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1. Introduction and Background
Communicating accurately and openly about Giant Mine with the public and residents in the
communities of Yellowknife, Ndilo and Dettah has always been and remains a top priority for
the Department of Indian Affairs and Northern Development (DIAND). We understand this is
crucial to help people understand the situation at Giant Mine and to enable them to contribute in
a meaningful way to the decision-making process for remediation. DIAND’s Giant Mine
Remediation Project Team (GMRPT) has gained a better understanding of public opinion
regarding all aspects of the remediation through its comprehensive communications approach.
Soon after Royal Oak Mines went into receivership, DIAND began public consultation by
convening a technical workshop in July 1999. The purpose of the workshop was to initiate a
public discussion and to compile a list of potential alternatives or options that could be assessed
for the management of the large amounts of arsenic trioxide dust stored underground at Giant
Mine. Subsequently in September of the same year, DIAND held another public information
event with an open house and evening presentations.
As of 2001, one of the main goals of the communications efforts for this project was to inform
the public of the options for long-term management of the arsenic trioxide dust at Giant Mine.
Numerous communications products were developed for this purpose. Various public
information sessions regarding the options such as workshops, open houses and scoping sessions
were scheduled to provide forums for the public to share their opinions and concerns.
Analysis by the Technical Advisor of 56 possible arsenic dust management options identified at
the 1999 workshop resulted in the selection of 12 alternatives for further detailed study, after
which the Technical Advisor recommended two preferred alternatives: leave the arsenic
underground and freeze it, or take it out and store it on surface. The two alternatives were
presented at a two day public workshop held in January 2003 and a great effort was made to
explain to the public how these two alternatives had been derived, and to gather public input and
preference on the selection of one alternative.
At the January 2003 workshop, the public informed DIAND that it required more information
and more time regarding the choice of the most appropriate management alternative of the
arsenic trioxide dust in underground storage. Consequently, DIAND extended its
communications activities by four months and provided an additional 20 public information
sessions and events from March through May 2003. At a two-day public workshop in May 2003,
attendees were generally in a better position to understand the presented material and were able
to express a preference for one of the two long term management alternatives brought forward.
After taking into account the considerable feedback received from the public and other
stakeholders during the public information sessions, and based on the recommendations of the
Technical Advisor and the Independent Peer Review Panel, DIAND announced in
February 2004, its decision to proceed with the in situ Frozen Block Method as the preferred
management alternative for the arsenic trioxide stored at Giant Mine. Ongoing communications
efforts are focussed on working with the community to educate and inform them regarding the

Frozen Block Method as well as activities planned to remediate the surface of Giant Mine and to
respond to their questions and concerns.

2. Review of Giant Mine Remediation Project Consultations and

Communications
DIAND’s extensive consultation and communications efforts on the Giant Mine Remediation
Project comprise a broad range of activities. The focus of these activities was to clearly and
concisely inform as many different segments of the community and stakeholder groups as
possible about all aspects of the environmental situation at the Giant Mine site as well as the
remediation planned for the site. Table P-1 is a complete list and brief description of these
activities that consisted of the following:
•
•
•
•
•
•
•
•
•
•

Workshops, information sessions, open houses and mine tours
Scoping sessions
Additional feedback mechanisms such as focus groups
Giant Mine Community Alliance
Information products and displays
Website
Advertising
Media
Public Registry
Ongoing public interaction

2.1 Workshops, information sessions, open houses and mine tours
DIAND recognizes the importance of communicating directly and clearly with the public. This is
particularly true in communicating about the Giant Mine Remediation Project. DIAND has held
a large number of public information events in Yellowknife, Dettah and Ndilo, including three
initial public technical workshops between 1997 and 2001 (Appendices P1-P3). These early
workshops generated a wide range of feedback from technical experts and community members
and formed the foundation for the evaluation by the Technical Advisor of alternatives for the
management of the arsenic trioxide stored underground at Giant Mine.
The Technical Advisor presented their findings in a Final Report, Arsenic Trioxide Management
Alternatives (2002) that was tabled at another public workshop held in January 2003. This two
day workshop marked a significant milestone for the Giant Mine Remediation Project with the
release of this report and presentations by the Technical Advisor on how the 56 options being
considered for the management of the arsenic trioxide in underground storage had been reduced
to 12 possible alternatives. At this workshop, the Technical Advisor explained the 12 alternatives
in detail and discussed how the various risks associated with each alternative had been evaluated,
Appendix P4. The Technical Advisor recommended “that at least two alternatives be advanced
for further public consultation. One of the alternatives carried forward should be the best in-situ
(leave it underground) alternative and one should be the best ex-situ (take it out) alternative.”
The Technical Advisor further indicated “that it believes that the best in-situ alternative is frozen

block, and the best ex-situ alternative is the dust extraction and encapsulation with cement”
The Independent Peer Review Panel (IPRP) also participated in the workshop and indicated their
general agreement with the recommendation of the two alternatives by the Technical Advisor for
further public consultation.

IPRP members, Technical Advisor and GMRP team discuss arsenic trioxide management with
attendees at the January 2003 workshop.
This workshop was well attended with participation from approximately 80 individuals
representing a wide range of stakeholders and interest groups. Throughout this session DIAND
had the opportunity to listen to and document public concerns and questions that were raised
during the workshop. One such concern raised was a general request for DIAND to allow the
public and various interest groups an opportunity to review the Final Report in more detail and
create additional opportunities to spread the information to the public. In response to this request
and also to follow up on the Technical Advisor’s recommendation, DIAND increased its wide
ranging public consultation efforts regarding the two preferred alternatives, including five focus
groups and over 15 information sessions prior to convening another Technical Workshop in
May 2003, entitled Moving Forward Selecting a Management Alternative. The information
sessions were mostly hosted by the GMRP team and involved a wide range of interest groups,
including the City of Yellowknife councillors and staff, members of the Northwest Territories
Legislative Assembly, Aurora college, St. Patrick’s and Sir John Franklin High Schools, the
Yellowknife chapters of the Rotary Club and the Catholic Women’s League.

Everyone who participated in the January workshop was invited to attend and participate in the
May 2003 workshop, in addition to extensive advertising for the public event, however, there
were fewer attendees at this workshop. This workshop was again hosted by DIAND and included
a series of presentations by DIAND’s Technical Advisor, the Independent Peer Review Panel
and other stakeholders such as the Government of the Northwest Territories, Yellowknife
Members of the Legislative assembly, and the NWT Mining Heritage Society.
The focus of the May workshop was to provide an opportunity for DIAND, the Technical
Advisor and the IPRP to address many of the issues and questions raised by stakeholders
throughout the public sessions held between January 2003 and May 2003, Appendix P5. The
Technical Advisor made presentations on the follow up work performed on the “Mix and Match”
alternatives as well as the Deep Disposal alternative.
At the May 2003 workshop, an attendee stated publicly that he “trusts the team” to manage this
project properly. That was considered a significant achievement by the team.
In addition to the workshops and information sessions the Giant Mine Project team has hosted
open houses and has taken numerous different groups on tours of the mine both underground and
surface to show them first-hand the existing conditions at the mine.
2.2 Scoping sessions
As noted previously, formal targeted scoping sessions were held in Yellowknife, Dettah and
Ndilo to determine public knowledge and understanding of the status of Giant Mine, the
situation regarding the stored arsenic trioxide dust and the Technical Advisor’s Final Report and
the processes which led to its conclusions. Participants were also asked about perceived
environmental and human health risks, efficacy of the current management of the arsenic
trioxide, and preferred long-term alternatives for the arsenic trioxide. To do this work, DIAND
contracted Lutra Associates Ltd. in Yellowknife.
Five focus groups were held: two adult focus groups with 13 participants and one youth focus
group with nine participants in Yellowknife; one group in Ndilo with nine participants and one
group in Dettah with 10 participants.
The results of these focus groups were also formally recorded, reported to DIAND and included
in Appendix P6. These results were used to gauge the need for future communications and
consultation.
Input received during the targeted scoping sessions with focus groups as well as the additional
information sessions was pivotal in the decision making process with respect to the selection of a

preferred Long Term Management Alternative for the Arsenic Trioxide stored underground at
Giant Mine.
2.3 Additional Formal Feedback Mechanisms
In 2003, DIAND also contracted Tait Communications & Consulting in Yellowknife, to conduct
a review of 15 past consultation/communication initiatives (2001-2003) regarding the Giant
Mine project. These consultations included workshops, open houses, public meetings, school
visits and site tours. The contractor reviewed reports and notes from these initiatives. Some of
the key findings of this review included the following: there was still a need for better public
understanding and more information; particularly there was a desire for more information
regarding the health and environmental impacts of the arsenic trioxide; there was a concern for
the safety of the workers maintaining the mine and during cleanup; a desire for governments to
make a firm commitment to the cleanup of Giant Mine; and that the public strongly believes the
remediation alternative chosen should not be based on cost. Earlier surveys and focus groups had
demonstrated similar results.
These findings led to more public communication about the project throughout 2003 and 2004,
with an increased focus on educating the public about the status of Giant Mine and the long term
management alternatives for the arsenic trioxide.
2.4 Giant Mine Community Alliance
The Giant Mine Community Alliance (GMCA) is a group of Yellowknife residents, representing
various stakeholders with interests in the Giant Mine Remediation Project. Community
stakeholders identified the need for this community liaison group during the Giant Mine
Underground Arsenic Trioxide Management Alternatives Workshop in June 2001. DIAND
proceeded to contract a local firm to explore the options for setting up a community group and
gather public input into its formation. A final report was delivered in March 2002: “Developing
Options and Recommendations to Establish and Operate a Giant Mine Community Liaison
Committee”. The Giant Mine Community Alliance was formed in 2002, and held its first public
meeting in February 2003.
The Alliance’s mandate is to act as liaison between the public and DIAND, relaying to DIAND
public concerns and issues regarding the Giant Mine Remediation Project, and acting as one of
the public’s points of contact for information on the project. The GMCA also regularly
comments on DIAND communications initiatives and products. For example, the GMCA
reviewed DIAND’s Giant Mine website and provided feedback to the project team before it was
launched. The GMCA has also undertaken public outreach work, including hosting a public info
session and conducting surveys.
The Alliance participates on site visits and tours and meets regularly with the GMRP team for
project updates and to voice questions and concerns on behalf of the public. A Terms of
Reference was created and signed, to define the relationship between DIAND and the Alliance.
The Giant Mine Community Alliance members and contact information are listed in the Giant
Mine website www.giant.gc.ca.

2.5 Information Products and Displays
2.5.1 Mall display
In 2002, DIAND produced an informative and enticing display module, which was placed in
Centre Square Mall in Yellowknife. This display includes a timeline of Giant Mine, starting from
the mine’s early days to the present. There are also several photos, a 3-D scale model and easyto-understand information about the Frozen Block Method and other project information. There
are also handouts available at the display that people can take home and read. When the display
was first launched, it included information about the two recommended long term management
alternatives for the arsenic trioxide stored underground, allowing the public to gain a better
understanding and compare the two alternatives. After the decision was made to proceed with
the Frozen Block Method as the preferred alternative, the display was updated to reflect that
information. This display is regularly updated.

Centre Square Mall Display
In addition to the 3-D model of the mine site that is featured at the display in the Centre Square
mall, the GMRP team also created two additional models; one of the arsenic trioxide storage
chambers and one demonstrating the frozen block method of managing the arsenic trioxide.

These models have been used extensively at many of the communications sessions to help
explain the complexity of the storage facilities at Giant Mine.

Three dimensional scale model of arsenic trioxide storage chambers for scale note the 11 storey office building at the left centre of the model.
2.5.2 Mailout
DIAND staff created “The Giant Story”, a public handout that provides an overview of the Giant
Mine Remediation Project. It explains how the arsenic trioxide dust came to be at Giant Mine,
why it remains there and what DIAND plans to do next. Members of the public told DIAND
they appreciated this product and that it was useful to gain a better understanding of the project
overall. The product was delivered to all mailboxes in Yellowknife, Dettah and Ndilo, and was
also distributed at all public information sessions, the mall display and through ongoing public
interactions.
2.5.3 Fact sheets
Since 2000, DIAND has created a series of fact sheets regarding several aspects of Giant Mine.
These sheets explained topics such as water treatment at Giant Mine, how arsenic trioxide dust
was created, and in-situ and ex-situ remediation alternatives. Another fact sheet provided a
detailed history of Giant Mine via a timeline, while another sheet documents the ongoing

communications for the project. These sheets are regularly updated and improved, with a
constant eye to making them easier to understand and highly relevant (Appendix P8).
2.5.4 Info kits
DIAND has also made available all of its communications materials in handy information kits.
These kits included current fact sheets, a project overview and summaries of key project reports.
2.5.5 Video
DIAND created a video to explain the history of Giant Mine, the current situation and
alternatives for remediation. This video was used at public information events and community
presentations, and was available to the public upon request. The video was also translated into
Dogrib and Chippewyan.
2.5.6 Plain language report summaries
A key part of DIAND’s ongoing communications regarding Giant Mine is the goal of making
otherwise technical and complex information more accessible to the general public. With that in
mind, DIAND had plain language summaries written for two important reports: Giant Mine
Arsenic Trioxide Management Alternatives, SRK 2002; and An Independent Peer Review of the
Technical Advisor’s Report 2003. These summaries were included in all info kits distributed to
the public, and are available on the GMRP website.
2.5.7 Dogrib and Chipewyan products
Several of DIAND’s communications products regarding Giant Mine have been translated into
Dogrib and Chipewyan to be distributed in Dettah and Ndilo. These included The Giant Story,
summary reports, video and advertising materials. Translated printed documents were also read
aloud and recorded on cassette. These cassettes were also made available to residents of Dettah
and Ndilo.
2.6 Website
DIAND first launched a website dedicated to the Giant Mine Remediation Project in September,
2002. This first site included an extensive section that detailed the two preferred remediation
alternatives, the take-it-out option (ex- situ) and the leave-it-in option (in-situ). The site also
included the history of Giant Mine, health issues associated with arsenic trioxide, a photo gallery
and a public reference library of historic and current documents relating to Giant Mine. This site
is updated regularly to communicate up to date information on the Giant Mine Remediation
Project to northerners and other interested people.
DIAND’s Giant Mine website was re-launched in May, 2004. The site was re-done to reflect
changes in the Giant Mine Remediation Project, and to provide an even better vehicle for
providing current, accurate information to the public. The website is now easier to use, more
focussed and provides clear links to both DIAND’s Giant Mine Remediation Team and the Giant
Mine Community Alliance.
The website address is www.giant.gc.ca

2.7 Advertising
DIAND has regularly advertised to make important information available to the public through
local media outlets. These advertisements included radio and TV public service announcements,
and newspaper ads and inserts. In March, 2003, DIAND ran a four-part advertising series in the
Yellowknifer newspaper, which covered commonly asked questions with accurate, plain
language answers. Other newspaper advertisements have announced the launch of the website,
offered details about public information events and the release of key documents. A radio
advertising series also focussed on commonly asked questions and answers, set in a local coffee
shop. A TV commercial also ran in the NWT to inform the public about the project.
2.8 Media
DIAND’s Giant Mine Remediation Project team makes a point of being available to respond to
all media inquiries. This is a key part of the team’s commitment to being open and honest with
the public. In turn, GMRP spokespeople have responded to many media requests from both local
and national media, including the Yellowknifer, News North, L’Aquilon, CBC North, CBC’s
Country Canada, The Globe and Mail, The National Post, Edmonton Journal, Global Television,
The Nature of Things, and The Fifth Estate. Media have also been regularly taken on tours of the
Giant Mine site, both surface and underground.
2.9 Public Registry
As part of its ongoing open communications with the public, DIAND created the Giant Mine
Public Registry in 2000. This registry currently contains 74 documents regarding Giant Mine,
both historical and current, and provides the public with the opportunity to review technical
project information. The registry is located in the Giant Mine Remediation Office.
The documents in the registry are classified according to the following headings: General
information; Water Licence information; Arsenic Trioxide Management; Surface Contamination
Studies; Hydrogeology and Water Quality information; Atmospheric Testing; Abandonment and
Restoration information. These documents are also available on the Giant Mine Remediation
Project website, either in downloadable format or a citation.
2.10 Ongoing public interactions
DIAND’s GMRP team remains accessible to the public to answer questions and field public
input. This openness has been a key feature of this office since 1999, and members of the public
regularly contact the GMRP team. The public is encouraged to visit the GMRP office, to call or
email the team regarding any aspect of the project. DIAND and the GMRP team well understand
the importance of this project in the communities of Yellowknife, Dettah and Ndilo, as well as
the ongoing need for public dissemination of current, accurate information. The GMRP team
continues to provide tours of the mine site and provide presentations as requested by interested
groups and the general public.

Yellowknives Dene First Nation visit by elders to Giant Mine 2004
Inspecting arsenic trioxide chamber monitoring installation

Yellowknives Dene First Nation Environmental
Coordinator and Female Elders visit Giant Mine 2003

Table P-1: List of Workshops, Open Houses and Public Sessions, Mine Tours
and Media Information Events

Date

Description of Session

July 14, 15, 1997

Public Information Session and Technical Workshop
Environment Canada and Health Canada hosted a public information
session and two-day workshop to discuss “Controlling Arsenic
Releases to the Environment in the NWT”. The main purpose of the
workshop was to discuss a report on managing airborne arsenic from
the Giant Mine roaster.

Oct. 28, 30, 1997

Giant Mine Arsenic Technical Management meeting
Attended by DIAND, Royal Oak Mines Inc., Environment Canada
and GNWT. Hosted to discuss management of the arsenic trioxide
dust stored at Giant Mine.

Summer, 1998

Technical Workshop on Arsenic Trioxide Management at Giant
Mine
DIAND, in conjunction with Royal Oak Mines Inc., Environment
Canada, GNWT and the City of Yellowknife, met to review and
discuss potential arsenic trioxide management alternatives.
Open House about Giant Mine
A four-day open house was held with two evening sessions, to discuss
the situation at Giant Mine and respond to the public’s questions and
concerns.

September, 1998

June 22, 24, 1999

September, 1999

March 1, 2, 3, 2000

Nov. 20, 2000
Jan. 15, 2001

March 8, 2001
March 22, 2001

Giant Mine Arsenic Technical Workshop
A public event including presentations from several technical experts
on arsenic trioxide management options.
Public Information Event/Open House
This was a four-day open house with two evening presentations to
help inform the public about Giant Mine. A booth was set up in Centre
Square Mall and was staffed by various members of the Giant Mine
Remediation Project team
First Hydrogeology Experts Meeting regarding Giant Mine
This meeting was held in Calgary, Alta., attended by experts from
various engineering firms, Universities and government agencies.
Federal Central Agencies Tour of Giant Mine
Giant Mine Presentation to Yellowknife City Council
Presentation made by DIAND to councillors at city hall.
Yellowknife City Councillors tour of Giant Mine
Six city councillors attended, hosted by DIAND
Media tour of Giant Mine

Date

Description of Session

March 26, 27, 2001

Public Information Open House
A two-day open house held at Centre Square Mall to inform the public
about the progress of Giant Mine Remediation. A presentation was
given in the evening, followed by questions and answers
Giant Mine site tour for NWT MLAs
Five MLAs attended site tour
Giant Mine presentation at NWT Legislative Assembly
Presented by DIAND staff
Giant Mine Arsenic Trioxide Management Alternatives
Workshop
This two-day public workshop was a key event in advancing the
engineering, scientific, human health, and ecological risk
considerations associated with the management alternatives. It was
attended by many stakeholders, including residents from Dettah, Ndilo
and Yellowknife, aboriginal government agencies and organizations
including elders, federal, territorial and community government
agencies, MP Ethel Blondin-Andrew, MLAs, health authorities,
industry, labour organizations and environmental NGOs
Second Hydrogeology Experts Meeting, Vancouver BC
DIAND Contaminated Sites Office: Tour of Giant Mine
DIAND’s Contaminated Sites Office staff in Ottawa toured the Giant
Mine site
Giant Mine site tour
Attended by representatives from Department of Foreign Affairs and
DIAND
Giant Mine Presentation to City of Yellowknife
Presentation made to Priorities, Policies and Budget Committee
Office of the Auditor General: Tour of Giant Mine
Presentation to Yellowknife City Councillors on Giant Mine
Public Information Open House
A booth was set up in a storefront in Centre Square Mall in
Yellowknife, to display current information about Giant Mine
remediation and to provide an opportunity for the public to ask
questions of DIAND’s Giant Mine team
Public Information Session - Ndilo (evening)
Public Information Session - Yellowknife (evening)
Public Information Session - Dettah (evening)

May 3, 2001
May 7, 2001
June 11-12, 2001

June 19-20 2001
July 18, 2001

Aug. 9, 2001

Sept. 4, 2001
Sept. 6, 2001
Jan. 15, 2002
Feb. 26, 27, 28, 2002

Feb. 26, 2002
Feb. 27, 2002
Feb. 28, 2002
March 5, 2002
March 6, 2002

Public Information Session - Yellowknife
Event held at the YK Inn
Public Information Session - Dettah
Event held at the Dettah Gymnasium

Date

Description of Session

March 7, 2002

Public Information Session - Ndilo
Event held at the Ndilo Gymnasium
Giant Mine site tour for Yellowknife City Councillors
Media tour of Giant Mine
Public Consultation Workshop in Yellowknife
Giant Mine presentation for NWT MLAs
Public Information Open House
A booth was set up in a storefront in Centre Square Mall in
Yellowknife, to display current information about Giant Mine
remediation and to provide an opportunity for the public to ask
questions of DIAND’s Giant Mine team
Public Information Session - Ndilo
Public Information Session - Yellowknife
Public Information Session - Dettah
Public Consultation Workshop in Yellowknife
Giant Mine Arsenic Trioxide Management Alternatives Technical
Workshop
This two-day workshop was held at the Explorer Hotel in
Yellowknife. The project’s Technical Advisor presented their final
report: “Arsenic Trioxide Management Alternatives, Giant Mine”.
The Independent Peer Review Panel also presented their assessment
of the report
Yellowknife City Councillors and Staff
Presentation on current status of the Project
Public Consultation session in Ndilo
DIAND’s Giant Mine Remediation Project team presented
information regarding Giant Mine and arsenic trioxide. Supper was
served to attendees, followed by a more indepth conversation about
Giant Mine and options for moving forward
GNWT Members of the Legislative Assembly and Staff
Brief MLAs on current status of the Project
Public Consultation session in Dettah
DIAND’s Giant Mine Remediation Project team presented
information regarding Giant Mine and arsenic trioxide. Supper
followed by a more indepth conversation about Giant Mine and
options for moving forward
Installation of Mall Display
Installation of display followed by Giant Mine Remediation Project
team members fielding questions in front of display for 3 day period
Public scoping sessions
DIAND conducted three scoping sessions with stakeholders to help
understand public opinion and understanding regarding the Giant
Mine project.

March 8, 2002
March 22, 2002
April 3, 4, 2002
May 8, 2002
May 14, 16, 2002

June, 2002
June, 2002
June, 2002
June 18,19, 2002
Jan. 14, 15, 2003

Jan. 20, 2003
Jan. 22, 2003

Jan 23, 2003
Jan. 23, 2003

Feb. 14, 15, 16 2003

Feb. 17, 18, 19, 2003

Date

Description of Session

Feb. 24, 2003

First Presentation to Aurora College
11 staff members and 1 student
Giant Mine Community Alliance (GMCA) meeting
The GMCA holds its first public meeting
Presentation at St. Patrick’s High School
The Giant Mine Remediation Project team made a presentation to
students and staff at the high school in Yellowknife
Presentation to Mackenzie Valley Environmental Review Board
Update on Project Status to full board and 2 staff members
Presentation at Sir John Franklin High School
The Giant Mine Remediation Project team made a presentation to
students and staff the high school in Yellowknife
Yellowknife Rotary Club
Second Presentation to Aurora College
Nurses class approximately 25 students
Giant Mine Presentation to Catholic Women=s League,
Yellowknife
Launch of print media campaign "You Asked". A 4 week
advertising campaign which highlighted common questions raised at
various public meetings and provided plain language responses to
these questions.
Giant Mine Briefing for Members of the NWT Legislative
Assembly
Technical Briefing for Media
Presentation to Yellowknife DIAND Staff
18 non-project staff
Giant Mine Arsenic Trioxide Workshop - Moving Forward:
Selecting a Management Alternative
The Giant Mine Remediation Project team hosted a day and a half of
workshop sessions to respond to public concerns and questions about
the long-term management alternatives being proposed. The project’s
Technical Advisor and Independent Peer Review Panel also attended.
The Giant Mine Community Alliance held an evening session to
gather more public feedback
Giant Mine Presentation in Dettah
DIAND’s Giant Mine team presented current project information to
residents in Dettah
Giant Mine site tour and presentation for Federal funding
agencies and Headquarters Contaminated Sites staff
Update on Giant Mine Remediation Project at Geoscience Forum
Presentation

Feb. 2003
Feb. 25, 2003

Feb. 26, 2003
Feb 28, 2004

March 6, 2003
March 7, 2003
March 12, 2003
March 18, 2003

April 24, 2003
May, 2003
May 7, 2003
May 26, 27, 2003

June, 2003

July 16, 17, 2003
November 2003

Date

Description of Session

Feb. 26, 2004

Giant Mine Community Alliance Coffee & Information Event
An open house in Yellowknife that was well-attended, with more than
50 people visiting information booths and discussing the GMRP from
different angles
Giant Mine site tour for Giant Mine Community Alliance
members
Giant Mine site tour and presentation for CARC
The Giant Mine team provided members of Canadian Arctic
Resources Canada (CARC) executive with a tour and presentation
Giant Mine site tour for Federal Contaminated Sites Accelerated
Action Plan (FCSAAP) funding agencies’ representatives
Giant Mine site tour for elders from Dettah and Ndilo
Giant Mine site tour for elders from Dettah and Ndilo (second
tour)
Giant Mine site tour for Yellowknife Chamber of Commerce
Presentation followed by underground and surface tour provided
to Mining Watch Canada Board of Directors
St Patrick’s High School presentation and discussion with Science
students
Presentation on Giant Mine Remediation project by Mark
Liskowich at Geoscience Forum
3 Public Meetings in Dettah
Three sessions held in Dettah, that included presentations and
discussions focussing on:
the History of Giant Mine,
What is Arsenic Trioxide? and;
the Future Plans for Remediation
Underground tour with CBC reporter and cameraman to view
new access ramp between 3rd and 2nd levels of mine to facilitate
chamber bulkhead inspections.
Media Technical briefing on Cooperation Agreement
Signing of Cooperation Agreement by Minister Scott, Indian and
Northern Affairs Canada and GNWT Minister Bell
Surface tour of site for Yellowknifer reporter.
Toronto Star reporter, Peter Gorrie and photographer – surface
tour
Minister of Environment, Stephan Dion announcement of FCSAP
2005-06 funding for contaminated sites. Minister and staff toured
underground mine to view bulkheads on arsenic chambers.
Tour of underground and surface for DIAND Headquarters
contaminated sites program personnel

July 20, 2004
June 24, 2004

August 26, 2004
August 20, 2004
August 23, 2004
September, 2004
Oct. 1, 2004
October 4, 2004
November 17, 2004
Nov 29, 30 & Dec 1,
2004

January 17, 2005

March 15, 2005
March 15, 2005
May 19, 2005
June 9, 2005
July 15, 2005

July 28, 2005

Date

Description of Session

August 22, 2005

FCSAP expert department (Environment Canada, Fisheries and
Health Canada) tour of surface with special emphasis on planned
remediation activities
Giant Mine Community Alliance tour of underground mine
followed by surface tour.
Presentation to St Patrick’s High School
Power point presentation on the Remediation Plan given to senior
science class
Mining Association of Canada Environmental Committee –
Presentation on Remediation Plan and Site tour
Office of the Auditor General
Site tour, presentation of Remediation Plan and discussion of care and
maintenance activities
Federal Government – Central Agencies
Presentation on Remediation Plan and Site Tour
Information Session on Remediation Plan, N’dilo
Presentation on Giant Mine past, current issues and a complete
description of the planned remediation.
Giant Mine Community Alliance Site Visit
Members of the Giant Mine Community Alliance toured the newly
constructed B-2 Dam and Baker Creek Reach 4
Mine Tours and Presentations
Six separate mine tours and presentations were given in connection
with the 2007 Annual Meeting of the Geological Association of
Canada and the Mineralogical Association of Canada
Justice Canada
Presentation of Remediation plan and site tour of underground and
surface
Giant Mine Community Alliance
The Giant Mine Community Alliance has met regularly on the first
Wednesday of each month to be updated and to give feedback on the
project

August 25, 2005
May23, 2006

June 29, 2006
June 28, 2006

October 16, 2006
March 20, 2007

April 20, 2007

May 21- 29, 2007

June 18, 2007

2007 - monthly

Information sessions – Dettah 2004
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DILLON CONSULTING LIMITED

1.0

INTRODUCTION

Royal Oak’s Giant Mine in Yellowknife, NT processes refractory ores using roaster technology to
facilitate gold removal. After 50 years of mine operation, approximately 260,000 tons of dust has
accumulated as a by-product of the roasting process. On average, approximately 78% by mass
(200,000 tons) of this material is arsenic trioxide (As 2O3). In addition, approximately 137,000 ounces
of gold are contained in the dust by-product.
Arsenic trioxide is a slightly soluble compound that has known toxic and carcinogenic properties and
must be carefully managed. There is a general public perception that the continued storage (either
short or long term) of arsenic trioxide underground is not an acceptable practice. This is due, in part,
to growing environmental and public health awareness and to a series of unknowns that result from
insufficient knowledge of technical factors such as the hydrology if the mine is flooded, vault seepage
(currently and if the mine is flooded), permafrost conditions and the long term stability of the
underground storage vaults.
Giant Mine’s current water license expires on April 30, 1998 and a component of this licence
requirement involves the management of and ultimate disposal strategies for the arsenic trioxide dust
stored underground. Royal Oak Mines has recently submitted their application for renewal of the
license under the Northwest Territory Waters Act (NWTWA). The Department of Indian Affairs and
Northern Development (DIAND), as the regulator authority (RA), is currently assessing the application.
Other regulatory agencies will be involved in the review process.
To assist in the review of the licence application, a background report on current management options
was developed. The Water Resources Division of DIAND retained Dillon Consulting Limited to
produce this report entitled “Arsenic Trioxide Management Feasibility Study”, October 1997.
As a further step in the licencing process DIAND in conjunction with other federal government
agencies, the territorial government, the City of Yellowknife and Royal Oak Mines held a Technical
Meeting to review and discuss the technical aspects of potential management options for the arsenic
trioxide stored underground. Technical experts, selected in part from information provided in the
Dillon report, were identified and invited to provide a strong knowledge and experience base for
discussing the feasibility of arsenic trioxide management options (See Table 1: List of Attendees).
Technical presentations were given by Royal Oak staff, environmental consultants, academics, health
and safety experts, government regulators and personnel from the mining industry who have previously
implemented arsenic trioxide management strategies. Presentation and discussion topics related to
arsenic trioxide included the history, production and storage at Giant Mine, the high purity arsenic
trioxide market, the environmental and health risks, methods for moving and handling the dust,
methods of purifying the dust, methods of stabilizing the dust to reduce the environmental impact,
processing the gold in the dust and case studies outlining the experience of other groups in managing
the material.
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TABLE 1
Attendance List
Royal Oak Mines Inc.
NWT Division

John Stard, Mine Manager
Stephen Schultz, Environmental Manager
Kent Morton, Mill Superintendent

Corporate Office

Rick Allan, Manager - Mining Projects

Technical Experts

Sue Lendrum, Senior Project Geologist
Serena Domville, Manager - Environmental Services, Beacon Hill
Consultants (1988) Ltd.
David Donison, Projects Manager - Graham Mining Ltd.
Holger Krutzelmann, Senior Metallurgist - Autoclave Technology, NonFerrous, Hatch Associates Ltd.
Terry Pepper, Vice President - Technical Development, Highwood
Resources Ltd.
Tony Willacy, Manager, Westmar Consulting
Environment Canada

Yellowknife

Ed Collins, Chief - Environmental Engineering
Steve Harbicht, Chief - Assessment/Monitoring

National Hydrology
Research Institute

Dr. John Gibson, NSERC Visiting Scientist
Government of the Northwest Territories

Renewable, Wildlife
and Economic
Development

Lisa Dyer, Environmental Impact Analyst, Environmental Protection
Service

Municipal and
Community Affairs

Terry Brooks, Director Community Operations

Health and Social
Services

Frank Hamilton, Environmental Health Consultant
Dr. Sylvain Chouinard, Specialist Internal Medicine

Workers
Compensation Board Mines

Sylvester Wong, Chief Inspector of Mines
Peter Bengts, Inspector Mines and Mining Engineering

Yellowknife Health
and Social Services

Brad Colpitts, Senior Environmental Health Officer

City of Yellowknife

Adrian Bader, Manager Public Works
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Department of Indian and Northern Development
Water Resources
Division

David Livingston, Director Renewable Resources and Environment
David Milburn, Manager - Water Resources Division, Renewable
Resources and Environment
Jim McCaul, Head - Regulatory Approvals
Neill Thompson, Pollution Control Specialist
Shannon Pagotto, Regional Coordinator - Water Resources Division,
Renewable Resources and Environment

Minerals

Dave Nutter, Director - Mineral Resources, NWT Division

Environment and
Conservation

Rob Walker, Environmental Scientist

Department of
Fisheries and Oceans

Maria Healy, Habitat Biologist

University of British
Columbia

Dr. Bill Cullen, Professor of Chemistry

University of Alabama

Dr. Martin Bakker, Associate Professor of Chemistry

Weber State University

Dr. Jack Adams, Director - Center for Bioremediation

EMR Microwave
Technology
Corporation

Dr. J.M. Tranquilla, President, CEO, Director

Ministry of
Environment and
Energy

John Barr, Supervisor/Coordinator - District Projects, Kenora Office,
Northern Region

Atomic Energy Canada
Ltd.

Dr. Gary Thorne, Section Head - Hydrology, Applied Geoscience

Miramar Con Mine

Cary Johnson, Mill Shift Supervisor
Mike Borden, Senior Engineer

Barrick Gold Ltd, El
Indio Mine, Chile

Luis Wilson, Plant Manager

Department of Indian Affairs and Northern Development
Arsenic Trioxide Management Technical Meeting - Proceedings
Yellowknife, NT

3

DILLON CONSULTING LIMITED

1.1

Objective

The meeting was organized in a spirit of cooperation between Royal Oak Mines and DIAND to
address an issue of common importance. It provided a venue for government agencies to develop a
sound technical understanding, through presentations on technical management alternatives and related
discussion, of viable options for the ultimate management of arsenic trioxide byproduct at Royal Oak’s
Giant mine site in Yellowknife. Further it provided an opportunity for Royal Oak Mines to develop an
understanding of the concerns and issues related to the management options.

1.2

Scope

The meeting was carried out over a period of three consecutive days. Day 1 and Day 2 provided
historical background and technical information to be used as a basis for assessing the various
management strategies. Day 3 provided the opportunity for the issues to be discussed within smaller,
more focused, technical groups. The meeting agenda for the three days is provided below:
TECHNICAL MEETING AGENDA
Day 1, October 28, 1997:
08:20

Introduction
Craig Thomas, Dillon Consulting Limited
Neill Thompson, WRD-DIAND

08:45

Giant Mine History and Current Practices
Rick Allan (Project Manager), John Stard (Mine Manager), Kent Morton
(Mine Operations) Royal Oak Mines

09:30

What is Arsenic Trioxide and What are its Effects?
Serena Domvile, forms and chemistry of arsenic, environment and health;
Dr. Bill Cullen, arsenic and the environment
Dr. Sylvain Chouinard, health effects of arsenic

11:00

Mine Facility Brief and Tours
Rick Allan, Royal Oak Mines; 3 tour groups to be formed of 8-10 people.
1.
Surface tour - general plant and mine facilities.
2.
Mill tour - process tour from crushing to roaster to baghouse.
3.
Underground tour - storage facilities.

15:30

Meeting Venue Shift to Royal Oak Guest Lodge
Light snacks and refreshments provided

16:30

The Economics of Arsenic Trioxide.
Sue Lendrum, Royal Oak Mines

17:45

Day 1 Summary and Closure
Craig Thomas, Dillon Consulting Limited

Day 2, October 29, 1997:
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08:15

Opening Comments, Day 2 Agenda and Introductions
Dave Clark, Dillon Consulting Limited

08:30

Regulatory Overview
Dave Clark, Dillon Consulting Limited; Water Licence
Laurie Bruce, Dillon Consulting Limited; CEAA

09:15

Underground Storage of Arsenic Trioxide
Rick Allan, Royal Oak; Overview, history and storage rationale.

10:00

Transport and Handling of Arsenic Trioxide.
Dave Donison, Royal Oak; Underground removal methods.
Tony Willacy, Westmar Consulting; Surface handling.

11:00

Material Processing/Upgrading as an Economic Commodity
Terry Pepper, Highwood Resources
Kent Morton, Royal Oak

12:45

Material Processing/Stabilization/Neutralization as an Uneconomic
Waste
Dr. J.M. Tranquilla - EMR Microwave Technology
Dr. Martin G. Bakker, University of Alabama, Zeolite-Hydraulic Cement
Dr. Jack Adams, Centre for Bioremediation, Weber State University

15:30

Case Studies
John Barr, MOEE regulatory experience
Holger Krutzelmann, Hatch Consulting
Luis Wilson, El Indio
Cary Johnson, Miramar Con Mine
Dr. Gary Thorne, AECL

17:30

Day 2 Summary
Dave Clark, Dillon Consulting Limited

18:30

Informal Discussion and Social
Explorer Hotel Hospitality Suite
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Day 3, October 30, 1997:
08:30

Opening Comments and Day 2 Review
Dave Clark, Dillon Consulting Limited

08:45

Working Group Sessions
Group facilitators from Dillon Consulting
3 working group discussions to identify the issues and concerns i.e.,
underground storage, environmental impact, process, economics and viable
management options.

10:30

Meeting Group Session
Facilitators reports and total meeting group discussions to determine main
management options and issues.

13:00

Working Group Sessions
Group facilitators from Dillon Consulting
3 working group discussions based on task assigned issues from morning
sessions and development of recommendations based on assigned
management options or issues.

14:45

Meeting Group Session
Facilitators reports and total meeting group discussions to determine main
management options and issues.

15:30

Technical Meeting Conclusions/Recommendations
Dave Clark, Dillon Consulting Limited; Open Session Discussions

16:45

Closing Comments
David Livingstone, DIAND

General Meeting Proceedings
Day 1 provided a history of the Giant Mine and information on the current mine operations through
tours of the surface facilities (Figure 1), the mill workings and the underground arsenic trioxide storage
vaults (Figure 1). Presentations were given on the environmental and health effects of arsenic trioxide
and on the current market conditions for arsenic trioxide.
Day 2 was used to provide the attendees with specific technical information on the underground
storage of arsenic trioxide, the transport and handling of arsenic trioxide from underground to the
surface and on the surface, methods for upgrading the baghouse dust to a salable purity level, options
for converting the arsenic trioxide into a more stable disposable form and five case studies detailing the
experience of others in handling arsenic trioxide waste material.
On the morning of Day 3 the attendees were divided into three groups to discuss the arsenic trioxide
situation at the mine in a general manner. The results of each subgroup’s discussions were presented
to the group as a whole and were used to help form a basis for the afternoon’s discussions. In the
afternoon a group was formed to discuss each of three individual issues: the continued storage of
arsenic trioxide underground at Giant, removing the arsenic trioxide dust to surface for treatment and
possible options for treating the dust for sale or disposal. The results of these discussions were
Department of Indian Affairs and Northern Development
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presented to the group as a whole.
During the last session, an attempt was made to generally assess the feasibility of management options
using both a common criteria that formed the framework of discussion and other criteria identified
within each group through discussion. A ranking of options (i.e. high, medium or low) was given by
participants based on technical discussions and input from the meeting sessions technical experts.
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Figure 1.0
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2.0

TECHNICAL MEETING

2.1

Day 1 Proceedings

2.1.2 Giant Mine History and Current Practices
Giant Mine currently produces 10-13 tons per day of arsenic trioxide containing dust from it’s gold
roasting process. The dust is pneumatically conveyed to an underground vault, at a depth of 75 to 250
feet, for storage. Including the vault currently being filled (B14), there are 15 stopes containing arsenic
trioxide dust. Five of the containment locations are former production stopes and are irregular in shape.
The remainder were constructed for the purpose of storing the trioxide and have a more regular
rectangular shape. The dust contains an average of 78% arsenic trioxide by mass and an average of
0.5 ounces of gold per ton.
Giant has approximately 6 months of storage remaining in vault B14. Construction of vault B15 has
been put on hold pending implementation of a new management strategy for the arsenic trioxide by
product.
Giant Mine History and Current Practices
Presenter- Rick Allan, Manager - Mining Projects
Personal Information
Richard Allan graduated with a B.Sc. Mining Engineering from Queen’s University, in 1978. He
joined Royal Oak in 1991 as Chief Engineer at Giant and progressed to Technical Services Manager
for the NWT, then transferred to Corporate Office in 1995 to head a team responsible for
development of new mining projects. His background includes mine operations experience at Eldorado
Nuclear, Canada Tungsten, and Barrick Gold (Holt-McDermott Mine).
Presentation Abstract
A review of the history of Giant Mine and underground storage of arsenic trioxide was presented,
including the rationale behind the decision to place the material underground. The individual storage
chambers were identified, along with the inventory of stored material and its composition.
An overview of conditions in the area of the chambers was given to establish some of the extraction
parameters.
Royal Oak’s short and long term strategy for storage and final disposition of the material were
described.
See Appendix I for presentation notes.
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Giant Mine History and Current Practices
Presenter- Kent Morton, Mill Superintendent
Personal Information
Kent Morton has been involved in mill operations in base metals, potash and gold for nearly thirty
years. He has been at the Giant mine for a little over a year as mill superintendent. Previous to this
posting he was site manager at Golden Bear mine, a gold roasting and heap leach operation in Northern
B.C.
He has worked at Giant on two previous occasions, seven years as mill superintendent and five years
working as project superintendent and sat on the Technical Advisory committee to the NWT Water
Board during these periods. He has been involved with various arsenic studies over the years and was
instrumental in developing the WAROX purification process in the late 1980's.
Presentation Abstract
The current milling practices at Royal Oak’s Giant Mine were explained and flow diagrams were
provided.
See Appendix I for presentation notes.

2.1.2 Arsenic Trioxide Environmental and Health Effects
Arsenic is a naturally occurring element, commonly found in gold and base metal ores. In it’s naturally
occurring state, arsenic is relatively insoluble and does not generally pose a large health risk.
Endogenous arsenic compounds tend to have a higher solubility and pose a correspondingly greater risk
to human and environmental health. The arsenic trioxide produced at Giant Mine is highly soluble. In
humans arsenic shows skin toxicity (dermatosis, keratoses), neurological toxicity (peripheral
neuropathy), liver toxicity (enzyme inhibition), cardiovascular toxicity (peripheral vascular disease),
hematopoietic toxicity (disturbed erythropoiesis), respiratory toxicity (perforation of the nasal septum)
and carcinogenesis (skin, liver, lung and lymphoid cancers). Arsenic is considered a carcinogen at
levels in excess of 500 ppb in water.
Environmentally arsenic has been shown to produce changes in phytoplankton communities,
histopathological changes in fish populations and produces teratogenic, carcinogenic, mutagenic,
cellular and enzymatic effects in terrestrial animals.
Forms and Chemistry of Arsenic and it’s Effects on the Environment and Human Health
Presenter- Serena Domville, Manager Environmental Services, Domvile and Associates
Personal Information
Serena Domvile is a consulting scientist (SJ Domvile & Associates) specializing in the monitoring,
minimization and management of arsenical waste streams produced at mining operations through
hydrometallurgical and pyrometallurgical processes. In support of programs for monitoring worker and
environmental risks, she has installed systems to speciate arsenic present in biological, process and
environmental media at mine sites in Canada, USA and South America. She holds numerous patents
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in the reprocessing and treatment of arsenical mine wastes.
Presentation Abstract
An overview was given of the human and environmental risks associated with arsenic and the status of
technology to address them. The typical sources and routes of arsenic exposure to worker and
affected community populations and the role of engineering controls and hygiene practices in
minimizing the potential for exposure were described. The behavior and toxicological effects of
different arsenical species were compared and methods for monitoring these species outlined. The
behavior of arsenic in disposal and receiving environments and the options for minimizing its mobility
and/or bioavailabiltiy to receptors was discussed.
See Appendix I for presentation notes.
Health Effects of Arsenic
Presenter- Dr. Sylvain Chouinard, M.D. Internal Medicine Specialist
Personal Information
Dr. Chouinard is a specialist in internal medicine with over 10 years experience working in the
Yellowknife region. He has had toxicological training in environmental contaminants and has had a
great interest in environmental factors and their health effects for the last 30 years. He is the Chairman
of the Environmental Committee of the NWT Medical Association.
Presentation Abstract
The acute and chronic health effects of arsenic exposure were discussed.
See Appendix I for presentation notes.
Arsenic and the Environment
Presenter- Dr. W.R. Cullen, Department of Chemistry, University of British Columbia
Personal Information
Dr. Bill Cullen was born in Dunedin, New Zealand. He attended Otago Boys’ High School and the
University of Otago (B.Sc., M.Sc. with Dr. G.A. Bottomley) before moving to Cambridge University
(Ph.D. with Professor H.J. Eméleus). He was appointed to the faculty of the Chemistry Department
at the University of British Columbia, Vancouver, in 1958, where he has remained, apart from time
spent visiting universities in Europe and Australia. He is a member of the American Chemical Society,
a Fellow of the Chemical Institute of Canada and a Fellow of the Royal Society of Canada. His
current research interests involve many aspects of the biogeochemistry of arsenic and antimony, the
microbial degradation of PAH’s and other organic contaminants, and the development of analytical
methodology for the identification of metabolites. He is chair of the Environmental Chemistry Group
at UBC and associate editor of Applied Organometallic Chemistry.
Presentation Abstract
The environmental chemistry of arsenic was presented with consideration given to: the abundance and
occurrence of arsenic, the affinity of arsenic for sulfur, the biological methylation of arsenic, the
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toxicological properties of arsenic, arsenic species in the terrestrial environment, arsenic in the marine
environment and the biological demethylation of arsenic.
See Appendix I for presentation notes.

2.1.3 Economic Factors
Arsenic trioxide accounts for 97% of world arsenic production. It is primarily produced as a byproduct
of refractory ore treatment processes. In 1996, 18 countries produced a total of 46,305 tons of arsenic
trioxide. The U.S. accounts for approximately 2/3 of world arsenic demand. 90% of the arsenic
trioxide imported into the U.S. is used by the wood preservatives industry, which is comprised of three
main companies: Hickson Corp., Conley, GA; CSI, Harrisburg, NC and Osmose Corp., Memphis,
TN. The price for arsenic varies with purity, and in 1996 was listed as 0.33 U.S.$/pound for Mexican
product. The current stockpile at Giant could supply world demand for 4-5 years, making marketing a
sensitive undertaking.

The Economics of Arsenic Trioxide
Presenter- Sue Lendrum, Senior Project Geologist, Royal Oak Mine
Personal Information
Sue Lendrum graduated from Queen’s University in 1983 (Applied B.Sc. in Geological Engineering)
and from McGill University in 1993 (Applied M.Sc. in Mineral Exploration). since 1989 she has
worked with royal Oak Mines Inc. in both production and exploration.
Presentation Abstract
A review of historic, current and projected market conditions (supply, demand, sources, uses, prices)
for arsenic trioxide and the wood preservatives, and their implications with respect to the possible
extraction and upgrading of the Giant Mine’s baghouse dusts was provided.
See Appendix I for presentation notes.

2.1.4 Mine Site Tours
The tour consisted of three separate segments: surface, mill and underground storage vaults. The
surface tours were led by John Stard and Stephen Schultz, the mill tours were led by Kent Morton and
Brian Cross and the underground tours were led by Rick Allan and Denis Gratton all of Royal Oak
Mines.
The surface tour provided an overview of the mine processing facilities and infrastructure. The tour
included a visit to the town site, the abandoned Tailings Retreatment Plant (TRP) which is a possible
location for arsenic trioxide surface storage and a view of the water treatment facilities and tailings
ponds. The entrance points and sealed piping inlets to a number of the arsenic storage vaults were also
indicated.
The tour of the mill followed the path of the ore through it’s various processing steps, starting with the
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grinding mills and ending at the baghouse where the arsenic trioxide dust is collected and fed to the
pneumatic conveyance system.
The final leg of the tour went underground to observe three of the arsenic storage vaults. Vaults B208,
14 and partially completed vault 15 were visited. Vault 14 is currently in use and has about 6 months
of capacity remaining based on a production rate of 10 - 13 tons/day. Vault B208 is older, and was
filled in the 1950's and 60's. It appeared to be frozen, with ice visible on the walls of the access
tunnel. Vault 15 is partially completed. Development of this vault has been put on hold pending the
decision on which management option Royal Oak will use.

2.2

Day 2 Proceedings

2.2.1 Regulatory Considerations
Management options involving construction of new process plants requires environmental revue under
the Canadian Environmental Assessment Act (CEAA). This may be a screening completed by the RA,
or a comprehensive study. If the project is deemed to have an effect on the environment including
effect of change on: health and socio-economic conditions physical and cultural heritage; current us of
lands and resources for traditional purposes by aboriginal persons; structures or sites of significance;
the land, water and air; organic and inorganic matter and living organisms and interacting natural
systems a comprehensive study may be required.

Giant Mine Water Licence
Presenter- Dave Clark, Managing Partner Dillon Consulting Limited, Vancouver
Personal Information
Dave Clark is a Partner of Dillon and is manager of our Vancouver regional office. He holds a
Master’s degree in Environmental engineering and has over 20 years of experience in the assessment
of environmental impacts and environmental audits. Dave has been Project Manager on a number of
large, multi-disciplined environmental assessment projects that have required approval under federal
and provincial environmental guidelines and legislation. He has a sound working knowledge of federal,
provincial, territorial and municipal environmental legislation in the Northwest Territories, Western
Canada and Ontario.

Presentation Abstract
The regulatory issues pertaining to the water licence renewal at Royal Oak’s Giant Mine were
discussed.
Canadian Environmental Assessment Act
Presenter- Laurie Bruce, Senior Environmental Planning, Dillon Consulting Limited
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Personal information
Laurie Bruce has worked in the environmental field for over fourteen years. Her experience as an
environmental planner includes the project management and co-ordination of numerous multidisciplinary environmental assessments under the Environmental assessment and Review Process
(E.A.R.P.), the Canadian Environmental assessment Act (CEAA) and the Ontario Environmental
Assessment Act (OEAA). These environmental assessments have been for waste management
projects, harbor remediation programs, bridges, municipal infrastructure, Defense Canada initiatives,
dredging activities, water control structures and marina developments.
Presentation Abstract
An outline of the Canadian Environmental Assessment Act was provided, specifically: the purpose of
the act, the applicability of the act, types of studies, requirements of studies, process and implications
for the management of Giant Mine’s arsenic trioxide.
See Appendix II for presentation notes.

2.2.2 Underground Storage
The arsenic trioxide dust is currently stored in 15 underground storage chambers. The sixteenth of
these chambers is currently under construction. Five of the chambers are former production stopes
and the remainder were developed for the purpose of storing the arsenic trioxide waste. The design of
the chambers considers the following criteria: the chambers are developed in permafrost, the openings
are bulkheaded in accordance with the mine safety act, the storage areas are excavated in competent
rock and the area is dry before arsenic trioxide storage proceeds.
Currently, the material in the vaults has a density ranging from 41.6 to 91.1 lb/cu. ft (666 to 1460
kg/m3) and a moisture content of <1 to 6.4%. The material tends to be more moist on the bottom
(with the exception of vault B2-34). The area around vaults B208, B233 and B234 has been sealed
off with concrete plugs and conditions around B212, B213 and B214 may make access to these vaults
difficult.
Thermistors have been installed at five locations on the mine site at depths of 23 to 107 meters. The
temperatures at these locations and depths ranged between +0.3 to +3.7oC (May 1996 data), indicating
the absence of permafrost in the area. It has been speculated that mining activity may have disturbed
the permafrost, but temperatures from a control point 610m south of the mine also indicate
temperatures above 0oC to a depth of 122m.
Giant Mine History and Current Practices
Presenter- Rick Allan, Manager Mining Projects, Royal Oak Mines
Personal Information
Richard Allan graduated with a B.Sc. Mining Engineering from Queen’s University, in 1978. He
joined Royal Oak in 1991 as Chief Engineer at Giant and progressed to Technical Services Manager
for the NWT, then transferred to Corporate Office in 1995 to head a team responsible for
development of new mining projects. His background includes mine operations experience at Eldorado
Nuclear, Canada Tungsten, and Barrick Gold (Holt-McDermott Mine).
Presentation Abstract
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A review of the current state of the underground storage chambers was presented, including a brief
assessment of the accessibility of the various locations.
See Appendix I for presentation notes. (Giant Mine History and Current Practices)

2.2.3 Transport and Handling of Arsenic Trioxide
The physical characteristics of the dust stored in the stopes varies from dry and dusty (like processed
flour) to damp and compacted depending on the length of time it has been stored and the stope
environment. From a handling perspective there are several factors complicating dust removal. The
dust is toxic/carcinogenic, prone to become airborne and not soluble enough in water to make
dissolution a viable removal option. The challenges to be overcome in removing the dust to the
surface include confining the dust (i.e. preventing air, water or soil contamination during movement),
minimizing worker exposure (i.e. use of personal protective equipment, remote control operations,
etc.), using proven technology, applying removal methods to variable stope geometries and material
characteristics and cleaning/securing the storage chambers for abandonment. It is probable that a
combination of methods will be required to remove the material to the surface. Technologies under
consideration which could meet the desired 75 tonne/day removal rate currently include: vacuuming,
slurry pumping, remote “clam” mining and drawpoint mucking.
If a decision is made to treat arsenic trioxide for purification or stabilization purposes, there will be a
need for surface transportation and storage facilities. Surface transportation could be via truck or using
an upgraded (more powerful) pneumatic system similar to what is currently being used. Surface
storage could be carried out in number of ways. The material could be stored in drums or bags, in
existing decommissioned TRP storage tanks (80% usable capacity) or in a facility constructed
specifically for the purpose. Storage in bags or drums is potentially cheaper in the short term, but may
result in a hazardous material disposal problem once they are emptied. Construction of a new facility
is potentially expensive, therefore modifying the existing TRP tanks (adding sealed roof, developing
add-on materials access technology) may be the most economically attractive option. The tanks were
not designed to be under stress during cold temperatures, and steel testing is underway to determine
their mechanical and chemical (corrosion tests) suitability for arsenic trioxide storage.
Transferring the arsenic trioxide into the storage tanks was not anticipated to be technically difficult.
Any process to remove the material from the tanks would encounter difficulties similar to those
encountered during removal of the material to surface and is considered more technically challenging.
Several options are being explored, including rotating screw conveyors, articulated vacuum arms and
telescoping vacuum arms. As with the removal to surface, a combination of technologies will probably
be required to transport and store the material safely on the surface.
Underground Removal Methods
Presenter- Dave Donison, Projects Manager
Personal Information
Dave Donison is a 1985 mining engineering graduate from Laurentian University in Sudbury, Ontario.
He has had a range of production and engineering assignments both in Canada and abroad working for
various mining companies and mining contractors/consulting engineers. Until recently, he was
employed with Royal Oak Mines Ltd. in various capacities including General Manager at the Hope
Brook Mine in Newfoundland and as Senior Engineer with the Projects Development Group. He is
presently employed as Projects Manager overseeing various mine development projects in Eastern
Canada with the mine contracting, project management and engineering firm, Graham Mining Ltd.
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Presentation Abstract
Arsenic trioxide dust is a byproduct of milling activities at the Giant Mine in Yellowknife. It has been
stored underground at Giant since the mid-1950's in specially excavated chambers or in
completed/abandoned stops.
The dust ranges in characteristics from dry, dusty material (similar to processed flour) to damp, slightly
compacted material, depending on the length of time it has been in storage as well as the local
environment.
Presently, consideration is being given to removing or “mining “ the dust from the underground storage
chambers to surface for reprocessing. A summary of the various methods being examined for the
removal of this dust was presented including a brief description of the evaluations required to advance
these methods from the conceptual to operating stage.
See Appendix II for presentation notes.
Surface Handling of Arsenic Trioxide
Presenter- Tony Willacy, Manager, Westmar Consulting Inc.
Personal Information
Mr. Willacy has over 30 years extensive and diverse experience in project management, engineering
and plant management in the consulting engineering, oil sand, primary aluminum and steel industries.
In March 1996 he joined Westmar Consultants Inc., a firm specializing in the planning and design of
bulk materials handling systems and civil and structural design engineering. He has worked on projects
involving the handling of materials such as alumina oxide, oil sands, limestone, ores, sand and clay
overburden, lead and zinc concentrates and coal.
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Presentation Abstract
The materials handling characteristics of the material were described. Concepts for handling the
material on surface in specific relation to the Giant property were presented. Optional storage
techniques were outlined, along with progress to date in developing these options as viable alternatives.
See Appendix II for presentation notes.

