00

Lunch

1:00

Outfall Presentation

2:15

Meeting adjourned

Lead

Dr. Laurie Chan

Dr. Laurie Chane
Natalie Plato
Karen
McLean/Jennifer
Singbeil/AECOM

APPENDIX B- HEALTH EFFECTS MONITORING PROGRAM PRESENTATION
APPENDIX C – OPTIONS EVALUATION WORKSHOP PRESENTATION
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Planning meeting for the Health Effects
Monitoring Program in Ndilo, Dettah and
Yellowknife
Laurie Chan,
University of Ottawa

I started working on traditional food safety in the region over 20 years ago

I am the Principle Investigator of a nation-wide study

I am a member of the Independent Peer Review Panel for INAC since 2002

Background

• The remediation project was approved by the MVEIRB subject to 27
measures aimed at preventing significant adverse impacts on the
environment and to mitigate public concern.
• Measure #9 Stated:
• The Developer will work with other federal and territorial
departments as necessary to design and implement a broad health
effects monitoring program in Ndilo, Dettah and Yellowknife focusing
on arsenic and any other contaminants in people which might result
from this Project.
• This will include studies of baseline health effects of these
contaminants and ongoing periodic monitoring. This will be designed
with input from: Health Canada, GNWT Health and Social Services
and the Yellowknife medical community; and The Yellowknives Dene
and other potentially affected communities.
• The organization conducting the monitoring will provide regular plain
language explanations of the monitoring results in terms that are
understandable to lay people, and communicate this to potentially
affected communities in a culturally appropriate manner.

Objectives of the proposed
program
The overall objective is to design and implement a
broad health effects monitoring program in Ndilo,
Dettah and Yellowknife focusing on arsenic and any
other contaminants in people which might result
from the Giant Mine Remediation Project as required
by the Environmental Assessment Measure #9.

Specific objectives (1)
• Establish an Advisory Committee that includes Health Canada,
GNWT Health and Social Services and the Yellowknife medical
community; and The Yellowknives Dene and other potentially
affected communities to provide advice on the design and
implementation of the program, risk management, and it’s
communication aspects.
• Review of historical studies and available data and identify
linkages to the Human Health Risk Assessment (HHRA).
• Establish a set of parameters to measure exposure to
contaminants and risk factors of adverse health outcomes.
• Develop a monitoring program to collect baseline parameters.
• Assemble a research team that includes local and national
experts.
• Coordinate with the communication team to develop and
implement communication protocols.

Specific objectives (2)
• Develop an evaluation plan for the effectiveness of the
communication program.
• Collect baseline data and study the association
between contaminant exposure and risk factors for
adverse health outcomes.
• Establish a set of benchmarks for the future on-going
monitoring program.
• Publish plain language reports annually and final report
at the end of the project.
• Communicate progress and results of the Monitoring
Program to Community members and the general
public.

Four previous studies discussed in
the 1977 report

Previous study 1
• 1951 by the Department of National Health and
Welfare (no report)
• 233 school children
• Physical exam –nothing unusual
• Some arsenic found in urine
• Checked hospital medical record from 1948-1952
• High admission rates for diseases of the skin and
cellular tissues but was common in the north at
that time

Previous study 2
• 1965 by the Department of National Health and
Welfare (no report)
• 369 male residents of Yellowknife
• Complete clinical examination –nothing unusual
• 369 urine samples (53 from millworkers and 308 from
non-millworkers)
• 1-150 ug/L, one very high
• Evidence of an association between arsenic exposure
and high prevalence of skin lesions among
occupationally exposed individuals
• Abnormal electrocardiographic changes and certain
other neurological findings were more frequent

Previous study 3 (1)
• 1975 by the Department of National Health and Welfare (no report)
• 700 residents of Yellowknife
• 63 people (9%) had higher than 10 ppm in hair, 57 of this group were given
extensive clinical examination and found no clinical signs of arsenic damage

Previous study 3 (2)
• Among the 57 people, contained a
disproportionate number of millworkers and First
Nation people

Previous studies 4 (1)
• 1977 by the National Indian Brotherhood and the United Steelworkers of
America
• Control: 14 First Nation children and 12 steelworkers in Whitehorse
• Test Group: 47 First Nation children and 20 mine-mill workers from Yellowknife

Previous study 4 (2)
• Highest in Control: 0.66 ppm
• Highest in Yellowknife Mill workers: 278 ppm and First
Nation children: 28 ppm

Task Force on arsenic
Canadian Public Health Association
1977
recommediations

CHMS Biomonitoring Milestones
2008

2009

2010

2012

2011

2013

2014

2015

2016

2017

Mar 2007 – Feb 2009
15 sites

Cycle 1 biomonitoring
report (August 2010)

6-79 years (n = 5,600)
92 chemicals

Aug 2009 – Nov 2011
18 sites

Cycle 2 biomonitoring
report (April 2013)

3-79 years (n = 6,400)
91 chemicals

Cycle 3 biomonitoring
report (July 2015)