2.2.4 Material Processing/Upgrading for an Economic End Use
Before the arsenic trioxide can be successfully sold on the open market, it must be processed to 99+%
purity with contaminant concentrations in the range of 0.05-0.30% Sb, 0.025-0.3% Fe and 0.001-0.1%
Cu. There are several methods available to achieve these levels.
The arsenic trioxide can be evaporated at a temperature of around 193oC while the impurities remain
as solids until temperatures in excess of 1000oC. The purified arsenic can then be condensed out in
brick cooling chambers, air-cooled condensers or using a cold air quench.
In the late 1980's, work on a variation of the evaporation method was begun at Giant Mine (WAROX
filter). A sintered metal filter was used to remove impurities from the arsenic trioxide vapor exiting the
baghouse. Difficulties were encountered meeting antimony and iron specifications, and the process
was never fully developed.
An alternative to high temperature processing is dissolve the arsenic trioxide using a solvent which
solubilizes the arsenic at a higher level than the impurities. The arsenic trioxide is then crystallized out
in a purified form. Hot water, ammonia and methanol have all shown promise for use as solvents in
this process. The wet processes allow greater flexibility in the methods used to remove the arsenic
trioxide from the storage chambers.
All of these processes leave behind a residue which will probably contain some arsenic as well as the
other contaminants, and consideration must be made for disposal of this material. There will also be a
fairly high concentration of gold left in this residue. Recovery of the gold would contribute to the
economic viability of marketing arsenic trioxide.
Processes for Treating Arsenic Trioxide Containing Baghouse Dust
Presenter- Terry Pepper, Vice President Technical Development, Highwood Resources
Personal Information
Mr. Pepper is a metallurgist with almost 30 years experience in research, development, production,
technical support and remediation. He has a Professional Degree from the Colorado School of Mines
and a Master’s Degree from the University of Utah. He has worked fro Kennecott Copper
Corporation, the Colorado School of Mines Research Institute, Texasgulf Inc., Unocal/Molycorp and is
currently Vice-President of Technical Development for Highwood Resources Ltd. He has developed
patented precesses for the recovery of copper, lead, zinc and silver from pyrite concentrates.
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Presentation Abstract
Once the arsenic concentrate is recovered from the underground storage, the material may be treated
to stabilize the arsenic for disposal or purified to allow sale to customers in the US. Three stabilization
options are generally considered: limiting water penetration (cements polymers), limiting arsenic
solubility (precipitation with iron in autoclave) and adsorption of dissolved arsenic (zeolite and flyash).
Purification is carried out using the differential chemical, thermal and physical properties of arsenic and
it’s contaminants to achieve a separation of the materials. Current Royal Oak test work focusing on
hydrometallurgical purification of the arsenic through either hot water or ammonium hydroxide
leaching of the arsenic concentrate was discussed.
See Appendix II for presentation notes.
The Giant WAROX Process
Presenter- Kent Morton, Mill Supervisor Giant Mine
Personal Information
Kent Morton has been involved in mill operations in base metals, potash and gold for nearly thirty
years. He has been at the Giant mine for a little over a year as mill superintendent. Previous to this
posting he was site manager at Golden Bear mine, a gold roasting and heap leach operation in Northern
B.C.
He has worked at Giant on two previous occasions, seven years as mill superintendent and five years
working as project superintendent and sat on the Technical Advisory committee to the NWT Water
Board during these periods. He has been involved with various arsenic studies over the years and was
instrumental in developing the WAROX purification process in the late 1980's.
Presentation Abstract
The history of Giant’s WAROX project was presented and the current developmental state of this
process was discussed.

2.2.5 Arsenic Trioxide Stabilization
The relative uncertainty of the world arsenic trioxide market and the presence of arsenic in waste
streams from any purification process may require development of a process to stabilize arsenic
trioxide for long term storage. Arsenic trioxide can be converted to less soluble arsenic compounds
such as ferric arsenate or arsenic sulfide using an autoclave, a microwave reactor or if the volumes
were small enough using biological processes. The arsenic sulfide is considered stable on an indefinite
basis if it can be kept under anaerobic conditions (i.e. covered in sufficient biomass) as it oxidizes and
solubilizes in the presence of oxygen whereas the ferric arsenate does not require specific storage
conditions.
The arsenic trioxide can also be encapsulated in a cement medium to increase its’ stability. Use of
Portland cement alone does not allow a very high loading rate (1% arsenic trioxide) but use of additives
such as zeolite increases the capacity considerably and may provide a viable storage alternative. The
exact methodology of the encapsulation process is not entirely known. X-ray diffraction studies
suggest that the zeolite structure is retained (98% probable) and the arsenic trioxide is contained in
cavities in the open crystal structure of the zeolite. The cost of obtaining suitable natural zeolites can
be high, but recent advances in synthetic zeolite manufacture may reduce this factor.
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Drawbacks to stabilization methods are the cost of constructing treatment plants, the cost of additives
(particularly zeolites) and the increased volume of material produced. Testing is underway to
determine where gold recovery fits in to the stabilization options.
EMR Microwave Technology
Presenter- Dr. J.M. Tranquilla, President EMR Microwave Technology Inc.
Personal Information
James Tranquilla received the B.Sc.E (1971) and M.Sc.E. (1973) degrees in electrical engineering
from the University of New Brunswick and the Ph.D. degree in electrical engineering from the
University of Toronto in 1979. From 1979 to 1996 he was a Professor in the Electrical Engineering
Department at the University of New Brunswick and head of the Radiating Systems Research
Laboratory where his research interests included electromagnetic propagation, antennas, space based
navigation systems, numerical modeling and microwave power applications. In 1987, Dr. Tranquilla
founded EM Technologies Inc., a private company, to develop industrial microwave applications. This
company became a public company, EMR Microwave Technology Corporation in 1995, where he is
President and CEO. EMR has developed several applications of its’ microwave technology in the
mining and petroleum industries and is presently commercializing several of its’ processes in the
pretreatment of precious metal bearing ores.
Presentation Abstract
Options for using microwave technology to treat arsenic containing mine waste were discussed, with
primary consideration given to conversion into a lower solubility product.
See Appendix II for presentation notes.
Zeolite - Hydraulic Cement Containment
Presenter- Dr. Martin G. Bakker, Associate Professor of Chemistry, University of Alabama
Personal Information
Dr. Bakker graduated with a B.Sc. in Chemistry (1st Class honors) in 1980 and a Ph.D. in Physical
Chemistry in 1985 from Canterbury University, New Zealand. From 1986 to 1988 he was a
Postdoctoral Fellow at the Australian Institute of Nuclear Science and Engineering, Sydney, Australia
and The University of Western Australia, Perth, Australia (1986-1988), and as a member of the
Radiation and Photochemistry Group, Chemistry Division, Argonne National Laboratory (1988-1990).
He is currently an Associate and Assistant Professor in the Department of Chemistry at the University
of Alabama.
Dr. Bakker’s research experience has centered on the use of Spectroscopic Techniques, particularly
Electron Paramagnetic Resonance (EPR), to study molecular structure and motion. EPR, NMR and
other techniques have been applied to study:
1. The interaction of surfactants on particle surfaces,
2. Formation of radical cations in zeolite matrices,
3. Mechanism of action of a zeolite/cement medium for the stabilization of wastes containing
arsenic and other inorganic pollutants,
4. Sheer flocculation of fine particles in the mining industry,
5. Charge transfer in conducting polymers,
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6. Formation and reactions of sugar radicals.
Presentation Abstract
Between 1993 and 1995 the U.S. Bureau of Mines carried out a study of various methods for
stabilizing arsenic containing mine waste. This work led to the development of a cement/zeolite
containment media capable of stabilizing arsenic at levels well above that obtainable with cement only.
Samples of arsenic containing waste from a copper smelter and from arsenic acid production were
stabilized using the medium and successfully passed the TCLP leaching tests.
In the containment media the arsenic was believed to be present predominantly as arsenate ions. Work
carried out at the University of Alabama focused on understanding why the zeolites, which contain
sites where cations are bound to the zeolite, should act to contain the negative arsenate anions.
Investigations have confirmed that the zeolite is neither decomposed, nor sealed in the basic cement
medium, so that migration between the zeolite and the cement portions of the matrix appears possible.
Prior to the closure of the Bureau of Mines the U.S. patent had been applied for. This patent has been
allowed, and the rights are held by the inventors of the process, as the U.S. government has no interest
in developing the process further.
See Appendix II for presentation notes.

Bioremediation of Arsenic Containing Wastes
Presenter- Dr. Jack Adams, Director - Center for Bioremediation
Personal Information
Dr. Adams is currently the Director of the Center for Bioremediation at Weber State University,
Ogden, UT. The Center was established to facilitate development, enhancement, and marketing of
bioremediation and environmental restoration technologies based on microorganisms, biological
materials, and enzyme components. The Center’s focus is on metals, other inorganics, and metalorganic mixed contaminants. His education and research background is in molecular and applied
environmental microbiology. He received my Ph.D. from Utah State University, Logan, UT in
molecular environmental microbiology. Before his current position, he worked for the federal
government in environmental biotechnology for 18+ years as an employee and consultant. Research
and projects centered on factors affecting microbial environmental stability, modification of microbial
attributes, and microbial function in the environment. In his two most recent positions prior to the
Center for Bioremediation, the U.S. Bureau of Mines and U.S. Army, he was responsible for
developing and evaluating technologies at bench-, pilot-, and field-scale. At the Bureau he headed the
Biotechnology Program which developed and implemented technologies for metal and other inorganic
remediation.
Presentation Abstract
The use of bioremediation technology to treat arsenic containing waste was discussed, with
consideration given to converting the arsenic trioxide into a more stable sulfide product..
See Appendix II for arsenic treatment information.
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A number of case studies were presented to provide information on past and present attempts at
managing arsenic trioxide. Speakers talked about current regulatory practices, alternative pretreatment
processes, current arsenic trioxide management at a Chilean gold mine, the results of the Con Mine’s
arsenic treatment plant and groundwater monitoring programs.
The Ministry of Environment and Energy is dealing with similar issues to those faced by regulators in
the NWT with respect to arsenic trioxide produced by gold roasting operations. A number of
regulations have been implemented to minimize the environmental impact associated with arsenic
trioxide production and storage.
There are three refractory ore pretreatment methods in general usage: pressure oxidation, biooxidation and roasting. Pressure oxidation (autoclaving) and bio-oxidation produce relatively stable
arsenic by products, ferric arsenate and arsenic sulfide respectively, that can be disposed of without
further treatment. The cost of replacing the roasters at Giant with a pressure oxidation of bio-oxidation
circuit would be very high.
Barrick’s El Indio mine in Chile faces a similar arsenic trioxide problem to Royal Oak. Arsenic trioxide
produced at the mine has been sold to Hickson, CSI and Codelco. Currently a quantity of lower grade
arsenic trioxide is being kept in drums and large bags at a surface storage facility until a disposal
method can be developed.
The Con Mine’s experience began in the early 1980's after unsuccessful attempts at cement
encapsulation that led the mine to develop a purification process. In 1983 a hot water leach process
was developed to produce a 99+% arsenic trioxide crystal product. Worker safety was a major
concern during operation of the treatment plant. Hygiene measures were taken every hour (e.g.
showering and applying barrier creams), urine samples were taken daily and every action taken on the
floor of the plant had to be pre-planned. Highly educated people were not required to operate the
plant. Individuals who could “make a job their own” were found to be most successful and top
operator wages were paid to each plant worker. “Incidental” contact due to non-conscious behavior
(e.g. rubbing chin while thinking) was found to be the primary method of employee contamination.
Ultimately, the economics of the hot water leach process did not work out and an autoclave capable of
processing 2 to 4 tons of feed per hour was installed to handle Con’s refractory ore. The opinion was
expressed that a hot water leach plant would be feasible if worker controls were implemented from the
very beginning.
Any management option chosen for the Giant Mine scenario will require a comprehensive
hydrogeological study to determine potential impacts on the environment due to arsenic trioxide
entering the groundwater. AECL has done considerable research on groundwater monitoring at the
Whiteshell Laboratories in Pinawa Manitoba.
MOEE Regulatory Experience
Presenter- John Barr, Supervisor/Coordinator District Projects, Northern Region
Presentation Abstract
The regulatory experience of the Ministry of Energy and the Environment (MOEE) in Ontario was
presented. Reference was provided to gold mines operating in the Red Lake district of Ontario.
See Appendix II for presentation notes.
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Gold Ore Processing Options
Presenter- Holger Krutzelmann, Senior Metallurgist, Hatch Associates
Personal Information
Mr. Krutzelmann has a B.Sc. Mining Engineering (Mineral Processing) from Queen’s University,
1978. He has 22 years of operating and metallurgical experience in the mining industry in base metal,
potash and gold operations in Canada, Greece, Indonesia and the USA. His positions have ranged
from operator to superintendent and he was Chief Metallurgist in two plants utilizing pressure
oxidation.
Presentation Abstract
A review of operating gold plants that process arsenopyrite for gold recovery was presented. A listing
of these plants and relative operating and capital costs was provided along with a description of the
arsenic residue management involved.
Various processing options were presented including roasting, pressure oxidation and others. Operating
problems regarding arsenic residue were also discussed.
See Appendix II for presentation notes.
Barrick Gold’s El Indio Mine
Presenter- Luis Wilson, Plant Manager
Personal Information
Mr. Luis J. Wilson was born in Chile where he obtained the Civil Metallurgist Engineer Degree (1969)
at the University of Santiago, Chile. He worked in Chile in the mineral processing at Chuquicamata
copper mine and as a metallurgical consultant for small mines process improvement. In Canada, Luis
worked at Dow Chemical, Sarnia, Ontario and at Rabbit Lake Operations, Camenco Corporation.
Presently, he is working as Plant Manager at El Indio Plant, Chile (Barrick Gold Corporation).
Presentation Abstract
The current operation conditions of the El Indio mine were presented, including the mine’s strategy for
handling arsenic trioxide containing dust.
Miramar Con Mine - Autoclave Operation
Presenter- Cary Johnson, Mill Shift Supervisor, Miramar Con Mine
Presentation Abstract
The current use of the autoclave at the Con mine was explained, and a history of Con’s arsenic
trioxide treatment program was given.
See Appendix II for presentation notes.
Groundwater Monitoring
Presenter- Dr. Gary Thorne, Section Head - Hydrology, Applied Geoscience, AECL.
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Presentation Abstract
Current AECL practices and research regarding monitoring groundwater for contaminants were
presented.
See Appendix II for presentation notes.

2.3

Day 3 Proceedings

2.3.1 Morning Session
The morning session provided the technical meeting group the opportunity to discuss the broad issues
related to arsenic management. A framework of management options and questions was provided to
assist in the initiation of further discussion. These are provided as follows:
Management Alternatives
1. Underground storage and maintenance of arsenic trioxide.
(leave and dispose in place)
2. Transport and handling of arsenic trioxide to surface.
(surface disposal)
3. Material processing/upgrading as an economic commodity.
(disposal in part as a salable product)
4. Material processing/stabilization/neutralization as an uneconomic waste.
(disposal as stabilized arsenic)
5. Any other alternatives.

Department of Indian Affairs and Northern Development
Arsenic Trioxide Management Technical Meeting - Proceedings
Yellowknife, NT

23

DILLON CONSULTING LIMITED

Discussion Questions/Assessment Criteria
1. What are the technical difficulties to overcome? What are the potential solutions?
2. What further studies are needed to fully understand the technological feasibility of the management
alternatives?
3. What are the potential environmental effects/benefits?
(Environment is defined as more than the physical environment, i.e. socio-economic
4. What are the potential effects to Occupational Health & Safety (OH & S)?
5. What are potential ways to mitigate effects?
6. What are the risks and uncertainties?
7. Are the alternatives economically feasible?
The discussion break-up groups and results of their discussions were as follows:

Group 1:
Members:

Stephen Schultz Rick Allan
Ed Collins
Denis Adams
Sylvester Wong
Adrian Bader
Jim McCaul
Dave Nutter
Terry Pepper
Dr. Jack Adams John Barr
Cary Johnson

Royal Oak Mines Inc.
Royal Oak Mines Inc.
Environment Canada
GNWT, MACA
GNWT, WCB
City of Yellowknife
DIAND, WRD
DIAND, Minerals
Highwood Resources
Weber State University
MOEE, Ontario
Miramar Con Mine

Facilitator:

Craig Thomas

-

Dillon Consulting Limited

Management Alternative
Underground

C
C
C
C
C
C
C
C

leave & monitor storage (pumped out or flooded)
move to deeper storage
treat-in situ (stabilize?)
provide large new underground area for disposal/storage
add stabilizer either lime or ferric sulphate?
regardless there will always be a requirement to manage the underground
storage/disposal of remnant material not removed from other removal options
consider developing preferential pathways for groundwater and relocate
Baker Creek. (surface water interception) (maintaining drier state). This will
require geotechnical, hydrologic, and hydrogeologic studies.
insulate storage areas and freeze or create ice cap (frozen tailing) over storage
areas to entrance and establish, re-establish? perma-frost.
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Transport & Handling to surface
C
C
C

any option must 1st consider worker safety
how and where is the material to be moved ?
Spill contingency planning is a key issue as well as material handling facilities.

How
C
C
C
C
C
C
C

should make sure it is the shortest time/distance to end use (either processing for disposal or
sale)
no one technology will cover all material and various storage areas may require various
technologies
decision to process may trigger surface storage of all new production of arsenic concentrate.
plant size will determine storage size (80 tons/day)
will not be able to remove all dust material from underground storage.
some level of decontamination will be required for the storage vaults?
where does end residue go and how can we treat this in either the existing plant process or
other new processes

Material Processing/Upgrading to Economic Use
Most likely options
C
C
C

WAROX Process Options - must be tested further and proven beyond the pilot plant work.
hot water process - baseline and test work has been done but to go further the process must be
improved from historic and pilot work. Both Miramar Con and Giant have experience.
ammonia process is feasible with much more test work required to include identification of
process to deal with waste ammonia by-product. These processes exist but must be identified.

Material Processing to an Uneconomic Use/Waste
Stabilization
C
C
C
C
C

all result in low arsenic residue which will result in other management requirements for
disposal.
reduced volume of material
arsenic removal processing may influence gold recovery technique
market instability will likely influence processing/stabilization decision
where and how do you dispose of end product?

Bulk Material (260,000 tons)
C

Autoclave 1.1:1 requirements iron, sulphur, lime, and oxygen
- bench scale and pilot projects exist from Con’s experience but not at Giant
- proven technically, economics for Giant a big question??

C
C
C
C

what possibilities are there for joint venture with Miramar Con - this should be considered
calcium arsenate - produce and isolate from atmospheric CO2
production of ferric arsenate through non-autoclave technology
Microwave technology

Department of Indian Affairs and Northern Development
Arsenic Trioxide Management Technical Meeting - Proceedings
Yellowknife, NT

25

DILLON CONSULTING LIMITED

Other Alternatives
C
C
C
C

pay to have material (as is) taken away by a processor - potential liability problems with end
waste and transportation/handling.
pay to have material disposed of (product and residue)
100% surface storage/maintenance (monitoring) - increases the ability to properly monitor and
provide feasible contingency and spill response plans.
look for mine with perma frost for disposal/storage however liability would be great and it is
just a transfer of the problem to another location

Two Issues to be resolved
C
product underground
C
product produced daily
To deal with the two issues must determine how do you manage risks of each issue. (looking at all
questions?) Risk assessments must be completed to move forward.

Group 2:
Members:

John Stard
David Donison
Serena DomvilleLisa Dyer
Dr. Sylvain Chouinard
Brad Colpitts
Neill Thomson
Shannon Pagotto
Maria Healy
Dr. Bill Cullen
Holger Krutzelmann
Dr. John GibsonLuis Wilson

Royal Oak Mines Inc.
Graham Mining Ltd.
Beacon Hill Consultants Ltd.
GNWT, EPS
Stanton Medical Clinic
YK Health & Social Services
DIAND, WRD
DIAND, WRD
DFO
University of B.C.
Hatch Consulting
NHRI
El Indio Mine

Facilitator:

Dave Clark

-

Dillon Consulting Ltd (Van)

Discussion
C
C
C
C
C
C

Removal from U/G
Hydrology - uncertain
Safety is primary issue
Money is secondary (recovery)
Manage the residue
All options must have a contingency

Action/Issues
C
C
C

Markets (stability)
Plants needed (2 years + 3)
Recovery of Gold - viable (in part)

Issues/Criteria
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1.

2.
3.
4.

5.
6.
7.
8.
9.
10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

Human Health Risk (strive towards 0 exposure)
C
Worker
C
Population @ large
Ecological Risk
Public Perception
C
Relations/Management/Education
Time Scale & Change
C
To Implement
C
global warming
C
durability
Approvability with existing/anticipated regulations (National/International)
Availability
Technical Feasibility
Economic
Liability - Residual
C
Future Liability/Responsibility
Inherent Risk
Existing Expertise
Status of Confidence in Technology/Science/Market
C
Proven?
C
Stable?
Monitor - ability
C
Contingency/ability to respond
Flexibility for future modification/expansion
Ability to initiate contingency
Exporting our problems?
Ease of implementation
Ability to integrate with other MGT. options
Changing attitudes within other jurisdictions
Simplicity

Options
1.

2.

Leave U/G with risk Mgt./ Assessments & maintenance (Medium <20 years/ Long +20 years)
a)
With:
C
(refreeze)
C
(Hydrogeo)
C
(in situ treatment)
No more dust to go U/G 6 0 production EMR
Bio Ox
Autoclave
(or)
Ongoing generation

6 Treatment

-

Upgrade
Improved production process
Ferric arsenate

6 Market
6 Disposal (all) or (residual)
3.
Remove to surface with risk assessment/risk management (RA/RM)
Middle Man??
Commodity value
6 Market (as is)
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Gold
6 Market (after upgrade)
6 Disposal
- with treatment
- with out treatment
6 Process Gold - Replace U/G
- treat residual & dispose U/G ?
No market value
4.
Remove to surface (with RA/RM)
C
stabilization/encapsulation
biomass/pond
C
Dispose
@ surface
U/G

Group 3:
Members:

Kent Morton
Sue Lendrum
Steve Harbicht
Frank Hamilton
Peter Bengts
David Livingston
Neill Thompson Rob Walker
Tony Willacy
Dr. J.M. Tranquilla
Dr. Gary Thorne
Mike Borden

Royal Oak Mines Inc.
Royal Oak Mines Inc.
Environment Canada
GNWT, H&SS
GNWT, WCB
DIAND, WRD
DIAND, WRD
DIAND, E&C
Westmar Resources
EMR Microwave Technology Corp.
Atomic Energy Canada Limited
Miramar Con Mine

Facilitator:

Gary Strong

-

1.

Dillon Consulting Limited

Underground Storage and Maintenance of Arsenic Trioxide (leave and dispose in-place)
C
C
C

2.

3.

Temporary in beginning
Integrity of Rock & Bulkheads - leave as is
Public Perception - take it out
a)
Leave and Pump forever, treat seepage.
b)
(Re)establish Permafrost.
c)
Barrier - grout curtain, etc.
d)
relocate to an Engineered U/G Facility.
Transport and Handling of Arsenic Trioxide to Surface (surface disposal)
a)
Tankage
b)
Concrete vault
c)
Drainage - controls
d)
Lined pond c/w biomass
Material Processing/Upgrading as an Economic Commodity (disposal, in part, as a saleable
product)
a)
currently usable
b)
still a short term storage issue
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c)

4.

5.

Need back up plan if no market
C
Saleable Product is Gold
C
Environmental Liability
Material Processing/Stabilization/Neutralization as an Uneconomic Waste (disposal as
stabilized arsenic)
a)
Ferric Autoclave - no feed
EMR - need raw feed
b)
Zeolite Back fill - paste
c)
Disposal into tails
C
Can we recover Gold? YES
Any other Alternatives
a)
Process U/G
b)
Fuse in situ
c)
Treat in vaults, by injection? (polymers)
Unproven Technologies
C
Handling concerns
C
Containment process

Technical Difficulties
Underground
1.
Make sure it stays Dry, Forever.
C
Not Possible
2.
Public Perception
C
Education
C
Fix problem
3.
Monitoring System
C
Can be achieved if all As 2O3 is in single area
4.
What if As levels start to go up overtime?
5.
Water migration to location where treatment difficult, what then?
6.
Seismic Activity
C
potential? can studies provide any assurances?
7.
Change in Mine stability after closure
C
Eng. guess
8.
Legal liability after closure
C
fix problem
9.

Pumping forever not an option
Y Groundwater is important

10.
11.

Residuals, must be dealt with
Production of by products over time

Transport
1.
Handling
C
Robotics
2.
Excavation
C
Top down
C
Sublimate?
3.
OH&S
4.
How much removal? What percentage can be achieved?
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5.
6.
7.

How clean is clean?
What happens to stope after?
C
some will be mined (OH&S)
Waste barrels and bags in some of the stopes
Contingency plans

Upgrade to Saleable Product
1.
Identify all final products
2.
Storage/disposal of byproducts
3.
Transport to market
4.
Instability of market
5.
Pretreatment
C
filtration
C
grinding, drying
Unsalable Waste
1.
Technical Certainty unknown
(Proven?)
2.
Economics
3.
Same transport problems as saleable
4.
Public perception of Yellowknife public
(How safe is Safe?)
5.
Storage location/system
6.
Feed stock
7.
Use of Con's Autoclave
8.
Production Rate
Future Studies
1.
Handling
2.
Pilot Base studies using As 2O3 in processes
3.
Will zeolite work?
8 As2O3 in tail paste backfill
4.
Water movement underground. Assume flooded conditions.
C
To ensure transport
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Environment Considerations
Water Quality
Air Emissions
Dust
Fish
OH&S
C
Immediate contact
C
Indirect contact
C
Failure modes
Other Considerations
C
political
C
public
C
legal
C
time line to completion
C
other jurisdictions
Plenary:
A plenary group discussion followed the individual group workshop. At this session the results of each
small group’s meeting were presented for open discussion. Comments and ideas put forth in this
session were used to prepare a format for the afternoon technical group meeting and the groups came
to some agreement as to the main issues and management alternatives to further explore.

2.3.2 Afternoon Session
The afternoon group discussions focused on three topics decided upon in the morning plenary:
<
the storage of arsenic trioxide underground
<
the transport and handling of arsenic trioxide to/on the surface
<
options for treating the arsenic trioxide for sale or disposal.
Each topic provided the basis of discussion for one of the three individual break-out groups. The
groups were formed based on technical expertise and relevant regulatory requirements. Each group
attempted to assess the various management options based on the following common criteria discussed
during the morning sessions. Table 2.0, found at the end of this section provides a summary of the
group assessments.
Discussion Issues and Assessment Criteria
1.

2.

3.
4.

Human Health:
a. Occupational Health and Safety (OH&S)
b. Effects on the general population
Environmental/Ecological Risk
C
The effect on the larger environment was to be considered (i.e. socioeconomic)
Public Perception/Education Requirements
Regulatory Concerns:
a.
Approvability/Acceptance of the option
b.
National/International regulations
c.
Current/Future regulatory trends
d.
Requirements
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5.

6.

7.

Technical Feasibility
a.
Simplicity of the option
b.
The ability to install the technology
c.
The possibility of short term implementation
d.
The current state of development of the technology
e.
Available contingency plans for option failure
f.
Research and development requirements to bring the technology on-line
g.
Unknowns
Liability
a.
To the company
b.
To the Crown
c.
To 3rd parties
d.
Future/long term liabilities
Economics/Cost

The results of these group discussion sessions and group compositions follow. A summary of the
results of each group’s assessments are presented in Table 2: Feasibility of Management Options,
following this Section of the report.

Group 1: Arsenic Trioxide Underground
Members:

Rick Allan
Sue Lendrum
Steve Harbicht
Frank Hamilton
Dr. Sylvain Chouinard
Sylvester Wong
David Livingston
Jim McCaul
John Barr
Dr. Gary Thorne
John Gibson

-

Royal Oak Mines Inc.
Royal Oak Mines Inc.
Environment Canada
GNWT, H&SS
Stanton Medical Clinic
GNWT, WCB
DIAND, WRD
DIAND, WRD
MOEE, Ontario
Atomic Energy Canada Limited
NHRI

Facilitator:

Gary Strong

-

Dillon Consulting Limited

Discussions based on Economics
3)

As Is - Pumping

C
C

$40/ton vault development for next ton of dust
+15% operations and maintenance (O&M)
Pumping - can/was calculated ± $250,000 / year
water quality unknown possible treatment ?? $

C

studies - Hydro Geo Study
monitoring wells development based on $150,000
interp of G/W movement annual $35,000
Recharge/infiltration
water chemistry
isotope
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-

3.D mapping - $0
water balance - $200,000
Required even if As 2O3 removed
MET - 1 time
Consultant - annual $50,000
effects of shafts, drifts, etc
risk assessment
failure assessment

Public Education
C
C

front end - $10,000 + cost of each presentation or open house
form public advisory committees

Legal Implications / Challenges
C

dollar ($) value unknown and could be very high

4)

As Is - No Pumping

C
C

larger study - ecological risk assessment
legal problems

In Situ Treatment
C

Unknown

New Location
C

cost of development & all other sites

(Re)freeze / Barrier (Grouting)
C
C

No technology for long term
100% Containment not possible

Relocation to Permafrost Zone
C

Same costs and transport
(x2) x extraction
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Risk Assessment
Risk
G/W
high
S/W
high
workers low-high
known
Public contact unknown
Air
low

Impact

Assessment

known
known

unknown
unknown

low
high
unknown

unknown
unknown

Regulatory Approvability
C
C

C
C

C
C
C

C

marginal
several agencies
Land Issues
City of Yellowknife
GNWT
Land Claims Groups
land use plan
lack of certainty
water DFO
DIAND/WB
EC
HSS - Hamilton
Air
GNWT/EC
WBC/Mine Safety
Mackenzie Valley Resource Management Act
WB
LB
RB
Sustainable Develop Objectives

Technical Feasibility
C
C
C
C
C

simplicity
ability to do now
state of development
research requires
contingency
weak

-

yes
yes
yes
many studies re G/W & S/W
other options if pumped
if flooded - pump out & treat

Liability - Future / Present / who
NOW

-

Previous Owners ???
Current Owner

FUTURE

-

crown may never release mine from responsibility and liability
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Underground Storage
a)
b)
c)
d)
e)

As Is

let flood
pump
Refreeze/Barrier
In Situ Treatment
New Location
Risk Management & Maintenance

Criteria/Issues
1.
2.
3.
4.
5.
6.

7.

8.

Economics

low capital cost
an unknown cost associated with all aspects of option
Risk
unknown Medium to High
OH&S
potentially low
Environmental/Ecological Risk Medium to High
Public Perception
poor (High)
relation, education
Regulatory
approvability - low probability
national low probability.
international low probability.
current/future low probability.
requirements low risk
Technical Feasibility
- flexible low risk
- simplicity
- ability to install in short-term
- state of development
- research requirements
- contingency
Liability- future / present
- high
- company
- crown
- 3rd parties

Group 2: Transport of Arsenic Trioxide to Surface
Members:

Stephen Schultz David Donison
Terry Brooks
Peter Bengts
Shannon Pagotto
Dave Nutter
Rob Walker
Maria Healy
Tony Willacy
Mike Borden

Royal Oak
Graham Mining
MACA
WCB
DIAND, WRD
DIAND, Minerals
DIAND, E & C
DFO
Westmar Consulting
Miramar Con Mine

Facilitator:

Dave Clark

-

Dillon Consulting Ltd (Van)

Discussion of Criteria/Issues by Group:
#2.
In principle - minimize quantity stored at surface.
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#4.

C
C

#5.
#6.

General Points: OH & S
Workers Comp.
Component of licence/CEAA
Fisheries Act (where drilling or discharge)
Microwave Energy
International less important
In future:Mackenzie Valley Resource Management Act?
CEPA - Arsenic?
Dogrib Land Claim Settlement?
Add effectiveness to criteria list
Long term reduction potential to Crown and company, but labor relations an issue in short
term.

Alternatives for Removal to Surface:
Removal and Lift to surface undertaken to minimize amount to be stored at surface - demand
management.
Alternatives with High Technical Confidence
C
C
C

Vacuum
Pumping (water/dust)
Digging (clam/base removal)

Evolving applications of technologies for this activity - R&D required:
C
C
C
C

Sublimation:- Microwave heat to form gas for removal
Electrostatic removal
Solidification/followed by removal
Vaporization (nuclear)

Surface Movement and Storage:
C
C

C
C
C

Pneumatic:pressure or vacuum
low installation/maintenance
Truck: (relative to vacuum)
new introduced handling & transfer
higher public concern and worker concern
higher risk to population at large and eco/env
liability increased with increased handling
Slurry:- perception of public may be lower risk
Economic/cost of above are uncertain - f(time)
TRP Tanks:-

New Storage:-

short term storage
greater perception concern
good setting
lower cost and assured quantity stored
greater life expectancy- need to identify with/without treatment
higher efficiency
amount of storage (disposition alternatives)
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Conveyors:-

questionable costs (high) at this anticipated scale

Assessment of Options:
Vacuum:
1a.

b.

2.
3.
4.
5.

6.
7.

OH&S
-installation/maintenance HIGH- but mitigatable with
- hygiene
- personal protection equipment
- selected engineering technique
Pop. at Large LOW (normal operations)
HIGH - mitigatable with:
-proper design and monitoring
-ventilation isolation
Ecological/Environmental
- LOW
- HIGH (under upset) - mitigate as above
Public Perception - MODERATE - mitigated by education
-workers - HIGH - mitigate by education/training (ongoing)
Regulatory - MODERATE
Technical - LOW
-Challenging but low risk
-Further development required
Liability - MODERATE
Economic/Cost - MODERATE

Pumping/Slurry:
1a.
See vacuum
b.
See vacuum
2.
See vacuum
3.
See vacuum
4.
Regulatory - MODERATE
-additional water discharge quality challenges
5.
Technical - MODERATE
-water balance - further examination of issues related to storing wet dust
6.
Same as vacuum
7.
Same as vacuum
Digging:
1a.

b.

Clam: LOW
Draw Point: MODERATE
-installation/maintenance/operation - HIGH but mitigatable: see vacuum
-more ????ing than vacuum
Same as vacuum
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2.

3.
4.
5.
6.
7.

Same as vacuum
-MODERATE under upset
*Control fugitive dust during loading
No difference
MODERATE
LOW- challenge/available components/less simple/less effective
Same as vacuum
-but new contaminated area - tunnel
Same as vacuum - slightly higher operating cost.

Group 3: Arsenic Trioxide Treatment Options
Members:

John Stard,
Kent Morton
Serena Domvile Ed Collins
Brad Colpitts
Neill Thompson Terry Pepper
Dr. Bill Cullen
Dr. Jack Adams Dr. J.M. Tranquilla
Holger Krutzelmann
Cary Johnson
Luis Wilson

Royal Oak Mines Inc.
Royal Oak Mines Inc.
Beacon Hill Consultants Ltd.
Environment Canada
YK Health & Social Services
DIAND, WRD
Highwood Resources
University of B.C.
Weber State University
EMR Microwave Technology
Hatch Associates, Ltd.
Miramar Con Mine
Barrick El Indio Mine

Facilitator:

Craig Thomas

-

Dillon Consulting Limited

Discussion - Processing to an Economic or Uneconomic end product
Economic Use -

WAROX treatment or hot water leach process

1.

Additional Handling - New Process
OH&S with new process additional risks are probable
General Public - transport to markets increase risk to general public but
reduces long-term risk in exchange for acute short-term risk
emergency spill response plan and team will be required

2.

Enviro./Ecolog. risk
Additional handling, transport and maintenance production of pure arsenic
increases risk, but over long term reduces risk at site with storage of large
amounts of arsenic dust material.
Public Perception/Education
If it is done openly, the public will come on-side.
Less Public Relations will be required than if the material is left underground.
Public education and full participation would be required to provide comfort
level for acceptance of processing handling and transportation.

3.
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4.

Regulatory

approv./accept
nat./internat
current/future
requirement
Regulatory - approvals?
C
process modification will require various levels of approvals but will not likely require
major changes in mine operations.
C
timing & requirements may extend period for implementation therefore storage and
contingency plans are important.
C
water licence/CEAA?
C
what land requirements
5.
Technical Feasibility
relatively simple related to modification to existing process yet
transportation handling requirements increase technological
requirement.
ability to install
short term
state of develop.
available contingency
future R/D required
# unknown
C
simplicity - WAROX more so than others
C
installation - high technical requirements
C
state of development
- low - med WAROX treatment require much more research.
- low - others (water leach) is proven technology to some
degree.
C
contingency - storage
C
comprehensive R&D required
market and marketable is an unknown for stability and availability.
Unknown
modification or new plant
impurities to market product may create periodic problems meeting market
requirements
process chemistry requires further study
economics (cost)
time line for implementation
process demonstration - ranking study
6.
Liabilitycompany
crown
3rd party
future/long term
C
liability to shipping
C
product handling & liability
C
market liability to and at receiver
C
higher liability to worker safety in short-term for long-term gain
7.
C
C

Economic/cost
WAROX lower than others
wet process - mod. high

Process Considerations
Short Term Goal to Longer term.
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C
C
C
C
C
C
C
C
C
C
C
C

minor modification better gold recovery but not to a marketable arsenic product
in 2-3 years may find a process to meet market conditions but market may not exist
market review & process development required which will take time to fully understand
it is very likely that ROM can't meet short-term objective to marketable product with
successful market acceptance.
underground storage capacity with process modifications to saleable market product, but
surface storage will provide time line.
need 95% at least 99% to break market
additional storage capacity will provide contingency plan & process development time, but
commitment to process needs to be confirmed in a short-term (6 - 12 months)?
storage will be part of the process
the durability of the storage tanks is an issue
any short-term decision requires further option to be developed as contingency plan due to
market volatility.
regulatory requirements & timing that will allow targets to be used
it may be faster to modify a process from a regulatory process than to build a new one

Non-marketable Product
C
C
C

1.
2.
3.
4.
5.

two products after gold recovery increase 1) low grade stored arsenic trioxide 2) high grade
arsenic trioxide from daily process.
Encapsulate in concrete back to mine storage facilities underground or on surface
Production of ferric arsenate is complicated (the material must be solubilized and then
precipitated) so encapsulation may be the preferred option.
-

lower risk but handling associated with cement will be required.
low risk increase from current storage due to existing unknowns
reduces risk as the process produces a more stable product
questionable issues based on product being stored at site thus not necessarily dealing
with the local issue.
leachate quality, quantity and monitoring capabilities will be questioned by regulators
long-term stability can’t be quantified.
a) high feasibility process
b) should be able to stabilize with current technologies
c) available technology exists but must be defined

Unknowns include:
leachability with concentration
cement formulations
6.
liability will be long-term stabilization and monitoring capabilities
7.
high cost relationship with ratio of arsenic to cement a stabilizing material (zeolites)
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Microwave and Autoclave Processes
Microwave Technology

Autoclave Technology

New Plant

New Plant or Transport/Transfer to existing
Plant

1

- handling only, less risk
- no transport

- exposure is low to general public and
operator
- generally some higher risks

2

- low risk
- ferric arsenate by product

- low risk

3

- acceptable but not totally proven

- exists, acceptable

4

- different and may be longer-term due to new
technology ?

- has been regulated previously in local setting

5

- 100 ton/day any feedstock
- pilot studies indicator if is feasible
- simple to install
- established pilot plant
- characterize feedstock

- highly feasible has been done
- complex operation requiring further study to
Giant’s material and conditions
- exists
- state of development - established
- characterize feedstock

6

- addition to process, long-term stability

- shipping if to Con
- long-term stability

7

- 35% of capital cost as compared to new
autoclave

HIGH
- existing Con Autoclave - not as high
- current owner? no control

Plenary:
A plenary session was held, and the results of each technical group were presented. At this session it
was decided that there are many options that show high potential for success, but that there is still
development work to be done and management planning to be completed before any one or number of
options can be implemented.
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Table 2.0
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Table 2: Alternatives Assessment
Transportation to Surface
Assessment Criteria

Underground Storage

Vacuum

Pumping/Slurry

Processing to Upgrade

Processing to Stabilize

Clam/Drawpoint Mucking

WAROX/Wet
Process

Stabilization with
Zeolite/Cement

Microwave
New Plant

Autoclave
New Plant or
Transport/Transfer

Human Health:
-OH & S
-General Population

-LOW OH & S risks

-OH & S - installation/
maintenance is of HIGH
concern but mitigatable with
hygiene, personal protection
equipment and selected
engineering technique
-General Population - LOW
under normal conditions,
HIGH under upset
conditions, mitigatable with
proper design and
monitoring and ventilation
isolation

-As with Vacuum

-OH & S LOW with clam,
moderate with drawpoint,
installation/maintenance/oper
ation HIGH but mitigatable
as with vacuum
-General population is same
as with vacuum

-Risk is involved since there
will be additional handling

-LOWER risk but increased
handling with cement
-LOW risk increase from
current storage
-No change

-Handling only, less risk
-No transport

-Exposure is LOW to
operator and general public
-Generally some HIGHER
risks than microwave

Environmental/Ecological
Risk:

-MEDIUM to HIGH

-Generally LOW but HIGH
under upset, mitigate as
above

-As with vacuum

-LOW but MODERATE
under upset.
*must control fugitive dust
during loading

-There will be risk

-Reduces risk

-LOW risk
-ferric arsenate by-product

-LOW risk

Public Perception/Education:

-POOR, would need
education, public relations

-MODERATE, mitigated by
education
-HIGH to workers, mitigate
with education/training
(ongoing)

-As with vacuum

-No difference

-Will need to be very upfront with process

-Questionable issues

-Acceptable

-Exists, therefore acceptable

Regulatory:
-Approvabiliy/Acceptance
-National/International
-Current/Future Regulations
-Requirements

-MODERATE

-MODERATE, additional
water discharge quality
challenges

-MODERATE

-LOW Prob.
-LOW Prob./LOW Prob.
-LOW Prob.
-LOW Risk

-Regulatory requirements
will vary depending on
whether a new plant is
constructed or if the current
process is modified

-Leachate quality &
monitoring - long term
stability

-Different and may be long
term due to new technology

-Has been regulated
previously

Technical feasibility:
-Simplicity
-Ability to Install
-Short Term
-State of Development
-Available Contingency
-Future R & D Required
-Unknowns

-flexible, LOW risk

-LOW, challenging but low
risk

-MODERATE - water
balance, further examination
of issues related to storing
wet dust

-LOW:
-challenge/available
components/less simple/less
effective

-WAROX is more simple
than others
-Installation cost will be
HIGH
-State of development:
LOW to MEDIUM with
WAROX, LOW with others
-Storage is contingency plan
-Comprehensive R & D is
required
-Unknowns: market and
marketability, process
modification or new plant
required, impurities in
market product, process
chemistry, economics/cost,
time line for implementation,
process demonstration, need
ranking study

-HIGH feasibility, Available
-Unknowns: Leachability
with concentration, cement
formulation

-100 ton/day feedstock
-simple to install
-establish pilot plant
-characterize feedstock

-HIGH
-Complex operation
-Exists
-State of development is
established
-Characterize feedstock

Liability:
-To Company
-To Crown
-To 3rd Parties
-Future/Long Term

-Future/Long term liability is
potentially HIGH

-MODERATE

-MODERATE

-MODERATE, but new
contaminated area (tunnel)

-Liability involved in
shipping, product handling,
market liability to and at
receiver, higher liability to
worker safety in short term
for long term gain

-LOWER liability

-Addition to process
-Long term stability

-Shipping, if to Con
-Long term stability

Economics/Cost:

-LOW capital but an
increasing unknown

-MODERATE

-MODERATE

-MODERATE, with slightly
higher operating cost than
vacuum

-WAROX LOWER than
others
-Wet process MODERATE to HIGH

-HIGH

-35% of capital compared
to new autoclave

-HIGH
-Less if using existing plant
-If not owner than have no
control

DILLON CONSULTING LIMITED

3.0

MEETING SUMMARY

The three day technical meeting was concluded with comments from Dave Clark, Dillon Consulting
Limited; Rick Allan, Royal Oak Mines; and David Livingston, WD-DIAND.
It was the general consensus of the entire group that this forum with regulatory representatives,
technical experts and the proponent (Royal Oak Mine) was the first of its kind to deal with
management options for the stored arsenic trioxide. Most issues were brought to the meeting table
very openly, by all parties, allowing attendees to gain a fuller understand of the existing situation at the
mine and gain insight into the feasibility of various management options, both proven and under
development, from a technical and regulatory stand point.
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APPENDIX I
ARSENIC TRIOXIDE MANAGEMENT
GIANT MINE, YELLOWKNIFE, NT
TECHNICAL MEETING
DAY 1
OCTOBER 28, 1997

GIANT MINE HISTORY
AND
CURRENT PRACTICES

PRESENTATIONS:
RICHARD ALLAN
C GIANT’S HISTORY
KENT MORTON
C GIANT’S GOLD RETRIEVAL PROCESSES

Giant Mine History and Current Practices
Rick Allan, Royal Oak Mines

Giant Mine History and Current Practices
Kent Morton, Royal Oak Mines

WHAT IS ARSENIC TRIOXIDE
AND
WHAT ARE IT’S EFFECTS?

PRESENTATIONS:
SERENA DOMVILLE - DOMVILLE AND ASSOCIATES
C ENVIRONMENT AND HEALTH
DR. SYLVAIN CHOUINARD - HEALTH AND SOCIAL
SERVICES - GNWT
C HEALTH EFFECTS OF ARSENIC TRIOXIDE
DR. BILL CULLEN - UNIVERSITY OF BRITISH
COLUMBIA
C ARSENIC AND THE ENVIRONMENT

Forms and Chemistry of Arsenic and it’s Effects on the
Environment and Human Health
Serena Domville, Domville and Associates

Health Effects of Arsenic
Dr. Sylvain Chouinard, Health and Social Services

Arsenic and the Environment
Dr. W.R. Cullen, University of British
Columbia

THE ECONOMICS OF
ARSENIC TRIOXIDE

PRESENTATION:
SUE LENDRUM - ROYAL OAK MINES
C NATIONAL AND INTERNATIONAL ECONOMICS

APPENDIX II
ARSENIC TRIOXIDE MANAGEMENT
GIANT MINE, YELLOWKNIFE, NT
TECHNICAL MEETING
DAY 2
OCTOBER 29, 1997

REGULATORY OVERVIEW

PRESENTATIONS:
DAVE CLARK - DILLON CONSULTING LIMITED
C OVERALL REGULATORY PARTICIPATION
LAURIE BRUCE - DILLON CONSULTING LIMITED
C REVIEW OF CEAA PROCESS

Canadian Environmental Assessment Act
Laurie Bruce, Dillon Consulting Limited

TRANSPORT AND HANDLING OF
ARSENIC TRIOXIDE

PRESENTATIONS:
DAVE DONISON - GRAHAM MINING LIMITED
C UNDERGROUND REMOVAL METHODS
TONY WILLACY
C SURFACE HANDLING AND STORAGE

Underground Removal Methods
Dave Donison, Graham Mining Limited

Surface Handling of Arsenic Trioxide
Tony Willacy, Westmar Consulting

MATERIAL
PROCESSING/UPGRADING
AS AN ECONOMIC COMMODITY

PRESENTATIONS:
TERRY PEPPER - HIGHWOOD RESOURCES
C PURIFICATION TREATMENT PROCESSES
KENT MORTON - ROYAL OAK MINES
C WAROX PROCESSING

Processes for Treating Arsenic Trioxide Containing
Baghouse Dust
Terry Pepper, Highwood Resources

MATERIAL PROCESSING/
STABILIZATION/NEUTRALIZATION
AS AN UNECONOMIC WASTE

PRESENTATIONS:
DR. J.M. TRANQUILLA - EMR MICROWAVE
TECHNOLOGIES
C MICROWAVE TREATMENT TECHNOLOGIES
DR. MARTIN BAKKER - UNIVERSITY OF ALABAMA
C ZEOLITE-HYDRAULIC CEMENT CONTAINMENT
DR. JACK ADAMS - WEBER STATE UNIVERSITY
C BIOREMEDIATION

EMR Microwave Technology
Dr. J.M. Tranquilla, EMR Microwave Technology

Zeolite-Hydraulic Cement Containment
Dr. Martin G. Bakker, University of Alabama

Bioremediation of Arsenic Containing Waste
Dr. Jack Adams, Weber State University

MOEE Regulatory Experience
John Barr, MOEE

Refractory Gold Ore Processing Options
Holger Krutzelmann, Hatch Associates

Miramar Con Mine - Autoclave Operation
Cary Johnson, Miramar Con Mine

Groundwater Monitoring
Dr. Gary Thorne, AECL

CASE STUDIES

PRESENTATIONS:
JOHN BARR - MINISTRY OF ENVIRONMENT AND
ENERGY,
ONTARIO
C REGULATORY OVERVIEW
C CAMPBELL LAKE MINE OPERATIONS
HOLGER KRUTZELMANN - HATCH ASSOCIATES
C REFRACTORY GOLD ORE PROCESSING
LUIS WILSON - BARRICK GOLD
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Agenda Item # 1: Overview of Arsenic Trioxide Management at Giant Mine and the Chronology
of Events Related to the Work Completed to Date on Arsenic Trioxide Management Practices
and Options.
Presenters: Rick Allan, Neill Thompson, John Gale.
Presentation Abstracts:
Rick Allan - Giant Mine: History and Status of Arsenic Trioxide Management
Since the first production of arsenic trioxide bearing dust, resulting from the refining of
refractory ores, Giant Mine has constantly re-evaluated and updated it’s arsenic trioxide disposal
practices.
With the implementation of underground arsenic trioxide storage in the 1950's, the giant Mine
was recognized as providing an environmentally sound disposal concept. This plan included placing
the material underground, in specially designed storage chambers, as a final disposal procedure. The
arsenic trioxide storage areas would be isolated by bulkheads and permanently frozen to minimize the
potential for the material to leach into the groundwater.
With a better understanding of arsenic chemistry, mine conditions, and emerging technologies
it is apparent that the continued practice of underground storage is not a completely risk free disposal
method.
The history of the underground storage practice and the status of the storage chambers are
described, along with a general outline of future options for permanent disposal.
Neill Thompson - Chronology of Events Related to Work Completed on Arsenic Trioxide
Management Practices.
Since 1997 the Department has been quite actively collaborating on a large amount of projects
to assess the options for managing the arsenic trioxide stored underground at the Giant Mine. The
main areas of focus are: current underground conditions, extraction methods, upgrading/re-processing
the material to a commercial product and converting it into an environmentally stable material. Work
has been conducted by the Department and in conjunction with other government agencies, consultants,
the company itself, academics and mining and industry experts. To date the Department has spent
approximately $750, 000 on 18 projects.
This work undertaken provides benefits in two ways: firstly, it provides the government, in
it’s role as the regulator, with information independant of the company’s to determine if what the
company is proposing is valid; and secondly, it furthers the general state of knowledge on arsenic
trioxide management so that collectively more informative decisions can be made.
The presentation will briefly describe the types of projects undertaken.
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John Gale - Hydrogeological Assessment of the Giant Mine and Arsenic Migration: Progress and
Plans
A three-dimensional, numerical, groundwater flow and transport model of the Giant Mine is
being developed by Fracflow Consultants Inc. as part of the Giant Mine Arsenic Trioxide
Management Strategy. This model will be one of the important tools required to assess the
engineering and scientific options that will be proposed for the management of arsenic trioxide dust
at the Giant Mine. Environmental impacts will likely occur even if the majority of the arsenic trioxide
dust is extracted from the underground storage chambers. Due to the physical/chemical nature of the
dust and the condition of the storage chambers, extraction may not be successful in recovering all of
the waste material, based on discussions at the previous Arsenic Trioxide Management Workshop.
The residual fraction of the arsenic dust may be a significant quantity and is regarded as a significant
potential source of long-term groundwater contamination in the Giant Mine area.
The Giant Mine is located at the south end of the Baker Creek Watershed. The watershed is
approximately 28 km long, it has an average width of about 4.5 km, and a total surface area of
approximately 126 km2 based on the HYDAT data (Environment Canada, 1996). The total mean
annual precipitation recorded at Yellowknife airport is about 270 mm (an adjustment for gauge under
catch increases this amount to about 340 mm). Basin-wide evapotranspiration is estimated to be 200
mm per year; small lake evaporation is about 400 mm per year; and surface runoff is about 46 mm (±
36 mm). The amount of precipitation that actually recharges the groundwater flow system is estimated
to be 62 mm per year (± 40 mm), or 18 to 22% of available precipitation, indicating a dynamic
groundwater flow system.
The flow and transport model is being used for evaluation of the current and post-mining
groundwater flow patterns at the mine site, identification of the potential pathways and migration rates
for dissolved arsenic leaking from the underground storage chambers, identification of the surface
discharge areas for dissolved arsenic (i.e., when, where, and how much arsenic will be discharged),
and evaluation of the effectiveness of proposed measures to manage and mitigate this problem. The
flow and transport simulations will provide critical information for determining if the arsenic trioxide
dust will be left underground or, if it is to be removed, what would be the tolerable amount of residual
arsenic that could be left behind in the chambers.
Hydro-geological investigations conducted by the study team have identified high
concentrations of dissolved arsenic and other chemicals in borehole seeps located about 90 m (300
feet) below some of the oldest storage chambers (B-Series) in the mine. It is highly likely that this
chemical contamination has originated from the storage chambers. At the present time, it appears that
dissolved arsenic and its associated chemicals are being contained and controlled by the mine’s dewatering and surface treatment system.
Based on the conceptual hydro-geological model of the mine when it closes and floods,
continued leakage of arsenic and other associated contamination from these chambers into the
groundwater flow system will probably result in the migration of this contamination to discharge areas
that will develop along the Baker Creek valley, and near the A2 open pit in particular. Consequently,
mitigation by removal and treatment should necessarily include remedial measures to address the
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groundwater contamination issue, including the ongoing preliminary modelling (Phase 1), planned
field activities (Phase 2), and final model simulations (Phase 3).
Presenter Bios:
Neill Thompson graduated with a Bachelor of Science degree in Geology from the University
of Manitoba.
He worked for eight years in environmental management in the mining industry in northern
Saskatchewan. During that time he experience a broad range of environmental activities associated
with construction, commissioning, operation and reclamation at the mine.
Neill has spent the last twelve years in the Northwest Territories, first with the GNWT and later with
DIAND.
In his ten years with the GNWT Neill was with the Environmental Protection Division of what is now
the Department of Resources, Wildlife and Economic Development where he attained the position of
Assistant Director. Through this period Neill was involved in a number of regulatory initiatives and
national level committees relating to hazardous waste, contaminated sites and the transportation of
dangerous goods. He was also involved in the environmental review and development of water
licenses through the NWT Water Board’s Technical Advisory Committee.
Neill has been with Water Resources Division of DIAND for over two years and is the Head of the
Regulatory Approvals Section. The Section has responsibility for providing technical support to the
NWT Water Board by conducting environmental screenings, undertaking technical project reviews
and developing water licenses. During this time he has also developed a number of project teams to
address water resource related issues. He is currently involved in the Department’s team evaluating
arsenic management options at the Giant Mine.
Neill is also active in the area of land reclamation. He is a national Director for the Canadian Land
Reclamation Association and is the CLRA representative on the International Association of Land
Reclamationists.
John Gale, the President of Fracflow Consultants, is a Hydrogeologist/Geological Engineer
whose expertise covers a broad spectrum of environmental and geological engineering, with
specialization in the hydrogeology of thin overburden over fractured-rock systems, contaminant
hydrogeology, and flow system analysis especially in mining applications. Dr. Gale has had over 25
years experience in conducting and supervising both small and large scale projects and has authored
and/or co-authored over 150 scientific and engineering publications (list is available on request).
Over the last 22 years, Dr. Gale has taught physical and contaminant hydrogeology at both the
undergraduate and graduate levels, at both the University of Waterloo and Memorial University, and
contributed to a number of short courses, seminars and lectures in fractured rock hydrogeology in a
number of institutions in more than 15 countries. This work has also included the supervision of the
thesis research and thesis preparation for approximately 30 undergraduate honours students, about 20
MSc students, and about 5 PhD students. Dr. Gale has been the project manager or the principal
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investigator for a range of projects, in which environmental site and groundwater investigations have
been an integral part of the work, including the international Stripa Project, the Voisey’s Bay Baseline
Hydrogeological Study, the CVRD Minewater inflow study, the Makinson’s NCSRP PCB project, the
Gander NCSRP hydrocarbon DESRT project, and a host of other environmental and hydrogeological
projects.

EDUCATION AND CERTIFICATION
•
•
•
•
•

Ph.D. (Engineering Geoscience), University of California at Berkeley, Berkeley, Ca., U.S.,
1975.
M.E.Sci. (Engineering Geoscience), University of California at Berkeley, Berkeley, Ca.,
U.S. , 1973.
M.Sc. (Hydrogeology), University of Western Ontario, London, ON , 1971.
B.Sc. (Geo.) and B.A. (Ed.), Memorial University of Newfoundland (MUN), St. John's, NF
, 1968.
Professional Geoscientist/Engineer, Association of Professional Engineers of NS,
Association of Professional Engineers and Geoscientists of NF, and NAPEGG, NWT.
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Agenda Item # 2: The Giant Mine Arsenic Management Strategy Being Led By The Federal
Government: Commitment and Action
Presenter: Dave Nutter
Presentation Abstract:
There is a significant amount of highly toxic As 2 O 3 stored undergound at the Giant Mine in
Yellowknife. DIAND’s number one priority is safeguarding public health and safety, and securing the
environment, ensuring that this As 2O3 does not adversely impact on the lives of residents in the Yellowknife
region.
The Giant Mine is still in the hands of the private sector, and it is their responsibility to ensure that
all laws are complied with. However, should the property be abandoned, DIAND, with other federal and
territorial agencies, will ensure that all necessary steps are taken to keep the As 2O3 safely contained at the
mine site until the best means of dealing with it over the long term is identified, assessed, approved and
implemented.
DIAND’s current role in the process leading to the implementation of a long term As 2O3 management
solution is that of a regulator. Strictly speaking, the development of this management solution is the private
sector’s responsibility. However, we all are well aware of the financial situation facing Royal Oak Mines
Inc., the owner of the Giant Mine. DIAND believes that the public should not have to wait for this financial
situation to be resolved before the As 2O3 issue is addressed; rather, actions must be taken now to come up
with the long term plan for dealing with the As2O3. For this reason, DIAND has taken the lead in identifying
the problems associated with the As 2O3 and finding the best long term solution. This week’s technical
workshop should make significant progress towards identifying that solution.
At present, the safest location to store the As 2O3 is underground at Giant. It is securely contained
there in vaults, and any leakage of contaminated groundwater is collected in the mine sumps and returned
to surface for treatment.
It is important to choose the right solution, not just pick what seems obvious off the shelf. There
are a variety of proven technologies or processes which have dealt and are dealing with As 2O3 elsewhere in
the world, including at the Con Mine in Yellowknife. However, each situation is unique, and Giant certainly
is. The sheer volume of As 2O3 and its location underground at Giant place this management problem in a
very challenging category of its own. Given its location on the outskirts of a major community and its
proximity to a large water body which serves much of the NWT, there is a high degree of public interest and,
understandably, public concern.
We must ensure that the solution is the right one for the long term, primarily from the perspective
of safeguarding the public’s health and the environment. Also, because significant public expenditures may
be required to deal with the problem, we must ensure a wise and effective use of public funds.
Finally, it is very important that the process of selecting and implementing the long term As 2O3
management solution is a public one, so that the public accepts and supports this solution. An open and
thorough environmental impact assessment can and will meet the need for public transparency and support.
This process will be discussed more fully by speakers following me.
The speakers before me have reviewed the work undertaken to date by DIAND and Royal Oak, in
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our attempts to fully understand the problems surrounding the underground storage of As 2O3 at Giant. Over
the past 18 months, DIAND has invested close to one million dollars in gathering information which has put
us much closer to finding the best long term management solution. Over the next three days, we will learn
about and discuss the merits of and challenges inherent in a number of As 2O3 management options.
DIAND has developed a strategic framework and estimated time line for the actual implementation
of the As2O3 management option which is ultimately chosen. The strategic framework consists of 6
components: Define the Problem; Develop Options for Solutions (to the problem); Complete the Project
Description; Complete the Environmental Assessment; Complete the Regulatory Approvals, and
Implementation. Each component is characterized by three facets: Technical; Policy and Communications,
and DIAND has identified tasks which must be addressed within each of these facets.
For example, as part of developing options for long term As 2O3 management, the technical facet
includes the identification of all feasible options and their assessment against a standard set of evaluation
criteria. We will develop these evaluation criteria at this week’s workshop, and, through their application,
be able to focus our attention on a short list of the most promising management options. This evaluation
will also identify the knowledge gaps and show us where more research is required to confirm the most
appropriate management solution.
DIAND estimates that at least 4 years will be required before we will see full implementation of a long
term As2O3 management solution, and this is contingent upon the selection of this preferred option within
the next 18 months. The following 2-3 years would be required to prepare a complete project description,
submit this project proposal to rigorous environmental impact assessment and public review, and obtain the
necessary regulatory approvals. Because this is a significant environmental issue within the community,
DIAND is committed to a thorough public review of the proposed As 2O3 management option before we will
authorize its implementation. And, as we have seen recently with both the BHP and Diavik projects, this
process takes time.
This week’s workshop is a cornerstone of DIAND’s commitment to developing a broad As 2O3
management strategy. DIAND welcomes all participants to this As 2O3 technical workshop and thanks you
for your contributions towards the identification of a long term solution to the management of As 2O3 stored
at the Giant Mine.
Presenter Bio:
Education
BSc - Geology
MSc - Mineral Exploration
Work Experience
- 20+ years in private sector, involved in mineral exploration across Canada and overseas
- 9 years with DIAND, primarily responsible for federal role as manager of mineral development in the NWT
- worked in North since 1971; resident of YK since 1984
- recently focussed solely on federal interest in fate of Royal Oak properties in the NWT
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Agenda Item # 3: Development of the Giant Mine Arsenic Trioxide Project Description:
Objectives & Performance Standards, Environmental Review & Decision Making Processes.
Presenter: David Livingstone
Presentation Abstract:
Objective: Find and implement a safe, permanent solution to the arsenic problem.
Performance Standards:
•
proven technology
•
acceptable risk (safety)
•
minimum maintenance upon closure (permanency)
•
cost-effective
Environmental Impact Assessment:
•
what’s the setting?
•
what are the objectives of the project?
•
what are the options available to achieve the objectives?
•
what are the preferred options and why?
•
what is the preferred solution and why?
Current Water Licence Requirements:
•
detailed description of proposed disposal methods
•
rationale for the preferred method
•
risk assessment for the preferred method
•
detailed description of contingencies
•
implementation of schedule and costs
•
detailed description of management of residual and waste materials
•
detailed monitoring plan
The Steps:
•
clear understanding of the current situation
•
clear understanding of options for treatment
•
ranking of these options, based on performance standards
•
development of preferred option(s)
•
development of preferred solution
•
development of detailed project description, based on preferred solution
•
development environmental assessment report
•
preliminary screening
•
referral to MVEIRB
•
public review
•
regulatory review
•
implementation
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Presenter Bio:
David is currently Director, Renewable Resources and Environment, for the Department of
Indian Affairs and Northern Development in Yellowknife, NWT, where he has lived for the past ten
years. His mandate includes regulatory responsibilities for water resources onshore and offshore in
the NWT, the delivery of numerous environmental programs including the cleanup of contaminated
sites and studies related to the long range transport of contaminants, the development and
implementation of environmental management measures such as monitoring programs, the operations
of the Taiga Environmental Laboratory and ensuring that the requirements of environmental legislation
and the Canadian Environmental Protection Act are met by the department in the NWT. Prior to
assuming his current position about five years ago, David held various positions in Indian Affairs and
Northern Development, Fisheries and Oceans, and the federal department formerly known as Energy,
Mines and Resources.
David was born in Red Lake Ontario and grew up in mining communities in Ontario and
British Colombia. He holds a B.Sc. in Geology from the University of British Colombia and an M.A.
in geography from Carleton University, is married and has two sons.
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Agenda Item # 4: Environmental Impact Assessment Process, Criteria, Factors and
Considerations to Ensure Public Health and Environmental Safety
Presenter: Heidi Klein
Presentation Abstract:
The guiding principles behind environmental impact review are: 1) To protect the environment
from significant adverse impacts; and 2) To protect the social, cultural and economic well-being of
residents and communities in the Mackenzie Valley.
The purpose of environmental assessment is to ensure that the impact on the environment of
proposed developments receive careful consideration before actions are taken in connection with
them, and to ensure that the concerns of Aboriginal Peoples and the general public are taken into
account.
There are three steps to environmental assessment:
Preliminary screening
This step is completed primarily by regulatory authorities such as the Mackenzie Valley Land
and Water Board. This small scale environmental impact assessment is meant to consider impacts on
the environment. It’s purpose is to decide if there might be significant adverse impacts or public
concern.
Environmental Assessment
This step is completed by the Mackenzie Valley Environmental Impact Review Board, which
is an independent, quasi-judicial board. This board is made up of the following members: Gordon
Lennie (Chair), Bertha Rabesca, Len Colosimo, Dennis Bevington, Charlie Snowshoe, and Cindy
Kenny-Gilday.

•
•
•
•
•
•
•
•

Factors to be considered in this step include:
Purpose
Alternative means that are technically and economically feasible
Need for a follow-up program
Capacity of renewable resources likely to be significantly affected to meet existing and future
needs
The impact on the environment including malfunctions or accidents, and any cumulative
impacts that are likely to result from the development in combination with other developments
The significance of any such impacts
Comments submitted by members of the public
Any other matter such as need or available alternatives which are considered relevant
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Environmental Impact Review
Impact on the environment means any effect on land, water, air or any other component of the
environment, as well as on wildlife harvesting, and includes any effect on the social and cultural
environment or on heritage resources.

•
•
•
•
•

Some good practices to follow in Environmental Impact Assessment are:
Integrate development design work with environmental planning
Improve scoping and start baseline studies early
Start public consultation and involvement early
Provide and make available to the public written reasons of any decisions or
recommendation.

Presenter Bio:
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Agenda Item # 5: Framework for Assessing the Options: Preliminary Evaluation Criteria &
Comparative Matrix.
Presenter: Gary Strong
Presentation Abstract:
In order to assess the viability of the options available, a careful evaluation must be
completed. This evaluation will be completed with the aide of a comparative matrix. Evaluation
criteria for this matrix have been developed which address critical issues such as risk, service, impact
and cost. These criteria will be applied to each option in turn whereby they will be ranked in order
to eliminate those options which are not be feasible and to explore those options which are.
Presenter Bio:
Mr. Strong is the Managing Partner for Dillon's Yellowknife operation. Gary is a civil
engineer with over 14 years experience in the planning, conceptual design, detailed design, and
construction of municipal and industrial infrastructure projects. During his 9 years in the NWT, Gary
has continually assembled highly qualified and dedicated project teams to meet the diverse
requirements of the multidisciplinary projects that he has undertaken. As a project manager, Gary has
been involved with the regulatory approval process on a number of occasions, and understands the
current regulatory framework that governs projects in the NWT.
Gary's experience in the north also includes a number of projects for the northern mining industry, both
with respect to the regulatory agency approval process and for detailed design of infrastructure
components. Issues addressed in these projects include: stack emissions, tailings pond construction,
facility monitoring for permit compliance, process water infrastructure design and construction. Gary
understands the various aspects of the mine development and operations, and the activities/operations
that are undertaken in the construction and operational phases of the mines. Some projects he has been
involved with include:
•

Royal Oak Mine Arsenic Trioxide Workshop, 1997 - this consisted of the development and
implementation of a workshop to identify the major issues with the management of arsenic
trioxide at the Giant Mine Site in Yellowknife, NWT.

•

Royal Oak, Stack Emissions, Yellowknife NWT - This work consisted of three project
phases completed for two clients. Phase 1 was completed for Government of Northwest
Territories, Environmental Protection Division, and consisted of the compilation of all
ambient air emission standards for Canada. Phase II, completed on behalf of Royal Oak and
GNWT, Environmental Protection Division, consisted of air modelling for the Roaster Stack
at Giant Mine in Yellowknife, NWT. Phase III, completed for Royal Oak, assessed the
feasibility of various process modifications to meet the requirements of the regulatory
agencies with respect to SO2 emissions.

•

Mir-Mar Con Mine Tailing Pond Water Licence Compliance - On an annual basis Dillon,
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in association with EBA Engineering, completes the inspection and monitoring of the tailings
treatment decant pond system. This assignment has spanned several years, and upgrades to the
facility have been under taken during this period.
•

Environmental Baseline Assessment, Zach Pond, NWT - Completed for a development
company, Dillon completed sediment and water chemistry, limnology, and lower trophic level
data collection and analysis of a pond prior to exploratory drilling. The data collected ins
included in the environmental baseline work for the development.

•

Niven Lake, Yellowknife NT. Back ground documentation was developed to address
concerns, and identify mitigation actions for an old sewage and solid waste facility in
Yellowknife. Through the regulatory process, the site was eventually deregulated, and the
area is currently developing as a subdivision.
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Giant Mine Arsenic Trioxide Technical Workshop
Preliminary Evaluation Criteria and Matrix
Information Package
Workshop Agenda Item #5
DEFINITIONS IN THE CONTEXT OF THIS MATRIX:
Proven Technology: A technology which has published data that shows the technology can be run at
a production scale.
Permanent Solution: A treatment for Arsenic Trioxide which will remove the arsenic from the
Yellowknife biological system.
Environmental Conditions: Those conditions which predominate in Yellowknife such as low
humidity and extreme range in yearly temperatures (from high 20EC to low - 40EC).
End Product: The Arsenic product which is generated by the process.
Level of Confidence: The confidence held by experts in the field in the design with respect to
reliability, stability and efficiency.
Data/information: Any data collected in testing, research or operation of the process.
Reagents: Any material inputs required to complete the process.
Displacement/Disruption: Any actions which change the natural features of the area to any degree.
Capital Costs: All costs from the time that the project received Environmental Assessment approval
through to the end of commissioning. Includes design, procurement, construction and commissioning.
O & M Costs: Operation and Maintenance: the cost of maintaining production from commissioning
until the As2O3 is consumed through the process.
Closure Costs: The cost of decommissioning the plant once production has ceased and completing
such works as to verify the closure does not pose a residual liability.
JUSTIFICATIONS:
Minimum performance criteria:
Why is it important that the technology be proven?
•
Roughly 20 years of technology development has gone on
•
There are proven technologies that are currently used to address this issue in other locations.
Some of these have over 5 years of production records
•
Need to move forward, toward a solution.
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Why does the solution need to be permanent?
•
Need to eliminate problem succession. This workshop is to work towards the final solution.
Intermediate steps, although important in the overall management, are not the focus.
How did you arrive at the number 50 years to completion?
•
2 years to develop a complete project description.
•
2 years for E.A. process.
•
2 to 3 years design and construction.
•
20 to 25 years production.
•
2 years decommisioning.
•
35 years - rounded to 50.

Comparative Criteria:
Risk
Where does the data/information come from? How can we trust it’s credibility?
Order of Confidence from greatest to lowest: 3 rd party, independent, published data, proprietary data.

Service
Why does the process need to be flexible?
Feedstock will change as it will come from both the vaults and the mill process at the mine. Vault
content has been shown to vary widely and there are head grade changes.
Why is it important that this process replace the roaster?
•
To prevent the creation of more As 2O3.
•
Increase the likelihood of Giant site sale and future operation
•
Removes As 2O3 / SO4 air emissions as side benefit.
Why is the recovery level of Arsenic and Gold important?
•
Au recovery is reported to be worth $25million
•
Additional $ recovery may be possible as head grades in old stopes are higher than the current
production head grades.
•
Removal of 100% of As 2O3 impossible - but we need to move towards this.
Cost
Why is cost a factor? Shouldn’t we be trying to clean up the arsenic, no matter what the cost?
Yes, however, where 2 or 3 competing technologies can provide a permanent solution, it is imperative
that the socioeconomic factors be taken into account. Waste of money, either government or private,
does not add to the reliability or security of the process. We need to find the best value solution not
the most expensive or the cheapest solution.

Giant Mine Arsenic Trioxide Technical Workshop

Agenda Item # 5

SCALING FACTORS:
Risk
What level of confidence is there based on the data/information regarding design?
High:

High level of confidence in data available based on a proven record of 5+
facility years of operation
Information regarding design has been widely proven on the full scale
commercial industrial process applied on the same streams and in the similar
environment
A data base containing full set of design data is in existence and is in
compliance with regulatory (licencing) reporting

Moderate:

Limited confidence in data available, based on a record of 1-4 years of
operation
Design information is proven, but with certain modifications and/or process
restrictions
Limited design data are available

Low:

Little confidence in data available, based on a record of less than 1 facility
year of operation
Unproven information. Process was not used for the same streams and/or in
similar environment
Process was never fully developed to a commercial production scale in the
past
Lack of certain design data (data gaps)

What is the level of safety for workers during normal and upset conditions?
High:

Exposure expected during both normal and upset conditions is minimal or
limited and controllable
Exposure through contact only
Automatic control eliminates risk
Regular maintenance requirements and conditions do not pose a risk to
workers safety

Moderate:

Exposure expected is substantial
Exposure during normal operating conditions is limited and controllable, but
during upset conditions is substantial or unpredictable
Exposure through chemical hazards (by contact, inhalation, ingestion and
noise)
Risk is mitigable with effective installation and operational housekeeping
measures, including hygiene and PPE, adherence to certain procedures, and
with education/training
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Automatic control partially eliminates risk
Regular maintenance requirements and conditions pose a moderate and
mitigable risk to workers safety
Low:

Exposure expected during either normal or upset operating conditions is high
and uncontrollable, or unpredictable
Exposure through chemical (by contact, inhalation, ingestion, noise) and
physical hazards (temperature, pressure) through breakdown of equipment
Automatic control does not eliminate risk
Regular maintenance requirements and conditions pose significant risk to
workers safety, or are unknown

Service
What reagents are required, what is the source of these reagents?
High:

Quantities of all reagents required are significantly less than the quantity of As
Reagents are readily available or relatively easy to obtain
Availability of reagents in the future is not expected to differ from their current
availability, and is certain and predictable
Providing of reagents in sufficient quantities is not associated with significant
difficulties and costs
No reagents are required

Moderate:

Quantity of at least one of the reagents required is comparable with the
quantity of As
Availability of reagents is limited
Availability of reagents is likely to decrease in the future
Providing of reagents in sufficient quantities is associated with moderate
difficulties and costs

Low:

Quantity of at least one of the reagents required is significantly higher than the
quantity of As
Reagents (in sufficient quantities) are not easily available
Availability of required quantities of reagents in future is uncertain or
unknown
Providing of reagents in sufficient quantities is associated with high costs or
is difficult

What is the level of flexibility of the process to changes in feedstock quantity and quality?
High:

Good flexibility (or process insensitivity) to fluctuation in both feedstock
quantity and quality
Process operates at 0-100% of design range

Moderate:

Moderate sensitivity (some restrictions/problems) to fluctuations in feedstock
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quantity and quality
Process sensitivity to variations in feedstock quantity but not quality and vice
versa
Flexibility is achievable with reasonable modification of the process
(acceptable trade-offs)
Low:

Process is highly sensitive (serious restrictions/problems) to variation in
feedstock quantity and/or quality
Flexibility is achievable by serious modifications of the process (nonacceptable trade-offs)
Poor flexibility over design range
Flexibility of the process to changes in feedstock quantity or quality is not
known

What is the level of recovery of arsenic and gold for market?
High:

Over 80% recovery of both

Moderate:

Between 50% and 80% recovery of both
Less than 80% recovery of Au and more than 80% recovery of As

Low:

Less than 50% recovery of both
No recovery of either As or Au
Level of recovery of either As or Au is unknown

How expediently would this process eliminate the As 2O3 within 20 years?
High:

The most (80, 90%? - depending on the process conversion rates) of As 2O3 is
converted to a less soluble, environmentally inert form that does not require
specific storage conditions
Small quantity of residue containing As and/or other contaminants requiring
disposal is left behind (less than 10, 20% of initial volume?)

Moderate:

Limited amounts of As2O3 are converted (50-80%?)
Limited quantities of residues requiring disposal are left behind

Low:

Small amounts of As 2O3 are eliminated (less than 50%?)
Big quantities of residue containing contaminants (including As) requiring
disposal are left behind
No As2O3 is eliminated
Expedience of elimination of As 2O3 is unknown
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Impact
Is the volume of the stored end product material minimal?
High:

The volume of the stored end product material is smaller than the current
As2O3 volume

Moderate:

The volume of the stored end product material is comparable with the current
As2O3 volume

Low:

The volume of the stored end product material is larger than the current As 2O3
volume

What number of jobs would be annually created (employment impact)?
High:

Continual employment for a large number of people of all educational profiles
More than a thousand person years of employment

Moderate:

Intermittent employment of a large number of people
Employment for smaller number of high profile workers
Between a hundred and a thousand person years of employment

Low:

No new employment provided
Short term duration (during construction and start-up) of high level of
employment, followed by a continual employment of a small number of people
Less than a hundred person years of employment
Employment impact is unknown

Costs
What are capital costs?
High:

Costs Less than $10,000,000

Moderate:

Costs are between $10,000,000 and $50,000,000

Low:

Costs are more than $50,000,000

What are O & M costs?
High:

Costs Less than $1,000,000 per year

Moderate:

Costs are between $10,000,000 and $50,000,000 per year

Low:

Costs are more than $50,000,000 per year
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What are closure costs?
High:

Costs Less than $1,000,000

Moderate:

Costs are between $1,000,000 and $5,000,000

Low:

Costs are more than $5,000,000
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Preliminary Evaluation Criteria and Matrix
Minimum Performance Criteria

Process Understanding:
$ Is the process a proven technology?
(Does the process provide a permanent
solution to arsenic management?
(Can implementation of the process be
completed within 50 years?
(Can the process be operated in the
Yellowknife environmental conditions?

Public Health and Safety:
$ The routine operation of the process poses no
known risk to public health.
$ Has the end product been proven to be stable?

Pass /
Fail

Pass
Pass
Pass
Pass

Pass
Pass

Comparative Criteria

Risk - Weight
$Has this process been used at a commercial scale for As 2O3
before?
$Has it been used in similar environmental conditions?
$What level of confidence is there based on the data/information
regarding design?
$What is the level of safety for workers during normal and upset
conditions?
Service: Weight
$What reagents are required, what is the source of these reagents?
$Design flexibility: does it fit in current mill process and
equipment already available?
$What is the level of flexibility of the process to changes in
feedstock quantity and quality?
$Can this process replace the roaster?
$What is the level of recovery of arsenic and gold?
$How expediently would this process eliminate the As 2O3 over the
next 20 years?
Impact: Weight
$Is the displacement/disruption of natural features minimal ?
$Are the land/space requirements minimal?
$Is the volume of the stored end product material minimal?
$What number of jobs would be created by this option? (Annually;
in total)
Cost: Weight
What are:
$Capital costs?
$O & M costs?
$Closure costs?
$Is there revenue recovery?

Option #1:
Pump
&treat

Option #2:
Solidification

Option #3:
Autoclave

Option #4:
WAROX

Option #5:
Hot Water
Leach

Option #6:
EMR

Option #7:
Bioleach
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Presenter: Andy Swiderski, Jim Micak
Presenter Bios:
Andy Swiderski has over twenty years of interdisciplinary research, planning, and management
experience in both the private and public sectors across Canada. Twelve years of internal consulting
experience at senior levels in the public sector, including central agency operations, in the areas of strategic
planning, policy analysis, legislation, research design, financial management, and organizational design.
Experience profile includes participation in and management of numerous projects ranging from research
and policy analysis, survey research, strategic planning, capital planning, resource assessment, program
design, organizational design, and human resource management.
The public sector experience is complemented by seven years of project planning and management
in private sector consulting firms. University teaching, research in community and regional/northern planning
and development, resource economics, Aboriginal comprehensive claims, devolution and self-government
complete the qualification profile.

Education
•
PhD

Development Planning,
York University, Toronto (1989)
•
MA
Community Planning
University of Alberta,
Edmonton (1985)
•
BA
Urban & Environmental Studies
York University, Toronto (1980)
•
P. Dip. Community & Transportation Planning
Sheridan Technical College,
Toronto (1977)
Experience
•
Partner, Terriplan Consultants Ltd., Yellowknife (1998 - present)
•
Associate, Terriplan Consultants, Yellowknife (1996 - 1998)
•
Research and Policy Advisor, Renewable Resources, Government of the NWT, Yellowknife (1992
- 1996)
•
Research Advisor, Commission for Constitutional Development, Yellowknife (1991 - 1992)
•
Director, Management Services, Social Services, Government of the NWT (1990 - 1991)
•
Policy Advisor, Priorities & Planning Secretariat, Department of the Executive, Government of the
NWT (1989 - 1990)
•
Assistant Superintendent, Municipal & Community Affairs, Government of the NWT, Baffin Region
(1987 -1989)
•
Teaching Assistant/Lecturer, Planning & Geography, York University (1986 - 1987)
•
•
•
•

Senior Planner, Municipal & Community Affairs, Government of the NWT, Baffin Region (1984 1986)
Senior Planner/Researcher, Yellowhead Regional Planning Commission, Alberta (1982 -1984)
Design Planner, CEP Consultants, Alberta (1981 -1982)
Technologist/Researcher, Lavalin Incorporated, Ontario, Quebec, Alberta (1978 - 1981)
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Planner, Hudson Elliott Inc., Ontario (1977 - 1978)
Planning Technician, City of Oakville, Ontario (1976 - 1977)

Professional Associations
•
Member of the Canadian Institute of Planners
•
Alberta Association, Canadian Institute of Planners
•
Ontario Professional Planners Institute

Jim Micak has over 25 years experience advising on complex and controversial issues. The focus
of Mr. Micak's consulting practice is in stakeholder consultation, facilitation, conflict resolution, and
environmental assessment. Jim possesses an Advanced Certificate in Environmental Conflict Resolution and
Mediation from the Banff School of Management, taught by instructors from the Harvard University
Negotiation and Mediation Program. Mr. Micak is a highly skilled facilitator, and has been responsible for
decision-making processes ranging in size from 10 to 100 people, often dealing with extremely contentious
situations and has successfully guided groups to resolve problems, identify solutions and arrive at
consensus.
Jim has been involved in numerous stakeholder involvement programs regarding waste management,
environmental issues, community and strategic planning, economic development, regulatory issues, and
resources development. He recently was one of the lead facilitators for workshops for Ontario Hydro's
review of it's strategy for long-term management of used nuclear fuel.
Of particular relevance is Mr. Micak's role as facilitator of Environment Canada's Strategic Options
(SOP) process. He designed and guided a series of nation-wide multi-stakeholder consultations designed
to identify options for management of toxic substances, and facilitated several Issues Tables. The Issues
Tables had an 18-month mandate from the Minister of the Environment to follow a process and derive a
series of recommendations. Participants included representatives of environmental groups, industries, trade
associates, Federal and Provincial governments, aboriginal communities and international organizations. Mr.
Micak was also involved in the design and delivery of the Facilitation and Consultation Skills training
program in support of the SOP for approximately 100 middle management personnel for Environment
Canada and Health Canada.
Recently, Mr. Micak was involved in a project for the U.S. EPA to facilitate a multi-stakeholder
process involving Federal and State Attorneys General, senior environmental regulators, and representatives
of environmental associations and Fortune 500 companies in assessing and developing innovative methods
to re-structure and improve the way in which Environmental Audits could be conducted and used to measure
environmental performance.
Jim was the chief facilitator for the Canadian Council of Ministers of the Environment multistakeholder nation wide workshop on the harmonization process for future definition of hazardous waste
in Canada. He has also provided facilitation support to projects for the Ontario Ministry of Natural
Resources (timber management EA), Laidlaw Waste Systems Ltd. (landfill), the Region of Niagara (waste
management), the Region of Durham (sludge management), and the International Mineral and Chemical
Company (site clean-up). Other clients include Citizenship and Immigration Canada, Health Canada, Ontario
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Ministry of Environment, and CN North America.
Jim had provided process facilitation support across the North assisting DIAND, RWED, the City
of Yellowknife, NTI and the Government of Nunavut, regarding community development and environmental
issues.
Education
•
Advanced Certificate in Environmental Conflict Resolution and Mediation, Banff School of
Management, 1990
•
Post-graduate Studies in Geography and Planning, University of Waterloo, 1977, 1978
•
Bachelor of Environmental Studies (Honours), University of Waterloo, 1974

Selected
Consultancies
•
Facilitator for Mackenzie Valley Cumulative Impact Monitoring Program workshop
•
Facilitator/mediator, NWT Power Corporation restructuring and organizational change
•
Lead Facilitator for the Canadian Council of Ministers of the Environment multi-stakeholder workshop
on the future definition of hazardous waste in Canada
•
Lead Facilitator, Ontario Hydro Stakeholder Workshops - Review of Strategy for Long-term
Management of Used Nuclear Fuel
•
Facilitator, Health Canada's National Forum on Health
•
Facilitator to Environment Canada's Strategic Option Process - Nationwide Issue Tables
•
Facilitator, public consultation program Interim Waste Authority Ltd.’s Landfill Site Search Metro
Toronto/Region of York
•
Development of workbook and facilitation of seminars on emergency planning for recycling facilities
and waste management operations, Office of the Ontario Fire Marshal, Ministry of the Solicitor General
and Correctional Services
•
Facilitation of focus groups, Northwest Territories Constitutional Working Group
•
Peer Review of AECL's Public Consultation Program - High Level Nuclear Waste Disposal EIS
•
Project Manager/Facilitator, City of London Vision '96 Community Consultation Program
•
Facilitator for Ontario Ministry of Natural Resources’ Megisan Lake Class Environmental Assessment
Criteria Workshop
•
Public consultation and issue assessment to Region of Niagara Re: waste management jurisdiction
transition study.
•
Workshop /Process Facilitator for the U.S. Environmental Protection Agency’s Environment Audit
Program Review
•
Issue Management and Environment Conflict Resolution, International Mineral Corporation
•
Public Consultation Program Design, Canadian Coast Guard - Boating Safety Regulation
•
Facilitation, Consultation Skills and Effective Environmental Decision-making Training Program for
Environment Canada
•
Strategic Advisor and Process Facilitator to Environment Canada Strategic Options Process regarding
future management strategies for priority toxic substances
•
EA Process Advisor and Process Facilitator for the Region of Durham’s sludge management project
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Option # 1: Storage in Place
Presenter: John Brodie
Presentation Abstract:
1) EXISTING CONDITION
a) vault geometry
b) vault location to critical features, mine workings, pits, creeks, overlying topography
c) accessibility
d) arsenic trioxide condition from 1981 Geocon study
2) INFORMATION GAPS & STUDY REQUIREMENTS
a) verify geometry and location of critical features
b) develop options for improved accessibility
c) sample arsenic for range of physical and chemical properties
3) STORAGE IN PLACE
a) description of storage in place options
i) pump and treat
ii) natural re-establishment of permafrost and mine air freezing
iii) grouting
iv) preferential pathways
b) preliminary assessment of pros and cons of storage in place options
4) POTENTIAL EXTRACTION METHODS
a) description of potential extraction methods
i) draw-point mining
ii) clam shell mining
iii) vacuuming
iv) reverse-circulation drilling
v) hot water washing
b) preliminary assessment of potential residual remaining in chambers
c) preliminary assessment of pros and cons of potential extraction methods

Presenter Bio:
John Brodie received the B.A.Sc.(1982) in Geological Engineering from the University of
British Colombia. He is registered with the Association of Professional Engineers and Geoscientists
of British Colombia, the Association of Professional Engineers, Geologists and Geophysicists, NWT,
and the Canadian Institute of Mining, Metallurgy and Petroleum.
John is a geo-technical engineer with extensive experience in the environmental and
decommissioning aspect of mines. He has been extensively involved in mine design, permitting and
closure planning.This work has included: environmental liability assessment, site assessment and
closure planning, control of acid rock drainage, design and construction of waste management
facilities, and preparation of several manuals and guidelines pertaining to mine waste management and
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mine closure. He has been involved in over 40 mine closure liability assessments. Recently, his work
has included studies for environmental liability transfer agreements for mines. He has published many
papers on mine closure planning and reclamation. John wrote the guideline “Mine Reclamation In
NWT and Yukon” and the accompanying RECLAIM cost estimating model.
His experience in reclamation assessments for northern mines has included work on 5 mines
in Yukon (Mt. Nansen, Ketza River, Dublin Gulch, Western Copper, and Whitehorse Copper), several
mines in N.W.T. (Giant Mine, Colomac Mine, Con Mine, Ptarmigan/Tom mines, Cantung Mine, and
Ekati Mine), and several advanced exploration projects in N.W.T. and Nunavut.
Other positions John has held since 1983 are: Manager of Engineering, Reclamation
Management Limited; Senior Geotechnical Engineer, Steffen Robertson and Kirsten (Canada) Inc.;
Mine Geotechnical Engineer, Westmin Resources Ltd.
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Option # 2: Solidification/stabilization
Presenter: Bill Cullen
Presentation Abstract:
The most common forms of arsenic that have been used, or suggested for use, for
longtime storage of arsenic, are as follows: metallic arsenic, arsenic trisulfide, calcium
arsenate, ferric arsenate, and the mixture sometimes called “ferric arsenate" that results from
the co-precipitation of arsenate with ferric hydroxide. Vitrification of the dust (incorporation
into a glass), or incorporation of the dust into materials such as cement, bitumen, and sulfur
are other possibilities.
The mine dust is stored either in the form of a dry free-flowing powder or as a slightly
damp and compacted solid, so the options are to handle it as such, or as a solution/suspension
in water.
Options for treating aqueous solutions of the mine dust
•

•

Reduction to arsenic metal (possibly electrochemical);. precipitation as calcium
arsenate (requires oxidation and a source of calcium); precipitation as arsenic sulfide
( requires hydrogen sulfide); precipitation with ferric hydroxide (requires oxidation
and a supply, in excess, of an appropriate iron compound).
The solution/suspension could be mixed into cement with or without prior oxidation.

Options for direct treatment of the mine dust
•

•
•

Conversion to metallic arsenic (requires a reduction step, probably involving carbon
and an energy source); conversion to arsenic trisulfide (possible new technology
involving mine dust, pyrite, and energy); conversion to ferric arsenate (possible new
technology involving mine dust, a source of iron oxides, and energy, or possibly by
using an autoclave reaction as carried out at the Con Mine).
Incorporation of the dust into glass (requires, at least, mine dust, sand, and energy)
Incorporation of the dust into cement ( requires cement), bitumen (requires bitumen),
or sulfur (requires sulfur).

Some favorable results involving the incorporation of dust samples from the Giant
Mine into cement, bitumen, and sulfur will be presented.

Giant Mine Arsenic Trioxide Technical Workshop

Agenda Item # 8.2

Presenter Bio:
Education
Ph. D. Inorganic Chemistry 1959 Cambridge University
M. Sc. Physical Chemistry 1957 University of New Zealand
B. Sc. Science
1955 University of New Zealand
Recent honors and awards
Fellow Royal Society of Canada 1993; Killam Research Prize, UBC, 1994; Killam Senior
Fellowship, UBC, 1989; Presidents Service Award for Excellence, UBC, 1998.
Current research interests
Biogeochemistry of arsenic and antimony. Biodegradation of PAHs and PCBs in the
environment.
Recent professional experience
1998Emeritus Professor
Chemistry UBC
1969-1998
Professor
Chemistry UBC
1995
Visiting Professor
Chemistry University of Graz
1995
Visiting Professor
De Montfort University
1989
Distinguished Visiting Professor
University of Adelaide
1994-present
Associate Editor,
Applied Organometallic
Chemistry
Publications
About 350 to date most of which have been concerned with arsenic chemistry in one
way or an other.
Studies of particular interest to Yellowknife residents
1.
The interaction of microorganisms isolated from sediments of Baker Creek and Kam
Lake, and tailings ponds, with arsenic.
2.
Arsenic compounds in the plants and fish of the Yellowknife region.
3.
The incorporation of arsenic containing mine dust in cement, bitumen, etc.
4.
An environmental evaluation of the Miramar Con mine: A report commissioned by the
Federal Department of Justice. Submitted in 1999 by the Environmental Sciences
Group, Royal Military College of Canada, Kingston, Ontario, and the Environmental
Chemistry Group, U. B. C.
Other relevant information.
Member of the US National Research Foundation Committee on arsenic in drinking
water (1997-1999). Consultant for the US EPA on arsenic chemistry. Consultant for NATO
on the destruction of chemical warfare agents.
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Option #3: Autoclave
Presenter: Rod McElroy
Presentation Abstract:
Over the past 20 years, autoclave pressure oxidation has been developed into a cost-effective
and widely applied technology for treatment of arsenical gold ores, concentrates and residues.
Autoclave technology has advantages including:
•
•
•

High gold recovery
Concurrent stabilization of arsenic
No atmospheric emission of sulphur dioxide or volatile metal oxides.

These features of autoclave pressure oxidation technology are relevant to the purposes of the
workshop outlined in the invitation documents, particularly in regard to assessment of engineering and
scientific options for management of arsenic trioxide at the Giant Mine.
To facilitate a general understanding of autoclave technology, this presentation includes:
•
•
•
•
•
•
•

A brief history of the application of pressure oxidation to gold ores, concentrates and arsenical
residues
A summary of the process chemistry, with particular reference to arsenic residue stabilization
A process flow sheet for the Con Mine Autoclave facility, for which arsenical residue
stabilization was a key design feature
Process performance data including residue environmental stability
Brief discussion of hygiene, safety and maintenance aspects of autoclave operation
Requirements for application of the technology to Giant Mine residues
Overview of the applicability of autoclave technology for treatment/stabilization of Giant
Mine arsenical residues

The specific “criteria” requested in the Workshop Presentation Guidelines are presented in
point form as an Appendix (section 8.0), with reference to the text and published documents.
Presenter Bio:
Rod McElroy is a Senior Metallurgist with Fluor Daniel Wright (FDW) in Vancouver. In
addition to work for the Con Mine, his autoclave leaching technology experience includes work on
nickel-cobalt laterite projects, copper process studies and waste treatment designs. Prior to joining
FDW in 1988, he worked as metallurgist and contract research manager for B.C. Research. His NWT
experience includes management/execution of environmental studies for Nanisivik, Polaris and Pine
Point Mines. He was educated at the University of Alberta (B. Sc., Hons.), McMaster (M.Sc.) and
the University of British Colombia (Ph.D).
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Co-Authors:
Wes Young is a Principal Process Engineer with Fluor Daniel Wright Ltd. in Vancouver. He
has participated in a number of pressure leaching projects and studies involving zinc, nickel and
cobalt, vanadium, uranium, copper, molybdenum, and refractory gold. His primary area of activity
is hydrometallurgical processing. Prior to joining Wright Engineers in 1988, he held process
engineering positions with Earth Sciences Extraction Company in Calgary, Saskatchewan Mining
Development Corp. (now Cameco) in Saskatoon, and Gulf Minerals at the Rabbit Lake uranium
operations. He received his B.A.Sc degree from the University of Toronto.
Brian Johnston is a Principal Process Engineer with Fluor Daniel Wright in Vancouver. Prior
to joining FDW in 1994, he was employed by Falconbridge, Kidd Division, a major integrated
metallurgical site located in northern Ontario. It includes the Kidd mine and concentrator, and a zinc
plant and copper smelter. He was intimately involved with the installation of the Kidd zinc pressure
leach plant from its inception. He has also been involved in the preparation of feasibility studies for
mining projects in the NWT and Alaska. He holds a degree in metallurgical engineering from the
University of British Colombia, and an MBA from Laurier University.
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Option # 4: Sublimation (WAROX and El Indio)
Presenter: Serena Domvile
Presentation Abstract:
Two pyrometallurgical, selective sublimation technologies have been subjected to a
conceptual level evaluation as optional methods of treating crude arsenic baghouse dust produced and
stored at the Giant Mine, namely:
•
WAROX process; and
•
Process developed and implemented at El Indio, hereafter referred to as the El Indio Process
Both processes have been developed for the purpose of recovering contained metal values and
producing a marketable arsenic trioxide product from baghouse dust. The El Indio process has the
advantage of full-scale operating experience while WAROX Process has been tested only under pilot
plant conditions. The applicability of the El Indio Process has not been tested on Giant’s baghouse
dust, while the WAROX process was developed on the basis of Giant’s material. The fundamental
difference in the flow sheets for the two processes is the manner in which fine dust in the fume reactor
off-gas train is captured. The WAROX Process employs novel hot metal filtration technology and the
El Indio Process uses a hot electrostatic precipitator (ESP) for equivalent purposes. The
characteristics of the crude baghouse dust at Giant, expected to be significantly different in
composition and more importantly in particle size distribution than the product generated at El Indio,
could favour one dust collection technology over another, from technical and/or economic
perspectives.
The relative efficiencies of a metal filter baghouse versus an ESP in capturing the very fine
non-volatile (under fume reactor conditions) component of Giant’s baghouse dust determine the quality
of the final arsenic product. Any portion that is not captured reports to the cold baghouse and becomes
incorporated as impurities in the final arsenic trioxide product. Meeting antimony targets in the final
product is expected to present technical challenges to any processing technology, given that antimony
oxides are associated with the very fine fractions of Giants crude baghouse dust. Based on pilot plant
data, the hot metal filter technology employed by the WAROX Process achieved the processing target
(0.2%) set for antimony during pilot plant trials. Equivalent information is not available for ESPs
although existing Cottrells at Giant, which represent out-dated ESP technology, do not consistently
achieve this target under current roaster operations.
The processing technologies under evaluation provide a means for reducing environmental
liabilities associated with arsenic-rich dust inventories at Giant and recovering the costs of
implementation through recuperation of gold values and sale of refined arsenic trioxide. However,
both processing options would produce solid and aqueous waste streams requiring treatment prior to
storage or discharge and both would generate fugitive (in-plant) and stack (atmospheric) emissions.
The percentage of the arsenic lost in stack emissions is estimated to be 0.002% of throughput, with
a corresponding arsenic emission level of 0.097 mg As/m3, based on a 10 short tons/hour treatment
facility employing the WAROX Process (B. Cross, 1999). While this estimated emission level is low
relative to existing Arsenic Release Standards in the USA and other jurisdictions (Environment
Canada et al, 1997), cumulative arsenic losses would still be considerable over the operating life of
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the facility. Stack losses could be reduced further by adding a wet electrostatic precipitator and/or
activated carbon adsorption system to the flow sheet, following the wet scrubber.
Should this type of waste management option be favoured over others under consideration by
DIAND for management of baghouse dust stored and produced at Giant, more detailed investigations
would be required as follow-up to this study. These would determine the economic and technical
feasibility of reclaiming and processing current and future baghouse production at Giant through the
WAROX or El Indio Processes (or combination of the two).
The results of the current study, while very conceptual in nature, suggest that both processing
technologies are technically feasible and applicable to Giant.
Presenter Bio:
Serena Domvile graduated from the University of British Colombia with an undergraduate
degree and post-graduate studies in Biochemistry. She worked at the Con Mine while owned by
COMINCO and later Nerco Con Mine, between 1984 and 1990 as Director of Environmental
Services. During this time, she developed two processing technologies, since patented in her name.
One of the technologies is a water treatment process for removing arsenic and cyanide and the second
is a process for upgrading the arsenic trioxide content and recovering metal values from baghouse dust
and roaster calcines, using an organic solvent as the lixivant. While at Con, she also developed new
analytical methods to support the mine’s industrial hygiene and arsenic monitoring programs in general
and specifically those for the Arsenic Plant, and arsenic trioxide refining plant operating in the 1980s.
Serena worked for two large engineering consulting firms in Vancouver between 1990 and
1996, in both cases in charge of the firm’s environmental practice. In 1996, she installed analytical
facilities at Barricks El Indio Mine in Chile to support the mines arsenic monitoring programs. In
1997, she introduced further analytical protocols at El Indio, allowing for more complete speciation
of arsenic in exposed media.
In 1997, Serena Domvile formed her own consulting practice in Vancouver, Canada. In 1998, she
incorporated a company in Chile. Since July of 1998, she has been consulting to the copper giant,
CODELCO-Chile, at one of their large copper smelter operations in Northern Chile. As part of this
work, she conducted a very extensive study of sources and levels of arsenic exposure within the
smelter and refinery operations as well as within neighbouring communities. Her responsibilities
included the development and introduction of analytical protocols for determining arsenic levels and
distinguishing arsenic species present in potable and industrial water, gaseous and particulate air
emissions, urine and hair. She has also evaluated the impacts of different operating and processing
practices, efficiencies of existing engineering controls and the level of protection achieved by different
respiratory equipment in capturing arsenic present in gaseous and particulate emissions at different
smelting, converting and refining stages of the operation.
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Option # 5: Hot Water Leach
Presenter: Patricio A. Riveros, Ph. D
Presentation Abstract:
As part of an initiative funded by Royal Oak and DIAND, pure As 2O3 was produced from the
Giant Mine Arsenic dust. Several aspects of the process were investigated, including:
1.
Solubility tests of four dust samples from near 0oC to 200oC;
2.
Ion exchange tests to remove antimony from the leach solutions;
3.
Mineralogical characterization of the dust samples and leach residues using x-ray diffraction,
scanning electron microscopy-energy dispersive x-ray analysis (SEM-EDX) and quantitative
electron microprobe analysis; and
4.
Dust vaporization tests in the range of 250-550oC in an inert gas atmosphere and comparative
tests in reducing neutral and oxidizing atmospheres.
On the basis of the results obtained, a laboratory procedure was devised and tested, that
consisted of pressure leaching the arsenic dust for 2 hours at 150oC, cooling to .100oC with pressure
release, filtration at 95oC, and precipitation of pure As 2O3 by cooling to room temperature. The
results indicate that leaching at 125-150oC greatly improves the dissolution of As 2O3 from the arsenic
dusts. The leaching of As attained 93-99% of the total present, depending on the dust sample and the
conditions used. Gold did not dissolve, but concentrated in the residues in amounts ranging from 30
to 55 ppm. The arsenic trioxide product, prepared under the preferred conditions, contained 95-99%
As2O3, 0.06% Sb and 0.003% Fe. Based on the initial findings, options to recover a marketable
As2O3 product and/or to oxidize and stabilize the dissolved arsenic are presented.

Presenter Bio:
Dr. Riveros has more than 20 years of experience in hydrometallurgy, especially solvent
extraction, ion exchange and pollution abatement. Holding degrees in chemistry (B.Sc.) chemical
engineering (M.Sc.) and metallurgical engineering (Ph.D.), Dr. Riveros has authored several technical
publications and reports.
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Option # 6: EMR Technologies
Presenter: Dr. J.M. Tranquilla
Presentation Abstract:
Arsenic Trioxide (As 2O3) is a natural byproduct of conventional roasting of arsenical gold
ores. Although there has been some historical secondary market for upgrading As 2O3, it is generally
recognized that modern practice requires some form of neutralization to prevent migration into the
environment principally through water solution. Such neutralization strategies could apply equally
well to existing As 2O3 caches as well as ongoing production.
Laboratory scale operations have investigated several alternatives for the treatment and
neutralization of As2O3 using microwave energy; these include vitrification, reduction to metallic
arsenic and various chemical pretreatment alternatives which would incorporate As 2O3 - laden
baghouse dust into a standard mill cyanide treatment circuit without the production of As 2O3. Of these
options, the vitrification process appears to be the simplest, most robust and economically attractive.
Presenter Bio:
James Tranquilla received the BScE (1971) and MscE (1973) in electrical engineering from
the University of New Brunswick and the PhD degree in electrical engineering from the University of
Toronto in 1979.
From 1979 to 1996 he was a Professor in the Electrical Engineering Department at the
University of New Brunswick and head of the radiating Systems Research Laboratory where his
research interests included electromagnetic propagation, antennas, space based navigation systems,
numerical modelling and microwave power applications.
In 1987, Dr. Tranquilla founded EM Technologies Inc., a private company, to develop
industrial microwave applications. This company became a public company, EMR Microwave
Technology Corporation, in 1994 where he is President and CEO.
EMR has developed several applications of its microwave technology in the mining and
petroleum industries and is presently commercializing several of its processes in the pretreatment of
precious metal bearing ores.
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Option # 7: Bio Leaching
Presenter: Simon Purkiss
Presentation Abstract:
Bio leaching is a technology in which leaching is conducted with moderate thermophiles. This
presentation will discuss:
•
The process requirements and flow sheet
•
How this process could be implemented in Yellowknife
•
The direct and side benefits
•
Safety and health issues
•
Operations
•
Cost estimates
•
Environmental Impacts
Presenter Bio:
Simon Purkiss graduated from Birmingham University in Minerals Engineering in 1980 and
joined Impala Platinum in South Africa in their graduate training scheme. He worked his way up to
Concentrator Manager in 1990 and then left Impala in 1993 to complete an MBA in Cape Town. In
1994 he joined Gencor in the Minerals Technology department working on the marketing of the Gencor
BIOX gold biological leaching process and the development of the nickel biological leaching process
BioNIC. During this period he completed the first technology for equity deal in the Maggie Hays
Australian nickel project. He was part of the Gencor/Billiton team examining the strategic approach
of the Gencor/Billiton group to the nickel industry during 1994 and 1995. He left South Africa in 1996
to head up a joint venture project with Norilsk Nickel retreating some stored pyrrhotite dams. Due
to the downturn in the metals industry and the Russian market he moved in late 1998 to start up a new
technology company focussing on bacterial base metal leaching. Pacific Ore Technologies currently
has associated laboratories in Canada and Australia and a number of base metal projects under
development including a large scale biological heap leaching operation on a low grade nickel ore
project in Western Australia.
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ACRONYMS
DIAND

-

Department of Indian Affairs and Northern Development

GNWT

-

Government of the Northwest Territories

kg

-

Kilogram

MVEIRB

-

Mackenzie Valley Environmental Impact Review Board
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-
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-
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NT

-
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-
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-
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-
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1.0 Introduction
A workshop on the future management of the underground arsenic trioxide dust at the Giant Mine was
held in Yellowknife, NT on June 11 and 12, 2001. The workshop was organized by the Department of
Indian Affairs and Northern Development (DIAND) and was the third stakeholder workshop examining
the management of the underground arsenic trioxide dust at the Giant Mine. The first stakeholder
workshop was held in 1997. A second workshop was held in June, 1999, and specifically addressed the
nature of the arsenic trioxide problem and identified actions that should be considered to properly manage
the material. The current workshop presented the results of work undertaken over the past two years,
sought to obtain stakeholders’ comment and reaction on this work and what needs to be done next to
advance the management alternatives.
A range of stakeholders participated in the workshop; including over 45 representatives from:
§
§
§
§
§
§
§
§

The communities of Yellowknife, N’Dilo and Dettah
Aboriginal governments, agencies and organizations – including community elders
Federal, territorial and community government agencies
Representatives for the Hon. Ethel Blondin-Andrew, MP and the Hon. Jake Ootes, MLA,
Yellowknife Centre
Health authorities
Industry
Labour organizations (worker health and safety)
Environmental non-government organizations

The final list of workshop participants is provided as Appendix A.
In addition, a public open house was held during the evening of June 11, 2001, providing any interested
party with a further opportunity to learn more about the completed studies and to ask questions in a less
formal setting.
A list of those attending the open house is also provided in Appendix A.
This report is a summary of the proceedings of the workshop and is organized as follows:
1.0
2.0
3.0
4.0
5.0

Introduction
The Workshop
The Project Context
Summary of Presentations
Key Workshop Findings
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Appendices
A - List of Participants
B - Workshop Agenda
C - Chronology of Project Events
D - Workshop Presentations
E - Break-out Group Flip-Chart Notes
F - Written Submission by Ms. A. Armstrong
Site Map
Arsenic Chambers’ Locations

2.0 The Workshop
2.1 Workshop Purpose and Objectives
2.1.1 Purpose
The June 11 and 12, 2001, Giant Mine Arsenic Trioxide Management Alternatives Workshop
is part of the federal government’s continuing commitment to a broader approach to address
the future management of arsenic trioxide currently stored underground at Giant Mine. The
workshop was designed to present the results of work undertaken over the past two years and
to provide stakeholders with an opportunity to understand the engineering, scientific, human
health and ecological risks associated with the management alternatives under consideration.
The workshop was designed to serve primarily as an information exchange from the
Technical Advisor to workshop participants and describing the work undertaken, for the
purpose of building awareness and strengthening understanding.
Specifically, the purpose of the workshop was to:
§

§

§

contribute to the understanding
by participants of the
underground arsenic trioxide
problem at Giant Mine;
provide a forum to present and
discuss the work completed to
date on management
alternatives;
seek advice and suggestion, as
to actions and considerations to
further advance the analysis;
and contribute to the
development of a Project
Description
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2.1.2 Objectives
The Giant Mine Underground Arsenic Trioxide Management Alternatives Workshop was
structured in three parts and intended to achieve the following objectives:
Part One: The Underground Arsenic Trioxide Problem at Giant Mine and Efforts to
Address It
§

Review the commitment to and elements of a broader Giant Mine Arsenic Trioxide
Management approach being led by the federal government to address the arsenic
trioxide currently stored underground. This includes outlining the process to complete the
engineering, scientific and other work necessary to prepare for an environmental
assessment and regulatory review based on a formal Project Description.

§

Provide an historical overview of arsenic trioxide management at Giant Mine and the
chronology of events related to the work completed to date on underground arsenic
trioxide management practices and options at Giant Mine, with particular emphasis on
the engineering and scientific assessment work since the June 1999 technical workshop.

Part Two: Examination of Management Alternatives
§

Present an overview of the work completed by the Technical Advisor.

§

Provide the results of a screening level human health and ecological risk assessment of a
case where no special measures are taken to manage the arsenic trioxide at the Giant
Mine - referred to as an unmanaged base case - for analysis purposes only.

§

Present the approach, methodology and conclusions from the group of management
alternatives examined: (1) In-situ management with ground freezing; (2) Extraction of
dust, arsenic and gold recovery by fuming; (3) Extraction of dust, gold recovery and
arsenic stabilization by pressure oxidation, and (4) Extraction of dust, stabilization with
cement.

§

Present the evaluation to date of the four representative management alternatives.

Part Three: Development of Next Steps to Advance Management Options
§

Identify and discuss in break-out groups what needs to be considered to further advance
the management alternatives, including social, economic, environmental and
communication/consultation factors.

§

Identify and discuss in break-out groups the potential roles of stakeholders and the public
in the next stages, including the potential of establishing a multi-stakeholder advisory
group to help guide the process.

To achieve the workshop purpose and objectives, a workshop agenda was developed. The agenda
is provided in Appendix B. A detailed Participant Binder was prepared and distributed. The
plenary session proceedings were audio recorded and served as a public record of the event.
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2.2 Workshop Process
There were a number of important factors that were considered in designing the workshop to make
every effort to find a balance between a range of needs and expectations, to maintain continuity and
building on past work, and to provide maximum opportunity for sharing of information and
informed discussion.
This required a realistic appraisal of the factors that often complicate and hold back meaningful
discussion of human and environmental risk assessment and management, which include:
§

The general public, stakeholders, proponent, and technical experts are often attempting to
solve different ‘problems’. This stems from how the ‘problem’ is initially perceived and
defined;

§

The distinction between actual and perceived risks is sometimes not well understood;

§

The general public, stakeholders, proponents and technical experts do not necessarily agree
on what the ‘facts’ are and what is ‘feasible’;

§

There are often debates about substance versus process which, while important, can further
complicate and hinder communications and meaningful discussion;

§

The general public, stakeholders, proponents and technical experts are often talking different
languages.

The workshop consisted of presentations from DIAND and the Technical Advisor. After each
presentation, workshop participants were provided with an opportunity to make comments and ask
questions. Dene language interpretation was provided by the communities of N’Dilo and Dettah for
elders over the duration of the workshop – in both the plenary and small group sessions.
Section 4.0 provides a summary of the purpose of each presentation, the key issues raised,
questions asked and the responses provided.
After the technical presentations, participants were divided into three break-out groups. The
purpose of the small group discussions was to provide participants with an opportunity for further
consideration, advice and to comment on the following:
I -

Discussion on the Screening Level Environmental and Human Health Risk Assessment
a) Comments on the environmental and risk assessment: Is it complete? Are there other
matters that should be considered? Why?

II - General Discussion on the Underground Management Alternatives
a) Comments on the alternatives? Are these the right alternatives? Comments on the
evaluation of the alternatives?
b) Is the evaluation process complete? What’s missing?
c) Is there sufficient reason for the preferred alternatives to proceed to the next steps?
Terriplan Consultants Ltd. and
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III - The Next Steps
a) What are the next steps? What work needs to be undertaken?
b) What is the future role for the stakeholders?
- is there support for a multi-stakeholder advisory group?
- what should be the role of such a group?
- who should participate?
c) Suggestions for communication with the public.
The summary of the break-out group discussions is provided in Section 5 and fully in Appendix E.
2.3 Media Briefing and Public Open House
In addition to the workshop, a media briefing and public open house were held following the
completion of day one of the workshop on June 11, 2001. The purpose of the media briefing was to
provide information on the work of the Technical Advisor, to answer questions regarding the
progress to date and to provide additional information on the workshop. In total, 4 media
representatives participated in this briefing. A detailed Media Information kit was provided by
DIAND.
During the evening of June 11, 2001, a public open house was held. The purpose of the open house
was to provide any interested person with an opportunity to obtain information on the work of the
Technical Advisor, to obtain answers to questions and to provide input and advice on any matter
related to the management of the underground arsenic trioxide dust. In total, 8 people attended the
public open house.