Jan 2014 – Dec 2015
16 sites
3-79 years (n = 5,700)
same chemicals
as Cycle 3

Cycle 5

Jan 2012 – Dec 2013
16 sites
3-79 years (n = 5,700)
104 chemicals

Cycle 4

Cycle 3

Cycle 2

Cycle 1

2007

Jan 2016 – Dec 2017
16 sites
3-79 years (n = 5,700)
~115 chemicals

Study Design in progress
• Sampling
• Ethics
• Biomarkers of exposure for arsenic and/or other
chemicals
• Biomarker of effects
• Other health measures
• Genetic considerations
• Logistics
• Partners
• Communications
• Timeline

Cohort-study

Follow-up study: Children every 5 years, adults every 10 years

Sampling
• Representative sample from Yellowknife
• Representative sample of Ndilo and Dettah members
(Need input)
• Short questionnaire

• e.g. age, height and weight, source of drinking water, seafood
consumption rate, smoking, occupation, self-reported
medical conditions
• Use similar information collected from the Decho/Satuh
Study from Brian Laird

• Collect hair, urine, buccal swab and toe nail samples
• Medical questionnaire and examination

Sampling Methodology
Sample size to achieve representativeness?
Rossana Manriquez, Statistics Canada
Jean Dumais, Statistics Canada

In the context of the project
● Desired level of precision (e)
20%
● Population size (N)
N= 20, 000 (Rough Population of Yellowknife)
● Variability of the variable to be measured per unit (CV)
1.00
● Level of confidence (z2)
5-10%
● Expected response rate (r)
80%
● Type of survey
Simple Random Sample

Demographics
• Population of
Yellowknife: 21 183
• Yellowknife First
Nations: 1 540

• 10 districts in
Yellowknife w/
residential buildings
• Residential units: 4749
• Multi-Residential Units:
739

Samples Sizes for the Desired
Confidence Intervals
Confidence Level

5%
10%

Sample Size

Revised Sample Size *

1000

1700

700

1200

*Taking into consideration non-responses, vacant dwellings, out of scope populations and population
mobility.

Sampling Methodology
•

Allocate the sample size in each of the 10 districts proportional to the number of
residential addresses

•

Select the number of addresses required for the sample size in each of the 10
districts

•

For addresses classified as ‘Residential’;
• List all people (and their birth date) living at this address;
• Select one person from the address at random using the birth date.

•

For addresses classified as ‘Multi-residential’
• List all units under this address;
• Select one unit at random. Tables will be provided to the interviewer to indicate
how to select.
• List all people (and their birth date) living in this unit
• Select one person from the unit at random using the birth

Examples of tables
Table 1:Arithmetic and geometric means, and selected percentiles of urine concentrations (μg/L) for
the total Yellowknife population aged 6-79 years.

Age
Total
6-79
6-11
12-19

20-39
40-59
60-79

%
>LOD

Arithme Geomet 10th
tic Mean ric Mean

50th

75th

95th

Ethics
• The study program will follow the Tri-Council Policy
Statement: Ethical Conduct for Research Involving
Humans.
• All research in the Northwest Territories must be
licensed. Research license applications will be submitted
through the POLAR system to the Scientific Services
Office at the Aurora Research Institute.
• The Stanton Territorial Health Authority as a regulator
with jurisdiction for human health studies in Yellowknife
will be consulted in all aspects of the project.
• Ethics Approval will be applied and obtained from the
Research Ethics Board of the University of Ottawa

Biomarkers for As and/or other
chemicals
• Urine - As species and cadmium?
• Nail - As and selenium?
• Hair – mercury?

Biomarkers for effects
• Micronuclei in saliva for cancer risk
• Club cell secretary protein (CC16) in
urine for risk of lung diseases
• Affected by smoking
• Measure CC16 in children only?

Other health measures
• Medical and Physical examination

• Dermal
• Hyperpigmentation
• Hyperkeratosis of the palms of the hands and soles of the
feet
• Skin lesions
• Neural Neuropathy may be the first sign of chronic arsenic
toxicity
• Cardio
• Blood pressure

• Linkage to other studies, e.g. the Human Health Risk
Assessment and Dr. Shankardass Stress Component

Genetic considerations

Genetic considerations

Logistics
• Hiring and training of local research assistants
• Locations
• Timing

Long term monitoring and partnership:
Trail Model

Potential partners
• Institute for Circumpolar Health Research (ICHR)
potential to provide both physical space and personnel
to support the project.
• Taiga Environmental Laboratory (TEL) build in a medium
term objective to build capacity for the TEL so that it can
handle all chemical analysis required for the long term
biomonitoring program.

Advisory Committee
• To ensure the participatory nature of the program, it is critical
that an Advisory Committee that includes the key
stakeholders and risk managers to oversee the planning,
implementation and follow up of the program.
• Key stakeholders will include representatives from the Federal
and Territorial governments, Aboriginal communities, NGO
representing residents of Yellowknife, the Giant Mine
Oversight Body, and the City of Yellowknife.
• As per Measure 9, the Advisory Committee will provide
advice to the Project Team and the Principle Investigator on
the implementation of the program and Communication
aspects.