3.0 The Project Context
3.1 Background – What is the Problem?
The Giant Mine, located within the municipal boundaries of the City of Yellowknife, has been
producing gold since 1948. In the Giant Mine ore, the gold is associated with an arsenic bearing
mineral, and the process used to liberate the gold leads to the production of arsenic-rich gases.
During the period 1951 to 1999, operators of the Giant Mine captured the arsenic-rich gases in the
form of an arsenic trioxide dust. Approximately 237,000 tonnes of the dust was then stored
underground in mined-out chambers or purpose-built chambers. The following map provides a
geographic context for the Giant Mine and the arsenic chambers’ locations.
Royal Oak Mines Inc. operated the Giant Mine from 1990 to 1999. When Royal Oak Mines Inc.
went out of business, the property was conveyed to the Department of Indian Affairs and Northern
Development (DIAND). In December, 1999, DIAND sold the Giant Mine to Miramar Giant Mine
Ltd. Liability of the Miramar parent group for environmental conditions of the mine was limited to
the assets of Miramar Giant Mine Ltd. Through this transition, the federal government effectively
retained responsibility for pre-existing environmental liabilities on the property, including the
arsenic trioxide dust.
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The arsenic trioxide dust is approximately 60% arsenic. Although arsenic is a naturally - occurring
element in sufficient concentrations, it is known to be toxic to many organisms including humans.
Currently, the dust is contained in the underground chambers, and any arsenic that seeps out is
captured by a drainage system within the mine. The concern is that, once the drainage system is
shut off (and in the absence of other management measures), arsenic could escape the storage areas
by dissolving in groundwater. The arsenic - contaminated groundwater would then make its way to
Baker Creek and Great Slave Lake, where it would present a hazard to both the environment and
human health.

3.2 The Federal Government Approach
DIAND, as the agent for the federal government, is responsible for assessing and evaluating
management alternatives for the future long-term management of the underground arsenic trioxide
dust. DIAND, in carrying out this responsibility, is following a phased approach to developing a
management plan for the arsenic trioxide dust. Currently, this plan is required to be submitted as an
Arsenic Trioxide Management Project Description to the MVLWB by October 1, 2001.
Since 1997, a number of activities and studies have been undertaken by DIAND to better
understand the nature of the arsenic trioxide dust problem and to take the necessary actions to
address the problem. Appendix C provides a chronology of activities.
In 1999, DIAND held a three-day Technical Workshop with a wide cross-section of stakeholders
and technical experts with an interest in the arsenic trioxide dust at Giant Mine. The three-day
workshop reviewed the nature of the problem, identified possible management alternatives,
proposed preliminary assessment criteria and identified specific actions and next steps to be
considered by DIAND.
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Based on the results and direction from the 1999 Technical Workshop, DIAND has undertaken the
following:
§

Retained a Technical Advisor;

§

Quantified the environmental and human health risks that will arise in the absence of
measures to manage the arsenic trioxide dust – the “unmanaged base case”;

§

Identified, assessed and selected representative management alternatives;

§

Prepared pre-feasibility level designs and cost estimates for the representative management
alternative, and

§

Analyzed environmental, human health, technical and financial risks associated with each of
the management alternatives.

The federal approach includes the following future phases and projected timelines:
§

public consultation on the representative management alternatives; (ongoing)

§

detailed study of a small number of long-term management plans; (2001)

§

selection of a preferred alternative; (2002)

§

submission of a Project Description under the Mackenzie Valley Resource Management Act;
(MVRMA) (2002-03)

§

submission of an environmental assessment by the proponent and participating in public
hearings, as required by the MVRMA; (2002-03)

§

licensing by regulatory authorities; (2004-05)

§

final design and implementation of the approved management plan. (2005)

3.3 The Technical Advisor
The technical work initiated by DIAND since the June 1999 Technical Workshop has been directed
by a project Technical Advisor. The Technical Advisor consists of a team of engineering and
environmental experts. The Technical Advisor was selected through a competitive bidding process.
The terms of the Technical Advisor contract specify that members of the team must provide
independent technical advice to DIAND, and therefore must exclude themselves from participation
in the implementation phase of the project.
The Technical Advisor is SRK Consulting Inc. and is responsible for overseeing all aspects of the
project. SRK Consulting is supported by SENES Consultants Ltd., H.G. Engineering and Lakefield
Research Ltd. The Technical Advisor project leader is Daryl Hockley of SRK Consulting.
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The Technical Advisor’s role is to develop and assess management measures for the arsenic
trioxide dust and provide senior technical expertise and broad - based advice to DIAND. In
fulfilling this role, the Technical Advisor implemented a pre-feasibility study to:
§

Quantify environmental and human health risks associated with the dust, in the absence of management
measures

§

Define representative alternatives

§

Prepare defensible pre-feasibility level designs and cost estimates

§

Analyze environmental, technical and financial risks

Section 4.0 summarizes the work undertaken by the Technical Advisor for each step. The
workshop presentations examined each step in detail. A multi-volume Pre-Feasibility Study of
Alternatives was prepared by the Technical Advisor and tabled at the workshop.
3.4 Other Initiatives
In addition to the federal approach to managing the underground arsenic trioxide dust, there are
other management initiatives underway to address other arsenic concerns at the Giant Mine site and
in the Yellowknife area. While these initiatives are proceeding independently of the underground
arsenic trioxide dust project, DIAND continues to monitor and participate in these other initiatives.
These are:
§

Miramar Giant Mine Ltd – development of a mine site abandonment and restoration plan

§

Yellowknife Arsenic Soil Remediation Committee (YASRC) – establishing soil remediation
criteria

§

Ongoing arsenic research and risk assessment studies by Royal Military College and other
research institutes

§

Other studies and activities undertaken by the City of Yellowknife and the Government of the
Northwest Territories (GNWT)

4.0 Summary of Presentations – Studies Undertaken by the Technical Advisor
4.1 Introduction
During the workshop, the Technical Advisor presented a summary of the studies completed to date.
Three presentations were provided:
(a)

the screening level environmental and human health risk assessment;

(b)

the representative management alternatives, and

(c)

the results of the evaluation of alternatives.
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Each presentation is briefly summarized. Copies of the full presentations are provided in Appendix
D. In addition, participant comments and questions on the presentations and the responses provided
are also summarized.
4.2 The Screening Level Environmental and Human Health Risk Assessment
Dr. Randy Knapp and Dr. Bruce Halbert of SENES Consultants Ltd. described the approach and
results of the screening level environmental and human health risk assessment.
It was explained that the screening level risk assessment regarding the underground arsenic trioxide
dust was undertaken for the following reasons:
§

to determine if humans or environment are potentially at risk of adverse health impact;

§

to provide a benchmark or reference case with which to compare management alternatives.
(what risk reduction may occur if an alternative is adopted);

§

to allow for optimization of the future management plans.

A screening level risk assessment is the first stage of a three-level approach to risk assessment. It is
qualitative, relies on existing data and is conservative. It identifies priority issues for the level two
risk assessment and the third level detailed risk assessment.
Specifically, the screening level risk assessment consists of:
§

a conservative evaluation of potential effects on the human health and environment of the
area;

§

assessing the contaminant loadings to the environment, determining levels in the environment
and calculating dose or exposure levels;

§

comparing these exposures to toxicity benchmarks (safe levels), and

§

determining, for levels below benchmark, minimal risk. For levels above benchmarks,
potential risk exists, and further studies are warranted.
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For the screening level risk assessment, the
environmental and human health risks that
would arise from the arsenic trioxide dust, in the
absence of management measures, were
evaluated. The “unmanaged base case” was
defined to include minimal underground
rehabilitation prior to cessation of mine
dewatering, leading to flooding of the mine (and
the arsenic trioxide dust) by groundwater.
Results of minewater quality studies carried out
in 1999 and 2000 were reviewed to derive
estimates of the arsenic concentrations that
would result in the vicinity of the arsenic
trioxide storage areas and in other parts of the
mine. Estimates of groundwater flowrates
through the mine and the proportion of flow
through each contaminated area were then
developed and used to estimate the total
groundwater flow and average arsenic
concentrations in the groundwater that would
discharge to Baker Creek and/or Great Slave
Lake.

Mixing and transport of the arsenic in Back Bay and Yellowknife Bay were then estimated using a
mathematical model. The model also considered historical arsenic discharges and the uptake or
release of arsenic by the lake sediments.
The resulting estimates of arsenic concentrations in Baker Creek and Great Slave Lake were used as
inputs to a series of calculations that estimate the uptake of arsenic by aquatic and terrestrial plants
and animals. Finally, the intake of arsenic by humans, through drinking water and the consumption
of fish and game from the area, was estimated and compared to toxicological benchmarks.
The key results were:
§

Uncertainties about the patterns of water flow through the reflooded mine mean that there is
significant uncertainty in the arsenic release rates estimated for the unmanaged base case.
The range of estimated arsenic release rates extends from 500 kg/yr to 16,000 kg/yr. The
most likely range is thought to be between 2000 and 8,000 kg/yr.

§

Current high arsenic concentrations in sediments in Baker Creek and Back Bay are due
primarily to the high arsenic discharges (8000 – 12500 kg/yr) of the 1960’s and 1970’s. If
future arsenic release rates remain below the historical levels, water quality will gradually
improve. If future arsenic release rates are at or above 8000 kg/yr, arsenic concentrations in
the sediments and water of Back Bay and Yellowknife Bay will either be maintained at
current levels or will increase.

§

Significant impacts on aquatic and terrestrial wildlife are predicted to be limited to the area
immediately around Baker Creek, except if arsenic release rates are as high as 16,000 kg/yr.
In that case, impacts to species in Back Bay are also predicted. Impacts to scaup (a duck
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species) and mink are predicted even at background arsenic release rates, primarily due to
the high levels of arsenic in Baker Creek sediments.
§

Arsenic release rates at or below 2000 kg/yr are predicted to have no effect on human health.
Arsenic release rates above 4000 kg/yr could create health risks for people who consume
significant amounts of drinking water and significant amounts of duck and fish from Back
Bay. The worst case arsenic release rate of 16,000 kg/yr could create health risks for people
who consume significant amounts drinking water and significant amounts of duck and fish
from Yellowknife Bay.

§

The worst case scenario is the same order of magnitude of what was discharged in the
1960’s.
4.2.1 Key Issues and Questions
The following summarizes the issues identified and the questions (Q) asked by participants
regarding presentation of the Screening Level Environmental and Human Health Risk
Assessment. The corresponding responses (R ) are also shown.
Q - How much arsenic is presently leaving the Giant Mine site (surface and underground)
and entering Baker Creek?
R - It is estimated that 500kg/yr of arsenic is discharged in effluent from the mine water
treatment plant. An additional 450kg/yr is carried with run-off from other sources in the
Baker Creek watershed.
Q - How do you know that there is no groundwater leakage to Baker Creek?
R - It is believed that the collection system is currently intercepting all groundwater flow
from the storage area.
Q - Why are the arsenic levels in the sediments in Back Bay improving?
R - Over time, new sediments settle and provide a cover layer over the “in place” sediments,
burying the arsenic. If these sediments were disturbed, arsenic within the sediments
would be suspended and transported.
Q - Was there an uncertainty analysis as part of the screening level risk assessment?
R - Not in the screening level risk assessment, but this would be addressed in a level two or
level three risk assessment.
Q - Was worker health and safety included in the screening level risk assessment?
R - Worker health and safety was not included in the screening level risk assessment; it was
beyond the scope of work for this current study. It would be addressed in subsequent
health risk assessments.
Q - The consumption rates assumed for the location of receptors 2 and 4 appear to be low
when compared to the observed consumption rates in a 1995/97 dietary study by the
Mackenzie Regional Health Board.
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R - The Hatchett Lake Study consumption rates were used because they were 3 times more
conservative than another local study on consumption rates. The 1995/97 study will be
reviewed and considered. The most recent and applicable data will be considered.
Q - Does the screening level risk assessment consider other sources of arsenic loadings
such as air, surface discharge and natural background levels.
R - Because the study was focussed on assessing management alternatives for the arsenic
trioxide, the screening level risk assessment only considered arsenic from Giant Mine
sources.
Participant – Comment:
The Mackenzie Valley Environmental Impact Review Board (MVEIRB) would expect that
the potential for catastrophic events also be included in any risk assessment.
Q - The U. S. EPA is currently in the process of lowering the human health standard for
arsenic. Did the screening level risk assessment consider this new standard?
R - The study used Health Canada standards for arsenic. In all cases but the worst case
(unmanaged base case), the risks are below the Canadian standard and also the U. S.
EPA future standard.
Q - DIAND should not accept a situation that could result in up to 2,000 kg/yr of arsenic
discharge. DIAND should adopt a position of zero arsenic discharge, or as low as
possible. Will it?
R - The screening level risk assessment describes the impact of the unmanaged base case. As
such, it does not assume any management measures that may reduce or avoid discharge
of arsenic from the underground storage. Management alternatives under consideration
can reduce the discharge rate; the screening level risk assessment presents a target that
can be improved upon.
Q - What is the final fate of arsenic in water?
R - Most of the arsenic will become trapped in sediments; some will remain in the water
column.
Q - Did the risk assessment consider other contaminants?
R - No, arsenic was the focus of the risk assessment.
Q - What are the non-carcinogenic effects of arsenic?
R - Skin discoloration. (Acute arsenic exposure causes symptoms similar to cholera.)
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4.3 The Representative Management Alternatives
Daryl Hockley, Dr. Grant Feasby and Dr. Randy Knapp
introduced and described the four representative
management alternatives considered by the Technical
Advisor.
To assess possible management measures, a very long list
of candidate methods was first developed. This task built
on the 1997 and 1999 technical workshops advice and
guidance. These candidate methods were reviewed and
assessed. Complete alternatives were then selected to
represent each group of management measures. The
following “representative alternatives” were selected:

Technical Advisor Team Presentation
of Alternatives

1.

In situ management with ground freezing;

2.

Extraction of the dust, arsenic and gold recovery by fuming;

3.

Extraction of the dust, gold recovery and arsenic stabilization by pressure oxidation, and

4.

Extraction of the dust and stabilization with cement.

Each of the representative alternatives was carried through engineering design, risk assessments and
cost estimates. The engineering designs considered all aspects of each alternative, including
extraction of the dust, the management of process residues and the treatment of wastewater.
Each alternative design was then reviewed to estimate the risks of short-term and long-term release
of arsenic. Short-term releases could occur during the extraction or processing of the dust, for
example by spills. Possible long-term releases include the escape of arsenic from facilities required
to store processing residues.
The worker health and safety risks associated with each alternative were then evaluated. Human
health risks due to air emissions from one of the alternatives were also evaluated.
Cost and revenue estimates were prepared to reflect capital costs, operating costs, long-term
maintenance costs and revenues from the sale of gold and/or high purity arsenic trioxide. The
financial risks associated with each alternative were characterized by preparing upper and lower
estimates of net costs.
Results of the assessments are summarized in the following table. Alternative 1, In situ
management with ground freezing poses lower risks than any of the other alternatives and is the
lowest cost alternative.
Alternatives 2, 3 and 4 are similar in terms of risk, but differ in cost. Alternatives 2 and 4 are
significantly less costly than Alternative 3. However, the net cost of Alternative 2 is strongly
dependent on the assumed market (demand and price) for high purity arsenic. See the following
Representative Management Alternatives Summary Table.
Terriplan Consultants Ltd. and
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Representative Management Alternatives Summary Table
Assessment Item

Alternative 1
In Situ
Management
with Ground
Freezing

Alternative 2
Extraction of
Dust,
Arsenic and Gold
Recovery by
Fuming

Alternative 3
Extraction of
Dust,
Gold Recovery
and Arsenic
Stabilization by
Pressure
Oxidation

Alternative 4
Extraction of
Dust,
Stabilization
with Cement

Probability of 1000 kg
Short-term Arsenic Release

1 in 10,000

1 in 500

1 in 500

1 in 500

Probability of 1000 kg
Long-term Arsenic Release

1 in 10,000

1 in 4,000

1 in 3,000

1 in 5,000

Worker Health & Safety

Low

Medium to High

Medium to High

Medium

Air Emissions

n/a

Very Low

n/a

n/a

Capital

23.4

81.5

122.3

42.1

Operating

29.4

199.0

313.2

189.3

Revenue

-

95.1

35.6

-

52.8

185.4

399.9

231.4

Maximum Net

69

344

409

256

Minimum Net

39

143

319

186

Risks

Costs (millions of $CDN)

Net
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4.3.1 Key Issues and Questions Asked by the Participants Regarding the Representative
Management Alternatives
Summarized below are the key issues and questions asked by participants during the
workshop. The responses provided are based on the presenter’s initial response and, in some
cases, supplemented by reference to technical presentation materials.
4.3.1.1 Questions and Responses regarding the In-Situ with Ground Freezing
Alternative
Q - Why use net present value for determining the costs of alternatives being
managed in perpetuity?
R - The use of net present value of the costs is a commonly accepted method for
representing the “future costs” of a project. Net present value is an accepted
practice in environmental assessment. All the representative alternatives have
long-term costs; all costs for alternatives are treated in the same way. Allows for
comparison of long-term costs.
Q - How do you monitor the rock/ground to ensure that it is frozen and that no water
is escaping?
R - Monitoring devices would be installed to assess the temperature of the ground/rock
around the underground storage area.
Q - What action would be required if monitoring indicates that the freezing is not
complete?
R - The placement of more thermosyphons. The design of this alternative also
contemplates the replacement of 10% of all
thermosyphons every 10 years – within 100-years all
thermosyphons would be replaced.
Q - Have you considered the effects of global warming?
R - Yes, similar systems are working in Winnipeg. The
systems are effective in climates warmer than
Yellowknife. As a contingency, it would also be
possible to install a refrigeration system, if
necessary. Refrigerated systems are employed as
far south as Tennessee, USA..

Participants Questions-Discussion:
”A complex issue that we needed to
address together. Opportunities to
contribute through this workshop are
important and appreciated.”

Q - Is there any precedent for freezing arsenic trioxide dust? Is this a proven
alternative?
R - I am not aware of any precedent for freezing of arsenic trioxide dust, but ample
precedent of freezing of rock as a proven and effective technology.
Terriplan Consultants Ltd. and
IER – Planning, Research and Management Services

Page 16

Giant Mine Underground Arsenic Trioxide Management Alternatives
Workshop Report

August 2001

Participant Comment:

What happens when the freezing thaws? How can the land be replenished? How
will the land heal?
Q - During the 1999 workshop, one expert suggested that freezing wouldn’t work in
four chambers – one below Baker Creek and those too close to the surface.
R - These comments were reviewed and considered. Engineering measures such as
backfilling and stabilizing pit walls would be necessary. With additional
engineering, the in-situ freezing alternative will be effective for all the
underground storage areas.
Q - Is this process reversible? Can it be shut off?
R - This alternative is the most reversible of all the alternatives. It leaves the gold in
the dust stable and, should future effective technology exist, the gold that remains
in the dust could be extracted. This is the best alternative for keeping future
options open. This alternative does not automatically commit to perpetual
management.
Participant Comment:
The in-situ alternative is not a final solution - at best it provides a temporary
holding pattern, leaving the responsibility for final treatment to future generations.
It is not a responsible act by this generation, who benefited from the gold mine, to
leave a burden for future generations.
R - All of the alternatives leave a residue that will need to be managed in perpetuity.
There is no combination of methods that does not leave something for the future
generation. The question is: of the possible alternatives, considering all factors,
which alternative provides the best solution.
4.3.1.2 Questions and Responses Regarding the Dust Extraction Alternatives
Alternative 2: Extraction of the dust, arsenic and gold recovery by fuming;
Alternative 3:

Extraction of the dust, gold recovery and arsenic stabilization by
pressure oxidation, and

Alternative 4:

Extraction of the dust and stabilization with cement.

Q - What impacts are associated with open pit mining to extract the dust?
R - Dust and noise. Dust and noise controls will be necessary and difficult.
Q - It was noted that dust extraction was assumed to be 99% efficient. What happens
to the remaining residue? Will grounduster collection be required for the
remaining residue?
R - Yes, groundwater collection and treatment will be required.
Terriplan Consultants Ltd. and
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Q - How was the 10,000 tonnes annually of arsenic established as the recovered
material available for sale?
R - The 11,000 tonnes was determined based on market conditions/demand for arsenic,
balanced by a reasonable timeframe for operating the treatment plant. It is
possible that the market for recovered arsenic may disappear if the U. S. EPA bans
the use of arsenic as a component of wood preservatives. If this were to happen,
the extraction treatment process would need to be changed.
Q - Where would the scorodite material be stored?
R - The scorodite would be placed in a double-lined surface facility, with drainage
collection features to collect leachate for treatment.
Q - Has the potential for recovery of gold along the edges of the chambers been
considered in determining the amount of gold available for sale?
R - Yes, but there is likely to be only a marginal amount of gold ore in pillars and
along the edges of the chambers.
Q - What is the definition of perpetual care? What length of time?
R- In perpetuity, means forever. When we work out a cost estimate for the perpetual
care portion of each alternative, the accounting method emphasizes the first 80 –
100 years, however, some level of perpetual management is needed for all of the
alternatives.
Participant Comment:
In perpetuity, should mean forever, for as long as the potential exists for a negative
impact to people or the environment.
Participant Comment:
We cannot leave the final management of this problem to future generations. A
final solution should be determined now. Placing the extracted dust on the surface
and managing the material in perpetuity is not solving the problem.
Participant Comment:
It was hoped that a “magic bullet” might exist that would make the problem go
away. Based on what has been presented, there is no final solution as of yet, only
monitoring and perpetual care. This is not sufficient, a final solution is required.
Participant – Comment:
How did we allow the problem to occur? Our environmental laws and regulations
are not adequate, DIAND has no effective mine reclamation guidelines – these
must be prepared. We need a regulatory process that will ensure this situation will
never happen again.
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4.4 Results of the Evaluation of the Representative Management Alternatives
Daryl Hockley presented the results of the evaluation of the representative management
alternatives. The evaluation for each of the four alternatives includes assessment of: the risks of
arsenic release in the short term (typically from spills during the implementation of an alternative);
the risks of arsenic release in the long term (typically from residues produced by the alternative);
worker health and safety issues, and risks of air emissions. Cost estimates were also prepared for
each alternative.
Results of the alternative analyses indicate that Alternative 1, In-Situ Management With Ground
Freezing, poses lower risks than any of the other alternatives and is the lowest cost alternative.
The maximum cost(s) for this alternative is significantly below the minimum net costs for the
others (see the Summary Table).
The studies identified gaps in the current understanding of the site. Some of those gaps are critical
for further decisions about management of the arsenic trioxide dust. Critical areas for further work
to reduce uncertainties in the risk assessment have been identified.
Mr. Hockley noted that the use of representative alternatives was not intended to rule out other
options. However, based on the good results obtained for ground freezing, further analysis of the
other in situ management measures is warranted. Work on the other groups of alternatives should
be limited to areas that could lead to significant reductions in risks and costs.
He noted that the studies presented characterize the potential for the arsenic trioxide dust at the
Giant Mine to cause environmental or human health problems if no management measures are
taken. It was stressed that it is in no way intended to adopt a ‘do nothing’ approach. The ‘managed
base case’ is not an alternative. It was examined for purpose of analysis only. The implications of
the risk assessment are that: it is prudent to investigate measures to manage the arsenic trioxide
dust; management measures which would keep arsenic release rates at or below 2000 kg/yr. would
generally be sufficient to protect human and ecological health, and other considerations will need to
be considered to select among the alternatives that can meet that target.
In closing, Mr. Hockley noted that the results presented should be considered as technical input to
the process of public communication and consensus building around the management of arsenic
trioxide dust at the Giant Mine. The technical analysis is intended to address risk and cost only.
Acceptability by responsible authorities and stakeholders is an important additional consideration.

5.0 Key Workshop Findings – Summary of Break-out Group Discussions
5.1 Introduction
The break-out group discussions focused on three major themes:
§

screening level environmental and human health risk assessment;

§

representative management alternatives, and

§

next steps.
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Workshop participants were divided into three break-out groups. Each break-out group represented
a cross-section of the interests participating in the workshop.
Before providing the specific details of the break-out group discussion, there are several key
observations that must be noted.
1.

As mentioned earlier, it was the intent of this workshop to provide information on the studies
undertaken by the Technical Advisor to workshop participants, to build both understanding
and awareness of the arsenic trioxide dust challenges and the range of possible management
alternatives.
It was the observation of the facilitators that the majority of the participants found the
presentation of the technical studies to be highly informative. Many participants expressed
satisfaction with the quality and thoroughness of the technical work. It was also expressed by
several participants that they appreciated the openness of the workshop and the willingness
of the Technical Advisor to explain the studies and address both the strengths and
shortcomings of each of the alternatives. Several participants expressed appreciation for the
opportunity to provide feedback and the opportunity to be engaged in the early stages of this
environmental decision-making process.

2.

There appeared to be general agreement from the participants that the management of the
arsenic trioxide dust was a more complex matter than previously thought, with no easy or
obvious solution. While some participants had expectations for a “magic bullet” to address
the problem, they acknowledged that, whatever the final outcome, there will ultimately be a
need for the community and regulators to make trade-offs between risks and costs associated
with the alternatives.

3.

While there was a general agreement that the work of the Technical Advisor was well done,
several participants identified suggestions for additional alternatives to be considered and
specific studies to be undertaken in the future.

4.

It was understood that the role of the Technical Advisor is to provide information to inform
DIAND and all stakeholders. Participants appreciated that the Technical Advisor was not
proposing whether or not the risks are acceptable or a particular alternative should be
selected. It was understood that it was the role of the Technical Advisor to inform and
advise, but that it was up to others to determine what is acceptable or what should be
selected.

5.

Concerns that the technical information was not available before the workshop.

The following is a summary and synthesis of the key findings of the break-out group for each of the
three themes. Appendix E contains the detailed discussion flip chart notes from each break-out
group.
5.2 Key Findings – The Screening Level Environmental and Human Health Risk Assessment
The break-out groups generally felt that, based on the presentation of the screening level
environmental and human health risk assessment, there is now a better understanding of the risks
associated with the underground arsenic trioxide dust. While many participants felt that the
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assessment that was undertaken was well done and appropriate as a screening level risk assessment,
some participants suggested that more time was needed to assess and review the multi-volume
technical report. It was noted that participants did not have the benefit of reviewing the technical
analysis prior to the workshop and that any comments provided would only be considered
preliminary or conditional pending a more thorough examination of the study approach and
assumptions.
It was noted by a few participants in all three break-out groups that the Technical Advisor was
presenting the results of the risk assessment with respect to scientific criteria and that the Technical
Advisor was not suggesting whether or not the risk was deemed to be acceptable. The participants
acknowledged that this is normal practice for risk assessment studies. It was suggested, however,
by a few participants that as a next step, it is important to engage the public in the study so that
there is a wider understanding of the risk associated with the unmanaged base case and the risk
associated with the alternatives. It was suggested that DIAND should extend its public consultation
efforts by taking the results of this study to the communities to inform residents, and to get from the
residents their understanding and opinions on the risk assessment. It was suggested by participants
in two break-out groups that, ultimately, the results of the scientific risk assessment would need to
be considered by the decision-makers in light of community values and the willingness to accept
risk.
It was suggested by some participants that this process needs to ensure that the public understands
the screening level risk assessment in terms that it is familiar with and in ways that are relevant.
The public needs to understand what it means when up to 1,000 kg of arsenic is discharged to Baker
Creek and Back Bay, and the public should have an opportunity to provide the responsible
authorities with opinion as to whether the risk is acceptable.

Break-out group discussions:
“There is a need to protect people
and respect the land’

It was generally felt that the screening level
environmental and human health risk assessment was
complete and considered the appropriate receptors and
pathways. However, two or three participants did feel
that the risk assessment was too narrow in scope and
should have considered all sources of arsenic and the
cumulative effect of these sources on the receptors.
While it was understood that the risk assessments’ focus
was only on the underground arsenic trioxide dust and
the effect of the unmanaged base case, some felt that the
results of the risk assessment might not convey the full
and true risks to people and the environment . The
screening level risk assessment may cause people to fall
into a false sense of security, not knowing the
significance of the risk from all sources including natural
background levels. Only with a full and comprehensive
risk assessment will it be possible to fully understand
and assess the significance of the risk. The Technical
Advisor, in response, noted that the screening level is
but the first step in assessing risks. As the study
proceeds, DIAND may conduct a more comprehensive
risk assessment. This next risk assessment would
respond to these comments.
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The break-out groups identified several specific comments on the assumptions and methods used in
carrying out the screening level risk assessment:
§

For the next level of the human health and environmental risk assessment, the actual dietary
consumption rates of residents from the communities of Yellowknife, N’Dilo and Dettah should
be used. In determining the consumption rates, actual, in-field measurement should occur, and
elders should be consulted to inform the researcher on traditional sources and rates of
consumption.

§

Dietary/consumption data should be based on “maximum” consumption and not averages.
Effort is required to understand the specific consumption patterns of elders and, especially,
children.

§

There is a need to assess the potential effects of arsenic from other sources, in particular the
effects of materials/resources used by people. For example, people make use of trees (spruce
bows) and other plants for subsistence use – including smoking of meat and fish. Specifically,
elders wanted to know whether the long period of direct air emissions and direct discharge into
water may have collected in the trees and other vegetation and whether this was a potential risk
to both people (wood is used for heating and smoking) and animals. Participants noted the
wide area around the mine site, in the direction that winds blew emissions before the shut down
of the roaster at the mine, is barren and not productive for berries.

§

The comprehensive risk assessment must also consider the safety of small ponds and lakes in
the adjacent areas to ensure that deposition of arsenic, either by air emission and/or surface
water discharge/drainage during the early years of mine operation, is not posing a risk to
people or animals.

§

Future research should attempt to make use of historical health information (i.e. hospital
archives) to get a broader perspective of health effects going back to the early years of the mine
operation. Some elders expressed concern over sickness and death of some individuals living
the area during the 1940s to 1970s.

§

The elders expressed their support for meaningful discussion and honest communication to
ensure human and environmental health – especially for young people. There must be a
commitment to ensure that all people know whether the fish and animals are safe to eat. This
needs to consider and include traditional knowledge.

§

While the need for direct and local studies on animals was strongly supported, the elders also
reminded all the participants that respect for the animals (i.e. during testing or monitoring)
must be shown.

§

There needs to be developed a system of public health fact sheets and warnings regarding
water and animals (as required) to ensure that people are safe.

§

The next level risk assessment should include a map or diagram of all arsenic sources, define
all pathways of transfer to receptors, and identify the ultimate fate of the various arsenic forms
with respect to clarifying toxicity.
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§

The future risk assessment should also consider a catastrophic failure, the significance of such
a failure and contingency response.

§

Worker exposure for any future remediation activities needs to be considered and (finally)
assessed.

§

The risk assessment for the underground arsenic trioxide dust must be integrated with the
YASRC soil remediation guidelines for the mine site surface and with material background
arsenic levels, for a comprehensive integrated risk assessment.

The last set of comments pertains to the risk of not finding a
complete solution to the problem for the arsenic trioxide
dust. A few participants felt that all four of the
representative management alternatives did not represent a
complete solution, since some on-going (i.e. perpetual)
management would be required. In particular, concern was
expressed that, if any of the four alternatives was
implemented, the federal government would consider the
problem as being solved and would not continue to conduct
research or pursue technologies that could lead to a complete
Participant Discussion:
management of the dust. Funding for additional research
“All four alternatives require perpetual
may not be made available, and the “interim solution” by
commitment and management”
default, would become a final but less than complete
solution.
This, subsequently, raised a discussion regarding values and ethics. A few participants expressed
the concern that this generation received the benefits of the gold extraction and that it would be
irresponsible to not address the arsenic problem. Leaving the problem for future generations was
considered by at least two participants a completely an abdication of responsibility. There is a need
for an on-going commitment from the federal government to not only manage the arsenic through
both an interim solution but to also commit to continue to aggressively research and assess
technologies leading to a complete solution at some point in the future. Other participants
countered this argument by saying that it would be equally irresponsible to assume up to $400
million in debt to find a complete solution, along with a perpetual hazardous waste management
facility, when an alternative like in-situ freezing has few risks and considerably less costs.
5.3 Key Findings – The Representative Management Alternatives
Participants indicated that it was not possible to either fully endorse or reject any of the
representative management alternatives. The only information available was that obtained through
the presentation, and any informed advice on a preference could only be provided after reviewing,
in detail, the complete technical descriptions of the alternatives and the evaluation process. This
links to the need for a multi-stakeholder committee and broader public communications.
There was, however, general agreement across all three break-out groups on the following:
§

the current situation is problematic and of concern – a safe and practical solution is required.

§

a few participants viewed all four representative management alternatives as not completely
resolving the problem, since residue remains and needs to be managed over the long term.
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§

any action taken to address or resolve the problem must not result in increased risk to human
health and the environment. There must not be a case of problem substitution.

§

a few participants felt that costs should not be a primary consideration in rejecting a particular
alternative. Costs were acknowledged as an important consideration and need to be
considered, along with risks. It was acknowledged that the Technical Advisor’s evaluation
assessed risks and cost - it was felt that weighting of risks and costs in the evaluation needs to
be considered in light of public input.

Regarding the range of alternatives considered by the Technical Advisor, two break-out groups
questioned whether deep burial of the dust was an alternative that warranted further investigation.
It was felt that placing the dust at a depth of several thousand feet below surface would effectively
isolate the dust from the biosphere, with no direct pathway to the environment and people. Two
specific options were proposed, placing the dust below the current storage area, or extending the
shaft at the Con mine and transferring the dust for placement at that location. It was noted that this
technology was being investigated for the disposal of nuclear wastes, and thus should be considered
for its potential as a solution to the arsenic trioxide dust problem. Representatives from the
Technical Advisor noted that deep burial had been considered but was not selected as a
representative alternative because the requirement to excavate and dispose rock and dust made it
less attractive than ground freezing.
Regarding Alternative 1 - In situ management with ground freezing, some participants felt that this
was an acceptable management measure. Others felt that it was also acceptable so long as there
was a strong commitment from the federal government to fund continued research on a more
acceptable, permanent or final solution. It was suggested by one participant in Group A and one in
Group B that these funds be placed in an independently managed trust beyond the reach of
government and dedicated solely for addressing the arsenic trioxide dust problem.
One participant in Group A expressed the opinion that Alternative 2 - Extraction of the dust,
arsenic and gold recovery by fuming, is not an option to be considered. It was suggested that the
existing market for arsenic is already saturated by current production and demand is likely to
decline if the United States bans the future use of arsenic trioxide. It was also noted that fuming
could take place over a 15-year period with the potential for air emissions over this period. Before
this alternative is selected, there is a need to more fully assess the implications of these emissions
on people and the environment.
There is also a need to more fully understand the potential implication of a long history of
underground blasting and the potential for underground cracks in the rock providing pathways for
the leakage of arsenic. Elders also raised a concern as to whether these cracks allowed dust to
escape to the air, affecting air quality. It was suggested that this needs to be studied.
Regarding Alternative 4 – Extraction of the dust and stabilization with cement, questions were
asked as to why bitumen and vitrification were not considered as suitable solidification methods.
Further details on the advantages and disadvantages were asked for.
Finally, the preferred alternative needs to include a complete description of monitoring plans.
These monitoring plan should be presented to the public for review and comment.
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5.4 Key Findings – The Next Steps
(a) Multi-Stakeholder Committee
There was general agreement across the discussion groups that a multi-stakeholder group
should be formed to provide advice and assistance on this project. The multi-stakeholder
committee should have a clear mandate, defined responsibilities, an agreed upon work
program and technical and financial resources to support its operation.
The membership of the multi-stakeholder group should include: representatives from the
Communities of Yellowknife, N’Dilo and Dettah, North Slave Metis, Chamber of Mines,
Canadian Auto Workers, Environmental Organizations, YASRC, NWT Women’s
Association and the Stanton Regional Health Board. In addition, one group suggested that
government regulators including DIAND, Environment Canada and the GNWT should be
members of the Committee; a second break-out group suggested that these government
agencies should serve as technical advisors and not be actual members of the committee.
It was suggested that DIAND needed to define the terms of reference for the committee, its
role and degree of independence from DIAND, before determining whether government
representatives should act as members or technical advisors. It was further recommended
that DIAND review committee structure, roles and responsibilities of those established in
other jurisdictions. It was felt by many that the committee should provide advice to DIAND
on not only the assessment of alternatives but also in providing advice on the preferred
alternative. Once DIAND has determined the operating framework for the committee,
stakeholders can then determine whether they wish to become members or participate in
some other capacity. Once the committee is established, it must be free to carry out its
responsibilities, as described by DIAND and agreed upon by the stakeholders.
Specific matters that DIAND should consider in drafting the committee’s terms of reference
are:
§

clarification of the scope of the committee’s interest – does it include both above and
below ground arsenic issues? What relationship with YASRC and other initiatives?

§

what specific role will the committee have with regard to public consultation and
communication?

§

clarification that any committee member can participate without prejudice as to any
involvement in the subsequent environmental assessment process.

§

the nature of technical support available.

§

will the committee have sufficient resources to obtain peer review assistance?

One participant noted that DIAND’s current timeline was to submit a project description to
the MVLWB by October, 2001. It was suggested that, if this is still the case, the committee
should not be asked to provide advice on the project description since there would be
insufficient time to provide any meaningful advice.
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The elders from Dettah and N’Dilo also expressed their support for meaningful discussions
and honest communications in working together to resolve the arsenic trioxide problem and
to ensure environmental and human health.
(b) Public Consultations and Communications
In addition to the establishment of a multi-stakeholder committee, workshop participants
provided advice as to future public consultations and communications. These included:
§

Meetings in the communities of Dettah and N’Dilo to present the work completed to date
and to obtain comments and advice. The presentations should be relevant to the needs of
the communities and presented in a way that is understandable. The meetings should not
be a one-time event but on-going throughout the life of the project. Appropriate
language translation and interpretation considerations are needed.

§

Periodic Open Houses or Information Centres to provide progress reports.

§

Specific public involvement program to determine community values on acceptable risks.

§

Development of a Comprehensive Communication Program that ensures public
understanding and awareness of the project, including a project web-site, newsletters,
site inspections and use of radio and television for project updates.

§

The communication program should be responsive to the needs of the various audiences
– greater use of pictures and models to convey key messages. Appropriate aboriginal
language and literacy needs must be considered.

§

Provision of information in a timely manner, available prior to open houses, workshops
and meetings.

§

The communication program should include an education component related to risk
assessment and risk management.

§

Signs and other information should be
provided to residents advising of the safety
of drinking of water and animal
consumption around Giant Mine and in
adjacent areas.

Break-out group discussions:
“We need to work together and move
forward on this challenge”
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Giant Mine Underground Arsenic Trioxide
Management Alternatives Workshop
June 11-12, 2001
Katimavik Rooms “ A” and “B”, Explorer Hotel,
Yellowknife, Northwest Territories

Sessions Open to the Public & Media

Agenda Day 1: Monday, June 11, 2001
12:00 - 1:00

Arrival and Registration

1:00 - 1:25

Welcome and Opening Remarks
· Welcome
· Opening Remarks
· Introduction of Participants
· Purpose, Objectives and Anticipated Workshop Results
· Roles & Responsibilities
· Overview of Logistics & Organization,
Reference Materials and Displays
· Keeping track and Recording of Discussions
· Review of Participant Reference Binder
· Agenda Review
· Questions/Discussion

Andy Swiderski, Facilitator
Dave Nutter, DIAND
Facilitator
Facilitator
Facilitator
Facilitator
Facilitator

6.0 PART ONE: THE ARSENIC PROBLEM AT GIANT MINE AND EFFORTS TO

ADDRESS IT
1:25 - 1:45

Agenda Item No. 1: The Giant Mine Arsenic Trioxide Management
Approach Being Led By the Federal Government (Obj.1)
· 15 minute presentation by Dave Nutter, DIAND
· Questions/Discussion

1:45 - 2:10

Agenda Item No. 2: An Historical Overview of Underground Arsenic
Trioxide Management At Giant Mine and the Chronology of Events Related
to the Work Completed To Date (Obj.2)
· 20 minute presentation by Neill Thompson, DIAND,
· Questions/Discussion
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PART TWO: EXAMINATION OF MANAGEMENT ALTERNATIVES
2:10 - 2:45

Agenda Item No. 3: Overview of Work Completed by the Technical Advisor
(Obj. 3)
· 20 minute presentation by Daryl Hockley, SRK Consulting
· Questions/Discussion

2:45 - 3:00

Break

3:00 - 4:15

Agenda Item No. 4: Results of the Screening Level Environmental and
Human Health Risk Assessment (Obj. 4)
· 60 minute presentation by Randy Knapp and Bruce Halbert,
SENES Consultants
· Questions/Discussion

4:15 - 4 :45

Agenda Item No. 5: Overview of the Management Alternatives (Obj. 5)
· 20 minute presentation by Daryl Hockley, SRK Consultants
· Questions/Discussion

4:45 -

Public Questions & Discussions
Day One Wrap Up and Instructions for Day 2 (Facilitator)

5:00 -

Media Briefing & Questions

OPEN HOUSE/PUBLIC INFORMATION SESSION
7:00 to 9:00 pm, Katimavik Room “A & B”
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Agenda Day 2: Tuesday, June 12, 2001
08:30 - 09:00 Arrival and Registration
09:00 - 09:15 Welcome and Opening Remarks
· Welcome
· Review Workshop Purpose and Objectives
· Summary of Day 1
· Day 2 Agenda Review
· Questions/Discussion

Dave Nutter, DIAND
Facilitator
Facilitator
Facilitator

Continuation of.....PART TWO: EXAMINATION OF MANAGEMENT
ALTERNATIVES
09:15 - 11:00 Agenda Item No. 6: Presentation of Four Representative Management
Alternatives (Obj. 6)
· 90 minute presentation by Daryl Hockley, SRK Consultants, Grant Feasby, Lakefield
Research, and Randy Knapp, SENES Consultants
· Questions/Discussion
10:15 - 10:30 Break
10:30 - 11:30 Agenda Item No. 6:....CONTINUED
· 20 minute presentation by Daryl Hockley, SRK Consultants on evaluations
to date
· Questions/Discussion
PART THREE: DEVELOPMENT OF NEXT STEPS FOR PREPARATION FOR
ENVIRONMENTAL ASSESSMENT
11:30 - 12:00 Agenda Item No. 7: Development Of Next Steps for Preparation of
Environmental Assessment: Break Out Group Tasks and Instructions
(Obj. 7)
· 15 minute presentation by Facilitator
· Questions/Discussion
12:00 -1:00

Lunch (Lunch is provided)
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1:15 - 3:45

Agenda Item No. 8: Development Of Next Steps for Preparation of
Environmental Assessment: Break Out Groups (Obj. 7 & 8)

3:45 - 4:45

Agenda Item No. 9: Reports From Break Out Groups and Plenary
Discussion Regarding Development Of Next Steps for Preparation of
Environmental Assessment (Obj. 7 & 8)

4:45 -

Public Questions & Discussions
Closing Remarks (Dave Nutter, DIAND)
Workshop Wrap Up (Facilitator)
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ARSENIC TRIOXIDE MANAGEMENT WORKSHOP
CHRONOLOGY/SUMMARY
OF DIAND ACTIVITIES

PROJECTS UNDERTAKEN
1997

Arsenic Trioxide Management Feasibility Study
An assessment of the current market, technology costs and feasibility for managing the arsenic
trioxide currently stored underground.

Technical Workshop
DIAND, in conjunction with ROM, Environment Canada, GNWT, and the City of Yellowknife, held
technical meetings to review and discuss potential arsenic management options.

Giant Mine Closure Estimate
An assessment of the technical and financial aspects of closing the mine, including arsenic
management options.

1998

Water Licence Public Hearing - 16 January 1998
Based on concerns over limited progress a recommendation was made to the Board requiring
ROM to develop and submit a Project Description suitable for environmental assessment for the
permanent management and disposal of the arsenic trioxide.

Yellowknife Arsenic Soil Remediation Committee
DIAND led the establishment of the committee to review issues related to the remediation of
surface arsenic and determine a clean-up value for arsenic in Yellowknife soil.

Preliminary
Hydrogeological,
Investigations at the Giant Mine

Geochemical

and

Isotopic

A hydrogeology investigation of the Giant Mine property in order to assess how groundwater
moves within the mine.
1999

Arsenic Management Plan
- Developing an action plan to address technical issues related to permanent disposal of the
arsenic trioxide.
- Developed a group of technical advisors.
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University of British Columbia Research
Research into the following long-term disposal options:
1) transforming arsenic trioxide into non-toxic forms such as ferric arsenate;
2) incorporating the arsenic trioxide into glass; and
3) immobilizing arsenic trioxide in cement.
The first two options evaluated the use of microwave technology as an alternative source of
energy.

Canada Centre for Mineral and Energy Technology (CANMET)
Research
Research and development of a hot water leaching process for purifying the arsenic
trioxide dust so that it can be sold on the commercial market.

Hydrogeological Numerical, Flow and Transport Model
Development of a three-dimensional groundwater transport model of Giant Mine to
understand and evaluate how water would flow through the mine and arsenic trioxide storage
vaults if the mine pumps were shut off and the mine allowed to flood. Complements the
hydrogeological work done in 1998.

Arsenic Market Study
An update of Royal Oak Mines 1996 arsenic trioxide market Study - Dillon.

Review of Mining Methods Applicable to the Recovery of Baghouse
Dust Stored Underground
An update and summary on potential mining/extraction methods for the arsenic trioxide.

Underground Rehabilitation
Developed a plan for underground rehabilitation of mine workings to gain access to vaults where
access was previously cut off.

Comparative Study of Refinement Techniques
Compares two processes (WAROX and El Indio) that could be used to refine the arsenic trioxide
dust so that it can be sold on the commercial market and to recover the gold contained within it.

Arsenic Technology Review
Review and update on viable arsenic trioxide management options for the Crown as they relate to
benefits, risks and associated costs.

Technical Workshop
The objective of this workshop is to build on the information we have determined from the
previous workshop and research. Plus develop a common understanding. The workshop
established assessment criteria, that no quick fix was available and that the management plan
may be a combination of options.

First Public Information Open House
A four-day store front open house was held in September for public information with two evening
presentations.
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2000

Technical Advisor
DIAND retained the services of SRK Consulting, a firm of engineers and scientist to act as an
overall technical advisor for the project. SRK is responsible for overseeing the major areas of
arsenic trioxide assessment including: environmental, hydrogeological and geotechnical issues
relating to the underground chambers and access workings; and potential methods for dust
extraction, dust reprocessing and dust stabilization. Also, on the team are SENES Consultants
Ltd., H.G. Engineering and Lakefield Research Ltd.

Cement and Bitumen Stabilization
An ongoing study using cement and bitumen for stabilizing the toxic mine dust, and monitoring
the stability of bitumen stabilized dust.

Groundwater Monitoring Report
Surface water and mine water sampling was carried out at selected sites at the Giant Mine. The
objectives of this water sampling program were to: characterize the late-summer chemical and
isotopic composition of surface waters and groundwater; compare current data to previous data;
and establish the framework for continued monitoring of surface water and groundwater quality.

Hydrogeology Experts Meeting
A meeting of world class hydrogeologic experts convened in March 2000.The meeting was held
to review existing work; to solicit expert opinion; and to provide directions for future work.

SRK Senior Technical Session, Giant Mine Arsenic Trioxide
The session reviewed the current state of knowledge about the arsenic trioxide dust; identified
methods and develop alternatives for managing the arsenic trioxide dust; identified the
information needed; and design & prioritise investigations to acquire the needed information.

A Review of Arsenic Disposal Practices for the Giant Mine
A literature review to obtain information about arsenic disposal practices in the mining-metals
industry and about the long-term stability of the disposed arsenic compounds. The information
was analysed and evaluated to determine the applicability of current arsenic technologies to the
Giant Mine.

Recovery and Purification of Arsenic Oxide - Giant Mine
A production investigation of pure arsenic using water leaching-crystallization and re-sublimation
techniques.

Environmental Study of Arsenic Contamination on the Giant Mine
A scientific study to assess the levels of arsenic found from the Giant Mine property.
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2001

Underground Rehabilitation
An underground rehabilitation was carried out to provide safe access to the bulkheads that were
not accessible. Also, installing water pumps and ventilation fan near the arsenic chambers.

Bulkhead Evaluation
SRK is currently assessing the physical strength of the bulkheads which seal off the arsenic
storage chambers and chambers. Using the original bulkhead design information, as well as
information collected during underground inspections,
SRK is evaluating the stability of the
structures under variable conditions. Recommendations have been made for a monitoring and
stability program.

Hydrogeology
Work has continued conducting further monitoring and finalizing the hydrogeology information
package. The mine water monitoring program has some additional sampling of new sites
underground and detailed analysis of the data collected in 2000 and 2001. This has been done in
conjunction with DIAND, SRK and Dr. Ian Clark.

SRK Senior Technical Experts Meeting
A meeting of technical experts on the SRK team was held at the end of March. The results of the
various scientific, engineering and risk studies were presented and discussed. The alternatives
were compared and ranked, according to varying evaluation criteria.
The SRK team is currently preparing a final report on the pre-feasibility study, which is anticipated
to be completed in the second quarter of 2001.

Mine Tours
Surface and underground mine tours were provided on three separate occasions to the members
of Yellowknife City Council, the local Media, and members of the Legislative Assembly.

Public Information Open House
A two-day open house was held in March 2001 to update the public about the progress of the
Giant Mine’s Arsenic Trioxide Management and Surface Reclamation. An evening of visual
presentation, followed by questions and answers, concluded the event.

Public Registry
Initially started in 1999, a number of reports relating to the arsenic trioxide issue have been
th
completed by DIAND contractors, a public registry is set up on the 5 Floor Precambrian Building
as a means of making this information available to the public. Copies of all reports have been
placed in the registry and are available for review.
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Giant Mine Underground Arsenic Trioxide Management Alternatives Workshop
June 11 & 12, 2001 - Explorer Hotel, Yellowknife, NT
Part Three: Development of Next Steps for Preparation for Environmental Assessment
Break-out Group A
Facilitator: Jim Micak
Participant List
Name
Richard Allan
Peter Bengts
Ron Breadmore
Ed Collins
Mark Davy
Ken Hall
David Livingstone
Stephen MacDonald
Maureen Marshall
Bob Turner
Philip Wright

Organization
Manhattan Minerals Corp.
Worker’s Compensation Board
Water Resources
Environmental Canada
Municipal and Community Affairs
EPS, RWED
Renewable Resources and Environment
Health Canada, Ottawa
For the Hon. Ethel Blondin-Andrew, MP
North Slave Metis Alliance
HQ, DIAND

Summary of Break-out Group Discussion
I - Discussion on the Screening Level Environmental and Human Health Risk Assessment
-

there is a need to review the consumption rates used for the risk assessment and update
the study based on the best available data – it was also suggested that in field study and
observations re: consumption rates should be undertaken.

-

it was noted that YARSC will be conducting a full risk assessment considering all
sources of arsenic.

-

in response to a question Mr. Knapp indicated that if the U.S. EPA changes the standard
for arsenic, it wouldn’t affect the results of the screening level risk assessment.

-

it was suggested that in future communications regarding this study and for future
consultations that the risks associated with the unmanaged base case be presented in
context and relative to other risks that people experience such as driving a car, or accident
at home, etc.
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-

there was a suggestion that one risk not addressed in the risk assessment, was the
potential for institutional risk – this was described as government accepting an interim
solution, such as in-situ freezing, and not providing on-going funding for research and
assessment of emerging technologies that may produce a final solution for the dust –
requiring no perpetual care and representing no or minimal risk – the proposed solution to
this institutional risk is for government to set-aside money to continue research and
development of a final management alternative.

-

it was suggested that the public perceives risk of underground storage as high and needs
to be addressed through communication for consultations.

-

it was suggested that future risk management more fully consider the potential for
catastrophic event, such as a seismic event, resulting in contaminated groundwater and
surface water.

-

Mr. Knapp in responses to a question noted that the one species at risk is mink – if this is
viewed as being a community issue – additional study may be required.

-

while scientific risk assessment might suggest that up to 1,000 kg/yr of arsenic discharge
may be acceptable, there is a need to consult with the community and to determine
community values regarding acceptable risk – it is important to note that the screening
level risk assessment does not reflect community values of risk.

-

DIAND needs to assess risk and the management of the arsenic from an ethical
perspective – this generation reaped the benefits of the gold mine, some suggested that it
would be irresponsible to not completely address the arsenic problem and produce a final
solution, so that future generations would not be burdened with the problem.

-

it was suggested that there should be a peer review of the Technical Advisor’s work.

-

there is a need to develop a comprehensive and on-going consultation and
communication program.
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II - General Discussion on the Underground Management Alternatives
-

some participants felt that based on the presentations only it is not possible to determine
if all reasonable management alternatives have been considered – there is a need to
review the complete technical study and evaluation.

-

it was suggested that the next level of investigation must focus on the details of the
management alternatives addressing such maters as wetting the dust, pilot study to prove
that the technology works, design of drainage collection, etc.

-

one participant noted that the study put forward different assumptions regarding
solidification processes than that discussed in 1999, it was suggested that further rationale
and analysis regarding bitumen and vitrification was needed.

-

the question was asked whether deep burial disposal of the dust was considered – it was
suggested that the material could be placed deep into the granite either at site or at the
Con mine – the material would be isolated from the biosphere and would represent a final
solution for the management of the dust.

-

there is a need for additional study of the stability of the mine when material is extracted
and back-filling occurs.

-

regarding the evaluation of alternatives, there should not be too much emphasis on costs
– the NWT’s resources benefit the national economy, re-investment for environmental
clean-up is warranted.

-

arsenic sale into the market place should not be assumed – market may disappear – this
real possibility diminishes the potential for the arsenic extraction alternative.

III - Next Steps
Multi-Stakeholder Committee (MSC)
-

an MSC should be established, composition should include DIAND, the communities of
Dettah, N’Dilo and Yellowknife, also representatives from the mining industry,
environmental groups, North Slave Metis, NWT Women’s Association – possibly,
GNWT, and other federal departments.

-

DIAND should review committees established in other jurisdictions.

-

the focus of the MSC should be to keep pressure on DIAND to achieve a final solution.

-

the MSC should be advisory and steer the studies – should be task specific. DIAND
should define MSC terms of reference and tasks.
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-

the relationship with YASRC and other initiatives needs to be considered and addressed.

-

committee members must assume responsibility for two-way flow of information to their
organizations and to the committee.

-

DIAND must fund the MSC and provide technical resources.

-

MSC should have input into developing the terms of reference.

-

MSC should reflect community interest and values and help with communication and
consultations.

-

DIAND should hold public meetings in the communities as soon as possible.

-

open house and project updates should be provided.

-

communication must be understandable and relevant to all.

-

make more use of models and graphics to explain study results.

-

communication strategy should include a project web-site, newsletter, announcements on
TV and radio.
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Giant Mine Underground Arsenic Trioxide Management Alternatives Workshop
June 11 & 12, 2001 - Explorer Hotel, Yellowknife, NT
Part Three: Development of Next Steps For Preparation for Environmental Assessment
Break-out Group B
Facilitator: Ray Bethke
Participant List
Name
Joe Acorn
Bill Coedy
Brad Colpitts
Grant Feasby
Bruce Halbert
Bob Hauser
Lionel Marcinkoski
Erica Myles
Kevin O'Reilly
Steve Peterson
Emma Pike
Neill Thompson
Dave Tyson

Organization
MWEIRB
DIAND
Stanton Regional Health Board
Lakefield Research
SENES Consultants Ltd.
Miramar Mining Corp
RWED - EPS
GNWT - H&SS
CARC and YK City Councillor
CAW Local 2304
MVLWB
DIAND
DFO

Summary of Break-out Group Discussion
I - Discussion on the Screening Level Environmental and Human Health Risk Assessment
-

questions raised regarding data and benchmarks used to develop risk estimates:
Consultant response:

- available data for risk calculations are "somewhat dated"
- data on exposure levels is relatively current

-

noted that risk levels in the report presented to not account for all exposure sources, just
the main/primary sources (i.e., water and food)

-

also, the risk assessment presented was not location specific (i.e., with respect to the four
YK Bay locations identified in the analyses)

-

suggestion that there is a need to map all arsenic sources, define pathways of transfer and
identify the ultimate fate of the various arsenic forms with respect to clarifying speciation
and toxicity (note: other group members were not convinced about the value of this work
Page E-5

Appendix E – Break-out Group Flip Chart Notes

when the use of total arsenic would also provide the most conservative assessment of risk
as was done in the pre-feasibility studies)
-

risk assessment estimates reflect the probability of an "event" (e.g., catastrophic failure)
occurring and not an acute standing level of risk: the question of how DIAND would
respond in the case of a catastrophic event was raised - this would be addressed by
DIAND in the development of the project description

-

worker exposure concerns: need to ensure that any future facility developed and operated
as part of site remediation includes occupational health and safety standards that account
for current knowledge of human health risk

-

risk assessment assumed that seasonal patterns of flow and variation in loading at any
given time would be similar to those currently identified under the water license (i.e.,
there would be full compliance under all options presented)

-

risk assessments presented deal only with subsurface storage and removal issues YASRC is currently working towards development of soil remediation guidelines for the
mine site surface: need to ensure that ultimately, data and information from these efforts
are integrated when developing comprehensive health risk assessments

-

an integrated risk assessment is needed and should include guideline development work
currently being done by YASRC

-

food consumption values used in the human risk assessment were considerably lower
than what has been reported in local studies: questions raised whether food consumption
was actually an issue worth devoting the kind of time and resources that would be
required for a more comprehensive assessment

II - General Discussion on the Underground Management Alternatives
-

Miramar is currently undertaking stabilization of arsenic trioxide (similar to Option 3)
with their existing autoclave (i.e., scorodite production) with reasonable success and
depositing the product into tailings pond: this process was approved under their existing
water license issued by the Water Board prior to MVRMA

-

questions regarding autoclave capacity: large size of autoclave recommended in the
report and low throughput rates were the outcome of minimizing net cost and
environmental risk e.g., autoclave size could be reduced and throughput increase through
the use of chemical additives but these would introduce increased costs and result in the
production of other toxic wastes to be managed in the process

-

general consensus that Option 1 (in situ freezing) was an acceptable SHORT TERM
approach: strong emphasis was placed on the need to continue work and research on a
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more acceptable approach (i.e., minimizing risks to human and environmental health and
limited care and maintenance in perpetuity)
-

pursuing the freezing option would only be acceptable if a commitment was made to
dedicate sufficient funds for further research and development of a long term/perpetual
option that minimizes exposure risks: suggested that these funds be placed in an
independently managed trust beyond the reach of government

-

parallel issues with nuclear waste management were identified (i.e., with respect to the
containment nature of the problem with the "hope" that appropriate treatment technology
is developed in the not-too-distant future)

-

other management options need to be considered and potentially integrated into both
short term and long term remediation efforts (e.g., re-route Baker Creek) developed in the
project description

-

arsenic sale (Option 2) is not an option: existing market is already saturated by current
production and is likely to decline dramatically if the US market disappears following
regulatory bans on arsenic trioxide use

-

need for further analysis on perpetual care costs (O&M and capital) and the risks
associated with them e.g., other contaminants produced

III - Next Steps
Multi-stakeholder Committee (MSC):
-

general consensus on the need for such a group and for some level of independence from
government

-

strong emphasis on the need for the MSC to have a clear mandate, clearly identified
deliverables, task descriptions, timelines and adequate time and resources to evaluate
work done to date

-

current project description deadline (October 2001) provides insufficient time for the
MSC to conduct any meaningful work to guide decision making: DIAND expected to
request another extension from MVLWB

-

several issues requiring further work and thought identified:
-

scope needs to be defined (i.e., will the MSC deal with both below and above ground
clean-up issues)

-

relationship of MSC with DIAND and GNWT needs to be clarified as does the
relationship to other involved groups like YASRC
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-

-

coordination of MSC work plans and timelines must be integrated with those of
DIAND to ensure that the committee's work "drives" the process for DIAND;
however, the work of the MSC must recognize and integrate other processes and
timelines (e.g., environmental assessment processes)

-

MSC should have the ability to initiate peer review

-

need to clarify "roles" in clean-up operations: DIAND vs. GNWT responsibilities for
surface and subsurface clean-up

MSC membership (brainstorm list of possible parties):
First Nation representatives
N. Slave Metis
City of Yellowknife
Mining Industry / Chamber of Mines
CAW
WBC
Public
Environmental Organizations
YASRC
DIAND*
DFO*
Environment Canada*
GNWT*
* formal membership contingent on how "independent" the MSC is intended to be:
representatives from these agencies can be brought in as technical advisors and/or for
information sharing sessions (membership from particular departments/divisions will be
determined based on the mandate of the MSC)

-

various operational models are possible for the MSC

-

recommended that DIAND prepare a draft terms of reference for the MSC and examine
potential models for committee structure, membership and operations

-

must recognize that membership on this committee would not preclude or constrain
members from full participation in any subsequent environmental assessment processes
related to arsenic trioxide management

Communications:
-

information needs to be provided in a timely manner, e.g., general complaints regarding
having not received the materials for this workshop (including access to the main report)
prior to the workshop
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-

communications tools to be used or used more effectively include: website dedicated to
Giant Mine remediation issues, data, reports, status; newspaper inserts

-

all parties involved must dedicate more resources to communications and better integrate
communications efforts

-

must develop tools and processes for educating the public in areas related to "risk" and
"risk management"

-

must make special effort to provide information and data in a meaningful way to
residents of Dettah and N’Dilo
need to familiarize key parties/players with the nature/extent/seriousness of the problem
(e.g., using site visits)

-

IV - Other Issues
-

request for a full cost accounting to be carried out for the mine; however, questions raised
as to the usefulness and/or relevance of this to the current objective

-

prevention: need for greater and more rapid policy and legislative development to ensure
that this doesn't happen again (e.g., need to finalize mine reclamation policy)
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Giant Mine Underground Arsenic Trioxide Management Alternatives Workshop
June 11 & 12, 2001 - Explorer Hotel, Yellowknife, NT
Part Three: Development of Next Steps for Preparation for Environmental Assessment
Break-out Group C
Facilitator: Andy Swiderski
Participant List
Name
Jennifer Bellman
Leo Betsina
Alexander Borowiecka
Gary Craig
Noel Crapeau
Lena Drygeese
Jonas Fishbone
Lawrence Goulet
Joe Martin
Michel Paper
Isadore K. Sangris
Greg Smith
Mary Rose Sundberg
Isadore Tsetta
Hugh Wilson

Organization
Royal Oak Project Team
Yellowknives Dene First Nation
Ecology North
City of Yellowknife
Yellowknives Dene First Nation
Yellowknives Dene First Nation
Yellowknives Dene First Nation
Yellowknives Dene First Nation
Yellowknives Dene First Nation
Yellowknives Dene First Nation
Yellowknives Dene First Nation
Mackenzie Valley Land and Water Board
Yellowknives Dene First Nation
Yellowknives Dene First Nation
Miramar Mining Ltd.

Summary of Break-out Group Discussion
Facilitator’s Note:
At the request of the Aboriginal elders, all the Yellowknives Dene First Nation representatives
were kept in Group C to enable use of the interpreters and interpretation equipment. The
Yellowknives Dene First Nation elders provided the overall guidance for the discussion.
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I - Discussion on the Screening Level Environmental and Human Health Risk Assessment
-

the existing model of sediment settling needs to be discussed in more detail. At this point
there are some relatively minor concerns respecting the assumptions and data sources.

-

For the next level of human and environmental risk assessment, which needs to be
completed and was strongly supported by participants, should use actual dietary and
consumption date from the Yellowknife area (including the communities of N’Dilo and
Dettah) or if this is not possible then ensure that the “best” available information is used
for assessment purposes. Traditional and local knowledge should help inform any
research and analysis work.

-

Dietary/consumption data should be based on “maximum” ranges of users’ consumption
– not averages. This also has to take into consideration specific effects of elders’ and
children’s’ diets and consumption patterns. It was felt that the existing “screening level”
was a good starting point but that a more thorough examination was required at the next
level of assessment.

-

While the need for direct and local studies on animals was strongly supported, the elders
also reminded all the participants that respect for the animals (ie. during testing or
monitoring) must be shown.

-

There was some concern expressed about the need to more fully understand the potential
risk of contaminated water by passing the existing water treatment process and
discharging directly into Back Bay. There has be more understanding of this process.

-

There needs to be developed a system of public health facts sheets and warnings (as
required) to ensure that people are safe.

-

There was issues raised respecting the safety of adjacent shore areas along Back Bay and
Yellowknife Bay that people use and take trees (ie. spruce bows) and plants for
subsistence use – including smoking of meat and fish. Elders wanted to know whether
the long period of direct air emissions and direct discharge into water may have collected
in the trees and vegetation and whether this was a potential health risk to both people
(especially as wood is burned for heating and smoking) and animals. Participants noted
the wide areas around the mine site and in the directions that winds blew emissions
before the shut down of the roaster at the mine are barren and not productive for berries.

-

There is a need to also consider the safety of small ponds and lakes in the adjacent areas
to ensure that deposition of arsenic either by air emissions and/or surface water
discharge/drainage during the early years of mine operation is not posing a risk to people
or animals.
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-

Future research should attempt to make use of historical health information (ie. hospital
archives) to get a broader perspective of health effects going back to the early years of the
mine operation. Some elders expressed concern over sickness and death in some
individuals who were around during the 1940s to 1970s.

-

It was also identified that more work is required to characterize the long term residue.
The current data is not developed enough – although it was understood that the current
work of the Technical Advisor was not intended to go any further at this point.

-

The elders expressed their support for meaningful discussion and honest communication
to ensure human and environmental health – especially for young people. There must be
a commitment to ensure that all people know whether the fish and animals are safe to eat.

-

Discussion took place to ensure that participants understood that arsenic is not a new
chemical brought in by the mining company but rather is a natural element found in the
rock (and in much of the natural environment). What is important to understand is that
the mining processed resulted in high concentrations of arsenic – which can pose health
and environmental risks if not properly stored and managed.

II - General Discussion on the Underground Management Alternatives
The discussion included a round table approach to enable each participant to share their
perspective. It was understood that given the complexity and volume of the materials presented
by the Technical Advisor, people were not in a position to select one of the four alternative but
rather provide their general perspective on approach.
There was general consensus on a the following points: The current situation is problematic and
of concern; All the alternatives have long term risks and costs as residue remains and needs to
be managed for the long term; There needs to be caution used to ensure that any actions taken do
not increase risks to human and environmental health – there was no direct support expressed for
the approaches outlined in Alternative 2 and 3. There was general agreement on the need to
definitively contain the arsenic and keep it under close watch. Participants expressed the need to
ensure that we do not repeat the mistakes of the past.
-

There was concerns raised about the effects of fuming associated with Alternative 3 –
Gold Recovery and Arsenic Stabilization. The technical resource persons in Group C
stated that fuming could take place over a fifteen (15) year period if this alternative were
implemented.

-

Participants noted that the need for careful on site monitoring was required in all
alternatives There was special consideration identified with Alternative 4 – Stabilization
With Cement. There was a discussion with elders, through the interpreter, to clarify that
Alternative 4 did not include storing the cement containing the arsenic below ground.
The technical resource person stated that the large volumes of cement involved would not
make this feasible.
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-

There is a need to also more fully understand the effects of a long history of underground
blasting and whether there are concerns over underground cracks through which arsenic
can leak directly into the environment as it may not be captured as part of the water
treatment processing. Elders also raised concerns as to whether cracks in the rocks
allowed arsenic to escape through air. Some participants felt that this is not well
understood a this time and that it needs to discussed further.

-

Consideration needs to also be given to assessing the cumulative environmental effects of
all the sources (above ground and below ground) and their potential human and
environmental risks.

-

The monitoring of waste water treatment was essential and that detailed plans must be in
place.

-

There is also a need to address how the existing surface tailing ponds are going to be
dealt with. It was stated that separate reclamation plans are being developed by DIAND.

-

Consideration needs to be given to maximizing local economic benefits from whatever
alternative is implemented. All four alternatives need to include information about what
the economic impacts are.

III - Next Steps
-

The elders expressed their support for meaningful discussion and honest communication
to ensure human and environmental health – especially for young people. There must be
a commitment to ensure that all people know whether the fish and animals are safe to eat.

-

Participants expressed a collective interest in being part of the solution and finding ways
forward to manage the arsenic stored underground – ‘now is the right time to take action’.
It was also shared that this needs to be a shared responsibility and that a long term
cooperative commitment was essential.

-

Some participants expressed concern that support for and implementation of the “shorter
term responses” associated with all four alternatives not be interpreted as ending a long
term commitment to look for even safer and effective management options in the future.
The implementation of any of the four alternatives should be seen as the ‘end of the
issue’. This needs to viewed as an interim solution, which means that period revisiting is
required, and that access to adequate government resources needs to be ensured. Some
participants raised the option of establishing a arsenic management trust fund – although
it was recognized that government resource allocation processes are determined by
parliamentary procedure.

-

There needs to be a commitment to stable and long term funding to implement the
selected management alternative.
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Multi-stakeholder Advisory Group
There was strong consensus on the need for a multi-stakeholder advisory group to help guide and
support the overall process. It was also stated that this advisory group needs to be in place to
assist with the actual selection and not just the implementation of a management alternative.
Emphasis must be placed on ongoing communications, staring with the timely release of the
results of this workshop and the sharing of the work of the Technical Advisor,
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June 12, 2001
Allison Armstrong, YK Resident
“To be read into the workshop record.” – As Allison Armstrong was not able to stay for the
last part of the workshop
Without sounding emotional or dramatic. I am very concerned about the potential risks associated with
extracting the dust.
The report presented here has done a good job at describing options/methods and the costs and risks
associated with them.
All of the options presented are experimental in terms of the amount of material being discussed. Also,
all of the options presented are perpetual in terms of material which would remain underground.
The key aspect of this report is the potential risks associated with these options. I agree with the
conclusions drawn in the report with regards to costs and risks. Alternative 1, the “freezing” option,
provides the safest interim choice. However, with the lack of permafrost in areas of the mine, I am not
convinced that this method will work for all of the chambers and chambers.
I believe that this report is a good step in the right direction, and that the work presented here continue
until such time as information gaps and questions raised have been dealt with. Only then can we all make
an educated decision.

Allison Armstrong
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Canadian Council of Ministers of the Environment
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Department of Indian Affairs and Northern Development
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GNWT
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MVLWB
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1.0 INTRODUCTION
A workshop on the alternatives for future management of the
underground arsenic trioxide dust at the Giant Mine was held
in Yellowknife NT on January 14 and 15, 2003. The
workshop was organized by the Giant Mine Remediation
Project Team of the Department of Indian Affairs and
Northern Development (DIAND) and was the fourth
stakeholder workshop focusing on the management
alternatives. The first workshop was held in 1997, the
second in June 1999 (focusing specifically on the nature of the arsenic trioxide problem, potential
options, and actions that should be considered to appropriately manage the material), and the
third in July 2001 (to present the Phase I alternatives and research results). The current
workshop presented the results and conclusions of the Technical Advisor (in the form of the Giant
Mine Arsenic Trioxide Management Alternatives – Final Report) and the Independent Peer
Review Panel (IPRP) and provided a forum for further dialogue with participants.
A range of stakeholders participated in the workshop, including over 75 representatives from:
•

The communities of Yellowknife, N’Dilo, and Dettah

•

Aboriginal governments, agencies, and organizations – including community elders

•

Federal, territorial, and community government agencies

•

The Legislative Assembly

•

Health authorities

•

Environmental non-government organizations (ENGOs)

•

Industry

•

Labour organizations (worker health and safety)

The final list of workshop participants is provi ded in Appendix A.
In addition, an open house was held during the evening of January 14, 2003, providing any
interested party with a further opportunity to learn more about the completed studies and to ask
questions in a less formal setting. Approximately 15 people attended the open house.
This report is a summary of the proceedings of the workshop and is organized as follows:
1.0 Introduction
2.0 The Workshop
3.0 The Project Context
4.0 Summary of Presentations
5.0 Key Workshop Findings
Appendix A – List of Participants
Appendix B – Workshop Agenda
Appendix C – Chronology of Project Events
Appendix D – June 2001 Workshop Issues and Commitments Table
Appendix E – Summary Profile of the Independent Peer Review Panel Members
Appendix F – Selected References
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2.0 THE WORKSHOP
2.1 Workshop Purpose and Objectives
2.1.1 Workshop Purpose
The January 14 and 15, 2003, Giant Mine Arsenic Trioxide Management Alternatives Workshop
was part of the Department of Indian Affairs and Northern Development’s (DIAND’s) continuing
commitment to a broader approach to addressing the future management of arsenic trioxide
currently stored underground at Giant Mine. The workshop was designed to present the results
and conclusions of the Technical Advisor (in the form of the Giant Mine Arsenic Trioxide
Management Alternatives – Final Report December 2002) and the Independent Peer Review
Panel (IPRP) and to provide a forum for further dialogue with participants.
The workshop served as an opportunity for information exchange between DIAND, the Technical
Advisor, the Independent Peer Review Panel, and the workshop participants.

2.1.2 Workshop Objectives
The January 14 and 15, 2003, workshop had a number of specific objectives:
1.

To outline the context of the underground arsenic trioxide problem at Giant Mine, the
approach being led by DIAND, and the chronology of events that set the basis for this
workshop.

2.

To report on the status and progress of issues and commitments stemming from the June
2001 workshop, particularly the Tier 2 human and ecological risk assessment completed
by the Technical Advisor.

3.

To provide an overview of the public information and consultation plans and process,
including: activities completed to date; what is planned; and, how the results and dialogue
from this workshop will inform the next steps in the process.

4.

To present and discuss the results and conclusions of the Technical Advisor through the
tabling of the Giant Mine Arsenic Trioxide Management Alternatives – Final Report.

5.

To present and discuss the results and conclusions of the IPRP’s review of the work by
the Technical Advisor and the Giant Mine Arsenic Trioxide Management Alternatives –
Final Report.

6.

To provide a forum for obtaining comments and additional advice from participants to
advance the process for determining management alternatives for the arsenic trioxide
stored underground at Giant Mine and the associated public consultation and
communication.

To achieve the workshop purpose and objectives, a workshop agenda was developed (see
Appendix B). In preparation for the workshop, a Participant Binder was prepared and distributed
to participants at the session. The Summary Report is not intended to duplicate the various
materials that were distributed in relation to individual agenda items. An effort has been made to
capture the key elements of each presentation and subsequent discussion, and present it in
summary form. A full copy of the workshop materials is available from:
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Mark Liskowich
Giant Mine Remediation Project
Indian and Northern Affairs Canada, NWT Region
th
5 floor, Precambrian Building
PO Box 1500
Yellowknife NT X1A 2R3
Phone (867) 669-2425; Fax (867) 669-2439
Email: listkowichm@inac.gc.ca
The workshop proceedings were audio recorded and placed on the public registry.

2.2. Workshop Process
There were a number of important factors that were considered in designing the workshop to
make every effort to find a balance between a range of needs and expectations, to maintain
continuity and build on past work, and to provide maximum opportunity for sharing of information
and informed discussion.
This required a pragmatic consideration of the factors that often complicate and hold back
meaningful discussion of human and environmental risk assessment and management, which
include:
•

The general public, stakeholders, proponents, and technical experts are often attempting
to solve different ‘problems’. This stems from the how the ‘problem’ is initially perceived
and defined;

•

The distinction between actual and perceived risks is sometimes not well understood or
communicated;

•

The general public, stakeholders, proponents and technical experts do not necessarily
agree on what the ‘facts’ are and what is ‘feasible’;

•

There are often debates about substance versus process, which, while important, can
further complicate and hinder communications;

•

The general public, stakeholders, proponents, and technical experts are often speaking
different languages – figuratively and literally.

The workshop consisted of presentations by DIAND, the Technical Advisor, and the IPRP. After
each presentation, workshop participants were provided with an opportunity to make comments
and ask questions. Margaret McKenzie and Violet McKenzie provided simultaneous translation to
and from Dogrib and Rita Berc-Fabian provided simultaneous translation to and from Chipewyan
throughout the workshop. Section 4.0 provides a summary of the purpose of each presentation,
the key issues raised, questions asked, and the responses provided.
After the technical presentations, the workshop
participants were invited to consider one, key question in
small group discussion at their tables. The Technical
Advisor,
members
of
the
IPRP,
and
DIAND
representatives circulated among the tables to provide
further information and answer questions as necessary.
The results of the small group discussions were reported
back to the plenary by a spokesperson for each table.
The purpose of the small group discussion was to provide a forum for DIAND and the Technical
Advisor to obtain comments and additional advice from participants to advance the process for
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determining management alternatives for the arsenic trioxide stored underground at Giant Mine
and the associated public consultation and communication. During the small group discussion,
participants were asked to consider and respond to the following question:

What advice would you give to DIAND on how to move
forward in selecting an option for a project description to go
to regulatory review?

A summary of the table-by-table report back to plenary is provided in Section 5.0.

2.3 Media Briefing and Public Open House
In support of the commitment to broader public information exchange, a media briefing and public
open house were held following the completion of day one of the workshop on January 14, 2003.
The purpose of the media briefing was to provide information on the work of the Technical
Advisor and the IPRP, to answer questions regarding progress to date, and to provide additional
information on the workshop.
During the evening of January 14, 2003, a public open house was held. The purpose of the open
house was to provide any interested person with an opportunity to obtain information on the work
of the Technical Advisor and of the IPRP, to obtain answers to questions, and to provide input
and advice on any matter related to the management of the underground arsenic trioxide dust. In
total, 15 people attended the public open house.

2.4 Public Reference and Display
To encourage and facilitate further public access and understanding of
the nature of the problem, history of the project, chronology of events,
and the work conducted to research management alternatives, a stand
alone reference table and display materials were established for the
duration of the workshop at the rear of the hall.

3.0 THE PROJECT CONTEXT
3.1 Background – What is the Problem?
The Giant Mine, located within the municipal boundaries of the City of Yellowknife, has been
producing gold since 1948. In the Giant Mine ore, the gold is associated with an arsenic-bearing
mineral, Arsenopyrite, which was roasted to liberate the gold. This roasting process turned the
arsenic-rich mineral into an arsenic-rich gas. During the period from 1951 to 1999, operators of
the Giant Mine captured the arsenic-rich gases in the form of an arsenic trioxide dust.
Approximately 237,000 tons of the dust was then stored underground in mined-out chambers or
purpose-built chambers.
Royal Oak Mines Inc. operated the Giant Mine from 1990 to 1999. When Royal Oak Mines Inc.
declared bankruptcy, the property was conveyed by the courts to the Department of Indian Affairs
and Northern Development (DIAND). In December 1999, DIAND sold the Giant Mine to Miramar
Giant Mine Ltd. Liability of the Miramar parent group for environmental conditions of the mine was
limited to the assets of Miramar Giant Mine Ltd. Through this transition, the federal government
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effectively maintained the role of caretaker for the pre-existing environmental liabilities on the
property, including the arsenic trioxide dust.
The arsenic trioxide dust is approximately 60% arsenic. Although arsenic is a naturally occurring
element, it is known to be toxic to many organisms, including humans, if ingested in sufficient
concentrations. Currently, the dust is safely contained in the underground chambers. All water
coming into the mine and in contact with the arsenic trioxide is collected at the bottom of the mine
in the main sump. This water is then pumped to surface where it is chemically treated to remove
the arsenic and other contaminants before it is released to the environment. The concern is that,
once the pumping system is shut off (and in the absence of other management measures),
arsenic could escape the storage areas by dissolving in groundwater. The arsenic-contaminated
groundwater would then make its way to Baker Creek and Great Slave Lake, where it would
present a hazard to both the environment and human health.

3.2 DIAND’s Approach
DIAND, as the agent for the federal government, is responsible for assessing and evaluating
management alternatives for the future long-term management of the underground arsenic
trioxide dust. DIAND, in carrying out this responsibility, is following a phased approach to
developing a management plan for the arsenic trioxide dust. Currently, this plan is required to be
submitted as an Arsenic Trioxide Management Project Description to the Mackenzie Valley Land
and Water Board (MVLWB) by June 28, 2003
Since 1997, a number of activities and studies have been undertaken by DIAND to better
understand the nature of the arsenic trioxide dust problem and to take the necessary actions to
address the problem. Appendix C provides a chronology of activities.
In 1999, DIAND held a three-day Technical Workshop with a wide cross-section of stakeholders
and technical experts with and interest in the arsenic trioxide dust at Giant Mine. The three-day
workshop reviewed the nature of the problem, identified possible management alternatives,
proposed preliminary assessment criteria and identified specific actions and next steps to be
considered by DIAND.
In 2001, DIAND held a two-day workshop with a wide cross-section of stakeholders interested in
the arsenic trioxide dust at Giant Mine. The two-day workshop reviewed the approach being
taken by DIAND to address the underground arsenic trioxide dust, presented the work done by
the Technical Advisor in terms of examining management alternatives (including the Tier 1
human health and ecological risk assessment), and provided feedback to DIAND and the
Technical Advisor on further steps to take in advancing the discussion of management options.
Since the 2001 workshop, and building on the advice provided by workshop participants, DIAND
has undertaken the following:
•

Retained a nine member Independent Peer Review Panel

•

Continued to conduct open houses (the latest open house was in February 2002)

•

Held five public scoping sessions in N’dilo, Dettah, and Yellowknife

•

On-going communications initiatives including the maintenance of the public registry, a
poster series, the development of information kits, and videos in several languages

•

Initial work with interested community members and organizations to establish the Giant
Mine Community Alliance

The approach being led by DIAND includes the following future phases and projected timeline:
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•

Public consultation on the results of the Giant Mine Arsenic Trioxide Management
Alternatives – Final Report (2003)

•

Completion of a project description to be submitted to the MVLWB (2003-2004)

•

Environmental assessment and regulatory approvals (2004-05)

•

Implementation of the management plan (after 2005)

Summaries of DIAND’s presentations at the workshop are provided in Section 4.0.

3.3 The Technical Advisor
The technical work initiated by DIAND since the June 1999 Technical Workshop has been
directed by a project Technical Advisor. The Technical Advisor consists of a team of engineering
and environmental experts, selected through an international, competitive bidding process. The
terms of the Technical Advisor contract specify that members of the team must provide
independent technical advice to DIAND, and therefore must exclude themselves from
participation in the implementation phase of the project.
The Technical Advisor is SRK Consulting Inc., and is responsible for overseeing all aspects of the
project. SRK Consulting is supported by SENES Consultants Ltd., H.G. Engineering, and
Lakefield Research Ltd. The project leader for the Technical Advisor team is Daryl Hockley of
SRK Consulting.
The Technical Advisor’s role is to develop and assess management alternatives for the arsenic
trioxide dust and provide senior technical expertise and broad-based advice to DIAND. In fulfilling
this role, the Advisor conducted a Tier 2 ecological and human health risk assessment (the
fulfillment of a commitment made at the June 2001 workshop) and developed and assessed
Phase 2 alternatives for the management of the underground arsenic trioxide (the Phase 1
assessment was presented at the June 2001 workshop). The Phase 2 assessment included:
•

Developing additional in situ alternatives

•

Revising “new and improved” ex situ alternatives

•

Developing complete descriptions for the alternatives, including water treatment, residue
disposal, etc.

•

Conducting additional supporting studies (dust extraction methods, handling arsenic
slurries, and cement and bitumen stabilization)

•

Conducting a risk assessment for the Phase 2 alternatives, addressing short term and
long term risk of arsenic release and worker health and safety

•

Developing cost estimates for each Phase 2 alternative

Summaries of the Technical Advisor’s presentations at the workshop are provided in Section 4.0.
The Technical Advisor tabled the Giant Mine Arsenic Trioxide Management Alternatives – Final
Report December 2002 and three volumes of supporting documentation at the workshop.

3.4 The Independent Peer Review Panel
In order to validate the technical and scientific basis of the work being done by the Technical
Advisor, and in part in response to feedback received from participants during the July 2001
workshop, DIAND established an Independent Peer Review Panel (IPRP), consisting of nine
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experts in many aspects of health and ecological issues, permafrost/ground freezing,
engineering, hydrogeology and geology.
The IPRP’s role is:
To provide DIAND with expert, independent peer review of management
alternatives for the arsenic trioxide currently stored underground at the Giant
mine, beginning with a review of the Draft Final Report entitled “Arsenic Trioxide
Management Alternatives – Giant Mine December 2002” by SRK Consulting Inc.
The IPRP’s objectives are to provide DIAND with:
1.

An independent, technical review of the selection process and subsequent assessment of
options considered for the long-term management, removal, secure storage or
stabilization of the arsenic trioxide-bearing dust stored underground within the Giant
Mine.

2.

An assessment of any gaps in the data/information collected that are important in
assessing the technical and economic feasibility of a long-term management
alternative(s).

3.

Recommendations as to what additional information or data should be collected or
developed to enhance public consultation and support development of a project
description.

4.

A recommendation as to which management alternatives are most likely to lead to a
technically feasible, publicly supported and licensable project description, given the
current level of technology, information and understanding of public health, occupational,
and ecological risk.

In fulfilling its role, the IPRP met several times to review and discussed the Technical Advisor’s
draft final report. The IPRP provided feedback and recommendations for amendments to the
Technical Advisor, the vast majority of which were incorporated into the final report.
A summary of the presentation made by the IPRP at the workshop is provided in Section 4.0. A
summary of the qualifications of the IPRP members is provided in Appendix E.

3.5 Other Related Initiatives
In addition to the DIAND approach to managing the underground arsenic trioxide dust, there are
other initiatives underway to address other arsenic related matters at the Giant Mine site and
area. While these initiatives are proceeding independently of the underground arsenic trioxide
dust project, DIAND continues to monitor and participate in these other initiatives. Recent related
initiatives include:
•

Miramar Giant Mine Ltd – development of a mine site abandonment and restoration plan

•

DIAND and Miramar reviewing the abandonment and restoration plan to avoid conflicts
with the underground management alternatives selected.

•

Yellowknife Arsenic
remediation criteria

•

Ongoing arsenic research and risk assessment studies by Royal Military College,
Queens University

•

Other studies and activities undertaken by the City of Yellowknife and the Government of
the Northwest Territories (GNWT).

Terriplan Consultants
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4.0 SUMMARY OF PRESENTATIONS
4.1 Introduction
During the workshop, presentations were made by a number of individuals from DIAND, the
Technical Advisor Team, and the Independent Peer Review Panel. Presentations were made on
the following:
•

Giant Mine arsenic trioxide management approach

•

Public communications and consultation

•

Tabling of the Giant Mine Arsenic Trioxide Management Alternatives – Final Report

•

June 2001 Workshop issues and commitments

•

The Tier 2 human and ecological risk assessment

•

The management alternatives assessed

•

The findings of the Independent Peer Review Panel

Each presentation is briefly summarized here, along with a summary of the questions and
answers from the discussion sessions that followed each presentation. The workshop agenda
(Appendix B) identified all of the presentations made.

4.2 Giant Mine Arsenic Trioxide Management Approach
4.2.1 Summary of the Presentation
Dave Nutter, Consultant, presented the Giant Mine arsenic trioxide management problem and
approach being led by DIAND in order to provide context for the workshop. Mr. Nutter’s
presentation touched on the history of the mine site and DIAND’s management strategy. The
presentation concluded with a slide on the current status of the management approach, which
stated that:
•

SRK has completed assessment of long term arsenic trioxide management alternatives

•

SRK’s Final Report has undergone comprehensive review by an Independent Peer
Review Panel (IPRP)

•

SRK recommends that DIAND obtain community input on two arsenic trioxide
management alternatives, one in situ (leave it in the ground) and one ex situ (take it out
of the ground).

4.2.2 Summary of the Discussion
The following summarizes the issues identified and the
questions (Q) asked by participants regarding the
presentation on the Giant Mine arsenic trioxide management
approach. The corresponding responses (R) are also shown.
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Q – How much money is in the reclamation security deposit? Will DIAND make this
information public?
R – Approximately $425,000 was initially deposited by Miramar. In addition, as part of the terms
of the agreement, a percentage of Miramar’s profits will be added to the security deposit. The
profits from the first two years are currently being audited. By now, the amount is approximately
$500,000. DIAND will review the terms of the agreement with Miramar to see whether the
information can be made public.
Q – Who was awarded the five-year contract for technical advice on the Giant and
Colomac Mines that was advertised in November 2002? Will that contractor be responsible
for reviewing the implementation of the underground arsenic management plan?
R – This contract was established by Public Works, not DIAND, so at this time the detailed status
of the contract is not known to DIAND. What is known is that the contract is for advice, as
needed, on surface remediation at Giant and Colomac Mines. It is not related to the underground
arsenic management and is not for the implementation of any management plan.
Q – Who determines the communities that will be consulted?
R – This question will be addressed in the following presentation (see Section 4.3)
Q – Are the timeframes for the review of the management plan by the regulatory boards
and the MVEIRB realistic?
R – DIAND does not believe that both the regulatory and the EA processes will be accomplished
in one fiscal year. It is more likely to take two years, and will potentially be completed by 2005.
R – The MVLWB cannot establish a timeline for the regulatory review until they see a document
[a project description] from DIAND. They must also take the requirements of the MVEIRB into
account (note that this response was provided by a representative of the MVLWB).
R – The MVEIRB will also need to see a referral and project description document before they
establish a timeframe, although DIAND’s estimate appears to be reasonable (note that this
response was provided by a representative of the MVEIRB).

4.3 Public Communications and Consultation
4.3.1 Summary of the Presentation
Bill Mitchell, DIAND, presented an overview of the
public information and consultation plans and process.
Mr. Mitchell’s presentation touched on completed and
on-going communications initiatives, and laid out the
Winter/Spring 2003 Community Communications Plan.
The presentation concluded with a slide identifying the
following next steps:
•

April 2003 – Report to senior DIAND management on the long term arsenic management
plan for Giant Mine

•

Pending agreement by the federal government, a Project Description suitable for
regulatory review will be prepared for submission to the MVLWB.
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4.3.2 Summary of the Discussion
Q – There are many concerns in the local First Nations communities about contamination
and potential impacts on health. There are also concerns about the long term management
of the arsenic trioxide problem.
R – Some of the following presentations will address the human and ecological health concerns
(see Section 4.6).
R – DIAND shares concerns about the environment and the need for clean up and the prevention
of any further contamination. DIAND recognizes that the arsenic stored on the Giant Mine site
must be carefully managed to avoid future problems.
Q – Why has the Dene Nation not been involved in consultations to date on this issue,
despite a motion passed by the Dene leadership to become more involved and
communicating this motion to DIAND?
R – This motion was received by DIAND and is on file at the Giant Mine Remediation Project
office. The Dene Nation is represented at this workshop, so they are involved. The project team
has focused on working at the community level, with the Yellowknives Dene, the Metis, etc. The
project team felt that it was up to the local communities to invite the Dene Nation to participate if
they so wished. DIAND welcomes the Dene Nation’s participation at this workshop.
Q – Who determines which communities will be consulted?
R – The communications process has been focused on the most affected areas: N’dilo and
Dettah.
Q (Statement) – The treaties and laws in place require the consent of First Nations and
their consultation. DIAND must demonstrate its awareness of these requirements in order
to have credibility.

4.4 Tabling of the Giant Mine Arsenic Trioxide Management
Alternatives – Final Report
4.4.1 Summary of the Presentation
Daryl Hockley, Technical Advisor (SRK Consulting), tabled the Giant Mine Arsenic Trioxide
Management Alternatives – Final Report. This involved a brief presentation to introduce the Final
Report and outline its role and limitations. The contents of the report were discussed in detail in a
later session (see Section 4.7).

4.4.2 Summary of the Discussion
Q – Will there be time to further discuss communications and consultation activities
during this workshop?
R – Yes. There are two opportunities to discuss communications and consultation: the afternoon
of the first day, during the open forum, and the breakout sessions on the second day. However,
the primary purpose of the workshop is to present the Final Report.
Q – How much public consultation has occurred to date on the alternatives? How much
did the Final Report cost to produce?
R – The Technical Advisor’s role was not to consult directly with the public. However, the
Technical Advisor did take part in presentations in Dettah, N’Dilo, and Yellowknife, as well as in
the previous workshops on this issue. The workshops were helpful in bringing forward new
alternatives and identifying gaps in the earlier work that needed to be addressed. The cost of the
report is confidential.
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Q –What is DIAND’s policy with respect to reclamation and the Giant Mine situation?
R – DIAND has a reclamation policy for contaminated sites. However, the Giant Mine situation is
very unique and requires a unique solution. If requested DIAND would be pleased to discuss the
work to date and receive input from the community of Fort Resolution.
Q – Which part of the report addresses the “take it out” alternatives?
R – The alternatives are discussed in Section 5 of the report.
Q – Does DIAND’s responsibility end once the management project is submitted for EA?
R – DIAND’s responsibility will not end at that point. The federal and territorial governments are
currently negotiating where specific responsibilities lie. DIAND’s first priority is an on-going
commitment to the protection of human health and the environment. There is no intention on
DIAND’s part to walk away. Addressing the Giant Mine issue is part of DIAND’s mandate and
DIAND will see it through.

4.5 June 2001 Workshop Issues and Commitments
4.5.1 Summary of the Presentation
Dave Nutter, Consultant, presented the June 2001 workshop issues and commitments to provide
direct feedback on the issues raised at the June 2001 workshop. A table summarizing the issues
and commitments was provided to participants in the participant binder and is included in
Appendix D of this report.

4.5.2 Summary of the Discussion
Q – An issue was raised during the June 2001 workshop about information being provided
to workshop participants in a timely manner. This did not occur for the current workshop.
No information has been provided on the results of the IPRP review. How was the IPRP
selected?
R – The IPRP reviewed the draft report at the end of September 2002 and provided verbal
comments to SRK during a meeting. The final report of the IPRP will not be available until the end
of January, as they were working to a very tight deadline. However, the IPRP will make a
presentation on the second day of the current workshop and will provide hand-outs at that time
[see section 4.8]. The purpose of this workshop is to table the Technical Advisor’s report rather
than to solicit input on the recommendations. That input will be gathered during future public
meetings.

4.6 The Tier 2 Human and Ecological Risk Assessment
4.6.1 Summary of the Presentation
Bruce Halbert and Dr. Harriet Phillips, SENES Consultants, presented the results of the Tier 2
human and ecological risk assessment, one of the commitments made at the June 2001
workshop. Their presentation included a summary slide, which stated that:
•

Based on human health and ecological considerations discharges should be limited to no
more than 2500 kg/year (Scenario 3) to protect the Back Bay and Yellowknife Bay
environments

•

Arsenic levels in Baker Creek are elevated due to historical discharges not related to the
management of arsenic trioxide dust stored in the vaults and pose a potential risk to
ecological species.
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The presentation on the Tier 2 human and ecological risk assessment concluded with a slide,
which recommended:
•

Biological monitoring of sediment dwelling organisms and fish in Baker Creek and Back
Bay

•

Measurement of arsenic speciation in fish and wildlife

•

Field studies on small terrestrial animals along Baker Creek

•

Biological monitoring of members of the public living in communities on Latham Island
and Dettah.

4.6.2 Summary of the Discussion
Q – Can you summarize in plain language what this means [referring to some of the
slides]?
R – If you exclude Scenario 5, aquatic species and ducks from Yellowknife Bay are not at risk.
There are risks for wildlife in Baker Creek, especially for mink and muskrats.
Q – Where did the arsenic come from?
R –Arsenic is naturally occurring. The process of extracting the gold has increased the effect (and
toxicity) of the arsenic.
Q – It would have been useful to look at scoters [a local species of duck] as they eat
animal matter, especially clams that live in the sediments, and are frequently eaten by
local people.
R – The consultants tried to select a range of species with different dietary habitats. The dietary
habits of the scoter would likely fall within the dietary habits of some of the duck species
incorporated within the study.
Q (Statement) – Scoters are likely to bioaccumulate, and therefore would not fall within the
study parameters.
Q – Was Traditional Knowledge (TK) used in the study, for example, in terms of the
location of spawning areas? The study should focus on fish fry because their DNA could
be affected, which would have a significant impact. And did the study consider the nature
of the arsenic involved?
R – The study considered that arsenic trioxide is highly soluble. Surveys were used to incorporate
TK on the amount of fish and other animals eaten. In the selection of the survey data, the most
sensitive stage of life was used to determine toxicity.
Q (Statement) – Additional TK should be incorporated and should have been incorporated
from the beginning through discussion with individuals rather than through reports.
Q – How does the input of arsenic into the lake and environment from windborne tailings
fit into the pathways diagram? This is an issue because the tailings ponds at Giant Mine
are not covered.
R – Windborne contamination is not specifically included because arsenic amounts in the air are
very low, so they are not a major contributor to contamination. However, windborne tailings that
fall onto the land would be captured in the analysis of soil and run-off water. A larger source of
contamination is the historic accumulation of arsenic in the sediments in Baker Creek, Back Bay,
and Yellowknife Bay.
Q – Are the USEPA guidelines lower than the CCME / Health Canada guidelines and would
use of the USEPA guidelines have changed the results of the analysis?
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R – Yes, USEPA guidelines are lower than the CCME / Health Canada guidelines. The factor
used for aquatic life, however, is still lower than the USEPA guidelines, so the overall results
would have fallen in between the two guidelines.
Q – Did you look at the same form of arsenic for all of the pathways analyzed?
R – The analysis addressed the total amount of arsenic, including arsenic dissolved in water and
arsenic in the soil (a different type of arsenic). The analysis measured bio-accumulation of
arsenic and therefore included different species of arsenic in order to measure the total amount.
Q – Was data from Bangladesh on the neurological impacts of arsenic used in the study?
And was the issue of exposure to workers using water contaminated by arsenic
addressed?
R – The data from Bangladesh is not currently available in a collated and reviewed format. When
it becomes available it can be taken into consideration. The question of worker exposure was
considered and will be discussed in the presentation on the management alternatives (Section
4.7).
Q – There are five scenarios presented. How were they arrived at and what is the
probability of them occurring?
R – The scenarios were devised starting with the worst-case scenario (Scenario 5) and working
back to current day levels of Arsenic releases. The worst-case scenario shows that there is a real
risk if nothing is done to manage the arsenic issue.
Q – Did the health assessment look only at adults? Would there be differences for
children? Do the tables presented in the summary report address both?
R – Both adults and children were included in the assessment. In Scenarios 4 and 5, Health
Canada levels for children were exceeded. When looking at the risk of cancer, the assessment
considered the risk over a full lifetime of exposure. The tables in the summary report address
impacts on both adults and children and separate analysis is available in the supporting
documents.
Q – Does the consulting team recommend that the sediment be dug up from Baker Creek
and, if yes, would that reduce the arsenic levels in Back Bay?
R – The purpose of the remediation of Baker Creek would not be to reduce arsenic levels in Back
Bay but to reduce the impact on species local to Baker Creek. A separate consulting team has
studied these sorts of surface risks.
Q – Are the results of the surface risk study available?
R – They should be. Golder Associates conducted the actual assessment.
Q – What sorts of cancers are caused by arsenic and do we know why?
R – Arsenic definitely has the potential to cause skin cancer. It may also cause non-cancerous
skin problems such as warts and moles. The other effects of arsenic are less certain.
Q – What would happen if 2500 kgs were discharged in a one-time event?
R – A one-time release of “acutely toxic” levels of arsenic could have a significant impact on
human health and the environment. The consultant will confirm whether that level of discharge
[2500 kgs] is considered to be acutely toxic. The study assessed both the effects of a one-time
discharge and the effect of such a discharge over an entire year. The results of the one-time
discharge assessment are available in supporting document 18.
Q – Did the study consider the presence of organic arsenic forms in fish flesh?
R – Yes, the study took into consideration organic arsenic forms in fish flesh. Specifically, the
forms that are discussed in our report are: arsenobetaine, monomethylarsinic acid (MMA) and
dimethylarsinic acid (DMA). The amounts found in fish flesh were not considered high.
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Q – How recent was the information on consumption of wildlife?
R – Not very recent. It was taken from a survey of the Yellowknives Dene conducted in the
1980s. It was used along with data on the arsenic content of wildlife over the last ten years. The
predicted levels of contamination were compared with the levels resulting from the Technical
Advisor’s analysis and that analysis appeared valid.
Q – Will there be field studies on mink, muskrat, and other small animals around Baker
Creek and Back Bay in the future?
R –There wasn’t very much information available on species around Baker Creek. Mink and
muskrat would be particularly affected by contamination. Field studies would serve to test the
assumptions made during the consultants’ analysis.
Q – Recommendation to re-survey the local population on dietary information, as it has
changed over the last ten years. Also to consider the source of the wildlife.
R – If more recent information on dietary habits were available, the Technical Advisor would be
happy to take it into account.
Q (statement) – Supports recommendation to update the dietary survey.

4.7 The Management Alternatives Assessed
4.7.1 Summary of the Presentation
Daryl Hockley, Technical Advisor (SRK Consulting), presented the management alternatives
assessed by the Technical Advisor Team. The following table, taken from the presentation,
summarizes the alternatives considered.
Table: Summary of Phase 2 Alternatives, Risk, and Net Cost Range
Alternative
A1. Water Treatment with Minimum Control
A2. Water Treatment with Drawdown
A3. Water Treatment with Seepage Control
B2. Frozen Shell
B3. Frozen Block
C. Deep Disposal
D. Removal and Surface Disposal
F. Removal, Gold Recovery and Arsenic
Stabilization
G1. Removal and Cement Encapsulation

Overall Risk

Dominant Risk Category

High
Moderate
Moderate
Low
Low
Moderate
High
Moderate

Long term
Long term
Long term
Long term
Long term
Worker Health & Safety
Short term
Worker Health & Safety

Net Cost
Range
($Million)
30-70
80-110
80-120
90-110
90-120
190-230
600-1000
400-500

Moderate

Worker Health & Safety

230-280

Mr. Hockley concluded by recommending that DIAND go to public consultation with at least one
in situ and one ex situ method. The Technical Advisor recommended that the Frozen Block
alternative (B3) be taken forward as the recommended in situ (“leave it underground”) alternative
and that Removal and Cement Stabilization (alternative G1) be taken forward as the
recommended ex situ (“take it out”) alternative.

4.7.2 Summary of the Discussion
Q – Was consideration given to combining some of the alternatives? For example, some of
the stopes may be richer in gold than others, and therefore better candidates for gold
recovery and arsenic stabilization.
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R – The team did not look at combinations. The gold recovery option could be considered if a
gold extraction facility currently existed. Otherwise it would be too expensive. However,
“personalizing” the approaches to suit the characteristics of individual stopes and storage
chambers might be worthwhile, depending on the approach chosen.
Q – What would be the difference between cement encapsulation and bitumen
encapsulation in terms of long-term releases?
R – Bitumen would be far superior because it is hydrophobic (water repellent). The release from
cement would be approximately 100 times higher. Nonetheless, both alternatives would require a
secure landfill and leachate treatment system. However, in the case of bitumen encapsulation, if
the leachate treatment system failed, releases would still be fairly low, whereas releases from
cement encapsulation would be fairly high.
Q – What is the proportion of dust to cement or bitumen in encapsulation? And what is the
volume of the output?
R – The limits on the amount of dust that can be encapsulated in bitumen are unknown, as no
full-scale application of bitumen encapsulation has been attempted. The output for cement
encapsulation would be 900,000 tonnes. The output for bitumen encapsulation would likely be a
lower tonnage, but would take up roughly the same volume because bitumen is less dense than
cement.
Q – Interested in pursuing bitumen encapsulation if surface encapsulation is chosen. What
is the explanation for the high values for possible long term releases from cement in Table
5.3 of the report? Does this reflect a secure landfill site?
R – Table 5.3 represents releases from water entering the waste disposal site and emerging as
leachate. Cement encapsulation does not divert the water or contain the arsenic chemically,
therefore the water would pick up the same amount of arsenic as it would flowing through the raw
dust. The leachate would be treated to ensure that the water eventually released contains a safe
level of arsenic. Therefore, the leachate treatment system and the security of the landfill are
crucial.
Q – Cement encapsulation appears to show the same level of risk as other alternatives, for
example, the frozen shell or block, correct?
R – The table only refers to the amount released under a given circumstance. One needs to
consider the likelihood of that circumstance occurring. The frozen shell or block is less likely to fail
to that extent because the freezing will maintain itself for many years, even if there is no active
management.
Q – Can the arsenic trioxide be converted back into arsenopyrite?
R – There is no efficient process known to convert arsenic trioxide into arsenopyrite. Alternative F
(where the arsenic is converted into scorodite) is the closest to the suggested option, as scorodite
is more stable than arsenopyrite. However, there is no way to ensure that all of the arsenic
trioxide is converted to scorodite. There will always be some residual arsenic trioxide and
therefore a secure landfill and on-going monitoring will still be required with alternative F.
Arsenopyrite could not be stored on the surface because it is not stable when in contact with
oxygen.
Q – Did the team consider converting the arsenic trioxide into scorodite and then
encapsulating that in bitumen or cement and disposing of it deep in the mine?
R – The alternatives chosen were considered to be the best available. One combination that the
team was unable to assess was the combination of cement and bitumen encapsulation, where
the cement is coated in bitumen, gaining its water resistant qualities. If deep disposal is chosen,
there is not much benefit to be gained from encapsulating the arsenic beforehand.
Q – What would happen to the arsenic remaining after the water is treated?
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R – The sludge would be disposed of on site. The sludge pond would have to be managed over
the long term, and this was included in the cost estimates.
Q – What amount of arsenic trioxide would kill everything?
R – The risk assessment indicates that abandoning the site will cause unacceptably high
releases. However, even then people would not be dying in the streets. The releases would be
similar to the releases that occurred in the 1960s.
Q – Are there any tried and true methods of dealing with the problem or are they all
experimental?
R – All of the methods suggested are proven methods. However, no one has ever worked on a
project like this of this scale, so there are no experts and there is no perfect solution. The risk
assessment is intended to help people choose between the alternatives. The team’s experience
is that monitoring programs will greatly assist in reassuring people living close to the mine. All of
the alternatives assessed require a detailed monitoring program to be established.
Q – It seems as if alternative D (off-site) was not seriously examined because of the cost
and the issue of transportation. Isn’t the situation similar to the number of trucks that
travel on the winter roads? Couldn’t similar public safety efforts be put in place?
R – The movement of the arsenic by truck is risky because the arsenic trioxide is water soluble
and toxic. After looking at the traffic statistics, the risk of at least one accident seemed fairly high.
Removing the arsenic also means shifting the problem to somewhere else. Alternative D was
rejected because the risk associated with trucking was unacceptably high, especially because
better, lower-risk alternatives were available locally.
Q – Will local people have the opportunity to vote on the solution they prefer?
R - The next step in the process is extensive public consultation in order to find out what people
think about the options.
Q – What were the health effects on mine workers who were exposed to the arsenic for
many years?
R – Workers were not generally exposed to dust because it was pumped from the roaster to the
storage vaults without direct contact. Mining out the dust from the stopes and storage vaults
would involve some direct contact between workers and the dust. The two situations are not
comparable.
Q (Statement) – There is not level or threshold acceptable for contact with arsenic.
Therefore, there are still questions with respect to worker safety in the options that involve
removing the arsenic.
Q – How would encapsulation affect the amount of arsenic being released from the mine?
Will there still be a need for perpetual pumping of water from the mine?
R – Most of the arsenic being released is coming from the mine. If encapsulation is chosen, the
secure landfill would mean that very little arsenic would be released from the encapsulated
arsenic. However, the assumption is that pumping would still have to occur in perpetuity because
there is still arsenic in the rest of the mine. This cost was included in the cost estimates.
Q – What about the combination of converting the arsenic to scorodite, mixing it with
cement, and using it to backfill the mine, to reduce leaching issues?
R – The long term risk associated with converting the arsenic to scorodite is already very low, so
there is little need to mix it with cement and bury it in the mine.
Q – Concern is to minimize the amount of perpetual care and monitoring required. Is it
possible to have cost estimates for the combination options?
R – Yes. The options chosen came from the over 50 methods suggested at the outset. Some
additional combinations are possible, but they would not significantly lower the already-low risks.
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Q – But it is technically possible to backfill with scorodite? And the cost can be explored?
R – Yes and yes. However, it is important to realize that the problem at the mine needs to be
resolved fairly quickly, so there is a need to progress towards choosing an option. The goal was
to make the risk “as low as reasonably achievable (ALARA principle)”. Beyond that point, effort is
better invested in addressing other, higher risk issues.
Q – What was the timeframe for the cost estimates? Do the projections include on-going
management and monitoring?
R – The cost estimates are 100-year projections. However, net present value was used in
estimating the costs, so the amount for 150 years would be almost the same. The costs do
include on-going management and monitoring.
Q – So far consultation has only happened with the most affected communities. The
impacts could spread further. Are these impacts being considered?
R – Yes, to date the consultation efforts have been focused on the higher risk areas, close to the
site, identified during the risk assessment. However, if requested DIAND would consider
providing information to other communities
Q – Why did the US restrict the use of arsenic in wood preservatives?
R – The wood producers signed a voluntary agreement to restrict the use of arsenic in wood
preservatives because there were concerns that the arsenic was leaching out of the wood.
Q – How large would the resulting piles of bitumen or cement be if encapsulation is used?
R – Approximately 500 m by 400 m by 20 m high.
Q – Will the arsenic in the leachate be treated other than being stored?
R – The arsenic will be stored in the form of sludge, a solid with just enough liquid for mobility.
The sludge will stay in a pond, assuming that a new treatment plant and appropriate sludge
storage facility is built. The arsenic in the sludge will be stable as long as it does not come into
contact with organic matter.
Q – Is there any biological activity in arsenic ponds?
R – CANMET has reviewed the research in this area and found that if the arsenic sludge comes
in contact with organic material, it can become less stable.

4.8 The Findings of the Independent Peer Review Panel
4.8.1 Summary of the Presentation
The IPRP (for a summary of the qualifications of the nine IPRP members, please consult
Appendix F) presented its findings with respect to the work done by the Technical Advisor. The
IPRP addressed the following topics:
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The IPRP’s concluding remarks were as follows:
1.

The SRK report is well written and comprehensive for the identified scope of reference

2.

The alternatives are feasible – the IPRP agrees generally with the SRK assessment of
the alternatives for this level of the study

3.

All alternatives require monitoring and maintenance indefinitely – DIAND should provide
periodic reviews to seek opportunities to reassess control programs

4.

The site characterization is acceptable to support the present scoping study

5.

All identified options must meet acceptable release volumes of less than 2000 kg per
year of arsenic trioxide

6.

The quantitative risk assessment does not address potential airborne risks particularly for
the ex situ alternatives

7.

Surface management reclamation and closure for arsenic control are outside the terms of
reference of the SRK report and the IPRP review (i.e. cleanup of Baker Creek)

8.

The IPRP recognizes that ongoing management, abandonment and closure plans need
to be coordinated for the whole site (surface and underground)

9.