Data Management
• Data collected is confidential
• Master ID list maintained for cohort study
• Results retained by UofO and ICHR and recommended
method of management as per the Advisory
Committee.
• Reports and/or other communication materials
including individual personal results to each of the
participants will be prepared according to the
recommendation of the Advisory Committee.
• Research Team use the Aggregated Data for purposes
set out in pre-determined agreement (conferences,
publications, teaching, funding agency)
• Once published, copyright will vest in the publisher.

Communications
• Use Project Team’s contract with TAIT to develop and
implement a communication program.
• Collaborate with experts in the area of risk
communication and risk management, e.g. Drs. Cindy
Jardine from the University of Alberta and Chris Furgal
from Trent University
• Rely heavily on input from Advisory Committee.

Timeline
Year 1: 2016-2017
• Methodology Planning
• Develop communication and management plan

Year 2: 2017-2018
• Sample and data analysis
Year 3: 2018-2019
• Sample and data analysis
Year 4:2019-2020

• Develop communication materials
• Communication and Education
• Publications of results in scientific journals
Year 5:2020-2021
• Assess effectiveness of management plan

• Develop long-term program

Timeline
• Plan for Year 1(2016-2017)
• Discuss scope of study with stakeholders and
Advisory Committee and sign terms of reference.
• Conduct literature review on the state-of-theknowledge in the sources, pathway, fate and effects
of the chemicals of potential concern in the studied
area and elsewhere.
• Develop a detailed study program in the following
years with budget estimate.

Year 1 Deliverables
• A term of reference for members of the Advisory Committee
agreed and signed by the stakeholders.
• A detailed literature review including experience from Trail.
• A detailed study plan including personnel, methodology,
logistics, and budget for the duration of the proposed study.
• 2-4 planning meetings will be held in Yellowknife to seek
advice on the project development.
• A plan for the evaluation of the communication plan and
engagement strategy.
• An application package for research ethics approval and
research license.

2016-17 GMRP Engagement timeline (working draft) – last updated Aug. 17, 2016
General Comms & Engagement

May

Q1

June

SDE

HHRA

July

Newsletter

Newsletter

Newsletter

YK Spring Trade
Show

Burial site – prep work. Meet with Elders

Present SDE report
– YKDFN, NSMA,
City

Health studies
(measure 9) –
present to WG

Late June: Interim
tailings cap decision
(present to WG &
GMAC)

SSP Water Licence
Annual Report to
MVLWB (July 31)

Outfall

Baker Creek

Q2
August

Newsletter

GMAC – 1-day
planning session to
build capacity –
products: work plan,
schedule, target
audiences, roles,
reporting
requirements

September

Health studies

October

Contracting

Regulatory

Q3
November

SSP

December

Newsletter

Newsletter

Newsletter

Newsletter

Outfall exploratory
sessions – involve
WG, GMAC, maybe
broader public.
Possible TK.
AQM – Niven
evening in the park
– requires posters,
handout, comms
support
Media – technical
briefing & site tour

SDE decision

Freeze plain
language report
public (measure 18)

Draft scope of
stress assessment
(GMAC/WG/
participants?)

Soil sampling
results – (to WG
and GMAC) followup to SDE, not
separate
Annual report to
GMOB (draft due
Oct. 1). – Comms
support and
translation (plan in
place)
Baker Creek
technical working
group – alignment
and water quality
objectives – involve
EC, etc., as well as
GMOB
HHRA – dietary
survey

Geoscience Forum
(TBC). Assess value.
Involve YKDFN?

Heal the Land
21 Jun. – Wiilideh
site (YK River)

HHRA gap analysis–
GMAC and WG

MCM contract
posting

GSSC – Open House
25 Jun.

A-shaft & Curling Club come down – Need
PSAs and stakeholder advisory

Socio-economic
strategy interviews

Health studies (measure 9) – Advisory
Committee setup – Jane/Natalie

QRA (Measure 5) –
scoping of risk
assessment with
GMAC / Working
group / others?
C5-09 backfill work
plan. Pre-engage,
then MVLWB. Use
MVLWB distribution
list (wider than WG)

Baker water quality
objectives (measures
12 & 13) follow-up to
SDE Public, based on
input of technical
WG – Engage with
WG & GMAC?
Baker Creek
alignment –
updates to WG,
GMAC, “fly kids”

HHRA – problem
formulation &
screening of COPC
HHRA sampling programs (soils sampling and country foods)

Outfall – location to
be decided
Stress assessment –
scope of work –
survey/focus groups
(Dr. Shankardis) –
JA/EN/SL

HHRA – analytical
results from field
programs and
voluntary sampling

HHRA – WG
consultation

C&M

January
SSP Water Licence
Annual Report to
MVLWB (January
31)

AQM

Q4
February

Newsletter

Update to City
Council

Other

March
Community forums
(may occur earlier)

Outfall design –
Update to YKDFN
detailed session.
Chiefs
Pair with forum?
WG, GMAC and
broader community
HHRA – feedback
MCM contract
Outfall design
on approach
award
(announcement
event)
HHRA – WG
consultation

Draft HHRA report–
review by GMAC /
WG / GMOB

Baker Creek
technical working
group

Draft Baker Options
Report – review by
GMAC / WG/ GMOB

March Break
(March 17- April 2)