The IPRP expects that the ex situ alternatives have more long term risk than in situ
alternatives (i.e. long term stability of landfill storage of cement or bitumen stabilized
arsenic trioxide)

10. The IPRP agrees with the selection of the two alternatives selected by SRK for public
consultation. However, if new data or information becomes available, DIAND should
integrate more cost effective technology in the program

4.8.2 Summary of the Discussion
Q – Different percentages have been given for the amount of arsenic release coming from
the storage vaults and stopes. There also appears to be a requirement for indefinite water
treatment. Are there any alternatives?
R – SRK reports that over 90% of the arsenic releases are coming from the vaults and stopes.
However, arsenic is being released from areas below the vaults and stopes, which may include
places where tailings were used as backfill. Therefore, the conservative position is to assume that
water treatment will be required indefinitely.
Q – Is it possible that faults in the rock may act as flow barriers?
R – Yes.
Q – What are the acceptable flow rates with arsenic content?
R – This depends on the risk assessment and the load that is considered acceptable. From the
acceptable load, you can work backwards to identify an acceptable release rate.
Q – If the pumps stopped working, would the arsenic releases be within or above the
guidelines?
R – If the pumps stopped working, the arsenic releases would be unacceptable.
Q – If the freezing options are chosen, would there still be arsenic seepage?
R – It is likely that some arsenic has already seeped from the chambers that would be frozen.
Therefore, the requirement to pump and treat water would still exist.
Q – Are there other ways to improve the arsenic release rates beyond addressing water
flow?
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R – Airborne releases would be a concern for those alternatives requiring the removal of the
arsenic from the chambers and stopes. All of the loading estimates currently assume that the
arsenic is released through groundwater.
Q – Would wells be established to monitor groundwater compliance?
R – There would likely be a regulatory requirement for monitoring. These wells would perhaps be
placed between the mine and Great Slave Lake to monitor the level of arsenic being released into
the groundwater.
Q – Did SRK estimate the level of arsenic releases from the chambers and stopes after the
arsenic trioxide has been removed?
R – Yes, SRK addressed this issue. They recognized that all of the dust cannot be removed. It
may require several decades to remove the residual 1-2% of arsenic dust.
Q – Would there be a spike in releases after removal, followed by a decline?
R – The proposed program of active flushing (to remove as much arsenic dust as possible) would
result in a spike, followed by a decline.
Q – Was a combination of flushing and re-mining considered?
R – Several approaches to removing the dust – including additional stoping and flushing – were
considered. In all cases, long-term water collection and treatment is still required to address the
residual arsenic in the ground. The short term flushing and treatment could be accelerated, but
there will still be a need for intensive water treatment over a period of several years.
Q – Were scenarios considered where re-mining occurred around the stopes and vaults?
R – A lot of work was done on re-mining the area at the bottom of the stopes and vaults. There is
no need to re-mine around the sides of the chambers, as the dust will not have migrated
sideways.
Q – What is considered to be background arsenic vs. arsenic contamination from Giant
Mine?
R – In terms of Baker Creek, there are uncertain amounts of arsenic upstream that may be a
result of historic airborne releases or of natural sources. The sediments in Back Bay, however,
are contaminated because of the mine and are treated as such.
Q – Were the flow ways identified?
R – The research did not go into that level of detail. However, the Technical Advisor did a very
good job in assessing water sources such as rainwater, seepage from ponds, and deep ground
water. The level of detail was appropriate to the purpose of the study. These considerations may
be looked at in more depth at a later stage in the process.
Q – How deep a drawdown is necessary to be effective?
R – Only 10 meters below the level of Great Slave Lake.
Q – Is there an intention to consider exposure to arsenic through the skin, as well as
through ingestion and inhalation, and to examine health effects beyond cancer? What
about on-going tracking of health concerns and interactions with other contaminants?
R – Given the high levels of exposure in the 1950s and 1960s, it would be a good idea to look
back at the health issues for the sake of improved understanding, but this is not related to the
management of the arsenic trioxide dust. The analysis undertaken by the Technical Advisor used
Health Canada reference doses, which are based on the most sensitive populations. This is
intended to capture a combination of health issues.
Q – If workers are exposed may there be neurological issues?
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R – If removal of the arsenic is considered, more detailed research will have to be done to ensure
that workers are not exposed to a level above the reference dose.
Q – Is the reference dose an acceptable level of exposure? WHIMS indicates that there is
no acceptable threshold.
R – There is no consensus on the acceptable level of exposure to arsenic. To be as safe as
possible it is a regulatory policy to assume that there is no threshold.
Q – Was information on health from the period of highest releases (in the 1950s)
incorporated into the modeling?
R – This question was not addressed. It would be interesting and appropriate to revisit the health
information from a public health standpoint but it wouldn’t make a difference to the current
decision.
Q – What about the cumulative effects (of arsenic contamination over the years) and the
impact of arsenic along with other contaminants, such as mercury?
R – The risk assessment examined arsenic in the soil, sediments, and air when estimating
exposure, therefore the remainders of historical releases were taken into consideration. Arsenic
does not bio-accumulate like mercury does. There is also no interaction between arsenic and
other heavy metals with respect to human health.
Q – Would it all serve to increase the stress on people’s organs?
R – Exposure to arsenic and other contaminants does affect overall well-being and therefore
potential susceptibility to diseases.
Q – How can we minimize the need for perpetual care? This is a political or policy issue.
R – This is a valid concern. There is sufficient information in the report to evaluate this. The IPRP
may request an additional column in the comparison tables to address the possible failure mode
and related arsenic releases. The perpetual care issue is societal and therefore political.
Q – Over time, standards for acceptable exposure to contaminants have become more
conservative. Was this trend kept in mind during the research?
R – The limits for arsenic in drinking water have dropped in the US and Health Canada is
considering doing the same. There is a scientific debate over the threshold at which arsenic
causes cancer. Scientists do not believe that arsenic affects DNA – an important point because it
means that a ‘zero tolerance’ approach is not required. The nature of our understanding of the
risk of arsenic exposure is uncertain because one cannot experiment on humans. The levels set
in guidelines vary because different scientists made the decision.
Q – If all of the arsenic trioxide in the stopes and chambers is removed, how much arsenic
will remain in the Giant Mine?
R – All of the arsenic trioxide cannot be removed from the stopes and chambers. There will
always be a remainder. Even if all of the arsenic trioxide could be removed, there would still be an
unacceptable level of arsenic in the water coming from the rest of the mine.
Q – Will testing of community members continue in order to monitor their health and wellbeing?
R – The evaluation of the technical options focuses on the amount of potential arsenic release.
The assessment is that a release of less than 2000 kg/year should not result in human health or
ecological effects beyond Baker Creek. Further health studies would be valuable from a public
health perspective, but would not contribute to the management decision.
Q – If health monitoring were recommended, it would likely increase Dene acceptance of
the options. Will health monitoring be proposed along with environmental monitoring?
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R – The IPRP recommends bio-monitoring of individuals currently exposed to arsenic in order to
verify the results of the risk assessment. However, it must also be recognized that no options are
available that would restore the pristine environment. People should not drink the water from
Baker Creek nor use vegetation from the surrounding area. The management options being
discussed here do not address the need for a cleanup of the Giant Mine surface. However, the
final option should be reviewed in an integrated fashion with the surface cleanup plans.
Q – How were the health risks to workers assessed? Was remote mining considered?
R – The IPRP recommends more detailed examination of the health risks to workers if the ex situ
options are carried forward. Remote mining was considered. However, not all of the dust can be
removed by remote mining, so some workers will have to come in closer contact with the dust.
Mining out the dust also brings risks related to the condition of the mine and working in old
stopes. To increase the precision of the risk assessment a full engineering detailed design would
be required. Once the options are narrowed further, this could be pursued.
Q – Will a more detailed risk assessment be conducted for the ex situ options with respect
to the public and workers?
R – The IPRP recommendation is that additional risk assessment must be conducted for an ex
situ option. The Technical Advisor agrees with this recommendation.
Q – Were the implications of climate change considered with respect to the freezing
options.
R – Yes. This is why the option of recreating natural permafrost was discarded. This also led to
the choice of active freezing over thermosyphons for the initial freezing. For maintaining the
frozen shell or block, thermosyphons have been shown to work as far south as Washington, DC.
Q – What about the potential for paste backfill using scorodite or cement encapsulation?
Is paste backfill technically possible?
R – The IPRP did not lean towards combination options. It believes that the options and methods
proposed by SRK are the best. Paste backfill is technically possible. It would be possible to
assess this option, given the time and the money. The problems related to the leaching of arsenic
from the cement would still need to be managed.
Q – Does the IPRP consider SRK’s evaluation criteria reasonable? What about perpetual
care requirements as a criterion?
R – The IPRP considers SRK’s evaluation criteria to be reasonable. Perpetual care is a part of all
of the alternatives.
Q – Where can more details be found on SRK’s criteria? Was the need to minimize
perpetual care assessed?
R – The need to minimize perpetual care was not explicitly assessed. However, the question of
long-term risk was thoroughly assessed. Long-term risk is associated with perpetual care – the
higher the long term risk the greater the need for perpetual care. Even combinations of
alternatives would require perpetual care. There is no option that would allow one to walk away
from the problem. More detailed information is available in support document 18.
Q – What are examples of the more than 50 methods considered at the beginning?
R – Table 5.1 lists all of the options considered.
Q – Why was bitumen encapsulation recommended if it is not proven?
R – The IPRP recommended cement encapsulation. SRK chose to include bitumen
encapsulation among the options.
Q – How will the presence of water and ice in the rock affect its stability?
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R – Water and ice do have an impact on the stability of the rock. This is one of the reasons why
the team is concerned about people working inside the mine. This is also a reason for ongoing
water management.
Q – Is artificial freezing robust enough to form a frozen block? Is the size of the vault a
limiting factor?
R – Yes, artificial freezing is robust enough to form a frozen block. The size of the vault does not
limit its effectiveness as thermosyphons can be placed throughout the area.
Q – Is the IPRP satisfied with the analysis of vertical movement of ground water with
respect to the deep disposal option?
R – SRK’s analysis is credible. The Con Mine shows that, at the same level, the groundwater
water that exists in the mine is 10,000 years old which means it has essentially been there since
the last ice age. The same situation likely exists at the Giant Mine. If this option were pursued, it
would require further detailed hydrogeological study. The groundwater level can also be
controlled through pumping.
Q – What method will be used to freeze the blocks or shells?
R – The method is similar to the way a freezer works. Pipes are put into the ground and very cold
fluid is pumped through them and back up again, in a closed loop. The fluid gets re-cooled and is
then used again. Supporting document 9 contains pictures that explain the process and the
equipment involved.
Q – Can the arsenic be shipped back down south?
R – The arsenic was not shipped up to Yellowknife. It was in the mineral (arsenopyrite) that
contained the gold and was released through the roasting process in the form of an arsenic-rich
gas and was then collected as arsenic trioxide dust.
Q – Table 5.1 shows the methods considered by the Technical Advisor. Was paste backfill
considered and what was the outcome of the analysis?
R –. Paste backfill is a means of mixing a solid with enough liquid that it will flow to the backfill
point. It is a means of moving the arsenic around and reduces the amount of moisture needed to
do so. However, it is not a complete alternative.
Q – The IPRP recommends long-term access to the underground workings. Is this the case
for all options and was it included in the costing?
R – This is not the case for all options. Long-term access to the underground workings is only
required where individuals must go underground. For example, in the deep disposal option longterm access would be required. Whenever underground activity is required it is included in the
costing.
Q – What effect will the discontinuation of fluorocarbons and halon have on the freezing
options?
R – The ground freezing methods use carbon dioxide or ammonia, not fluorocarbons or halon, so
there would be no effect.
Q – Was contamination from other mines taken into account in the study?
R – Arsenic levels in the local soils, water and sediments includes contamination from the other
mines.
Q – How long will the frozen ground remain frozen in the freezing options? What would
happen if there was a power disruption?
R – Once the ground is frozen and the blocks created it should remain frozen for a very long time
– 50 to 100 years. If this option were chosen, thermometers would be used to monitor the level of
freezing and the system could be turned back on to re-freeze the ground if necessary.
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Thermosyphons would be used to maintain the freezing and they do not require electricity.
Instead, they use the cold air in winter to cool the ground.
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5.0 KEY WORKSHOP FINDINGS – SUMMARY OF SMALL GROUP
DISCUSSIONS
5.1 Introduction to the Small Group Discussions
On the afternoon of Day 2 of the workshop, participants were asked, as one of the key workshop
objectives, to work in small groups at their tables to consider a question and then to report back
to the larger group on the results of their discussion.
The question for discussion was:
What advice would you give to DIAND on how to move forward in selecting
an option for a project description to go to regulatory review?
The results of the small group discussions are summarized in the following section.

5.2 Summary of the Small Group Discussions
Participants raised the following points as a result of the
small group discussions. They have been grouped into
themes for ease of review. The themes were:
•

Consultation and communication

•

Additional studies or research

•

Links to the surface management plan

•

Other issues

5.2.1 Consultation and Communication
The following points were raised during the small group discussions with respect to consultation
and communication:
•

There is a need for additional community input into the decision-making process. The
planned consultation sessions are not sufficient.

•

The existing general public understanding of the situation is low. Additional effort must be
made to increase public understanding.

•

It may not be possible to reach a consensus on the option to pursue. It is a political
decision, but one that must be made with community input to inform the decision-making
process.

•

DIAND should give consideration to adjusting its internal deadline of early summer.
However, it is a question of additional months, not additional years of consultation and
assessment.

•

DIAND should consider involving additional communities along the Mackenzie River and
in the South Slave region.

•

Other communication vehicles could be considered such as radio, television,
newspapers, posters, and possibly videos. Information on the two options recommended
could also be translated into local languages.

•

Consideration should be given to holding a follow up meeting to discuss people’s
comments on the options.
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•

Consideration should be given to bringing other affected communities up to speed on the
work that has been done over the past three years.

•

Future consultations could be more focused on the needs of participants in terms of
language use and explanations.

•

DIAND should consider expanding the consultation process to include Rae, Fort
Providence, Fort Resolution, and Lutsel’ke. Efforts should also be undertaken to enhance
the non-technical explanation of the management alternatives.

•

Efforts should continue to include the Workers’ Compensation Board during further
consultations focusing on the management options.

•

DIAND should continue their efforts to involve the IPRP in future workshops.

•

Senior DIAND personnel (at the Regional Director General level) should be invited and
encouraged to participate at these sorts of workshops.

•

It is recommended that DIAND distribute workshop materials to the public in advance of
the workshop.

•

Workshops could be longer in order to allow for more discussion and explanation.

•

The communications schedule is ambitious. DIAND should ensure that meaningful input
is received within the time frame established If this doesn’t happen now, it could affect
the EA process.

•

The consultation schedule could be more flexible and could incorporate communities
further than five miles from the minesite.

•

Plain language information is preferable for the consultations.

•

More sessions than currently planned may be required in N’Dilo and Dettah to more fully
inform community members.

•

It is desirable to have the experts at the community meetings whenever possible. IPRP
involvement in the community consultation would also be beneficial to the process.

•

DIAND should consider producing a simplified document showing the two management
alternatives with pictures and diagrams.

•

The communication and consultation process should be defined and meaningful and
should include a communication plan.

5.2.2 Additional Studies or Research
The following points were raised during the small group discussions with respect to additional
studies or research:
•

One group suggested minimizing perpetual care needs should be considered as a
criterion for the selection of the preferred management alternative.

•

More analysis was requested with respect to deep disposal, including combinations with
cement encapsulation and paste backfill using scorodite.

•

A more detailed discussion on the monitoring plan would help to reassure stakeholders.

•

TK should continue to be incorporated into the assessment process.

•

The cumulative impacts of all of the mining going on in the area should be considered in
the management plan.

•

If possible some of the technical issues should be refined and reviewed (e.g. bitumen).
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5.2.3 Links to the Surface Management Plan
The following points were raised during the small group discussions with respect to links to the
surface management plan:
•

The group agrees with the IPRP that the surface management plan should be integrated
with the final underground arsenic management plan.

•

Where practical the surface management plan should not be delayed until the final
underground arsenic management plan is approved. This may require some form of
special treatment for the site such as a MOU between the MVLWB, the MVEIRB, DIAND,
the GNWT, and Miramar to allow the surface management plan to proceed where it does
not affect the underground management plan.

•

The underground management plan, the surface management plan and the broader
public health issues should not be looked isolated from one another. Members of the
public do not make distinctions between these issues.

5.2.4 Other Issues
The following points were raised during the small group discussions with respect to other issues:
•

The public registry should continue to include public recommendations.

•

A longer time frame than 100 years should be considered. People expect to live here for
50,000 years or more.

•

The role of DIAND relative to the role of the consulting team (Technical Advisor) could be
clarified.

•

The Giant Mine Community Alliance should be established as soon as possible.

•

The financial issue should be discussed. Where would the funding for the project come
from?

•

DIAND should act now, to the best of its abilities, to minimize the impact of the
contamination on future generations, even though an ideal solution is not available.

•

DIAND should consider a public commitment to review and use new technology in the
management of the situation.

•

DIAND should consider a public commitment to maintaining the funding necessary for
long-term management.

•

The management plan should be flexible enough to allow for future improvements in
technology.

•

It is recommended that DIAND support continued research into new, longer-term
solutions for monitoring and management.

•

Priority must be placed on the health of residents in the affected areas.

•

The removal, gold extraction and stabilization alternative is attractive, but freezing is also
worth thinking about.

•

People are scared about the arsenic trioxide and the potential risks associated with not
managing the situation properly. They need reassurance on the health issues, particularly
in relation to traditional practices.
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The following table contains the names and affiliations (where available) of the workshop
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Name
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John Clark
Ed Collins
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Ron Connell
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Mark Cronk
Chris Cuddy
Bruce Dillabough
Dylan Douglas
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Julie Green
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Daryl Hockley
Ed Hornby
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Kris Johnson
Celine King
Bob Leech
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Bill Mitchell
Shelagh Montgomery
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Michel Noel
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DIAND
Deline
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DIAND
Ecology North
EBA Engineering Consultants Ltd.
Environment Canada
Yellowknife Chamber of Commerce
Miramar Giant Mine Ltd.
Yellowknives Dene First Nation
Giant Mine Project Team
DIAND
Denendeh Development Corporation
CKLB
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Metis Local #66
Health Protection Unit, GNWT
Environmental Working Committee
Komex
YK First Nations
CBC
Senes Consultants Ltd.
Miramar Giant Mine Ltd.
Federation of Labour
SRK Consulting Inc.
Indian and Northern Affairs Canada
NWT Mining Heritage Society
North Slave Metis Alliance
Dettah Land & Environmental Committee
Gartner Lee Ltd.
DIAND
Deline
Dettah Land & Environmental Committee
RWED
Yellowknife Dene
Dettah Land & Environmental Committee
MAJM Corporation
DIAND
INAC, NWT Region
CARC
Public Works & Gov't. Services Canada
SRK Consulting
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Canadian Auto Workers Union
Senes Consultants
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SRK Consulting
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Giant Mine Arsenic Trioxide
Management Alternatives Technical Workshop
January 14 -15, 2003
Katimavik Room A & B, Explorer Hotel, Yellowknife

FINAL AGENDA
Day 1: Tuesday, January 14, 2003
8:30 – 9:00 a.m.

Arrival and Registration

9:00 – 9:30 a.m.

Welcome and Opening Remarks

9:30 – 9:50 a.m.

•

Welcome

Andy Swiderski, Facilitator

•

Interpretation services

Facilitator

•

Introduction of Participants

All

•

Participant Binder

Facilitator

•

Workshop Purpose and Objectives

•

Roles & Responsibilities and time management

•

Agenda Review

•

Resource and Display Material

Agenda Item No. 1:

The Giant Mine Arsenic Trioxide
Management Problem and Approach Being
Led By DIAND
Presentation by: Dave Nutter, Consultant

Purpose/Approach: To provide the context for the workshop including:
•

Context of the underground arsenic trioxide problem at Giant Mine

•

Chronology of events and work that set the basis for this workshop,
with a focus on the work of the Technical Advisor and the
Independent Peer Review Panel

•

The approach being led by DIAND

•

Questions/Discussion

Resource Material: Consultant’s presentation
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Agenda Item No. 2:
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Overview of the Public Communications and
Consultation Plan and Activities
Presentation by: Bill Mitchell, DIAND

10:10 – 10:30

•

Purpose/Approach: To provide an overview of the public information
and consultation plans and process, including: activities completed
to date; what is being planned for the next steps in the process

•

Questions/Discussion

Resource Material:

Presentation
Plan

and

Communication/Consultation

Agenda Item No. 3:

Tabling of the “Giant Mine Arsenic Trioxide
Management Alternatives – Final Report” by
the Technical Advisor
Presentation by: Daryl Hockley SRK Consulting

Purpose/Approach: To introduce the Final Report prepared by the
Technical Advisor. The presentation will outline the role and limitations
of the Final Report as well as the work completed in supplementary
supporting documents.

Resource Material:

10:30 – 10:45 a.m.

Refreshment Break

10:45 – 11:00 a.m.

Agenda Item No. 4:

Presentation; Terms of Reference; Executive
Summary
“Giant
Mine
Arsenic
Trioxide
Management Alternatives – Final Report”

June 2001 Workshop Issues & Commitments
Status
Presentation by: Dave Nutter, Consultant

Purpose/Approach: To provide direct feedback on issues raised at the
June 2001 workshop:
•

Review the status and progress of commitments made at the June
2001 workshop. Including cross reference to the “Giant Mine Arsenic
Trioxide Management Alternatives – Final Report”, Supporting
Documents and scheduled workshop presentations

•

Questions/Discussion

Resource Material: Issues and Commitments Summary Table
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11:00 – 12:00

Agenda Item No. 5:
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June 2001 Workshop Commitments: Tier 2
Human and Ecological Risk Assessment
Presentation by: Bruce Halbert and Harriet
Phillips, SENES Consultants

Purpose/Approach: The presentation will provide a summary of the Tier
2 human and ecological risk assessment work and results:
•

Present results of the Tier 2 human health and ecological risk
assessments completed since June 2001

•

Questions/Discussion

Resource Material: Presentation and Section 4 of the Final Report
12:00 – 1:00 p.m.

Lunch (not provided)

1:15 – 3:15 p.m.

Agenda Item No. 6:

Presentation of Management Alternatives
Assessed by the Technical Advisor:
Presentation by: Daryl Hockley, SRK Consulting

Purpose/Approach:
Present the findings and conclusions by the
Technical Advisor respecting the management alternatives:
§

Present management Alternatives “A” through “G” as developed in
the Technical Advisor Final Report

§

Present the findings of the Technical Advisor’s assessment of the
alternatives

§

Questions/Discussion

Resource Material:

3:15 – 3:30 p.m.

Refreshment Break

3:30 – 4:30 p.m.

Agenda Item No. 7:

Presentation and “Giant Mine Arsenic Trioxide
Management Alternatives – Final Report”

Open Dialogue on the Technical Advisor’s
Presentations

Purpose/Approach:
Opportunity for workshop participants to ask
questions and seek clarification on the presentations regarding the
results of the work to date, findings and recommendations. The nature
and types of questions and comments will help further inform the
presentations by the Independent Peer Review Panel members on day
2.
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Day 1 closing comments
Adjourn

Day 2: Wednesday, January 15, 2003
8:30 – 9:00 a.m.

Arrival/Registration

9:00 – 9:10

Review Day 2 Agenda

9:10 – 10:30

Agenda Item No. 8:

Findings by the Independent Peer Review
Panel

Purpose/Approach: Present the findings from the Independent Peer
Review Panel with regards to the work of the Technical Advisor.
The agenda format will include an overview of the Independent Peer
Review Panel process by Fred Matich, Chair of the Peer Review Panel,
and presentations by Peer Review Panel members:

Resource Material:
10:30 – 10:45

Refreshment Break

10:45 – 11:45

Agenda Item No. 9:

Presentations and Peer Review Reports

Joint Open Dialogue On The Presentations
by the Peer Review Panel and the Technical
Advisor

Purpose/Approach:
Through a moderated discussion provide an
opportunity for workshop participants to ask questions and seek
clarification on the presentations on the results of the work to date,
findings and conclusions. This open dialogue will contribute focus for the
break - out session later in the day
11:45 – 12:00

Agenda Item No. 10:

§

Terriplan Consultants

Break - Out Session - Preparation

The Facilitator will outline the break-out session objectives,
process and discussion questions planned for the afternoon.
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Lunch (not provided)

1:15 – 3:15

Agenda Item No. 10:

Break - Out
Continued)

Session

March 2003

– Discussions (…

Purpose/Approach: Working in small groups, supported by a facilitator,
participants will provide feedback on the findings and conclusions
presented by the Technical Advisor and the Independent Peer Review
Panel.
Resource Material:

Break -out group participant allocation
Discussion questions

3:15 – 3:30

Refreshment Break

3:30– 4:30

Agenda Item No. 11:

Plenary Session - Report from Break-Out
Groups and Open Dialogue

Purpose/Approach: Present in plenary the key observations from the
break-out groups respecting the findings and conclusions of the
Technical Advisor and the Independent Peer Review Panel.

4:30 – 4:45

Resource Material:

Break -out group flip chart summary notes

Agenda Item No 12:

Summary Of Key Workshop Results and
Next Steps
Presentation by: Bill Mitchell, DIAND

Purpose/Approach: Concluding comments by DIAND respecting the
workshop results and how these will inform the next steps in the process
–including a recap of the proposed next steps and schedule.
4:45
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ARSENIC TRIOXIDE MANAGEMENT WORKSHOP
CHRONOLOGY/SUMMARY
OF DIAND ACTIVITIES
PROJECTS UNDERTAKEN
1997
Arsenic Trioxide Management Feasibility Study
An assessment of the current market, technology costs and feasibility for managing the arsenic
trioxide currently stored underground.
Technical Workshop
DIAND, in conjunction with ROM, Environment Canada, GNWT, and the City of Yellowknife, held
technical meetings to revi ew and discuss potential arsenic management options.
Giant Mine Closure Estimate
An assessment of the technical and financial aspects of closing the mine, including arsenic
management options.

1998
Water License Public Hearing – 16 January 1998
Based on concerns over limited progress a recommendation was made to the Board requiring
ROM to develop and submit a Project Description suitable for environmental assessment for the
permanent management and disposal of the arsenic trioxide.
Yellowknife Arsenic Soil Remediation Committee
DIAND led the establishment of the committee to review issues related to the remediation of
surface arsenic and determine a clean-up value for arsenic in Yellowknife soil.
Preliminary Hydrogeological, Geochemical and Isotopic Investigations at the Giant Mine

1999
Arsenic Management Plan
Developing an action plan to address technical issues related to permanent disposal of the
arsenic trioxide.
Developed a group of technical advisors.
University of British Columbia Research
Research into the following long-term disposal options:
•

transforming arsenic trioxide into non-toxic forms such as ferric arsenate

•

incorporating the arsenic trioxide into glass; and

•

immobilizing arsenic trioxide in cement.

The first two options evaluated the use of microwave technology as an alternative source of
energy.
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Canada Centre for Mineral and Energy Technology (CANMET) Research
Research and development of a hot water leaching process for purifying the arsenic trioxide dust
so that it can be sold on the commercial market.
Hydrogeological Numerical, Flow and Transport Model
Development of a three-dimensional groundwater transport model of Giant Mine to understand
and evaluate how water would flow through the mine and arsenic trioxide storage vaults if the
mine pumps were shut off and the mine allowed to flood. Complements the hydrogeological work
done in 1998
Arsenic Market Study
An update of Royal Oak Mines 1996 arsenic trioxide market study – Dillon.
Review of Mining methods Applicable to the Recovery of Baghouse Dust Stored
Underground
An update and summary on potential mining/extraction methods for the arsenic trioxide.
Underground Rehabilitation
Developed a plan for underground rehabilitation of mine workings to gain access to vaults where
access was previously cut off.
Comparative Study of Refinement Techniques
Compares two processes (WAROX and El Indio) that could be used to refine the arsenic trioxide
dust so that it can be sold on the commercial market and to recover the gold contained within it.
Arsenic Technology Review
Review and update on viable arsenic trioxide management options for the Crown as they relate to
benefits, risks and associated costs.
Technical Workshop
The object of this workshop is to build on the information we have determined from the previous
workshop and research. Plus develop a common understanding. The workshop established
assessment criteria, that no quick fix was available and that the management plan may be a
combination of options,
First Public Information Open House
A four-day store front open house was held in September for public information with two evening
presentation.

2000
Technical Advisor
DIAND retained the services of SRK Consulting, a firm of engineers and scientists to act as an
overall technical advisor for the project. SRK is responsible for overseeing the major areas of
arsenic trioxide assessment including: environmental, hydrogeological and geotechnical issues
relating to the underground chambers and access workings; and potential methods for dust
extraction, dust reprocessing and dust stabilization. Also, on the team are SENES Consultants
Ltd., H. G. Engineering and Lakefield Research Ltd.
Cement and Bitumen Stabilization
An ongoing study using cement and bitumen for stabilizing the toxic mine dust, and monitoring
the stability of bitumen stabilization dust.
Groundwater Monitoring Report
Surface water and mine water sampling was carried out at selected sites at the Giant Mine. The
objectives of this water sampling program were to: characterize the late-summer chemical and
isotopic composition of surface waters and groundwaters; compare current data to previous data;
and establish the framework for continued monitoring of surface water and groundwater quality.

Terriplan Consultants

Page 41

Giant Mine Underground Arsenic Trioxide Management Alternatives
Draft Workshop Summary Report

March 2003

Hydrogeology Experts Meeting
A meeting of world class hydrogeologic experts convened in March in 200. The meeting was held
to review existing work; to solicit expert opinion; and to provide directions for future work.
SKR Senior Technical Session, Giant Mine Arsenic Trioxide
The session reviewed the current state of knowledge about the arsenic trioxide dust; identified
methods and developed alternatives for managing the arsenic trioxide dust; identified the
information needed; and design and prioritize investigations to acquire the needed information.
A Review of Arsenic Disposal Practices for the Giant Mine
A literature review to obtain information about arsenic disposal practices in the mining-metals
industry and about the long-term stability of the disposed arsenic compounds. The information
was analyzed and evaluated to determine the applicability of current arsenic technologies to the
Giant Mine.
Recovery and Purification of Arsenic Oxide – Giant Mine
A production investigation of pure arsenic using water leaching-crystallization and re-sublimation
techniques.
Environmental Study of Arsenic Contamination on the Giant Mine
A scientific study to assess the levels of arsenic found from the Giant Mine property.

2001
Underground Rehabilitation
An underground rehabilitation was carried out to provide safe access to the bulkheads that were
not accessible. Also, installing water pumps and ventilation fan near the arsenic chambers.
Bulkhead Evaluation
SRK is currently assessing the physical strength of the bulkheads which seal off the arsenic
storage chambers and chambers. Using the original bulkhead design information, as well as
information collected during underground inspections, SRK is evaluating the stability of the
structures under variable conditions. Recommendations have been made for a monitoring and
stability program.
Hydrogeology
Work has continued conducting further
package. The mine water monitoring
underground and detailed analysis of the
conjunction with DIAND, SRK and Dr. Ian

monitoring and finalizing the hydrogeology information
program has some additional sampling of new sites
data collected in 2000 and 2001. This has been done in
Clark.

SRK Senior Technical Experts Meeting
A meeting of technical experts on the SRK team was held at the end of March. The results of the
various scientific, engineering and risk studies were presented and discussed. The alternatives
were compared and ranked, according to varying evaluation criteria.
The SRK team is currently preparing a final report on the pre-feasibility study, which is anticipated
to be completed in the second quarter of 2001.
Mine Tours
Surface and underground mine tours were provided on three separate occasions to the members
of Yellowknife City Council, the local Media and members of the Legislative Assembly.
Public Information Open House
A two-day open house was held in March 2001 to update the public about the progress of the
Giant Mine’s Arsenic Trioxide Management and Surface Reclamation. An evening of visual
presentation, followed by questions and answers, concluded the event.
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Public Registry
Initially started in 1999 a number of reports relating to the arsenic trioxide issue have been
th
completed by DIAND contractors, a public registry is set up on the 5 Floor Precambrian Building
as a means of making this information available to the public. Copies of all reports have been
placed in the registry and are available for review.
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APPENDIX D: JUNE 2001 WORKSHOP ISSUES AND
COMMITMENTS
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An uncertainty analysis will be carried out as part
of the level 2 or level 3 risk assessment
The more comprehensive risk assessment
should respond to the concerns regarding the
cumulative effects of various sources of arsenic
(including natural background levels), in
particular the effects of materials/resources used
by people.
The comprehensive risk assessment must
consider the safety of small ponds and lakes in
the adjacent areas (to ensure that deposition of
arsenic, either by air emission and/or surface
water discharge/drainage during the early years
of mine operation, is not posing a risk to people
or animals.
The next level of risk assessment should include
a map or diagram of all arsenic sources, define
all pathways of transfer to receptors, and identify
the ultimate fate of various arsenic forms with
respect to clarifying toxicity.
The future assessment should consider a
catastrophic failure, the significance of such a
failure and contingency response.
The risk assessment for the underground arsenic
trioxide dust must be integrated with the YASRC
soil remediation guidelines for the mine site
surface and with material background arsenic
levels, for a comprehensive integrated risk
assessment.
Regarding dietary consumption rates in the next
level of the human health and environmental risk
assessment, the actual dietary consumption rates
of residents from the communities of Yellowknife,

Issues, Commitments, Actions

x

x

x

x

x

x

x
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(SRK
Consulting)
Project
Lead
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Supporting Document 6 uses best available data on
consumption rates.

Completed. See Supporting Document 6.

Completed. See Supporting Document 18.

Completed.

Taken into consideration by use of conservative
assumptions regarding exposure of animals and
ducks to Baker Creek.

Completed in assessment of current risks. See
Supporting Document 6. Historical risks were not
considered.

Complete. See Supporting Document 6.
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N’dilo and Dettah should be used.
In determining consumption rates, in-field
measurements should occur, and elders should
be consulted to inform the researcher on
traditional sources and rates of consumption.
Dietary/consumption data should be based on
“maximum” consumption, not averages.
Effort is required to understand the specific
consumption patterns of elders and, especially,
children.
The 1995/97 dietary study by the Mackenzie
Regional Health Board will be reviewed and
considered, in terms of comparing the
consumption rates used in this study compared
to the Hatchet Lake Study. The most recent and
applicable data will be considered
Future research should attempt to make use of
historical health information to get a broader
perspective of health effects going back to the
early years of the mine operation.
Worker health and safety will be addressed in
subsequent health risk assessments
Respect for animals must be maintained (i.e.
during testing or monitoring)
Costs should not be a primary consideration in
rejecting a particular alternative. Weighting of
risks and costs in the evaluation needs to be
considered in light of public input.
Regarding Alternative 1 – In-situ management
with ground freezing – suggestion was made
that funding for continued research on a more
permanent solution be placed in an
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Suggested that a list of funding options be included in
the project description.

Suggestion noted.

This issue will be addressed.

No animal testing was carried out.

Completed. See Supporting Document 18.

This issue has been considered, but historical health
information has not been used to date. Such a study
would be very complex.

See above.

Supporting Document 6 considers range of
consumptions.
See above.

See above.
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independently managed trust dedicated solely for
addressing the arsenic trioxide dust problem.
Regarding Alternative 2 - Extraction of the dust,
arsenic and gold recovery by fuming - suggested
that there is a need to more fully assess the
implication of emissions on people and the
environment.
Suggested that there be a study for the purpose
of fully understanding the potential implication of
the long history of underground blasting a nd the
potential for underground cracks in the rock
providing pathways for the leakage of arsenic.
Regarding Alternative 4 – Extraction of the dust
and stabilization with cement – further details
were requested on the advantages and
disadvantages of bitumen and vitrification as
solidification methods.
The existing model of sediment settling needs to
be discussed in more detail, regarding
assumptions and data sources.
The preferred alternative needs to include a
complete description of monitoring plans, which
should also be p resented to the public for review
and comment.
There should be detailed plans for the monitoring
of waste water treatment.
There is a need for additional study of the
stability of the mine when material is extracted
and back-filling occurs.
The data and efforts by YASRC in developing soil
remediation guidelines for the mine site surface
need to be integrated when developing the
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Soil was considered as source of arsenic in Tier 2 risk
assessment. Additional work will be needed to
coordinate arsenic trioxide management plan with

New mining methods include backfill. See Supporting
Document 7.

Appendices A and B of Supporting Document 6
provide details of the data sources used and the lake
dispersion model respectively.
All management alternatives considered include
funding for monitoring. Details will be developed once
a final option is selected.

Additional work completed. See Supporting
Documents 14 and 15. Further testing of bitumen and
bitumen/cement combinations would be needed if
selected.

Covered indirectly through minewater sampling
program and groundwater conceptual model. See
Supporting Documents 2, 3, 4. Additional work would
be needed if in situ management is selected.

This alternative is no longer being considered as a
viable option.
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x
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comprehensive risk assessments.
Other management options need to be
considered and potentially integrated into both
short term and long term remediation efforts
developed in the project description.
All four alternatives need to include information
about what the economic impacts are.
There should be a peer review of the Technical
Advisor’s work.
Decision-makers should consider the results of
the risk assessment in the light of community
values and a willingness to accept ris k.
The process must ensure that the public
understands the screening level risk assessment
in terms that it is familiar with and that are
relevant.
Traditional knowledge needs to be included to
ensure that all people know whether the fish and
animals are safe to eat.
A multi-stakeholder committee should be formed
to provide advice and assistance on the project.
For the establishment of the multi -stakeholder
committee, DIAND should review committees
established in other jurisdictions.
DIAND should draft the Terms of Reference of
the multi-stakeholder committee, and consider
the following matters:
·
Clarification of the scope of the committee’s
interest (both above and below ground
arsenic issues? Relationship with YASRC
and other initiatives)
·
Its role regarding public consultation and
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Completed. Sample models were used to initiate
discussions of the terms of reference for the GMCA.

Addressed indirectly in risk assessment (see
Supporting Document 6). But further work needed to
relate to public health protection for future.
In process. The group has provisionally been named
the Giant Mine Community Alliance (GMCA).

Taken into consideration in public presentations of
previous report.

Completed for previous “representative alternatives”.
Not completed for current alternatives.
Completed. See report of the Independent peer
Review Panel.
Agreed. Communications plan attempts to encourage
public feedback.

surface abandonment and restoration plan.
Current report considers 12 alternatives (including
variants).

Status

March 2003

communication
The nature of technical support available
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Meetings should be held in the communities of
Dettah and N’dilo to present work completed to
date and to obtain comments and advice.
Meetings should be ongoing throughout the life of
the project. There should be appropriate
language translation and interpretation.
There should be periodic Open Houses or
Information Centres to provide progress reports.
A specific public involvement program was
recommended to determine community values on
acceptable risks.
There should be a Comprehensive
Communication Program that ensures public
understanding and awareness of the project,
including a project web-site, newsletters, site
inspections and use of radio and television for
project updates. The Program should be
responsive to the needs of various audiences,
and include consideration of appropriate
Aboriginal language and literacy needs.
Information should be provided in a timely
manner, and made available prior to open
houses, workshops and meetings.
The communication program should include an
education component related to risk assessment
and management.
Signs and information should be provided to
residents advising of the safety of drinking of
water and animal consumption around Giant
Mine and in adjacent areas.

·
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This suggestion has been considered, but no decision
has been made on a course of action.

These issues continue to be addressed and met. A
communication plan guides the process.
These issues continue to be addressed.

These issues continue to be addressed and met. A
communications plan guides the process.

This issue is addressed through the communications
plan.

This has been done and will be repeated.

This was done in February 2002 and will be repeated.
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The IPRP is composed of the following individuals:
C.O. Brawner, M.Sc., P. Eng, FCIMM, FCAE. Mr. Brawner is a specialist in tailings dam
engineering, rock mechanisms, and mine stability.
Dr. Laurie Chan, B.Sc, Ph.D. Dr. Chan is a specialist in toxicology and human health risks and
an expert in Indigenous Peoples’ nutritional and environmental issues.
Larry Connell, B.Sc., P. Eng. Mr. Connell is a specialist in water treatment, arsenic treatment,
and mine environmental assessment.
Dr. Steve E. Hrudey, M.Sc., Ph.D., D.Sc. (Eng.), FCAE. Dr. Hrusdey is a specialist in
assessment of human exposure to arsenic and the assessment of health risk.
Dr. J.-M. Konrad, M.Sc., Ph.D., FCAE. Dr. Konrad is a specialist in ground freezing, cold regions
engineering and permafrost.
Bob Leech, M. Eng. Sc., F.G.S. Mr. Leech is a specialist in hydrology, especially in groundwater
flow and contaminant transfer and hydrogeology.
M.A.J. (Fred) Matich, M.Sc., P. Eng. Mr. Matich is a specialist in applied geotechnical
engineering mine waste disposal.
Craig Nowakowski, CPHI (C). Mr. Nowakowski is a specialist in public and environmental
healthwith Stanton Territorial Health Board.
Ken Raven, M.Sc., P. Eng. Mr. Raven is a specialist in fractured rock hydrogeology, aqueous
geochemistry, structural geology and conceptual hydrogeologic models.
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SRK Consulting. Final Report: Arsenic Trioxide Management Alternatives. December 2002.
Supporting documents to the above report:
Volume I of III
Supporting Document 1

Structural Geology

Supporting Document 2

Hydrogeology

Supporting Document 3

Water Chemistry

Supporting Document 4

Geochemical Characterization of Other Sources

Supporting Document 4b

Tailing Backfill

Supporting Document 5

Arsenic Trioxide Dust Properties

Supporting Document 6

Human and Ecological Risk Assessment

Volume II of III
Supporting Document 7

Re-Assessment of Mining Methods

Supporting Document 8

Water Treatment

Supporting Document 9

Ground Freezing

Supporting Document 10

Assessment of Deep Disposal

Volume III of III
Supporting Document 11

Dust Preparation

Supporting Document 12

Arsenic Trioxide Purification

Supporting Document 13

Pressure Oxidation Process

Supporting Document 14

Stabilization of Arsenic Trioxide Dust

Supporting Document 15

Cement Stabilization

Supporting Document 16

Engineering Studies – Residue Disposal

Supporting Document 17

Estimates of Arsenic Release

Supporting Document 18

Risk Assessment of Phase 2 Alternatives

Supporting Document 19

Cost Estimates
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ACRONYMS
DIAND

Department of Indian Affairs and Northern Development
(also known as Indian and Northern Affairs Canada – INAC)

ENGO

Environmental Non-Government Organization

GMCA

Giant Mine Community Alliance

GNWT

Government of the Northwest Territories

IPRP

Independent Peer Review Panel

kg

Kilogram

MLA

Member of the Legislative Assembly

MVLWB

Mackenzie Valley Land and Water Board

NT

Northwest Territories

SRK

SRK Consulting

USEPA

United States Environmental Protection Agency

YASRC

Yellowknife Arsenic Soil Remediation Committee
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1.0 INTRODUCTION
A workshop on selecting a management alternative for the underground arsenic trioxide dust at
the Giant Mine was held in Yellowknife NT on May 26 and 27, 2003. The Giant Mine Remediation
Project Team of the Department of Indian Affairs and Northern Development (DIAND) organized
the workshop. This was the fifth stakeholder workshop focusing on the management alternatives.
The first workshop was held in 1997; the second in June 1999 (focusing specifically on the nature
of the arsenic trioxide problem, potential options, and actions that should be considered to
appropriately manage the material); the third in July 2001 (to present the Phase I alternatives and
research results); and the fourth in January 2003 (focusing on the alternatives for future
management of the underground arsenic trioxide dust at the Giant Mine). The May 26-27, 2003
workshop is part of the continuing commitment by DIAND to address the future management of
arsenic trioxide dust currently stored underground at Giant Mine. This session brought people
together to provide additional public and stakeholder perspectives on moving forward with the
selection of a management approach to be submitted by DIAND to the regulatory boards. It built
upon the two-day workshop held in January 2003, which presented the findings of the Technical
Advisor team and the report of the Independent Peer Review Panel, and on the eighteen public
meetings undertaken by DIAND since the January 2003 workshop. The workshop was widely
advertised in the local newspaper and on the radio. A range of stakeholders participated in the
workshop, including over 20 representatives from:
•

The communities of Yellowknife, N’Dilo, and Dettah

•

Federal, territorial, and community government agencies

•

The Legislative Assembly

•

Health authorities

•

Environmental non-government organizations (ENGOs)

•

Industry

•

Labour organizations (including the Workers Compensation Board)

The final list of workshop participants is provided in Appendix A.
In addition, the Giant Mine Community Alliance (GMCA) hosted a Public Forum the evening of
May 26. A total of 22 participants engaged in a focused and constructive open dialogue.
This report is a summary of the proceedings of the workshop and is organized as follows:
1.0 Introduction
2.0 The Workshop
3.0 The Project Context
4.0 Summary of Presentations
5.0 Key Workshop Findings
Appendix A – List of Participants
Appendix B – Workshop Agenda
Appendix C – IPRP Evaluation Criteria
Appendix D – Workshop Presentations
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2.0 THE WORKSHOP
2.1 Workshop Purpose and Objectives
2.1.1 Workshop Purpose
The purpose of this workshop was to:
•

Provide a forum for further dialogue with participants on the management alternatives;

•

Examine, jointly with participants, the issues associated with the implementation of the
recommended in situ and ex situ management alternatives;

•

Report back to participants on the work that DIAND and the Technical Advisor have
completed in response to the issues raised during the January 2003 workshop and
subsequent public meetings; and,

•

Gain a sense of the public and stakeholder perspectives on the selection of a
management alternative for the underground arsenic trioxide dust at the Giant Mine.

2.1.2 Workshop Objectives
Within the overall workshop purpose, a number of specific objectives were set:
1. To report on what has been heard through the supplementary public information and
dialogue process that has been undertaken since the January 2003 workshop.
2. To respond to technical questions raised by participants at the January 2003 workshop
and during subsequent public information and dialogue sessions.
3. To discuss and obtain feedback from participants on other issues that need to be
considered during the implementation of either the in situ or ex situ management
alternatives.
4. To provide a forum for obtaining comments and additional advice from participants on the
public and stakeholder perceptions of the in situ and ex situ management alternatives
recommended by the Technical Advisor and agreed with by the Independent Peer
Review Panel.
To achieve the workshop purpose and objectives, a workshop agenda was developed (see
Appendix B).
The workshop proceedings were audio and video recorded and placed on the public registry.

2.2. Workshop Process
A number of important factors were considered in designing the workshop to make every effort to
find a balance between a range of needs and expectations, to maintain continuity and build on
past work, and to provide maximum opportunity for sharing of information and informed
discussion.
This required a pragmatic consideration of the factors that often complicate and hold back
meaningful discussion of human and environmental risk assessment and management, which
include:
•

The agenda was designed to bring together a number of initiatives begun at the January
2003 workshop.
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•

A call for feedback was made at the January 2003 workshop, inviting people to present
their views at the May 2003 workshop.

•

The IPRP final report was circulated to all participants of the January workshop and the
entire IPRP was brought in for the May workshop in order to provide more detail on their
review.

•

The Technical Advisor attended most of the public meetings and prepared a list of
common questions for detailed answering at the May workshop.

The two-day workshop consisted of presentations by Bob Overvold (Regional Director General,
DIAND), the Giant Mine Remediation Project Team (DIAND), the Technical Advisor, the
Independent Peer Review Panel (IPRP), the Government of the Northwest Territories (GNWT), a
Member of the Legislative Assembly (MLA) and the Giant Mine Community Alliance (GMCA).
After each presentation, workshop participants were provided with an opportunity to make
comments and ask questions. Rita Fabian-Berc, James Rabesca and Violet McKenzie were
present to provide simultaneous translation throughout the workshop. Section 4.0 provides a
summary of the purpose of each presentation, the key issues raised, questions asked, and the
responses provided.
The slides used during each of the presentations are provided in Appendix D.

3.0 THE PROJECT CONTEXT
3.1 Background – What is the Problem?
The Giant Mine, located within the municipal boundaries of the City of Yellowknife, has been
producing gold since 1948. In the Giant Mine ore, the gold is associated with an arsenic-bearing
mineral, Arsenopyrite, that was roasted to liberate the gold. This roasting process turned the
arsenic-rich mineral into an arsenic-rich gas. During the period from 1951 to 1999, operators of
the Giant Mine captured the arsenic-rich gases in the form of an arsenic trioxide dust.
Approximately 237,000 tons of the dust was then stored underground in mined-out chambers or
purpose-built chambers.
Royal Oak Mines Inc. operated the Giant Mine from 1990 to 1999. When Royal Oak Mines Inc.
declared bankruptcy the courts conveyed the property to DIAND. In December 1999, DIAND sold
the Giant Mine to Miramar Giant Mine Ltd. Liability of the Miramar parent group for environmental
conditions of the mine was limited to the assets of Miramar Giant Mine Ltd. Through this
transition, the federal government effectively maintained the role of caretaker for the pre-existing
environmental liabilities on the property, including the arsenic trioxide dust.
The arsenic trioxide dust is approximately 60% arsenic. Although arsenic is a naturally occurring
element, it is known to be toxic to many organisms, including humans, if ingested in sufficient
amounts. Currently, the dust is safely contained in the underground chambers. All water coming
into the mine and in contact with the arsenic trioxide is collected at the bottom of the mine in the
main sump. This water is then pumped to surface where it is chemically treated to remove the
arsenic and other contaminants before it is released to the environment. The concern is that,
once the pumping system is shut off (and in the absence of other management measures),
arsenic could escape the storage areas by dissolving in groundwater. The arsenic-contaminated
groundwater would then make its way to Baker Creek and Great Slave Lake, where it would
present a hazard to both the environment and human health.
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3.2 DIAND’s Approach
DIAND, as the agent for the federal government, assumed responsibility for assessing and
evaluating management alternatives for the future long-term management of the underground
arsenic trioxide dust. In carrying out this responsibility, DIAND is following a phased approach to
developing a management plan for the arsenic trioxide dust. Currently, this plan is required to be
submitted as an Arsenic Trioxide Management Project Description to the Mackenzie Valley Land
and Water Board (MVLWB).
Since 1997, a number of activities and studies have been undertaken by DIAND to better
understand the nature of the arsenic trioxide dust problem and to take the necessary actions to
address the problem.
In 1999, DIAND held a three-day Technical Workshop with a wide cross-section of stakeholders
and technical experts with an interest in the arsenic trioxide dust at Giant Mine. The three-day
workshop reviewed the nature of the problem, identified possible management alternatives,
proposed preliminary assessment criteria and identified specific actions and next steps to be
considered by DIAND.
In 2001, DIAND held a two-day workshop with a wide cross-section of stakeholders interested in
the arsenic trioxide dust at Giant Mine. The two-day workshop reviewed the approach being
taken by DIAND to address the underground arsenic trioxide dust, presented the work done by
the Technical Advisor in terms of examining management alternatives (including the Tier 1
human health and ecological risk assessment), and provided feedback to DIAND and the
Technical Advisor on further steps to take in advancing the discussion of management options.
In January of 2003, DIAND held a subsequent two-day workshop, again with a wide cross-section
of stakeholders participating, to table the Technical Advisor’s report and recommendations on
management alternatives. At the same workshop, the results of the Tier 2 ecological and human
health risk assessment were made public and the Independent Peer Review Panel (IPRP)
presented the conclusions of their review of the Technical Advisor’s final report.
Since the January 2003 workshop, and building on the advice provided by workshop participants,
DIAND has:
•

Continued to hold public meetings in N’dilo, Dettah, and Yellowknife

•

Carried out on-going communications initiatives including the maintenance of the public
registry, a poster series in center square mall, the development of information kits, and
videos in several languages

•

Established the GMCA with interested community members and organizations to act as a
liaison between DIAND and the public.

The approach being led by DIAND includes the following future phases and projected timeline:
•

Recommendation and request for approval to proceed with Project Description; additional
studies for Project Description (2003-2004)

•

Completion of a Project Description (2004)

•

Environmental assessment and regulatory approvals (2005-06)

•

Implementation of the management plan (after 2006)

Summaries of DIAND’s presentations at the workshop are provided in Section 4.0.
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3.3 The Technical Advisor
The technical work initiated by DIAND since the June 1999 Technical Workshop has been
directed by a project Technical Advisor. The Technical Advisor consists of a team of engineering
and environmental experts, selected through an international, competitive bidding process. The
terms of the Technical Advisor’s contract specify that members of the team must provide
independent technical advice to DIAND, and therefore must exclude themselves from
participation in the implementation phase of the project.
The Technical Advisor includes SRK Consulting Inc., Senes Consultants Ltd., H.G. Engineering,
and Lakefield Research Ltd. The Technical Advisor’s role is to develop and assess management
alternatives for the arsenic trioxide dust and provide senior technical expertise and broad-based
advice to DIAND. At the January 2003 workshop, the Technical Advisor presented the results of
the Tier 2 ecological and human health risk assessment and the Phase 2 alternatives for the
management of the underground arsenic trioxide. During the January workshop, a number of
questions were raised with respect to the Phase 2 alternatives and other alternatives suggested
by participants. For the May 2003 workshop, the Technical Advisor undertook further studies to
respond to these questions and suggestions. The Technical Advisor’s responses are discussed in
detail in Section 4.0.

3.4 The Independent Peer Review Panel
In order to validate the technical and scientific basis of the work being done by the Technical
Advisor, and in part in response to feedback received from participants during the July 2001
workshop, DIAND established an Independent Peer Review Panel (IPRP), consisting of nine
experts in many aspects of health and ecological issues, permafrost/ground freezing,
engineering, hydrogeology and geology.
The IPRP’s role is:
To provide DIAND with expert, independent peer review of management
alternatives for the arsenic trioxide currently stored underground at the Giant
Mine, beginning with a review of the Draft Final Report entitled “Arsenic Trioxide
Management Alternatives – Giant Mine December 2002” by SRK Consulting Inc.
The IPRP’s objectives are to provide DIAND with:
1. An independent, technical review of the selection process and subsequent assessment of
options considered for the long-term management, removal, secure storage or
stabilization of the arsenic trioxide-bearing dust stored underground within the Giant
Mine.
2. An assessment of any gaps in the data/information collected that are important in
assessing the technical and economic feasibility of a long-term management
alternative(s).
3. Recommendations as to what additional information or data should be collected or
developed to enhance public consultation and support development of a Project
Description.
4. A recommendation as to which management alternatives are most likely to lead to a
technically feasible, publicly supported and licensable Project Description, given the
current level of technology, information and understanding of public health, occupational,
and ecological risk.
To date, the IPRP has fulfilled its role by providing feedback to the Technical Advisor on
report tabled at the January 2003 workshop (the vast majority of which was incorporated into
final report) and by producing a written report detailing their feedback and comments on
report tabled. During the May workshop, the IPRP provided its perspective on the in-situ and
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situ alternatives, as well as initial comments on the additional work undertaken by the Technical
Advisor in response to questions and suggestions from the January 2003 workshop. The IPRP
participated actively in the question and answer sessions and discussions at the May workshop,
and were able to clarify a number of technical issues raised by participants.
A summary of the presentations made by the IPRP at the workshop is provided in Section 4.0.

3.5 Other Related Initiatives
In addition to the DIAND approach to managing the underground arsenic trioxide dust, there are
other initiatives underway to address other arsenic related matters at the Giant Mine site and the
surrounding area. While these initiatives are proceeding independently of the underground
arsenic trioxide dust project, DIAND continues to monitor and participate in these other initiatives.
Recent related initiatives include:
•

Miramar Giant Mine Ltd – development of a mine site abandonment and restoration plan

•

DIAND and Miramar reviewing the abandonment and restoration plan to avoid conflicts
with the underground management alternatives selected.

•

Yellowknife Arsenic Soil Remediation Committee (YASRC) – establishing soil
remediation criteria

•

Ongoing arsenic research and risk assessment studies by Royal Military College,
Queens University

4.0 SUMMARY OF PRESENTATIONS
4.1 Introduction
During the workshop, presentations were made by a number of individuals from DIAND, the
Technical Advisor, and the Independent Peer Review Panel, a member of the legislative
assembly (MLA) on behalf of the four Yellowknife MLAs and a representative of Resource Wildlife
and Economic Development. Presentations were made on the following subjects:
•

Public dialogue and communications

•

Review of the recommended alternatives
•

The in-situ alternative

•

The ex-situ alternative

•

Community perspectives

•

Technical issues relating to questions raised during the January 2003 workshop

•

Community Alliance perspective

•

The IPRP’s response to issues raised on Day One of the workshop

Each presentation is briefly summarized in this section, along with a summary of the questions
and answers from the discussion sessions that followed each presentation. The workshop
agenda (Appendix B) identifies all of the presentations made.

Terriplan Consultants

Page 6

Giant Mine Underground Arsenic Trioxide Management Alternatives
Moving Forward: Selecting A Management Alternative
Workshop Summary Report

July 2003

4.2 Reporting Back on Public Dialogue and Communications
4.2.1 Summary of the Presentation
After a brief overview of the Giant Mine arsenic trioxide management problem, Mark Liskowich,
DIAND, and Bill Mitchell, DIAND, reported on the supplementary public information activities
carried out since the January 2003 workshop. The presentation touched on completed and ongoing communications initiatives, feedback received from the public on these initiatives, the
Federal Contaminated Sites Accelerated Action Fund, and the need to move forward. The
presentation concluded with a slide outlining DIAND’s next steps, which were to:
•

Continue to promote a better understanding of the issues within the communities.

•

Recommend a long-term management alternative to Headquarters in Ottawa.

•

Develop a Project Description for submission to the Mackenzie Valley Land and Water
Board.

4.2.2 Summary of the Discussion
The following summarizes the issues identified and the questions (Q) asked by participants
regarding the report back on public dialogue and communications given by DIAND. The
corresponding responses (R) are also shown. In some cases statements (S) were made that
have also been recorded.
Q – Is there any indication of how much money from the Federal Contaminated Sites
Accelerated Action Fund is for the North, particularly for Giant Mine?
R – Headquarters is in the process of establishing a framework to deal with contaminated sites.
Although they have received no indication of exactly how much funding the North can expect, it is
DIAND’s understanding that a large part will be directed to the North.
Q – To clarify, exactly how much money is in the Fund? Is it a two-year budget with $75
million set aside the first year, and $100 million in the second year?
R – DIAND is operating on the assumption of a five-year program, but will ask Headquarters for
confirmation.
Q – What is the Giant Mine budget? Where is current funding coming from?
R – Giant Mine has historically been funded through the Financial Management Committee. Last
year approximately $6 million was spent on maintenance, care and technical work.
Q – Is there an internal supply of money for Giant Mine?
R – Yes, there is a Plan B option, where funding would be provided from the A-base. At this time
however, the Minister has not finalized approval for the continuation of A-base funding. DIAND
does expect approval shortly.
Q – What is Bob Overvold’s participation level in this meeting?
R – Bob Overvold will be attending the workshop until his morning meeting. He will return again
this afternoon (May 26th) and again tomorrow morning (May 27th).
Q – This question relates to funding for the ongoing work at Giant until the implementation
of a management plan begins. I am aware that there is a Treasury Board process for
accelerated clean up. If implementation will not begin until 2007, then my question is, who
has the power to accelerate this project? Here in the NWT, where can we look now for
answers?
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R – DIAND will remain responsible. DIAND will be working with the Treasury Board this summer
and could possibly arrange a community meeting if there is interest.
Q – The Canadian Arctic Contaminants Assessment Report addresses a list of
contaminated sites, including a large section specifically on Giant Mine. This was not
mentioned in your presentation. Are all of DIAND’s commitments being considered? Or
just those of the project team?
R – The presentation dealt with commitment issues that refer directly to Giant Mine. All initiatives
discussed are specific to Giant Mine.
Q – Was the Giant Mine Remediation Project Team involved in putting together the
Canadian Arctic Contaminants Assessment Report? If not, have they seen the report?
R – Members present at the workshop were not personally involved in putting together
information for the report, although the Headquarters Contaminated Sites team and the
Contaminants Division were involved in producing the report.
Q – What is the process for moving the project forward and deciding on a Project
Description? How will the public be involved?
R – The final decision making process is not yet totally clear. The Giant Mine Remediation Project
Team will send their recommendation to Bob Overvold and the Senior Management team, which
will then work cooperatively with Headquarters. Who will have the final word remains unclear. It is
expected that when the Project Description is done, the Deputy Minister will bring the final
recommendation forward to the Minister.
Q – How will the process be communicated to the public? How can the public influence
the decision making processes?
R – The Community Alliance will act as a bridge between DIAND and the communities. They will
act to keep the public informed to the best of their ability.
Q – Is this in the Communications Plan?
R – Over the next year, the Project Team fully intends to keep the public informed. Information
sessions will continue all the way through to the presumed environmental assessment.

4.3 Review of the Recommended Alternatives
4.3.1 Summary of the Presentation on the Recommended In-Situ
Alternative
Dr. Jean-Marie Konrad, IPRP, gave a presentation on the in-situ alternative recommended by the
Technical Advisor. The presentation began with a slide listing the IPRP evaluation criteria, which
had been presented previously at the January 2003 workshop (Appendix C). The presentation
continued by explaining that the in-situ alternative is an arsenic management alternative that
freezes the arsenic trioxide in place. Three freezing options were considered in the Technical
Advisor’s final report: re-establishing natural permafrost, freezing around the chambers and
stopes (Alternative B2 – Frozen Shell), and freezing the entire area around and within the
chambers and stopes (Alternative B3 – Frozen Block). The risks involved in both the frozen shell
and frozen block alternatives were recognized. Based on the implementation issues and risks
involved in the three in-situ alternatives, the IPRP found the frozen block alternative to be the
most feasible. Dr. Konrad’s presentation continued by providing many examples of the successful
use of artificial freezing in construction and mining projects, including: Boston central artery, Kobe
(Japan), McArthur River uranium mine (Northern Saskatchewan), Helsinki Metro (Finland) and
large excavations. Next, examples of where frozen blocks exist in nature, namely the massive icy
beds (McKay, 1973) and frozen esker (Ham Lake – Izok Lake), were discussed. Dr. Konrad then
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presented the IPRP’s observations/recommendation on the issues related to the implementation
of ground freezing and concluded with a list of issues that would need to be addressed prior to
implementation of Ground Freezing.

4.3.2 Summary of the Discussion
Q – In Dr. Konrad’s presentation, the IPRP Evaluation Criteria were shown. These are the
criteria that will be used to make a recommendation and if they do not reflect public input,
then they may not be complete. The criteria should be added to the IPRP report and used
to complete a formal assessment of the alternatives. It is unclear how these criteria relate
to those in supporting document 18 to the Technical Advisor’s report. Would it be possible
for a copy of these criteria to be made available? Also, can an explanation on how they
were developed and applied be given?
R – The slide listing IPRP evaluation criteria was presented in the January workshop. These
criteria were used by the IPRP to evaluate each alternative. This is demonstrated by the Frozen
Shell option, which clearly does not meet all the criteria. Proven technology must come into play
so we have some justification for believing it will work in the case of Giant Mine. It is also
important to use proven technology in determining an option that stakeholders and the public will
accept. As the criteria were applied, the frozen block option was shown to be more robust than
the frozen shell option, which is why it became a more important option.
R – The Technical Advisor also made use of these criteria. The first three criteria were used to
narrow down the alternatives from the 56 options originally considered. Robustness was
addressed in supporting document 18 to the report tabled in January, and will be discussed again
this afternoon as part of the Technical Advisor’s presentation. Monitoring did not have a central
role in the Technical Advisor’s evaluation because all options would require a similar level of
monitoring. The IPRP and the public have shown an interest in the details of the required
monitoring. The Technical Advisor agrees that the monitoring will be an important part of the
Project Description.
Q – From the IPRP list of criteria, can the word ‘potentially’ be removed from in front of
‘long term solution’ and ‘economically’ from before ‘monitoring performance’?
R – Such a list of criteria is to be used as a guideline and a means of improving options. Arguing
about wording is valid to some decision-making but in a complex decision-making task like this, it
is important to focus on the overall objectives – reducing long term, short term, and worker health
and safety risks.
R – The evaluation criteria were solely those of the IPRP. They were presented today to show
that they took their job seriously and show that the IPRP had a direction.
S – The primary objective should be to minimize perpetual care requirements, therefore
the list of objectives presented is not complete. It is important to note that supporting
document 18, based on these objectives, is driving the options that are now on the table.
R – The terminology “minimizing perpetual care” is different, but the idea was taken into
consideration when the Technical Advisor evaluated what it calls “long-term risk”, and the IPRP
assessed the robustness of alternatives.
Q – Baker Creek flows close to one of the mine chambers. Will the freezing option work on
this chamber?
R – One chamber is under Baker Creek. For the freezing option to work, you would have to
ensure a surface solution, perhaps by using culverts. This issue will be part of the design stage,
in which each chamber or stope will have to be addressed as an individual site to be planned
separately, according to its unique characteristics, such as its geometry and size.
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R – The Technical Advisor has considered that there will have to be some modification to some of
the chambers and these added costs have also been factored into cost implementation
estimates.
Q – Did the IPRP look at potential flooding during construction, such as occurred at
MacArthur River [where serious mine flooding has taken place]?
R – There have been at least two incidents of Baker Creek overflow going into Giant Mine.
Therefore, the IPRP recommended a hydrogeological review and improvements to dams in order
to avoid problems in the future.
R – It should be noted that the geological environment at MacArthur River is very different from
that at Giant Mine. The flooding at MacArthur River was not caused by a failure in the freezing
methods being used. Giant Mine is a much less permeable type of rock. Therefore, the predicted
flows of water are lower and would be confined to manmade routes in the rock such as drill holes
and mine workings.
Q – Is the freezing equipment underground?
R – This is not yet completely clear. The conceptual design has assumed freezing plants at the
surface with pipes drilled from below.
Q – Have the costs associated with the IPRP’s recommendations been factored into the
Technical Advisor’s report?
R – Not all of the costs have been incorporated. The cost of a demonstration project has not yet
been included, although it would be a cost common to all the alternatives. The timing and
duration of a demonstration project would have to be decided before a cost could be assigned.
However, the IPRP’s recommendations would not likely result in a change in the alternatives
recommended by the Technical Advisor and therefore the costs should not vary dramatically.
Q – It was mentioned that it may be possible to circulate cold air to support the freezing
process. How can you do this without opening another channel for the infiltration of
water?
R – The design indicates a temperature driven system that would be sealed off from its
surroundings. It would only open up when the temperature is below a certain level.
Q – Would there be dedicated vents for each chamber?
R – Yes, these vents are located at the top of the chambers.
Q – Was the cost of the cold air circulation system included in SRK’s costing analysis?
R –There are a number of ways to keep the ground frozen. One of them is to use thermosyphons.
If additional cold air vents were used to encourage freezing and maintain the frozen block, it
would result in a lower cost for this option than the use of thermosyphons alone. SRK’s cost
analysis is for the use of thermosyphons alone.
Q – What are the infrastructure, maintenance and other costs involved in using the
thermosyphons?
R – The longest time thermosyphons have been used to date is for approximately 25 years, on
the Alaska Pipeline. There are a number of reports written on thermosyphons, and they have
found that some maintenance is required over the years. However, when infrared photography is
used to monitor the freezing, this maintenance is not onerous. The reports on the thermosyphons
from the Alaska Pipeline will be made available to anyone who is interested.
Q – What is the reversibility of the frozen block option if new, better technology for dealing
with the problem is developed in the future?
R – It is possible to mine the frozen material, bringing it to the surface to use this new technology.
With regards to thawing, tests need to be conducted to see if melting will have any effect on the
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nature of the arsenic trioxide dust. At the moment, the dust is thought to freeze in an unrestricted
way, which would mean that the material would just settle again if it were thawed. This would not
necessarily create a lot of problems, as the material would still be contained.
R – Several of the examples presented by the IPRP involved reversing the freezing process after
the construction work was completed. It is a matter of design to ensure that freezing and melting
takes place in a proper manner.
R – Freezing has also been used in potash mining in Saskatchewan. The area was later thawed
and the IPRP is not aware of any detrimental effects.
Q – Are there specifics available on the coordination of surface and below ground
remediation?
R – This recommendation was meant to address the coordination of the reclamation of the
surface areas (e.g. the tailings, Baker Creek, etc.) with the in-situ management alternative.
R – The Technical Advisor is not required to address surface remediation, only underground
arsenic trioxide management.
R – The water license makes clear that the underground arsenic trioxide management should be
part of the overall abandonment and restoration plan.

4.3.3 Summary of the Presentation on the Recommended Ex-Situ
Alternative
Larry Connell, IPRP, gave a presentation on the ex-situ alternative recommended by the
Technical Advisor. Mr. Connell’s presentation began by explaining that the ex-situ alternative
refers to an alternative in which the arsenic trioxide would be removed from its current
underground location, brought to the surface, stabilized by one of several potential process
methods and then stored permanently on the surface in a secure landfill. Two ex-situ alternatives
– cement encapsulation and bitumen encapsulation – were mentioned in the presentation. The
IPRP agrees that the cement encapsulation is currently the more feasible of the two options and
focused on this alternative in its presentation. Mr. Connell explained that cement encapsulation
meant that the arsenic trioxide dust would be mixed with cement, sand, aggregate and water to
form a weak concentrate, which would then be stored in a surface landfill and covered with a low
permeability cover. Mr. Connell went on to identify what is involved in this alternative, specifically:
extraction of the dust from underground, cement encapsulation, placement in a lined and covered
surface landfill, long term care of landfill and leachates, and pumping and treatment to remediate
dust left behind. Schematic examples of the secure landfill and long-term risks associated with
encapsulation were shown.
The presentation concluded with a slide on the pros and cons related to cement encapsulation:
•

•

Pros:
−

Majority of the dust is no longer underground

−

Material is stored on surface where condition of cement stabilized material is
more visible.

Cons:
−

Not all of the dust can be removed from the underground vaults.

−

Difficulty in selection and approval of suitable site.

−

Surface landfill; what are the long-term maintenance requirements.
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4.3.4 Summary of the Discussion
Q – Where would the materials for the layers [covering the landfill] come from?
R – That engineering research has not yet been done so detailed information is not available.
Further research needs to be done, although it is probable that some material will come from
around Giant Mine and the rest will have to be hauled in.
Q – Why are you suggesting Southern technology for a Northern climate, where snow is
more of a concern than rain?
R – The landfill lining and covering method is a proven technology for northern as well as
southern climates. In addition to snow, Yellowknife has wet periods in the spring and fall.
Q – Does the issue of the treatment of sludge have to be addressed no matter what option
is chosen?
R – Yes. The treatment of sludge is a component of all alternatives.
Q – The Technical Advisor suggests that approximately 2% of dust will not be collected.
What mining methods were considered in making this estimate?
R – This 2% is a cautious estimate after all mining methods, including restoping, are used. This
2% will be recollected through water treatment and pumping and was used to estimate the costs
associated with these activities. However, the 2% figure is an estimate and a sensitive number
due to the economics of the issue. It is extremely difficult to be precisely sure how much dust will
not be collected.
R – The 2% is an estimate, but it is as good a number as can be put on the table at this point.
Q – What is the stability of the cement encapsulation mix? Will it leach? Will there be
chemical reactions?
R – The design of the cement encapsulation option is extremely important. The Technical Advisor
studied leachability and found that cement does not stop water solubility of the arsenic, but it
does decrease the chance of water coming into contact with the arsenic trioxide. However, the
chance of water contact is not eliminated. For example, the cement could crack and water could
get in. Therefore, the landfill holding the cement mixture must be able to cope with any water that
may get into the cement and flow out containing arsenic trioxide.
Q – What is the lifespan of such a landfill?
R – The lifespan of such a landfill is unknown, as they have only been built in the last 20 years.
The material will fail at some stage and it would need care and maintenance. An engineering
system will have to be put in place to deal with leaching and water treatment. The lifespan of the
liners may be 50-100 years, but they will eventually need repairs and a system must be put in
place to address this for a long time.
Q – In the frozen block alternative, would any of the remaining 2% be outside the frozen
zone?
R – Yes, but there would be less outside the frozen zone because of the large area that would be
frozen. In the Technical Advisor’s calculation, however, it was assumed that the 2% would
remain. Therefore, as soon as the block is frozen, a water treatment system would be put in
place.
R – The IPRP considers that the 2% assumption is likely correct when the frozen block is
maintained at a temperature of 00C. However, if the IPRP’s recommendation to freeze the block
to –2’C is taken into account, the extent of the surrounding zone frozen to at least 00C expands,
and the amount of arsenic that would be outside the 00C zone decreases to below the 2%
estimate.
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Q – Is there too much uncertainty to apply different predictions of remaining arsenic
trioxide to each alternative? 2% is still a lot when dealing with such a large amount of
arsenic trioxide.
R – Too much uncertainty exists to give a different number estimate to different alternatives. Yet
removing 98% is substantial, especially when the remaining 2% can be retrieved and removed
through water treatment. The amount of arsenic trioxide leaching into the water would, in the
short term, be the same as it is now. Therefore, the assumption is for 20 years of intensive water
treatment to address the remaining 2% of the arsenic trioxide.
Q – Which alternative, ex-situ or in-situ, is more sustainable?
R – Both options are sustainable, otherwise they would not be on the table for further discussion.
In both cases the arsenic trioxide would be secured and in both cases new solutions could be
applied in the future, as they emerge.

4.3.5 Summary of the Presentation on Methods for Extracting the
Arsenic Trioxide Dust
C. O. (Chuck) Brawner, IPRP, gave a presentation on the proposed method for extracting the
arsenic trioxide dust from Giant Mine, should the recommended ex-situ option be the one carried
forward. Mr. Brawner began by stating the objectives for arsenic trioxide dust extraction, which
were to: recover a minimal of 98% of the dust, use safe proven mining technology, minimize
costs, optimize the product, reduce uncertainty of the outcome and achieve an acceptable overall
schedule. The presentation continued by identifying the assumptions and constraints that are
involved with arsenic trioxide dust extraction. Mr. Brawner outlined the numerous complex
conditions for mine design and arsenic trioxide dust extraction. A proposed extraction method
was then presented, along with the difficulties involved. Mr. Brawner then reinforced the following
concerns that he felt required consideration if the arsenic trioxide dust was to be extracted:
•

The proposed program [of arsenic trioxide dust extraction] is unique – there will be a
definite learning curve.

•

Exact measurements of the stopes are unknown.

•

Moisture profile of the dust is unknown – must be determined by geotechnical drilling.

•

Do not know how much arsenic dust will be left around the stopes to later leach into
groundwater.

•

The extraction process will be slow: 10-20 years.

•

All openings that intersect the stopes must be cleaned of dust. Vent curtains and
bulkheads may be required.

•

Winter mining is not recommended.

•

The cemented gravel roof may require rock bolts and shotcrete to provide stability.

•

The mass mining area must be well ventilated.

•

Where wet dust is mined and trucked, the roadway must be stabilized.

•

There will be exposure to arsenic dust during mass mining – employee health must be
protected. Protective clothing and filter masks are mandatory – mining efficiency will be
reduced.
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The presentation concluded with a slide on the risks involved in dust extraction. The major risks
identified by Mr. Brawner include:
•

Potential instability of walls of the stopes.

•

Some arsenic dust will not be removed.

•

There are many factors that cannot be quantified accurately so that errors in cost
estimates are potentially high.

•

The time of total dust extraction is estimated to be long: 10-20 years unless several
mining units are used.

•

During mass mining of the lower stope area, miners must be protected from the arsenic
dust. Even with protective clothing and filter masks, health issues are a concern.

4.3.6 Summary of the Discussion
Q – Should there be concern over the hydrostatic qualities of the arsenic trioxide dust?
R – The dust tends to be water repellent, but it is possible to add surfactants, similar to those
found in detergents, to solve the problem.
Q – Has any other recent testing been done [to determine the characteristics of the arsenic
trioxide dust]?
R – No. The Technical Advisor relied on information from others who have dealt with the arsenic
trioxide dust in the past. There is some indication that the dust may have picked up some
moisture over the years, reducing the potential for water repellence. In the case where the dust is
water repellent, it is possible to deal with this problem by adding surfactants. Additional
geotechnical work will be required to determine the state of the dust and the degree to which it
repels water.
Q – Is there a criteria to compare worker health and safety from previous mining at Giant
Mine?
R – No, as the historical information is unavailable. The Workers Compensation Board should
have this information.
Q – What are the Workers Compensation Board’s criteria for worker health and safety in
an arsenic trioxide area?
R – The only procedures currently in place are those related to exposure to chemicals put in
place at Con Mine, not to mining the arsenic trioxide. Procedures would need to be put in place to
deal with the health and safety of workers in a high arsenic trioxide environment.
R – There are limits to exposure and protective clothing will definitely be required.
Q – Has borehole mining ever been used to remove contaminated materials elsewhere? If
so, what have been the results?
R – Borehole mining has been applied to a wide range of materials, but the IPRP has found no
examples of its use on contaminated sites.
R - A preliminary test could be done to see if it works, but the IPRP believes that the materials
and processes used at other sites are compatible with the conditions at Giant Mine. However,
much more needs to be done to deal with this issue.
R – Approximately 15 years ago, the arsenic conditions in eight stopes were investigated. This
investigation used conventional mining practices as well as a modified airlift method to sample
the arsenic. Very strict health and safety protocols were used, including protective gear. The
investigation could be revisited as a source of information since it was successful and strictly
supervised. This investigation brought up some dry samples, but also some completely saturated
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samples. Therefore, there is some knowledge of the character of the arsenic trioxide dust,
although more work would be required in the design phase to flesh out this knowledge.
Q –Other toxins are also in the stopes. Where the cumulative effects considered?
R – No, the cumulative effects were not considered. While it is important to worry about these
other toxins, right now, the major concern is the arsenic trioxide. There may be some information
available on the cumulative toxicology in humans, but arsenic trioxide is bad enough on its own.
The protective work suits that would be required are heavy, self-contained, and require a
breathing apparatus. The maximum work time for an individual wearing such a suit would be
approximately two hours. Therefore two shifts would have to be operating at all times, and
additional personnel would be required to help workers put on and take off their protective
equipment. This is a big process and there is a lot that needs to be considered.

4.4 Community Perspectives
4.4.1 Summary of the Presentation from Local MLAs
Bill Braden, MLA Great Slave, gave a presentation (including a formal signed written position) on
the MLA position on behalf of Sandy Lee, MLA Range Lake; Brendan Bell, MLA Yellowknife
South; and Charles Dent, MLA Frame Lake. The presentation touched on the history of the Giant
Mine and the arsenic trioxide issue, the review and consultation process undertaken by DIAND to
date on this issue, the MLA’s position on management alternatives for the arsenic trioxide dust,
and the need for on-going care and commitment to the issue.
With respect to the review and consultation process to date, Mr. Braden’s presentation indicated
that “the panel has done a very satisfactory job in process”, that “the efforts of the Community
Alliance, while they got off to a rocky start, are back on track”, and that the MLAs recognize that
“concerned citizens, and other credible experts, will have ample opportunity to further challenge
findings and decisions as the process continues”. With respect to the management alternatives,
the presentation indicated that the MLAs “reject any surface treatment/management option for the
arsenic” and “are, with the information presented to date, relatively confident in the underground
freezing option”.
The MLAs concluded, “our city, and the federal government, must acknowledge that we have a
perpetual management issue” and requested that DIAND “impress on Canada that we are
continuing to rely on its commitments to see this problem through to an effective resolution”.

4.4.2 Summary of the Discussion
Q – Your presentation referred to a “Panel” which made presentations to the MLAs. Who
did the use of “Your Panel” refer to? The IPRP?
R – When speaking of “The Panel,” I was referring to officials with the Giant Mine Remediation
Project who met with the MLAs, not the IPRP. Sending a clear, strong message to Ottawa is a
valid point to consider, especially in dealing with the federal government, as issues tend to have a
short life. We have seen issues come up and then disappear again. We wanted to take the
initiative in this public hearing to send the message that this is a critical issue to the community
and the message that this is not an optional project needs to be sent to Ottawa.
Q – Did you read the IPRP report? Given the IPRP’s view concerning pilot projects, would
the MLAs want a pilot project to be carried out?
R – If it is a prudent and reasonable step, then yes. The question is to what extent do MLAs want
to be involved. We still favor the “do not disturb”, in-situ option. If a pilot project shows that this is
not the best option, then we are willing to have some flexibility to rethink this alternative.

Terriplan Consultants

Page 15

Giant Mine Underground Arsenic Trioxide Management Alternatives
Moving Forward: Selecting A Management Alternative
Workshop Summary Report

July 2003

R – The IPRP recommendation for verification testing was not intended to be a condition for
accepting a management option. Rather, the testing was considered to be a prudent aspect of
developing and implementing the design of the chosen option.

4.4.3 Summary of the Presentation from the GNWT
Emery Paquin, Director of Environmental Protection - RWED, presented a submission from the
GNWT. Mr. Paquin’s presentation focused on the importance of minimizing the risk of arsenic
release in the long term, stating that the long-term eco-system and human health risks are
considered by the GNWT to be the highest ranking decision-making criteria. Taking that as the
key consideration, and otherwise relying only on the analysis carried out by the Technical
Advisor, leads the GNWT to conclude that alternative C – Deep Disposal could be rated higher
than or equal to Alternative B3 – Frozen Block. Therefore, the GNWT recommends that DIAND
conduct another year of studies to obtain further information on the deep disposal alternative and
the need to have more community input on the outcomes of a comparison of the frozen block and
deep disposal alternatives prior to making a final recommendation to DIAND senior management.
The presentation concluded with the following summary:
•

The final management alternative must effectively isolate the arsenic from people and the
environment, be feasible to implement, minimize short or long term environmental and
worker risks, and not require maintenance in perpetuity.

•

“Cement encapsulation” or other “ex-situ” alternatives should not be brought forward as a
preferred management method.

•

Based upon the available information, the “deep disposal” and “frozen block” alternatives
represent the two best identified alternatives.

•

Further study into the “deep disposal” alternative and specifically groundwater movement
and interactions and worker safety, need to be undertaken over the next 12 months
before a recommendation is submitted to INAC senior management.

4.4.4 Summary of the Discussion
Q – The GNWT does not support the cement encapsulation ex-situ alternative, but what
about other ex-situ options like scorodite and deep disposal? Would the GNWT reconsider
their position?
R – The GNWT looked specifically at SRK’s options. If deep disposal would isolate the arsenic
effectively, then scorodite transformation would likely not be required.
Q – Who is responsible for the surface clean-up at Giant Mine?
R – This issue has not yet been decided. Negotiations are taking place, but they are in their early
phases.

4.5 Reporting Back On Technical Issues
4.5.1 Summary of the Presentation
Daryl Hockley, leader of the Technical Advisor team, reported back to participants on the
additional research and analysis undertaken in response to questions raised during the January
2003 workshop and subsequent meetings in Ndilo, Dettah and Yellowknife. Mr. Hockley’s
responses were grouped into the following three categories:
1. Questions about alternatives B3 (Frozen Block) and G1 (Cement Encapsulation)
2. Questions about Risk
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3. Suggestions for new or revised alternatives
Questions About Alternatives B3 (Frozen Block) & G1 (Cement Encapsulation)
In this section, Mr. Hockley answered three questions that were asked during the January
workshop and subsequent meetings in Ndilo, Dettah and Yellowknife. The first question was in
regard to the monitoring of animals and fish. Mr. Hockley made it clear that monitoring is part of
all alternatives and the design of monitoring is considered to be part of the development of the
Project Description. The second question asked about the possibility of earthquakes and cave-ins
of the chambers. Mr. Hockley gave a detailed answer using various diagrams and concluded that
for in-situ alternatives you would need to backfill pits and stopes to prevent collapse and for exsitu alternatives a very cautious approach to the extraction of arsenic trioxide dust would be
required. The third question was whether the ground freezing alternatives would still work after
global warming. Mr. Hockley used a visual display to conclude that ground freezing would still
work in the event of global warming although it might slightly increase the cost of freezing, as the
use of thermosyphons would be increased. Climate changes would need to be considered in the
design of the project.
Questions About Risk
In this section, Mr. Hockley answered three questions that were asked during the January
workshop. The first question whether the risks of government neglect were taken into
consideration in assessing “long-term risks”. After comparing the definitions of “high”, “moderate”,
“low”, and “very low” risks, Mr. Hockley concluded that a low long-term risk of arsenic trioxide
release meant that maintenance must be completely absent for decades or centuries before the
rate of arsenic release would reach Health Canada’s provisional daily tolerable intake. The
second question was in regard to worker health and safety risks. After a detailed report on the
risks involved, Mr. Hockley concluded that worker health and safety risks are moderate (moderate
meaning significant physical safety risks and significant health risks from exposure to arsenic
trioxide and other toxins) for all alternatives that require the removal of the arsenic trioxide. The
last question in this section concerned overall risks and whether the long-term risks of arsenic
trioxide release should be considered more important than worker health and safety risks. In
response, Mr. Hockley concluded that the risks to worker health and safety would be immediate
and significant, whereas risks to public health would only become significant in the hypothetical
case of decades or centuries of complete neglect of the property and complete absence of
environmental or public health monitoring. Therefore the Technical Advisor team stands by its
earlier approach of giving worker health and safety risk equal emphasis as long-term risks. Mr.
Hockley also stated that the IPRP agreed with the importance of worker health and safety risks,
as acknowledged in the IPRP’s report.
Suggestions For New or Revised Alternatives
The first question in this group was why the deep disposal alternative had been rejected. The
answer reviewed the reasons for its original ranking and case histories of deep disposal
elsewhere, and identified that the common problem in these cases is the requirement for
intensive groundwater characterization and that the investigation requires many years or decades
to complete. The conclusion reached about the deep disposal alternative was that it could not
compete with ground freezing as an in-situ alternative. It could compete with cement
encapsulation as an ex-situ alternative, but the permitting process would require many more
years of study. The second question asked about using mix and match alternatives to reduce
long-term risk. Mr. Hockley reviewed SRK’s findings and concluded that:
•

While alternatives that mix and match portions of Alternative G1 with other alternatives do
lower long-term risks, the long-term risks associated with Alternative G1 are already low.

•

Mix and match combinations that increase the handling of the dust may cause worker
health and safety risks to increase.

•

Mix and match methods would significantly increase costs.
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Another question was whether or not some of the dust could be re-processed to recover gold.
After comparing the reprocessing costs and the value of the potentially recoverable gold, the
Technical Advisor concluded that the partial re-processing of the highest value stopes would not
pay for itself, but could reduce the overall cost of the remediation project.
The final question answered was whether it was possible to start with seepage control, then try
out other alternatives before eventually implementing the best option. The Technical Advisor
identified a number of positive and negative points associated with this option before concluding
that it would be preferable to have agreement and support on one preferred method, but that
implementation of the preferred method could involve several steps. For these reasons, the
frozen block and cement encapsulation remain the Technical Advisor’s preferred alternatives.
Both could be implemented in a series of steps that would allow pilot testing.
During the next part of his presentation, Mr. Hockley reviewed the two preferred alternatives –
frozen block and cement encapsulation – and gave detailed explanations of the steps involved in
each alternative, applications elsewhere, site specific investigation, conclusions regarding risk,
and conclusions regarding cost.

4.5.2 Summary of the Discussion
Q – What are the IPRP’s thoughts on the discussion of long term risks provided by
Technical Advisor today?
R – This is the first time the IPRP has seen this information. They will discuss it overnight and
give a preliminary response tomorrow [see Section 4.7 of this report]. They will then follow up with
a formal, written analysis.
Q – Where does the Workers Compensation Board sit with regard to short term and long
term worker health and safety risks? Do they share the Technical Advisor’s outlook?
R – The accident statistics presented by the Technical Advisor are an average. The actual rate
could be lower, depending on the training provided and methods put in place. There would be a
cost associated with such training, etc., but the cost need not be that high. The statistics
presented make the risk of accident seem greater than it could be if strict procedures and
processes were put in place.
R – It is possible to put in place procedures to minimize risk. Using cautious procedures, contact
with arsenic trioxide can be minimized. It is possible to sufficiently reduce worker health and
safety risks.
R – Participants should remember that the arsenic trioxide is a carcinogenic substance in a highly
available form. Any contact at all with the arsenic trioxide represents a risk, even if strict
procedures are in place.
S – Kevin O’Reilly received the Technical Memo associated with the Technical Advisor’s
presentation on the Friday prior to the workshop. Today’s presentation includes further
new information. It would be preferable to receive this information well in advance so that
it can be understood.
R – Part of the purpose of this workshop was for the Technical Advisor to report back in public on
the further work that has been done in response to questions raised at the January 2003
workshop. The Technical Memo was an internal memo from the Technical Advisor to DIAND and
was provided to some workshop attendees on a courtesy basis.
Q – The dollar figures on page 5 of the Technical Memo do not match the numbers shown
in today’s presentation. Why are the numbers lower in the presentation?
R – There is a difference of $30 million out of $550 million because the numbers were rounded
for the presentation.
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Q – In the second paragraph on page 2 of the Technical Memo, there is mention of a need
to establish a separate chamber pumping system for deep disposal. Why is pumping
needed? Is there interchange with ground water?
R – In the deep disposal alternative, the arsenic trioxide is mixed with water to form a slurry,
which will flow by gravity down to the deep disposal chambers. Pumping refers to the areas
where arsenic trioxide is not removed and the contaminated water needs to be pumped out. It is
necessary in all of the alternatives.
Q – In regard to autoclaves, it was mentioned that you would have to pay to use the
autoclave at Con Mine. However, if Con Mine does close in the next few years, will DIAND
not own it? Can you therefore offset the cost of building an autoclave?
R – The total cost of the alternative includes building an autoclave or purchasing the use of an
autoclave. There are several ways that the autoclave at Con could be used, but it is not the whole
solution.
Q – Can arsenic trioxide be absorbed through the skin? Has there been any follow up
testing to the work done by Health Canada? What other toxicology data is relevant?
R – Yes, arsenic trioxide can be absorbed through the skin. However, toxicology information
emphasizes workers’ exposure through air pathways.
R – Discussions are currently taking place with regard to follow up bio-monitoring. The IPRP
would like to see these studies carried out to see if new information becomes available as a
result.
R – New data has become available from Bangladesh with respect to arsenic trioxide in drinking
water. As a result, the USEPA threshold for arsenic in drinking water has been lowered.
S – Much of the information available is related to chronic exposure to arsenic trioxide.
The participant’s interest is in acute exposure.
Q – Will the IPRP provide something in writing on the presentations by the GNWT and the
Technical Advisor?
R – They will give a brief oral report back tomorrow, with a written document to follow.
R – DIAND is committed to having the IPRP provide on-going review of new materials, including
those presented today and the Project Description.

4.6 Community Alliance Perspectives
4.6.1 Summary of the Presentation
Steve Petersen, GMCA, reported back on the public forum that was held on the evening of May
26th 2003. Mr. Petersen’s presentation touched on the role and mandate of the group and the
initial results of the questionnaire that had been distributed to the community in April 2003. The
presentation concluded with key points and questions raised during the forum, including:
•

The need for an integrated vision from DIAND for 10, 20, 30 years in the future.

•

The need to engage younger people in the process, as they will be responsible for
carrying the project through to completion.

•

The extent of consultation with local First Nations communities, including the Métis.

•

The resources available to the GMCA.

Walt Humphries, GMCA, provided additional comments about the excellent work done to date by
the IPRP. He indicated that experienced miners and prospectors seem to support the in-situ
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alternative and that, in his opinion, cement encapsulation was not a viable option. Mr. Humphries
also emphasized that site monitoring and ongoing cleanup activities must continue to meet the
requirements of ENGOs while a solution for the underground arsenic trioxide problem is being
developed. He concluded that, as the process of developing an alternative continues, an overall
vision for the future of the Giant Mine is needed that brings together the underground and surface
clean-up, the salvaging of buildings and equipment, and potential uses for the site. DIAND must
continue to keep the public informed by publicizing initiatives related to the clean-up of the Giant
Mine site.
Lynda Comerford, GMCA, also commented on the role of the GMCA. In particular, she described
the GMCA as a communications bridge between the Giant Mine Remediation Team and the
public, to ensure that questions and issues are raised and that a comfort level exists with the
situation and the potential remediation activities. Ms. Comerford would like to see a long term
plan for addressing the Giant Mine site, but stated that the role of the GMCA is not to advocate
for a particular outcome, but rather to ensure that the chosen solution is clearly understood by the
public.

4.6.2 Summary of the Discussion
S – During the public forum the previous evening, Dr. Chris Paci committed to ask the
National Chief of the Dene Nation about the Nation’s position on title to the Giant Mine
site. This has been done. The title issues are not clear. However, the property rights are
clear, as is DIAND’s responsibility and obligation to clean up the site. The Dene Nation
would like to see a good job done in cleaning up the site and will take part in the process
in support of this outcome.
Q – What does the Community Alliance see as the next steps for moving forward?
R – The Community Alliance is not a proactive group, but a monitoring group. They want to
ensure that a commitment to the clean up of the arsenic trioxide at Giant Mine is made, and that
action takes place now. The Community Alliance also feels that DIAND needs to publicly state
this commitment.
R – The Community Alliance acts as a bridge between DIAND and the public. Their role is to get
answers to the questions of members of the public. The Community Alliance will move forward
with whatever alternative is recommended as long as they are kept informed as to why this
solution was chosen.
R – All of the available information regarding the alternatives is extremely technical. It is important
to keep it simple, and use as many mediums as possible to get the issue out to the public. In the
last six months, people have shown increased interest and understanding of the issues because
the communication lines have been opened up. By keeping the communication lines open, public
trust will increase.
Q – What does DIAND see as the next steps for moving forward?
R – DIAND agrees with the Community Alliance that dealing with technical information is a
challenge and that increased communication between DIAND and the Community Alliance is
necessary. The Giant Mine Team is also moving up a steep learning curve. The Community
Alliance is working well and has been very productive – for example, the questionnaire was a
successful initiative. DIAND would like to see the collaboration between the Giant Mine Team and
the Community Alliance as a model for the management of other contaminated sites.
R – DIAND also believes that it is important to have a vision. They want to work with the
Community Alliance and the public to create such a vision. The vision should encompass the
remediation of the entire site.
R – The IPRP agrees that enough study and research has been done to make a decision about
which alternative to move forward with.
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4.7 IPRP Report Back on Day One Issues and Concerns
4.7.1 Summary of the Presentations
Fred Matich, Chair of the IPRP, introduced the IPRP report back by indicating that the panel had
reflected overnight on the presentations made during Day One of the workshop and, specifically,
on the deep disposal option. The Panel was willing to make some preliminary statements in
response to issues raised during Day One (in particular those voiced by the GNWT), and
committed itself to providing a written response at a later date.
The IPRP chose to focus its comments on two alternatives, the frozen block and deep disposal,
as it heard during Day One that there was little support for the cement encapsulation option. The
Panel’s preliminary response focused primarily on risk issues, although other issues were also
considered.
Steve Hrudey, IPRP, introduced the subject of risk by providing an overall perspective on risk
management, which identified five key elements of risk:
1. The nature of the hazard (in this case, the toxicity of the arsenic trioxide dust)
2. The probability that an incident will occur
3. The harmful consequences of an incident occurring
4. The timeframe associated with the probability of occurrence
5. What matters most to those who would be affected
All five dimensions must be considered if a clear understanding of the overall risk is to be
achieved. It should also be made clear that the level of risk for any option will be different for
different potential incidents. For example, the risk associated with a significant release of arsenic
trioxide (as defined in the human and ecological health risk assessment carried out by the
Technical Advisor) is not the same as the risk associated with a full-scale disaster. From a risk
analysis perspective, the IPRP does not believe the deep disposal alternative has been subject to
the same level as the frozen block alternative.
The remainder of the IPRP’s presentation focused on three issues:
•

The worker health and safety issues associated with the deep disposal option (presented
by Chuck Brawner).

•

The risk of long-term release associated with the deep disposal option (presented by Ken
Raven).

•

The risk of long-term release associated with the frozen block option (presented by Dr.
Jean-Marie Konrad).

Worker Health and Safety Issues – Deep Disposal Option
Chuck Brawner, IPRP, indicated that the worker health and safety risks associated with the deep
disposal option had been underestimated by the Technical Advisor. The IPRP felt that the option
should have received a “moderate-high” rating on this risk factor, rather than a “moderate” rating.
Mr. Brawner explained that excavating the deep caverns in which to store the dust and moving
the dust into those caverns would increase the number of miners involved in the operation and,
therefore, the risk to worker health and safety.
Risk of Long-Term Release – Deep Disposal Option
Ken Raven, IPRP, discussed the risk of a long-term release of arsenic trioxide associated with
the deep disposal option. The IPRP felt that the “very low” long-term risk assigned to the option
by the Technical Advisor is too optimistic, as it is not based on a hydrogeological study of the
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Giant Mine itself. Mr. Raven indicated that some releases from the deep disposal option should
be expected because of:
•

Bedrock permeability.

•

Pathways that connect the chambers to the surface (for example, unknown exploration
holes and natural fractures in the rock, which could be increased by the blasting
necessary to create the underground disposal chambers).

•

Great Slave Lake being a regional discharge location, which means that water will flow
upwards into the lake from some depth.

The IPRP feels that, if the deep disposal option were pursued, it would require a thorough
groundwater study of the Giant Mine. This would be a major undertaking, requiring three to five
years to complete.
Mr. Raven also indicated that, in other deep disposal programs, a multiple-barrier approach is
being used. The multiple barrier approach recognizes the difficulty of achieving a complete
understanding of the flow of water at the deep disposal level, and therefore involves using
“engineered barriers” (containers, liners, etc.) to contain the substance, as well as the natural
barrier of the rock itself. The deep disposal alternative for the arsenic trioxide dust at Giant Mine
does not currently include an engineered barrier, which would affect the results of the risk and
cost analysis for this option.
Risk of Long-Term Release – Frozen Block Option
Dr. Jean-Marie Konrad compared the frozen shell and frozen block options in terms of long-term
release risks. He indicated that, with the frozen shell option, it would be difficult to completely seal
around all of the arsenic trioxide dust as there was no way to tell whether the seal was complete.
Furthermore, the presence of water in the dust might make it more difficult to obtain a complete
seal. If the seal around the arsenic trioxide were not complete, the risk of release would increase.
Dr. Konrad then indicated that the frozen block option was considered more robust than the
frozen shell option because:
•

Freezing from underneath, as well as from the sides, eliminates the possibility of
“windows” in the frozen block.

•

The frozen block option takes advantage of the wet dust to create even more ice.

•

Supplementing the active freezing method with cold air pipes from the surface gives
added protection from thawing.

•

The option is flexible and can be monitored. If there is a concern about thawing, the
freezing mechanism can be reactivated to refreeze the blocks.

•

Very little energy is required to maintain the frozen blocks once they are frozen solid. This
reduces the long-term cost of the option and the extent of the long-term maintenance
required.

Dr. Konrad also spoke to the idea of a pilot project. He indicated that the IPRP considers a pilot
project to be a prudent engineering practice that would be used to calibrate machinery, develop
temperature change models, etc., as well as to investigate alternatives such as staged freezing
(from the bottom up). However, the IPRP feels that the pilot project should be undertaken as part
of the implementation phase, not as a prerequisite to choosing an option.

4.7.2 Summary of the Discussion
The question and answer session following the IPRP’s report back on Day One issues and
concerns flowed directly into an open forum session, where all participants, as well as members
of the IPRP, the Technical Advisor, and the Giant Mine Remediation Project Team, had the
opportunity to ask and/or respond to questions of clarification and information.
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S – The deep disposal option would make it difficult to retrieve the arsenic trioxide if, 50
years from now, new technology existed to manage the problem in a different way.
Remining the frozen blocks is an easier option. Ease of access and removal is also a
consideration if a catastrophic event were to occur, such as an earthquake or flooding.
S – The GNWT is pleased to hear that the IPRP considers that deep disposal did not
receive the same scrutiny as the frozen block alternative. The GNWT still requires
additional information in order to accept the frozen block as the only in-situ alternative.
The GNWT is also pleased to hear the consideration of sequencing, which could be
explored during the additional 12-month study period being suggested by the GNWT.
S – The GNWT requests that DIAND provide a written response to its presentation on Day
One of the workshop [see Section 4.4.3].
S – The GNWT does not want the debate over the deep disposal alternative to become a
prolonged research project, as the technical advisor has suggested would occur. The
GNWT’s intent is to ensure that a thorough comparative analysis of the two preferred
alternatives be completed and provided for further public input so that the best possible
informed decision can be made on a long-term management alternative.
S – There are many examples of mines with lower accident rates than those used in the
assumptions underlying the assessment of worker health and safety risks. Appropriate
procedures could be put in place to minimize or eliminate accidents if the arsenic trioxide
were to be removed from its current location.
R – In response to this comment Dr. Laurie Chan of the IPRP noted that, in addition to the worker
health and safety risk from mining activities, it was necessary to take into consideration the health
risks arising from the arsenic trioxide dust. It is hard to imagine a more dangerous substance than
the arsenic trioxide dust because of its toxicity and the size of the particles involved, which would
be easy to inhale.
Q – Where are the horizontal freezing pipes located in regards to the bulkheads and drifts?
R – This is a design question. It would not be necessary to drill through bulkheads or chambers,
and the safest location for each freezing pipe will be used. The freezing pipes can fan out from
any point.
Q – How can you thaw the frozen block?
R – The frozen block can be thawed using the same design but with warm water and warm
temperatures instead of cold water and cold temperatures. Other options are also possible. For
example a heat source can be used, as was done in Japan, or the frozen block could be mined.
Q – Would thawing involve adding warm water to the frozen arsenic trioxide?
R – No. The pipes used for freezing would be filled with warm water, which would radiate heat,
thawing the block. Warm water would not be poured onto the frozen blocks from the top.
Q – Water expands when it freezes. Could the freezing cause fractures or otherwise affect
the stability of the chambers?
R – The design would have to ensure that the arsenic trioxide dust froze in a way that did not
create high pressure that could cause the chambers to erupt. This can be ensured if the project is
designed and built properly. For example, the block must be frozen all the way through. It is
important to remember that we are dealing with rock and that it will not collapse easily, but the
question does need to be considered in the design process.
Q – Do the thermosyphons and other parts of the freezing system increase the likelihood
of a fracture?
R – No. However, even if a fracture occurs, the water will fill up the cracks and be frozen, sealing
in the arsenic trioxide. The freezing process is very uniform. It does not miss sections.
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S – The mitigation of worker health and safety risks is very important. Other mines using
similar techniques should be studied. Whatever option is chosen, the most modern
technology and techniques should be used.
S – The amount of time required to mine out the arsenic trioxide [in the ex-situ alternative]
should be reduced. For example, four borehole drills should be used rather than one to
reduce the time required. However, this will result in an increase in cost.
R – Some options are safer than others and some hazards, such as old stopes, can be avoided.
However, there are still objective hazards such as the toxicity of the arsenic trioxide. The question
is whether the risks of extraction are higher than the risks of leaving the arsenic in place. The
extraction risks will always be higher in comparison.
R – The schedules used to determine the length of time required for the ex-situ method were not
dependent on the drilling rate but on the rate that the arsenic trioxide could be processed once
extracted. Therefore, increasing the number of drills would not reduce the overall time required.
Q – Has the 2003 Budget been set?
R – DIAND is waiting for clarification from Head Office.
Q – Why is there such a rush to go to Ottawa now to get funding for an event that will not
take place until 2007? Where is Giant Mine on the regional priority list for the clean up of
contaminated sites in comparison to other sites, such as Colomac?
R – DIAND wants to go to Ottawa in the fall in order to get approval to proceed with developing a
detailed Project Description, which will take approximately one year. Approval will also indicate
the beginning of a commitment to implementation and funding. The Giant Mine figures
prominently as a contaminated site in the North. In terms of risk, a catastrophe at Giant Mine
would be worse then at Colomac, and no one would argue that. Furthermore, the remediation of
Colomac is more advanced and will require funding in the years prior to the years Giant Mine will
require funding. Given this, DIAND sees no conflict in funding between the two projects.
Q – Is the accelerated clean-up funding limited just to the clean-up of contaminated sites?
R – Yes. It is expected that most of the funding for developing the Project Description will come
from the accelerated clean-up fund this year. However, the fund is focused on clean-up activities,
not on carrying out endless studies.
Q – Is converting the arsenic trioxide to scorodite, mixing the scorodite with cement, and
using the mixture to backfill into the current workings of the mine an option?
R – This mix and match alternative was considered and then discarded because it increases
short term and worker health and safety risks. It does very little in terms of minimizing long-term
risks. This alternative also significantly increases costs. As a result of these factors, it was
concluded that there was no additional benefit in using a mix and match option. Other mix and
match alternatives were also considered, and of all alternatives considered, the ones found to be
the most logical are the frozen block and cement encapsulation options that remain on the table
today.
R – Some studies show that scorodite requires a low pH environment to be stable. Mixing the
scorodite with cement could raised the pH and therefore reduce the scorodite’s stability.
Chemically reducing conditions can also be a problem. For example in Red Lake, Ontario,
scorodite was released into a lake. It was discovered that the arsenic levels in the lake were
increasing because the naturally low-oxygen conditions at the bottom of the lake were causing
the scorodite to be unstable and release arsenic. It is possible that the conditions within the Giant
Mine would also be low in oxygen, increasing the risk that the scorodite might become unstable
and release the arsenic.
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Q – What about the conversion of arsenic trioxide to scorodite?
R – Scorodite is a relatively stable form of ferric arsenate that is formed when the arsenic trioxide
is heated to a high temperature in an autoclave. However, it is possible that not all of the arsenic
trioxide will be transformed into scorodite – some of it could be transformed into less stable forms,
which would be more soluble.
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5.0 KEY WORKSHOP FINDINGS
The general themes resulting from the open forum echoed what was heard throughout the twoday workshop. The major themes were as follows.
Preferences Among the Alternatives
• There seems to be general support for in-situ management and apparently no support for
ex-situ management.
•

The freezing option is the most widely preferred in-situ management alternative although
the GNWT requested further consideration of deep disposal in order to make a
comparison with freezing.

•

Some attendees were not prepared to express a preference.

Ways to Move Forward
• A decision about the arsenic trioxide needs to be made in order to allow remediation
planning for the rest of the site to move forward and to take advantage of the current
momentum.
•

Worker health and safety, technological feasibility and environmental and human health
are seen as the most important factors in choosing an alternative. Some stakeholders do
not regard cost as a key consideration.

•

The IPRP supports the Technical Advisor’s position that there is enough information to
select a preferred alternative.

•

It may not be possible to reach complete consensus on the option to pursue but
community input will continue to inform the decision-making process.
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The following table contains the names and affiliations (where available) of the workshop
participants.
Name
Adrian Paradis
Andre Corriveau
Bill Coedy
Bill Mitchell
Bob Leech
Brendan Bell
Bruce Halbert
Chris O’Brien
Chris Paci
Chuck Brawner
Craig Nowakowski
Daryl Hockley
Dave Tyson
Don Riendeau
Dr. Laurie Chan
Dr. Steve Hrudey
Ed Collins
Emery Paquin
Ingrid Nielsen
James Rabesca
Jean-Marie Konrad
Jennie Rausch
Julie Plourde
Ken Raven
Kevin O’Reilly
Kris Johnson
Larry Connell
Lionel Marcinkowski
Lynda Comerford
M. A. J. Fred Matlich
Mark Davy
Mark Liskowich
Michel Noel
Peter Bengts
Peter Stenne
Rita Fabien-Berc
Ron Connell
Sarah Baines
Stephen Schultz
Steve Petersen
Sylvester Wong
Walt Humphries
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Affiliation
Mackenzie Valley Land & Water Board
Health and Social Services, GNWT
Contaminated Sites Office, DIAND NWT Region
Giant Mine Remediation Team, DIAND
Independent Peer Review Panel
Legislative Assembly
SENES Consultants
Private Citizen
Dene Nation
Independent Peer Review Panel
Stanton Territorial Health Board
SRK Consulting Inc.
Department of Fisheries & Oceans Canada
CJCD
Independent Peer Review Panel
Independent Peer Review Panel
Environment Canada
Resources, Wildlife and Economic Development, GNWT
Giant Mine Remediation Team, DIAND
Translator
Independent Peer Review Panel
University of Alberta Student
L’Aquilon
Independent Peer Review Panel
Private Citizen
North Slave Metis Alliance
Independent Peer Review Panel
Resources, Wildlife and economic Development, GNWT
Yellowknife Chamber of Commerce
Independent Peer Review Panel
Municipal and Community Affairs, GNWT
Giant Mine Remediation Team, DIAND
SRK Consulting
Workers’ Compensation Board
Canadian Dewatering Ltd.
Translator
Miramar Giant Mines Ltd.
Mackenzie Valley Land & Water Board
SRK Consulting
Canadian Auto Workers Union
Workers’ Compensation Board
NWT Mining Heritage Society
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Giant Mine Arsenic Trioxide
Moving Forward: Selecting A Management Alternative
May 26 & 27, 2003
Northern United Place, Yellowknife
WORKING AGENDA
Day 1 – May 26, 2003
8:00 – 9:00 a.m.

Workshop Registration

9:00 – 9:30 a.m.

1.0 Workshop Introduction
• Welcome
• Introduction of Participants
• Review of Reference Binder
• Review of Purpose & Objectives
• Review of Working Agenda

Facilitators

9:30 – 10:00 a.m.

2.0 Reporting Back on Public Dialogue and
Communications
The Giant Mine Remediation Project Team will
present a brief report back to participants on the
supplementary public information and dialogue
activities carried out since the January 2003
workshop, including what was heard from the public
during those meetings and activities.

Bill Mitchell &
Mark Liskowich
(DIAND)

Questions and Discussion
10:00 a.m.
p.m.

– 12:00

(including
break)

coffee

3.0 Review of the Recommended Alternatives
3.A. The In-Situ Alternative
A representative of the Independent Peer Review
Panel (IPRP) will briefly review the in-situ alternative
recommended by the Technical Advisor and
associated implementation issues.

Dr. Jean-Marie
Konrad & Fred
Matich (IPRP)

Questions and Discussion
12:00 – 1:15 p.m.

Lunch Break (not provided)

1:15 – 2:30p.m.

3.B. The Ex-Situ Alternative
A representative of the Independent Peer Review
Panel (IPRP) will briefly review the ex-situ alternative
recommended by the Technical Advisor and
associated implementation issues.

Larry Connell &
Chuck Brawner
(IPRP)

Questions and Discussion
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2:30 – 3:15 p.m.

4.0 Community Perspectives
Several groups and organizations will provide brief
presentations
regarding
the
recommended
management alternatives and issues associated with
their implementation.

3:15 – 3:30 p.m.

Coffee Break

3:30 – 4:45 p.m.

9.0 Reporting Back on Technical Issues
The Technical Advisor will present a brief report back
to participants on the additional research/analysis
undertaken in response to questions raised during
the January 2003 workshop and subsequent
community dialogue sessions.

July 2003
Bill
Braden,
(MLA)
Emery Paquin,
(GNWT)

Daryl Hockley
(Technical
Advisor, SRK
Consulting)

Questions and Discussion
4:45 p.m.

Wrap-Up Day 1

Evening Session – May 26, 2003
The Community Alliance will host an evening session on the management alternatives for the
arsenic trioxide dust at the Giant Mine at Northern United Place. All workshop participants are
cordially invited to attend. The Community Alliance will also make a presentation at the workshop
on Day 2.
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Giant Mine Arsenic Trioxide
Moving Forward: Selecting a Management Alternative
May 27, 2003
Northern United Place, Yellowknife
REVISED WORKING AGENDA

DAY 2 – MAY 27, 2003
9:00 – 9:15 a.m.

Introduction to Day 2
• Key observations from Day 1
• Review of revised Day 2 agenda

Facilitator

9:15 – 9:45 a.m.

Community Alliance Perspectives
The Community Alliance will report back on the
previous evening’s session and on the initial
results of the questionnaire distributed to
community members in April

Steve Pedersen
(Community
Alliance)

Questions and Discussion
9:45 – 10:30 a.m.

IPRP Preliminary Response To the GNWT
Position and Information Provided During the
Technical
Advisor’s
Presentation
With
Respect to the Deep Disposal Alternative

Dr. Steve Rudy,
Ken Raven, Dr.
Jean-Marie
Konrad (IPRP)

The IPRP will provide a brief oral report back to
questions raised during the previous evenings
session. A formal written response will follow.
Questions and Discussion
10:30 – 11:45 a.m.
(including
break)

coffee

11:45 a.m. – 12:00 p.m.

Terriplan Consultants

Open Forum: Further Discussion of Technical
Issues and Public Perspectives on the
Selection of an Option
An opportunity for all participants, as well as
members of the IPRP, the Technical Advisor, and
the Giant Mine Remediation Project Team, to ask
was well as respond to questions of clarification
and information.

Facilitators

Wrap-Up Day 2

Facilitators
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IPRP Evaluation Criteria
•

Must be technically viable.

•

Must be proven technology (used successfully elsewhere).

•

Evaluation data must be available and adequate.

•

Must be robust – potentially long-term solution.

•

Must be capable of acceptable implementation (including environmental acceptability).

•

Must be able to economically monitor performance.
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This appendix contains the presentations made at the May 2003 workshop. The majority of the
presentations were made in PowerPoint. However, some were made using overhead slides
(which were scanned for reproduction here) or handout materials. Unless otherwise noted,
presentations were made by the Technical Advisor, the IPRP, and the Giant Mine Remediation
Team. The following is a complete list of the presentations contained in this appendix:
•

Arsenic Management Options – Giant Mine (Presentation by Yellowknife MLAs)

•

Basics of Freezing Diagram

•

Dust Extraction Methods

•

Frozen Block Option Diagram

•

Frozen Block Pilot Project Diagram

•

Frozen Shell Option Diagram

•

Introduction by the GM Project Team

•

IPRP Opening Remarks

•

Responses to Technical Questions

•

The Cement Stabilization Option

•

The Freezing Option

•

The Management of Arsenic Stored Underground at Giant Mine (Presentation by the
GNWT)

Terriplan Consultants

Page D-2

Appendix P6
Giant Mine Remediation Project, Discussion Summaries

Giant Mine Remediation Project
SmokeHouse Café, Ndilo
January 22, 2003

In Attendance:
Yellowknives Dene First Nation
Cecilia Beaulieu
Nora Mackenzie
Helen Mackenzie
Cecilia Charlo
Paul Mackenzie
Morris Martin
Alex Beaulieu
Rachel Crapeau
Isadore Tsetta
Fred Sangris
Muriel Betsina
two young men (names unknown)
DIAND
Bill Mitchell
Mark Liskowich
Manny Lim

Chief Darrell Beaulieu
Dorothy Powder
Marilyn Erasmus
Reanna Erasmus
Lawrence Goulet
Patty Jocko
Celine Giroux
Michel Paper
Alfred Baillargeon
Chief Rick Edjericon
Angus ?

Mark Cronk
Rosanna Massimi
Jodi Woollam

Other
Stephen Schultz, SRK
Lois Little, Lutra Associates Ltd.
Violet Mackenzie, Dogrib Interpreter Margaret Mackenzie, Dogrib Interpreter
Rita Berc, Chipewyan Interpreter
Kris Johnson, North Slave Metis Alliance
Harriet Paul, CBC

Discussion Summary
Michel Paper questioned how the arsenic trioxide is stored and whether it is stored in barrels.
Stephen Schultz explained that no arsenic trioxide dust is stored in barrels underground. The arsenic
trioxide dust was pushed by air through a pipeline. It is stored in cavities that are sealed with concrete
bulkheads. The bulkheads are like a concrete wall. The bulkheads vary in thickness of three feet or
more.
Cecilia Beaulieu asked a series of questions about arsenic trioxide - what is it? what are the results of
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contact with it? what effects does it have? what is the effect over the longer term? what is the risk of
lengthy exposure to it? what about the risk to animals? She made it clear that the Yellowknives “aren=t
going away” and “have to live with it” (the arsenic trioxide dust), so it is important that everyone
understands the effects and risks associated with the substance.
Stephen Schultz and Dr. Andre Corriveau responded to Cecilia=s questions. Stephen Schultz
explained that arsenic trioxide results from roasting and separating the metals from the rock. Arsenic is
naturally occurring in the rock, and when mixed with oxygen, it forms a compound that is very toxic and
unstable called arsenic trioxide. Dr. Andre Corriveau explained that if it were eaten, a teaspoon of
arsenic trioxide would cause death almost instantly. Arsenic is tasteless and that is why there are many
old stories about arsenic being used as a poison. Lower exposures are also known to cause cancer.
Skin problems such as rashes, and skin cancer are also associated with exposure to arsenic. During the
years that the roaster was operating and arsenic was emitted from the stack, the human risk was very
high. Exposure over a number of years is a factor in the level of risk posed by arsenic. Animals aren=t at
risk because the high concentrations of arsenic trioxide are stored underground. There is limited
contamination around the mine site. This will be addressed in the clean up of the mine site. Our drinking
water is very safe unless it is taken directly from Baker Creek. The concerns today relate mainly to
workers who would come in contact with arsenic that may be left on the surface of the property. There
may also be concern about picking berries in areas “where there is dust blowing around on the
surface (e.g. from the tailings pond).”
Isadore Tsetta asked about the radius of arsenic contamination and if studies have been done on the
land and the water to show the extent and effects of contamination. Stephen Schultz replied that there
have been some studies of contamination, such as the soil sample study done in Yellowknife.
Chief Darrell Beaulieu stated that Ndilo is the community most effected by the arsenic trioxide. He
asked about the purpose of the consultation. “Is it to get support for the in situ or ex situ proposals?
Is it to get our recommendation?” He asked DIAND to be clear about the reason for the
consultation. He stated that “people are wary of public consultation.” His community was consulted
in 1992 when there was a strike at the mine but prior to that, “there was not one consultation in the
community.” Consultation seems to occur only “when things have gone wrong then people come to
ask for help.”
“We don=t agree with just focussing on the 237,000 tonnes of arsenic. People see the whole mine
not just certain parts of it. People aren=t blind - arsenic just isn=t in those chambers. Everyone
who grew up here, the elders, they know that it is everywhere on top.” Chief Beaulieu stated that
the reality is that the whole mine and all of the issues associated with it, must be dealt with. “There are
lots of very strong feelings about the mine and the things that have happened over the years.”
Chief Beaulieu raised a number of questions related to the effects of the arsenic ‘smoke’ over the past
50 years, the extent of contamination, the volume of arsenic trioxide in the environment and its effect
over the longer term, the nature and extent of chemicals in Great Slave Lake, the plan for dealing with
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the tailing ponds and run-off into Back Bay, and the effects of run-off and dust on the Yellowknife
River. The clean up and management of the Giant Mine site must include the abandoned equipment,
buildings and dump areas, and consider the type and impact of chemicals and contaminants in these
areas. “We need to consider if there is an earthquake and what the impact would be? We need to
consider other things that could happen in the future. In reality, we have to talk about everything
and look at the whole picture because there are so many problems. It is not going to be possible
to deal only with the arsenic in the chambers without dealing with the whole situation.”
Chief Rick Edjericon commented on several issues. He questioned why DIAND is coming to the
Yellowknives “for help after the mess has been made” and why the Yellowknives should participate
now after being excluded from past processes such as issuing permits and water licences. He referred to
a teleconference with Deputy Prime Minister John Manley and the distribution of resources for issues
affecting First Nations. DIAND keeps 80 cents of every dollar and the GNWT keeps 70 cents of every
dollar allocated for First Nations. Resources allocated for First Nations are used mainly to employ
federal or territorial government bureaucrats. First Nations themselves have no resources to deal with
issues confronting them.
He said that since the mine started, the air, the land and the water have been polluted. He questioned
whether the arsenic trioxide is responsible for the many cancer-related deaths. “We didn=t ask for this
to happen. We didn=t ask for all the damage from the mine. Money shouldn=t be the main criteria
for making decisions about what to do with the arsenic. The main concern and the criteria
should be the health of the people, the future population and the risks to them. The population is
going to grow and the land available is getting smaller. We=re worried about our health. If
people want to see the arsenic trioxide taken out and gotten rid of, it should be taken out
regardless of the cost. Money shouldn=t be an issue. There=s all kinds of money to pay for it.”
Personally, he wants to see the arsenic trioxide out of there.
Chief Edjericon expressed concern about the lack of guarantees from the Government of Canada to
ensure the safety of future generations. He wondered if future populations would be safe from the
arsenic trioxide if there is WW III or if global warming effects the arsenic. He questioned whether
DIAND could see 100 years down the road and plan for events that could happen in the future. He
referred to a petrified tree found in the excavation at the BHP site and remarked that the world could
change dramatically. He also raised compensation and specific land issues as outstanding concerns of
the Yellowknives. “The Yellowknives have received no benefits from the mine only the negative
impacts.” The Yellowknives are already pursuing specific land claim and compensation issues related
to all the mines in the area.
Bill Mitchell responded to the point about taking the arsenic away from Yellowknife. The arsenic
trioxide originated from the rock here and was created through processing. “Even if it was feasible to
move the stuff out, where do we go with it? Who do we give it to? The only place that has been
identified that could take it is Swan Hills in Alberta. But it is doubtful if permission could ever be
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granted to get it there.” With so many trucks involved, there is the potential that an accident could
occur and arsenic trioxide could be spilled. Transporting the arsenic trioxide out of Yellowknife could
put more communities and the Mackenzie River at risk.
Alex Beaulieu believes that it would be prudent to look at contamination in the whole Yellowknife
area. He believes that similar problems likely exist at Con Mine and that both mines should be dealt with
at once, particularly since both Giant and Con are run by the same company. He said that water
samples taken at Con Mine years ago showed contamination. Stephen Schultz agreed that it would be
advantageous to get an understanding of both sites and to consider both when planning for the future.
Con is processing the arsenic trioxide in its operations and has much less material than Giant. The way
Con handles the arsenic trioxide is similar to one of the possible options suggested by the Technical
Advisors (option F).
Mark Liskowich agrees that the surface issues at Giant must be addressed in conjunction with
underground and arsenic trioxide issues. Although the focus at this meeting is on the arsenic trioxide and
underground, decisions will not be undertaken in isolation of the surface issues. “We=re certainly not
considering any resolution of the arsenic as meaning a resolution of the issues to do with the
whole site.” The mandate of the Giant Mine Remediation Project is to deal with the whole Giant site.
Chief Darrell Beaulieu reiterated that it is not only Giant that is creating health and environmental
problems. Other mines that have and are operating in the Yellowknife area have used dangerous
substances such as cyanide. He believes that it is premature to deal with the management options for
Giant Mine. “People don=t understand the scientific process that led to the options - how can
people answer any questions about the options? People have to understand the health and safety
issues first.” He asked whether the government will guarantee the health and safety of the people into
the future and what the remedy would be if something does happen (go wrong). He agreed that
although there are many concerns around transporting arsenic from Yellowknife to wherever maybe
consideration should be given to transporting it to Ottawa and making a big statue of Chretien with it!
Reanna Erasmus prefaced her comments by stating that she is not a scientist. She asked about the
disposal of treated water and the amount of arsenic going into Great Slave Lake and the Mackenzie
River - where does the water go that is treated, put into Baker Creek and then back into Back Bay?
what amount of arsenic is going into Great Slave Lake and into the Mackenzie River? She also asked
about the effect that unforeseen, future events could have on the safe management of the arsenic trioxide
- what effect would an earthquake have on cement encasement or underground? how would global
warming effect the scenarios? She worries that if there was an earthquake or more warming of the earth
that these toxic materials could “escape and contaminate the whole water system and kill
everything along the way.” She notes that “when they started putting arsenic trioxide into the
chambers 50 years ago, they didn=t realize what problems there would be. We don=t know what
problems there will be 50 years from now. It seems to me that Option F where they are
stablizing the compound like they are doing at Con, makes the most sense to eliminate any threat
of anything further happening.”
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Stephen Schultz and Bill Mitchell explained that the treated water mixes with the water in Back Bay
and water flowing from the Yellowknife River to go out into Yellowknife Bay, Great Slave Lake and
eventually down the Mackenzie River. Scientists can=t measure the amount (concentration) of
(additional) arsenic that would be in the water because it is so small. In the event of an earthquake, the
shock waves would cause the chambers to shake and could cause a break in the rock but it is unlikely
that any arsenic trioxide dust would be released. In terms of global warming, the technology used for
freezing would work in this situation regardless of the extent of warming. Stablizing is one solution. It
should be recognized however that “there is no way that we’ll ever be able to get all of the arsenic
out of all of the chambers. It will always require monitoring.” Both the Independent Peer Review
Panel and the Technical Advisor (SRK) have assessed the risks associated with the options requiring
handling of the arsenic trioxide to be high.
Michel Paper and Isadore Tsetta both expressed frustration about not being able to hear (e.g.
headsets were not available) and get specific answers to their questions. They want “proper scientists”
available to answer their questions. They want to know
1. the radius of arsenic contamination,
2. how many years it takes for cancers to occur,
3. what kind of compensation will be given, how it will be determined and how it will be
done, and
4. about guarantees and assurances that any option that is chosen, has low risk now and
in the future.
They said that there is arsenic in the water but they want to know to what extent the watershed is
effected. They want to know to what extent their hunting and trapping areas are effected. They stated
that there are at least three mines in theYellowknife area that affect the water quality.
Stephen Schultz, Bill Mitchell and Dr. Andre Corriveau responded that several studies have been
done about arsenic contamination. Representatives of DIAND will check into these studies and provide
some information to the elders. Most types of cancers take 20-25 years to develop. Even though there
is good information about the kinds of cancers and other illnesses that are related to exposure to certain
chemicals, it is difficult to draw a direct link between cancer and exposure to arsenic trioxide. The
reasons for this relate to other factors that are known to cause cancer such as smoking and lifestyle. It is
difficult to predict the effect of exposure to certain chemicals because some people are more resistant
than others. The issue of compensation and assurance should be dealt with at other forums.
Alex Beaulieu has watched Giant Mine dust blow around in 60 mile per hour winds. He suggests that
the arsenic contamination may be as wide spread as 50 miles from the mine.
Fred Sangris commented on the consultation. He pointed out that the Yellowknives are a nation, they
are not the general public. “We have lived on the land and used the land long before others came.
Others came and used the land and left the Yellowknives with nothing.” He knows how strong the
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arsenic is, explaining that it burnt the fur from the soles of dogs that were exposed to it. His parents both
died of cancer. In 1959, two Ndilo children died from exposure to arsenic. The mine came and gave the
family $1,000 then walked away. Hair samples taken of some people who have passed away show a
very high level of arsenic. At the same time, “no one is taking the Yellowknives seriously when we
talk about the high levels of arsenic.”
“Giant Mine was built by greed. The government approved it and collected the royalties, all the
cash revenue. DFO was always under pressure to approve the operations. Canada is left with
that big mess. The GNWT and municipality are left with a mess. That=s your problem - you took
the gold and the revenue. It is not the Yellowknives= mess. The Yellowknives were left with
nothing and never compensated. Yet all those people who benefited have moved to sunny Kelona
to retire, while we have to live with the devastation - it is very sad, very sad.”
“I don=t know what the purpose of this consultation is - is this public consultation? We=re not the
public. I don=t know if you are here to acquire our consent on an option, which option is the best.
What are the consequences of our participation? What is our liability if we participate? We may
be asked in the future to share the liability if something goes wrong. We=re not prepared to
consent to any of the options. I=m sure you’ve already decided what is best before you came here.
You=ll just have to do your best because we=re not prepared to give consent.”
Fred Sangris stated that the Yellowknives food has been contaminated to a point where people can=t
use it. “People are dying and are ill.” He added that in 1949, Discovery Mine dumped its tailings into
the Yellowknife River but still the City of Yellowknife continues to drink this water. While he recognizes
that industry has been more cautious in recent years, “we=re still afraid to drink the water. I wonder
if the mine workers are enjoying their retirement.”
“The last time you came here, we asked you to take it out and get rid of it.....we’ll say the next
time - take it out and get rid of it. You people don=t really want to touch it. What government is
really doing is proposing a band-aid solution? Who is responsible? Who is liable? Who will be
responsible to our people? You don=t really want to deal with the problem. Our children are
going to be living with this problem. You don=t really want to be responsible to us. We=re sitting
on a time bomb that could go off at any time.”
Mr. Sangris stated that cement is not a long-term solution. If an earthquake happens, the cement will
crack. Cement wears down over time. With changing temperatures, people will have to continue to
baby-sit the mine. “Our people will continue to be afraid and to live in fear. The proposals are
band-aid solutions and you are going to walk away. At the end of the day, you people are going
to decide to leave it there, leave the time-bomb there but who will be responsible? Who will deal
with compensation?” For Mr. Sangris, human health is the main issue. He referred to the two huge
tailing ponds at Giant and the clouds of arsenic dust that blanket the community every summer. “Our
children play outside, they are affected by this. Our people are afraid to pick berries and use the
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land.”
Muriel Betsina was born and raised in Deline. She referred to the many health and environment
issues that were created by the uranium mine. She is concerned about the contamination of fish in Great
Slave Lake and the fear that people have of picking berries. She wonders if the rain is arsenic rain and
why the trees around Giant are dead or dying. She is concerned about major health problems such as
cancer and asthma and the reasons for so many deaths. She really wants to know the risks associated
with arsenic trioxide. She also wants to know who is receiving all the studies about the arsenic, who is
looking at the information (“is it the MLA=s?”) and who is making the decisions. “Are you going to
keep studying it? Everyone has to live with it here. What are they doing? Something has to be
done.”
Alex Beaulieu stated that DIAND should also be looking at what Con is pumping into the bay.
DIAND needs to look at the whole problem rather than just pieces of it. He is concerned about water
quality. Information on Baker Creek drainage is needed along with the circulation of water in Back Bay,
the flow into the Yellowknife River and the City=s water supply. “Is it (treated water) making a round
about turn into our fresh water supply? How long does water from Baker Creek stay in Back
Bay? We need to find a way to measure where the currents run - can you put dye in the water to
do this?”
Alfred Baillargeon also expressed his frustration over the ability to fully participate in the meeting (e.g.
due to the lack of head sets). He said it was good to share information and hear the concerns of the
people. It is important for the people who make the decisions to be involved in these meetings. “How
can decisions be made without the leaders?” He referred to the aerial photo of Giant Mine as an
area that people “consider dead.” The Yellowknives were never consulted about Giant before but now
there is the problem of the arsenic trioxide, now people are being asked to help. He doesn=t like this. He
said the people are asking for compensation. “Compensation is the only way that the future
generation can survive.” The matter of
compensation is very important because the Yellowknives never received any royalties. He is aware that
a decision has to be made very soon about the arsenic trioxide because it poses a big risk
Stephen Schultz and Bill Mitchell explained that several experts have been involved in studies either
as part of the Technical Advisors= (SRK) team or as a member of the Independent Peer Review Panel.
The process for selecting these experts was international in scope. Experts have been retained because
DIAND does not have the expertise in-house to make decisions about the long-term management of the
arsenic trioxide dust. The options put forth by SRK have been reviewed by the Independent Peer
Review Panel. Public information and input are parts of the process being used by DIAND to make
decisions about the preferred approach. Consultations will be held in Yellowknife and Dettah. Possibly
in April, a one day session will be held to give feed-back on the consultation process. In the longerterm, a project description will be prepared for remediation of the whole site (underground and
surface). The project description will likely go to the Mackenzie Land and Water Board. In the interim,
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DIAND will ensure that the site is maintained and the environment and people are kept safe.

Rachel Crapeau reported on requests made at the Technical Workshop on January 14-15th. The
Yellowknives want:
1. member(s) of Independent Peer Review Panel to participate in community discussions
(e.g. Dr. L. Chan and H. Philips).
2. the health of people particularly past workers, checked.
3. to compare the health status of people who were tested in the 1970s with their health
status today.
4. to know what is in the groundwater and run-off from the Giant site, and to monitor the
discharge of water (e.g. over the rocks, in streams) into the creek and bay.
5. each of the six committees maintained by the Yellowknives (e.g. health committee,
recreation committee, education committee) to participate in consultations in order to
get a good understanding of how Band members feel about the options, why people
favour certain options and to ensure that a cross-section (younger, middle age and
older people) of views are reflected in the consultations.
6. DIAND to bring someone to the public consultations who can make decisions (e.g.
Bob Overvold) to show that he and the Department are serious.
7. to make it clear that compensation is a huge issue. AYou need to tell the >powers that
be= that people want compensation…… Why are people paying for water?” Her father
is always asking this question. The Yellowknives don=t want to worry about the future.
Compensation would help to alleviate this worry. The government could invest some
of the royalties received from Giant in compensation payments.
8. the government to do a proper job of cleaning up.
She sees no decision on the options or the future of Giant Mine being offered until the Band=s requests
have been addressed.
Chief Darrell Beaulieu thanked everyone for coming. He reiterated that everyone wants a solution to
the problem of the arsenic trioxide but not at a cost to the people. “We don=t want a band-aid
solution but a long term solution that respects the health and safety of the people.” He said that
there will be many meetings in the future and the Yellowknives Dene First Nation needs to participate in
them and to have the resources to do so. The time frame must be clear. He referred to a file from the
1960s given to him by the late Michel Sikeyea. “The issues are still the same. Nothing has changed.
The issues for the Yellowknives are longstanding and will take a lot of work to resolve.” He
requested that a copy of proceedings to be sent to his office.
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Giant Mine Remediation Project
Dettah Community Hall
January 23, 2003
In Attendance:
Yellowknives Dene First Nation
Duncan Sangris
Travis Liske
Michel Paper
Leo Betsina
Judith Charlo
Cecilia Beaulieu
Narcise Charlo
Eileen Liske
Henry Beaulieu
Madeline Beaulieu
1 elderly woman (no name given)

Marie Sangris
Helen Mackenzie
Fred Erasmus
Pierre Kotchia
Noel Crapeau
Alfred Baillargeon
Narcise Sangris
Beatrice Sangris
Louise Beaulieu
Michael Martin
1 young man (no name given)

Leon Sangris
Marilyn Erasmus
Isadore Tsetta
Chief Rick Edjericon
Lawrence Goulet
Alfred Liske
Tina Liske
Paul Mackenzie
Noel Doctor

DIAND
Bill Mitchell

Mark Liskowich

Mark Cronk

Other
Daryl Hockley, SRK
Stephen Schultz, SRK
Lois Little, Lutra
Craig Nowakowski, IPRP
Margaret Mackenzie, Dogrib Interpreter
Violet Mackenzie, Dogrib Interpreter
Harriet Paul, CBC

Discussion Summary
Lawrence Goulet asked if the arsenic dust is similar to ashes.
Alfred Baillargeon stated that the Dene have never been underground. “We don=t know how much
(arsenic) is stored down there.” He asked how many miles of stopes are underground and which
direction they run in. He also wonders if other mines as well as Giant produce or use toxic solutions.
On the management options, he is uncertain how the chemicals that are underground could be separated
or moved into frozen blocks. He is particularly concerned about the possibility of the arsenic trioxide
coming into contact with underground or running water. If there is a problem with the pumps, arsenic
trioxide (coming in contact with water) could pose a very dangerous threat to the land and people. He
is also concerned that if the arsenic trioxide is moved to the south, a spill could occur which would be
very dangerous to the land. He suggests that maybe it is a good solution to take the arsenic trioxide out
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of the ground, put it on the surface and monitor it.
Mr. Baillargeon says that the contaminated area is huge. The Yellowknives consider this area as their
land - where they live and harvest resources. The Yellowknives were not consulted about the mining
activities or the contamination. He said that it was only recently when the mine was shut down, that the
Yellowknives found out about the arsenic trioxide. “Maybe if we had known about the problem
before, we could have helped or provided some advice on dealing with the problem. We are very
concerned for our children and our children=s children. The water is ruined in the Back Bay area
for future generations. What will future generations use to survive? They won=t be able to eat the
fish at all. There is no place for future generations to turn to for their survival.”
The Yellowknives have never been compensated (for the loss of lands and resources) or received any
royalties (from mining activities). Even the old lady who first discovered gold in the rocks was never
compensated. She got a little bit of food and some stove pipes but these things didn=t last long. Mr.
Baillargeon said that the government should be obliged to give the Yellowknives compensation and
royalties for land use, for the areas that have been contaminated, and for the food (from the land) that
the Yellowknives people have lost. “We are not going to give up asking for compensation not only
for today but for future generations.”
Mr. Baillargeon said that the mines are a big concern and no one likes these problems. He said that the
elders know about the history of mining in the area, referring to an old mine at Jenny John Lake as an
example. He related a story about containers of white powder brought from the south for use in mining.
The Yellowknives reused these empty containers for storing dog food. He wonders why the dogs fed
with food from these containers died. He recalls that five dogs were lost. He wonders what this white
powder was.
Narcise Charlo mentioned that many people in the area have worked in mines and know about the
mining industry. He stated that people remember the history of mining in the area. Mining is not new to
the Yellowknives.
Stephen Schultz used the map to show the depth and direction of the Giant Mine excavations. In
response to Mr. Baillargeon=s questions Daryl Hockley noted that all mines are different and maybe
the white powder in the barrels was cyanide. Cyanide would have been brought in from the south. Giant
Mine is different in this regard. The arsenic was not brought in, it came from here. It was freed from the
rock when the gold was extracted. “..... if it came from somewhere else, we would have every right
to say >send it back= but it didn=t come from anywhere else. It came from here. It was processed
and made more dangerous. Maybe we have the right to say to people >process it again and make
it less dangerous’.”
Rachel Crapeau said that while the arsenic was here in the rocks, maybe the other chemicals that were
brought in and put together with the arsenic, have made the arsenic what it is today, a toxic substance.
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“Together with the roasting process that was used, we have been left with a poisonous substance
that we really don=t want. Many things happened years ago but people weren=t told anything.
They weren=t told about the chemicals being used. They weren=t told that things were
poisonous.” Daryl Hockley stated that many white powders and substances were used by mines in
the past. Many of the chemicals used weren=t handled properly or safely and the containers were often
not properly disposed of. The reason that the arsenic trioxide is dangerous today is due to the process
used to separate the gold from the rock rather than any materials that were brought in and added to the
arsenic. “The arsenic came from the rock, the same as the gold came from the rock. It is
important to keep this in mind. This is not to say it is natural. It was the processing that made it
dangerous and turned it into a dangerous form.”
Regarding the possibility of pumps failing, this could be a problem but someone must be around to fix
them. “What if there is no DIAND or people forget about it? We think that alternatives that rely
only on pumping are a higher risk in the longer term. It=s not just pumps but alternatives that
rely on any equipment that are more risky over the longer term.”
Fred Erasmus asked why the mining companies put the arsenic in the chambers in the first place and
why they didn=t know about the problem they were creating. Bill Mitchell responded that at the time
the chambers were considered the safest place because the rock was within the permafrost zone. But
over time, the heat generated through the mining process caused the deterioration of the permafrost in
the rock so water was able to percolate into some of these chambers, which is a problem. If the rock
had stayed frozen, the storage of the arsenic trioxide might never have become a problem. The pits that
were dug and the rerouting of Baker Creek have also contributed to the degradation of the permafrost.
Initially, storage underground was considered a better approach than putting it on the surface where it
could “blow around all over the place.”
Fred Erasmus said that “the way you guys are talking it looks like you know everything...... How
many places have the Technical Advisors worked doing the same kind of job?” Bill Mitchell
stated that a lot has been learned and a lot continues to be learnt about arsenic trioxide. If people
understood as much about arsenic years ago as they know now, Giant Mine would never have been
allowed to start a roasting operation. Daryl Hockley commented that every mine and every community
is different. He explained that he grew up in Trail, B.C where people have had to deal with lead
contamination. “Lead is very much like arsenic. The Trail area was contaminated with lead and
they never told us either.” Mr. Hockley and members of his team have worked in many other parts
of the world where people are dealing with chemicals associated with mines. He has worked in
Germany where they mine uranium and have to deal with radioactivity/radiation. He has worked in the
United States where they have copper in the water and in the Yukon where they have zinc and arsenic
in the water. The amount of arsenic trioxide stored at Giant is more than at any other mine he knows of.
He mentioned that other mines for example in Ontario, are like the Con Mine. He mentioned one mine
(in northern Ontario) that stores arsenic trioxide underground but they have smaller amounts of arsenic
trioxide and can deal with it while the mine is still operating.
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Fred Erasmus said that if he had his way “there would be no more mines opened. You say you
don=t know what to do with it - why don=t you take it the hell away from here, take it where it
belongs. Take it away, because I don=t think that there will be many of us left in two or three
years (e.g. its killing people). People are going fast.” Daryl Hockley reiterated that the arsenic
trioxide doesn=t belong anywhere else.
Henry Beaulieu asked how the arsenic trioxide was put into the chambers. “I imagine if you can put
it in, you can take it out.” He said there is no definite solution to the problem no matter how long
people talk or meet about it. He suggested that there would always be leakage if the arsenic trioxide
was frozen underground. Further, there will be condensation that will create a problem and someone
will always need to look after it. “This management solution is no solution at all.” Daryl Hockley
explained that the arsenic trioxide came out of the roaster and air was used to push it through a tube into
the top of the chambers where it was allowed to fall in to the chamber “like snow.” If the arsenic
trioxide had been dealt with within a week or a year, it could have been taken out the same way it went
in (e.g. sucked out with a vacuum). When it sits there for 10 to 50 years, it gets wet and can=t be moved
with air anymore - so it is not possible to get it out the same way it went in. Six solutions have been
offered as a way to deal with the arsenic trioxide. Each will protect the environment from harm. Maybe
10 years ago, people would have met behind closed doors, decided on a solution, and then handed the
solution to the public. “Today, we have six good solutions but we have to make a choice. Today
we make these decisions together.”
Chief Rick Edjericon stated that under the treaties with First Nations, Canada has a responsibility for
and to First Nations. While the United Nations says that Canada is the best place in the world to live,
more than 633 First Nations bands across Canada don=t see it this way. First Nations have few
resources even though millions of dollars are allocated for First Nations. The federal government keeps
80 cents of every dollar allocated For First Nations to administer First Nations. “We see very little of
this money. Here in the NWT, 70 cents on the dollar is kept by the GNWT for administration. No
matter what it costs to clean up this mine, it shouldn=t be a problem. It should be cleaned-up
properly to ensure the safety for our children. The First Nation was here first, before the city,
and before industry. Yet as a chief in Deninu Kue said one time - >government gets the cash and
royalties, southern people get all the jobs, industry gets the cash and First Nations get what=s left
behind and having to take care of the mess=.”
Compensation is an issue. The Gordon Benoit tax case in Alberta provides an example of a formula that
could be used to determine compensation. For one square mile, the compensation was $195,000 or
$65,000 per person for a family of three. The Yellowknives have 1,144 members so they would be
looking at compensation of $75 million for one square mile of land that is no longer accessible to them.
If there are 70 square miles of land no longer accessible, the Yellowknives would seek over one-half
billion dollars in compensation. Chief Edjericon said that there are lots of examples of compensation.
“The message from us to you is that we want you to take our recommendation forward to the
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Government of Canada to address compensation issues with the Aboriginal people of this area.
This could be part of your recommendation. It is also a priority to address claim negotiation
issues - that=s something that would be nice to see.....
What kind of guarantees are there? What is your fall-back position if something doesn=t work
next year or 25 years from now?” Chief Edjericon explained that the Yellowknives participated in the
regulatory review processes for BHP and Diavik in order to protect the environment for the future.
Before these projects were allowed to go ahead, these companies were required to post a reclamation
bond that would also address anything that might go wrong prior to closure. Chief Edjericon stated that
governments change, WW III could happen, and a series of other events could occur that might cause
problems around the arsenic trioxide and the safety of the environment. He is concerned about the lack
of guarantees, the safety of long term ‘o&m’ (operations and maintenance) financing, clear responsibility
for safe ‘o&m’, clarity around who has the liability and where the money will come from to safely
manage the arsenic trioxide. He requested that these concerns should be addressed in “very strong
recommendations to Minister Nault.”
Duncan Sangris asked about the safety of the water pumped out the mine. Daryl Hockley replied
that the water quality around Yellowknife is very good. The current problem is in a small area (Baker
Creek). “It is important to keep the problem confined to this small area (Baker Creek).” Since the
arsenic problem isn=t going away, it will be important to continue to monitor water quality in the future. It
is the hope that the arsenic trioxide can be stablized to a degree that monitoring can be done once a
year rather than every day. Rachel Crapeau asked which option would allow this. Daryl Hockley
replied that all of the options would accomplish this purpose. He added that he personally doesn=t like
option A1 or the option “where we send it down the road.”
Lawrence Goulet asked about the possibility of >mixing and matching= management options, for
example, “take one out, freeze one, bury one ....The ones around the pits could be taken out and
ones further away could be buried deeper.” Daryl Hockley agreed that maybe at the end of the
day, a mix and match solution is what is done. He said that a mix and match option may be an
appropriate way to proceed but “we need to get some agreement from the community so the
government can go ahead and the engineers can figure out how it will be done.”
Leon Sangris asked whether the explosion at Giant during the strike (when people died) caused any of
the arsenic trioxide to spread through the mine. Bill Mitchell responded that the explosion was quite
far away from where the arsenic trioxide is stored and had no impact on it.
Travis Liske asked what impact a cave-in would have on the arsenic trioxide. Daryl Hockley
responded that there is a danger of a cave-in because one of the chambers is located very close to a pit.
Backfilling the pits is one way to ensure that a cave-in causes no damage. If there is a decision to leave
the arsenic trioxide in the ground, it will be necessary to go back through the mine to make sure that the
rock is strong and backfilling is done so if there is a cave-in, no damage will be done.
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Isadore Tsetta asked about the risks associated with ingesting water through for example, swimming in
the bay. He wondered if the children could be checked for evidence of arsenic in their hair or finger
nails, “just to make sure it is safe.” He suggested that maybe the arsenic trioxide could be stored
2,000 feet underground. “If it is transported to the south, it could hurt others and it could be
dangerous to the land and animals.” Mr. Tsetta said that “it is not good to argue about what to
do. We need to work together in a nice way to find the answers and we need to do this quickly.
Lots of people have been sick in the past and they have passed away.” He said that the people
don=t drink the water or eat fish because of the contamination. Compensation is needed for the losses
that people have had and the younger generation will have. Giant is not the only mine that the
Yellowknives have to deal with. Con and several smaller mines also have to be dealt with because of
the contamination caused by them. “We need to know what areas are contaminated.” Mr. Tsetta
asked the Technical Advisors to identify the option that they prefer.
Daryl Hockley responded to Mr Tsetta as follows. “If I had a preference, it would be wrong for
me to tell you because it=s not my community. I would be very offended if a technical expert
came to my community and told me the right answer. I=d rather he came to my community and
said here=s the options and to be totally honest about the benefits and the problems with each
option and allowed me to make a decision. So I=m not going to dishonour this community by
coming in and putting preferences forward. We=re trying to give an even and balanced
presentation of all of them....... that means that someone else has to make the decision. What I
can tell you about how other communities deal with decisions like this, is to get all of the options
on the table then they can decide what is important to them and then they look at each option
and decide how well each option deals with what is important to them..... Communities have to
decide what are the important factors. Cost - is that important, probably not. Checking the
water, seems very important. Using the land in the future and how the land will be used in the
future - how important is that? What does this community think about options that require
someone having to look after the site forever compared to options that require someone to look
after the site for 20 or 100 years - is there any difference? The community has to decide what is
important to them. Those discussions have to happen and it is not something that a Technical
Advisor can necessarily help with.”
Isadore Tsetta said that there has been no response to his question about compensation. “How is
compensation going to be dealt with?” Bill Mitchell stated that he and his staff cannot deal with this
issue but he will relay the message to others at DIAND that this is what the Yellowknives are concerned
with. “We will pass the message on but we have no control of the situation.”
Fred Erasmus related a story to demonstrate the lethal nature of the arsenic. The story referred to the
death of horses and dogs in the 1950s as a result of drinking the water. He knows of 8 horses and 6
dogs that died.
Cecilia Beaulieu commented on the maze of underground tunnels and asked if consideration had been
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given to mixing the arsenic with cement to plug the tunnels underground. “This way you=re not taking it
out but keeping it in and you=ve plugged up all the tunnels..... like an ant hill.” She also wondered
about the option of cementing it in above ground. Daryl Hockley noted that the idea of burying the
arsenic trioxide is similar to the deep disposal option where a place at the bottom of the mine would be
identified and tested to ensure it is water tight before moving the arsenic trioxide there. Mr. Hockley
said that the underground tunnels are not a concern. He noted that if the arsenic trioxide was spread
throughout the tunnels and something went wrong, it would be more difficult to deal with. He said it is
preferable to “have it all in one place.” He also suggested that it would be possible to look at
combining two options such as mixing the arsenic trioxide with cement and putting it underground. The
Technical Advisors haven=t really looked at this option mainly because it would likely require more
handling of the arsenic trioxide which is more risky and more expensive. The risk of things going wrong
increases with the number of times that the arsenic is handled. If the arsenic trioxide is buried 2,000 feet
underground in a water-tight area, there may be no real advantage to mixing it with cement. “Last week
at the technical workshop a similar question came up about the options and we were asked to
crunch the numbers a little more to see what mixing some of the options means.”
Chief Rick Edjericon noted that the life of concrete in residential homes is 25 to 50 years and
wondered about the life of the bulkheads given that cement becomes brittle and the bulkheads are in an
area where there is moisture. Bill Mitchell agreed that this is a concern. “Some of the bulkheads are
already 50 years old, so it is already a worry.” The bulkheads have been tested and this is one of
the reasons that it is necessary to make a decision about the future of the arsenic trioxide. It is necessary
not to rely on these bulkheads to contain the arsenic.
Eileen Liske referred to a meeting a few years ago where she was told that the mines do not pollute
the water. At the same time, the Yellowknives were fined for dumping gravel into Back Bay and
polluting the water. She wonders why the Yellowknives were charged for polluting and industry hasn=t
been charged.
Tina Liske asked who will pay for cleaning up the arsenic trioxide. Given the uniqueness of the project,
Bill Mitchell said he was unsure exactly how it will be financed. “We=ve heard from Ottawa that
they will take our recommendations seriously and it is up to Ottawa to take it from there.”
Narcise Sangris stated that whoever granted permission to Giant Mine is responsible for cleaning it up.
“It is asking too much of the community to make this decision. Government has to take
responsibility. Government has to do something. The water is no good, the land is no good, the
animals are getting sick, plants don=t grow. We have lost land. People have got cancers, all kinds
of cancers. All that has been lost could never be compensated by government.....The community
needs 100% certainty that it won=t happen again.” He suggested that the frozen block may be the
best solution but he wonders how it will be impacted by global warming and whether it can be
sustained over hundreds of years. Daryl Hockley stated that ice blocks still work with global warming
but it may mean more (freezing) pipes are required.
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The facilitator asked Bill Mitchell to describe next steps. Mr. Mitchell explained that similar meetings
are scheduled for Yellowknife in mid-February, and visits to the schools are planned. It is the hope of
the Giant Mine Remediation Project team to report to the federal government in late April or early May.
Adhering to this time frame is important in order to get the attention of the federal government before the
summer recess of Parliament. It is expected that later this year a project description dealing with the
clean up and remediation of the whole Giant Mine site will be developed for the Mackenzie Land and
Water Board. The Board will decide on next steps. It is possible that action on cleaning up the mine site
will require a full environmental assessment. This would include more consultation. This process could
happen in 2004 and hopefully approvals would be granted by 2005. “There is a window of
opportunity to get to the feds now before the election. We have their attention and we want to
move on it now.” Mr. Mitchell thanked everyone for coming out, the good discussion, and the good
meal.
Rachel Crapeau asked when it would be possible to come to Dettah again to talk further and answer
the many questions and concerns about the different methods or combining the different methods. She
would like to have more young people involved in future discussions because they have good questions
and need to have a better understanding of their future. At the next meeting, she would like to have
more and other experts, particularly experts on human health such as Harriet Philips and Dr. Laurie
Chan. These experts would be in the best position to answer questions about the toxicity of arsenic. She
would also like a representative from YASRC to be present to talk about the results of the soil samples
around Yellowknife. She suggested that the beginning of March would be a good time to have another
meeting. She would also like a full audio system in place for the next meeting to ensure that all comments
are fully recorded. “This is a big issue for our community.”
Ms. Crapeau stated that monitoring is also very important and “..... should be reflected in your
recommendations. We need to monitor human health and the health of the animals to see if it is
safe for people here. If there are going to be workers, we need to monitor their health. We need
to monitor the water that is running off the rocks on Back Bay, and where it is going, and what
effect is it having on water quality and the fish. We should be able to work together on these
issues.”
Ms. Crapeau noted that after three meetings the people who attended still have questions. “Every time
we talk, new questions come up - like what about a cave-in and all those tunnels.” She wants to
figure out how to involve all Dettah/Ndilo committees in the next meeting but recognizes that money
must be found to do this. She also noted that at the next meeting, some time should be dedicated to
planning how to push for money for the Giant clean up, and how everyone including people in
Yellowknife, can contribute to this. She also noted that Mr. Tsetta wants to hear what other people
have to say about the options, so attending the Yellowknife sessions would be helpful. “Maybe
everyone is thinking alike. We need to hear this and see how we can work together. If we are all
working together, we can do something. People have to help each other. We have to think of
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what we can do.”
Ms. Crapeau stated that a decision maker from DIAND should attend to the next meeting. “There is
no boss among you. If he (boss) would come here to listen and say >these are the people who are
working for me and they are to here to answer your questions and make recommendations and
they will hear your concerns=......” this would reassured people that DIAND recognizes how
important this issue is to the Yellowknives.
Alfred Baillargeon asked if DIAND was planning to meet with other communities around Great Slave
Lake. Bill Mitchell replied that the focus is on the communities most directly effected - Ndilo, Dettah
and Yellowknife. He said that people from Fort Resolution attended the technical workshop on January
14-15th. “If there is a need to go to talk to others, we will consider that but we believe that the
focus is on the most effected communities.”
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Giant Mine Remediation Project Consultation
Community Alliance Meeting
Monday, February 17, 2003
Community Alliance Members and Guests in Attendance :
Ben Nordahn, public representative
Linda Comerford, Yellowknife Chamber of Commerce
Kris Johnson, North Slave Metis Alliance
Wendy Bisaro, City of Yellowknife
Gordon Van Tighem, City of Yellowknife
David McCann, City of Yellowknife
Kevin O’Reilley, City of Yellowknife and Canadian Arctic Resources Committee
Steve Peterson, NWT Federation of Labour
Bob Bromley, Ecology North on behalf of ENGOs
Walt Humphries, NWT Mining Heritage Society
Diane Baldwin, NWT Mining Heritage Society
Emery Paquin, Gov’t of the NWT
Lionel Marcinkoski, Gov’t of the NWT
Ryan Lyall, NWT Mining Heritage Society
Lawrence Goulet, Yellowknives Dene First Nation
Angus Martin, Yellowknives Dene First Nation
Rachel Crapeau, Yellowknives Dene First Nation
DIAND
Bill Mitchell, DIAND

Mark Liskowich, DIAND

Mark Cronk, DIAND

Other
Daryl Hockley, SRK

Stephen Schultz, SRK

Lois Little, Lutra Associates

Discussion Summary
Bill Mitchell provided a brief overview of the Remediation Project and the feedback gathered to
date from the January 14-15th Technical Workshop and community discussions in Ndilo and
Dettah. Kevin O’Reilley requested a copy of DIAND’s slides for distribution to City Council
members.
Two workshops are planned - one in Dettah to follow-up on the concerns of the Yellowknives
and one in Yellowknife to provide feedback to the public about the consultations. These
workshops will involve some members of the Independent Peer Review Panel as well as SRK,
the Technical Advisors. The Giant Mine Remediation Team is hoping to put forth
recommendations to DIAND’s senior management in April/early May.
Emery Paquin remarked that DIAND appears to be seeking feedback/direction prior to or at the
upcoming workshops. Understanding the time frame that DIAND is working with is important to
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the GNWT in terms of its decision- making about surface remediation. There should be clearer
linkages between the surface clean up and arsenic trioxide management plans.
Kevin O’Reilley inquired about the expected contents of DIAND’s submission in April/May and
the process following the recommendations to senior management. He asked whether a particular
alternative, a number of alternatives or a combination of alternatives would be recommended. He
expressed concern that the public may not be privy to the Remediation Team’s
recommendations. He is concerned that the public will be unaware of DIAND’s recommendation
until a project description is released or submitted for environmental review and assessment. He
urged the Remediation Team to carefully consider how the decision- making process will be
handled. He said that it is important to ensure that the public is well informed and has the
opportunity for input throughout the decision- making process.
Daryl Hockley provided an overview of the management alternatives discussed in the Technical
Advisor’s December 2002 report. More in-depth detail was provided on the two alternatives
recommended for discussion with the public (B3- Frozen Block and G1 - Removal and Cement
Encapsulation).
B3 - Frozen Block
Daryl Hockley described the various freezing processes and gave examples of locations where
the freezing technologies have been used.
•
Active freezing methods (using a freezing plant) have been used at the McArthur River
Uranium Mine in Saskatchewan.
•
Passive freezing with thermosyphons (using pressurized CO2 and cooling fins) has been
used to keep the ground frozen under the Alaskan pipeline. The parking lot of the NWT
Legislative Building is another example.
•
A hybrid active/passive freezing system is being used at the Diavik Diamond Mine for
controlling the water passing through the dam.
He stressed that successful freezing procedures require a good understanding of ground
temperatures and an absence of or controlled water flo w. Peat or overburden covers provide
insulation and help to maintain underground freezing.
Various Community Alliance members raised questions about the frozen block alternative.
•
Walt Humphries asked why the stopes/chambers were not froze n as a single unit. Daryl
Hockley replied that the bottom takes the longest to freeze. The bottom must be solidly
frozen before freezing the sides or filling the cavities.
•
Linda Comerford questioned the benefits of using an active rather than a passive
freezing process. Daryl Hockley replied that the main difference is in the time required
to freeze the stopes/chambers. It will take between 25 - 40 years to freeze the stopes
(depending on the size). The estimated thawing period is about 50 years (in the event of
no thermosyphons present and temperatures are above -2C).
•
Lionel Marcinkoski asked whether there are any concerns associated with expansion
and contraction, or the voids throughout the chambers. Daryl Hockley replied that there
are some concerns about the top of the stopes. One school of thought is to backfill while
others suggest that some gaps should be left. He believes that backfilling is the solution
but sees this as a technical detail that can be sorted out later in the process.
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Kevin O’Reilley asked about the risks to workers who would be drilling around the arsenic
trioxide filled stopes. Daryl Hockley explained that drilling would be taking place in new drifts,
so the risk of worker exposure to arsenic trioxide would be minimal. Steve Peterson asked
whether workers would be exposed to contaminated water in the drilling process and the extent
of arsenic contamination in the water. It was made clear that workers would not be exposed to
contaminated water, as it would not be used in the drilling process. Steve Peterson suggested
that workers are currently using/exposed to contaminated water in the drilling process. Wendy
Bisaro asked about the current risk of exposure to arsenic trioxide for miners. Daryl Hockley
explained that the risk now is very low. He noted that all management alternatives have been
assessed with respect to worker exposure to arsenic. He said that it is a matter of policy that there
is no safe threshold for exposure to arsenic trioxide (e.g. rather than a scientific fact). Bob
Bromley questioned the relative importance of this statement. He suggested that people in
Yellowknife have been hearing that arsenic poses very low risk “for the past 50 years.” Steve
Peterson stated that any exposure to arsenic is unacceptable.
Gordon Van Tighem asked about the current storage of sludge (removed in the water treatment
process) and Wendy Bisaro inquired whether a plan has been developed to deal with the sludge
over the long-term including the size and lifespan of storage facilities. The details of managing
the sludge now (in a settling pond) and in the future (in a storage facility) were provided.
Gordon Van Tighem asked for a definition of long-term - is it 50 years or 100 years? Bob
Bromley asked about the arsenic content in sediments in Baker Creek, the length of time
required to reduce arsenic to acceptable levels and comparative levels of arsenic in other creeks
and rivers in the area. Walt Humphries asked about the source and appropriateness of
‘background’ data used for short and long-term assessment. Daryl Hockley responded to the
questions and referred to the supporting documentation to the December 2002 report as a source
of much of this information.
Gordon Van Tighem asked about the history and success of thermosypho n technology and the
potential for new/better technology in the future. Daryl Hockley explained that thermosyphon
technology has been in use for 30 years and has proven successful in a variety of applications.
The technology has not however, been applied in a similar situation (e.g. freezing underground
chambers filled with arsenic trioxide). Wendy Bisaro asked about the cost of ongoing
monitoring. These costs have been factored into the cost scenarios. Bob Bromley asked about
the impact of global climate change. Climate change does not impact the freezing process but
could potentially impact on thawing, although this could be corrected by re- freezing.
Kevin O’Reilley said it would be helpful to have the same level of detail for alternatives B3 and
G1, also presented for some of the other alternatives such as deep disposal. Bob Bromley agreed
and wondered what implications this would have to DIAND’s current process and time frame.
Daryl Hockley clarified that further details could be found in the documents that support SRK’s
December report and tonight’s presentation did not cover any new work.
G1 - Removal and Cement Encapsulation
Kevin O’Reilley asked for clarification as to whether this process would stabilize the arsenic
trioxide. Daryl Hockley explained that this alternative physically encapsulates the material. It is
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not a stabilizing alternative. The net effect of the alternative is that the arsenic trioxide is stored
as a block rather than as dust. A problem associated with this alternative is one of leaching.
While encapsulation in bitumen would reduce leaching, bitumen encapsulation is not a proven
technology (e.g. beyond a lab environment). Daryl Hockley explained that adding iron is the
best way to stabilize arsenic but the result is a tremendous increase in the volume of material to
deal with. Diane Baldwin asked whether materials other than cement or bitumen (such as
plastic) have been investigated. In response, Daryl Hockley mentioned that other materials have
been investigated but none are suitable.
Steve Peterson noted that some stopes have been compromised by water and asked how arsenic
removal would be handled. Daryl Hockley stated that it is likely that moisture has caused crusts
to form. To remove the arsenic, a combination of three mining techniques will be used - bore
hole mining, jet bore mining and conventional mining involving re-stoping. Three techniques are
required to effectively wash the stopes free of arsenic. Hopefully the stopes will be examined this
year to see what condition they are in. It is estimated that it will take five years to remove the
arsenic trioxide. Walt Humphries noted that the duration of risk is less with the removal
alternatives than the freezing alternatives (e.g. 5 years of risk rather than 25 years of risk while
freezing takes place). Daryl Hockley noted that SRK believes that all potential risks are
controllable.
Walt Humphries and others questioned whether ground stability, rock fractures and the
condition of bulkheads and stopes were concerns given the mining methods that would be
required to clean the stopes/take the arsenic trioxide out. Daryl Hockley noted that ground
stability is the least of the concerns in the regular-walled chambers but the odd shapes of some
stopes may pose some challenges.
Kevin O’Reilley asked if the same water treatment plant could handle the contaminants from the
various sources, and if the current plant is capable of handling treatment needs over the longer
term. He also wondered about the number of water treatment plants that would be required to
safely manage the situation and the costs associated with water treatment. He asked about the
measures that would be taken if the security of the landfill were breeched (e.g. what happens if
the liner breaks?) Daryl Hockley explained that additional water treatment capacity will be
required and has been included in the cost scenarios. He explained that in the event of a breech to
the secure landfill, the site would have to be dug out and the liner would have to be repaired.
In terms of other alternatives, Wendy Bisaro asked why the deep disposal alternative has not
been pursued in detail. She also wondered if the deep disposal alternative or other alternatives
would reduce ongoing water treatment/management requirements. Linda Comerford raised a
similar question. Daryl Hockley explained that relative to other alternatives, the deep disposal
alternative requires the least amount of monitoring. Walt Humphries speculated that certain
geological events (earthquake, hot spots, etc.) could impact on the feasibility of the deep disposal
alternative. The complexity of monitoring the arsenic trioxide at this depth should also be
considered. Daryl Hockley explained that the risk of these geological events is low. He
commented that initially people tend to think that deep disposal is an appealing approach to
getting rid of hazardous materials but monitoring something that is 2,000 feet underground can
be quite complex.
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The Issues
Wendy Bisaro stated that monitoring is a major issue - the less monitoring the better. She said
that there is a need for an agreement among community people to advance decisions on Giant
Mine. Wendy’s comments were echoed by Rachel Crapeau. Wendy also cited the Community
Alliance as an example of the length of time and protracted process associated with building
consensus within the community.
Gordon Van Tighem stated that there is a need for a permanent solution (or one that does not
require ongoing monitoring and expenditures). Who will look after long-term monitoring
requirements? Who is going to pay for long-term monitoring activities? He has no confidence
that long-term agreements will be honoured. He worries about the concessions that may be made
to costs. People need to have confidence in the solutions, a level of confidence that they can live
with. He doesn’t see this level of confidence being achieved through the current alternatives
mainly because of the long-term commitments that are required. Daryl Hockley explained that
monitoring tends to be more of a psychological obstacle than a real or technical problem. A welldeveloped monitoring plan is required and this can be done quite easily. There are many
examples of monitoring arrangements that don’t require a lot of effort and where monitoring
information can be regularly shared with the community. As for monitoring responsibilities,
there may be opportunities to involve First Nations, who are likely to be here 500 years from
now. For this reason, they are a reliable long-term monitoring agency. “This is the kind of
discussion that we should have. I guess we didn’t realize that it (monitoring) was such a big
issue.” Monitoring arrangements would be part of a project description for Giant Mine.
Steve Peterson wonders why an autoclave isn’t promoted as an alternative. He suggests that
maybe the best alternative is to combine two or more alternatives or to implement a series of
alternatives over a period of time. This would result in a more holistic approach to managing the
arsenic trioxide. He suggests that if a sequence or variety of alternatives were tried (or
implemented in planned sequence), it might demonstrate that autoclaving is the best solution. He
noted that any advances that could be made in autoclaving “would be a good thing.” He suggests
that those stopes that have been compromised could be frozen immediately or the arsenic
trioxide could be put through an autoclave. He wonders if cost is the reason that trying different
alternatives or mixing and matching various alternatives are not being pursued. Daryl Hockley
explained that the capital costs associated with autoclave technology are very high compared to
the some $40-$50 million in gold that might be recovered through the autoclave process. He
agreed that sequencing the implementation of some alternatives is a good approach and may be a
way to develop confidence and support in the community for various management alternatives.
By way of example, he said that sequencing might involve decisions to freeze some stopes;
control water in others; and perhaps do something else in other chambers. He cautioned that the
main problem with this approach may be capturing the attention of Ottawa and the willingness of
the federal government to address the problem of contaminates sites. He suggested that if the
community is dissatisfied with one approach or another, it might be difficult to go back to
Ottawa for support to try another approach.
Kevin O’Reilley said he couldn’t help but think that dollars are driving the alternatives,
particularly when he sees only two alternatives on the table. He explained that he is concerned
about the extent of monitoring required and the risks associated with implementing the various
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alternatives. He worries about agencies taking responsibility for monitoring and managing risks
over the longer-term. He noted that the Community Alliance isn’t set up or operating yet. He
expressed scepticism about present-day monitoring systems, and referred to the Colomac mine as
a “so-called monitored mine” that allow an environmental mess to occur. “What can we do to
make sure we have a long-term safe solution that minimizes the amount of perpetual care?……
We have to look at the safest long-term solution…. Costs be damned quite frankly!” Daryl
Hockley responded that there are several alternatives on the table for discussion and all are
viable. Costs are one but not the only consideration.
Emery Paquin referred to the IPRP report that is still not available. He remarked that it would
be extremely helpful to have this independent, expert review. He is concerned that the report will
not be made available in sufficient time to enable meaningful input at the upcoming workshops.
The GNWT requires this report prior to putting forth its position. Bill Mitchell explained that a
final draft of the report has been prepared and a final report should be available shortly. As soon
as the report is finalized, it will be made available to the GNWT and other interested parties.
Wendy Bisaro stated that there is a desire in the community to move forward and deal with the
problem but there is no consensus on how to do so. She feels that there is a general lack of
knowledge about the current and future situation at Giant. She agrees that from a scientific or
technical point of view anything can be monitored but she is very concerned about the resources
required to monitor the situation in perpetuity and where these resources will come from. “Who
is actually going to do the monitoring and where are the resources going to come from? Is this
something that the Feds are going to commit to in an agreement or is it something the City is
going to have to deal with forever?” She explained that it is dangerous to depend on ‘the
system’ to manage the situation in perpetuity because the “system can easily break down”. She
believes that the public would likely share her cynicism about trusting ‘systems’, government
commitments and long-term agreements. Mark Liskowich suggested that existing legislation
can give the public some security. He said that the project will require a water licence for the
period of time that the water is monitored and treated. “Whoever holds the water licence will be
responsible for the environmental protection that the water licence dictates.”
Rachel Crapeau said it is unfair to be pushed into one or two alternatives. All the alternatives
should be fully discussed. She feels like she is being pushed into picking one or two alternatives.
She referred to an earthquake at Snare Lake, a previously unheard of occurrence, as an example
of unanticipated things that can happen. She stated that decisions shouldn’t be tied to or
dependent on elections. “If further study is needed, studies should be done.” Community people
need to have a better understanding of the regulatory process anticipated for decision- making,
and ensuring that the land and water are protected so this type of situation doesn’t happen again.
She agrees that few people understand the situation at Giant Mine now or the alternatives
available for the future. She expects that a house-to-house information-campaign will be required
in Dettah and Ndilo. She sees the need for an agreement among the communities and regulatory
agencies. Without an agreement or terms of reference, she is doubtful that her Chief and Council
will support any action.
Gordon Van Tighem asked about the status of the compost (pig manure) that is part of the
surface reclamation. Bill Mitchell explained that the compost was acquired through the GNWT.
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The compost is part of the surface reclamation plan and it will be moved onto the site. It is ideal
for covering tailing ponds and controlling dust.
Dave McCann explained that mistrust is part of the Giant Mine legacy. He suggested that a
system of crosschecks might increase the level of confidence people have with long-term
monitoring requirements. He said that a detailed monitoring plan should be developed so people
can see what and who is involved. He also said that there is a need for a strong communication
plan that targets ordinary citizens. It is worthwhile spending time working out the details with the
community. This would demonstrate the objectivity of the exercise (of managing the arsenic
trioxide) and show that the process has the long-term interests of the community at heart.
Involving citizens is the best way to gain understanding, ownership and trust.
Wendy Bisaro said that most people don’t need or want a great level of detail. They need to
know that they can rely on the experts and “know that they (the experts) have taken our best
interests to heart.” People need to have a level of comfort that the experts are doing the best job
possible. People want to feel secure and know that the best solution is being followed. The
Community Alliance could mediate between the experts and the community. The Community
Alliance needs to get up and running as soon as possible. It needs to develop profile and
credibility in the community. It should be able to communicate information. It should have some
authority. People should be able to trust the Alliance. The work of Alliance should be publicized.
Bob Bromley remarked on the urgency of the problem but the conundrum of forging ahead to
meet certain time frames. He recognizes the need to decide on a course of action within a
reasonable time frame. He is nervous about the freezing alternative although he concedes that it
may be a good alternative. His uncertainty is linked to a lack of knowledge about the movement
of water and its relationship to freezing procedures. He also worries about the commitment of
government. He wants a permanent solution (that doesn’t require care in perpetuity). He
suggests that freezing may be a good interim solution. It may afford time to investigate new
technologies that could provide a permanent solution.

7

Giant Mine Remediation Project
February 18, 2003
Northern United Place, Yellowknife
In Attendance 1
Greg Smith, Mackenzie Land and Water Board
Bill Braden, MLA Great Slave, Yellowknife
Jackie MacIntrye, Denendeh Development Corporation
John Clarke, EBA Engineering
Ed Hoeve, EBA Engineering
Steve Meister, Yellowknife Chamber of Commerce
Mike Vaydik, NWT/Nunavut Chamber of Mines
David McPherson, Yellowknife Chamber of Commerce
Linda Comerford, Yellowknife Chamber of Commerce
Dave Nickerson, NWT/Nunavut Chamber of Mines
Lou Covello, NWT/Nunavut Chamber of Mines
Stephen Fancott, Arctic Energy Alliance
Shane Langlois, Yellowknife Chamber of Commerce
Joanne Lewis, Yellowknife Chamber of Commerce
Lori (last name not recorded), Yellowknife Chamber of Commerce
Alaine (last name not recorded), Yellowknife Chamber of Commerce
DIAND
Bill Mitchell

Mark Liskowich

Other
Daryl Hockley, SRK

Stephen Schultz, SRK Lois Little, Lutra Associates

Mark Cronk

Jodi Woollam

Discussion Summary
Bill Mitchell described the work of the Giant Mine Remediation Team, the Technical Advisor (SRK),
and the Independent Peer Review Panel. He also provided a brief overview of feedback gathered to
date from the January 14-15th Technical Workshop and community discussions in Ndilo and Dettah.
He described the consultation process and plans to provide feedback to the Yellowknife public at an
upcoming workshop. Dave Nickerson asked why the IPRP has chosen to use the term >control= when
it is referring to monitoring.
Daryl Hockley presented a summary of the Technical Advisor=s December 2002 report that
1

Invitations were sent to approximately 400 members of the Yellowknife Chamber of
Commerce and the estimated 95 Yellowknife-based members of the NWT Chamber of Mines.
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examines the six main categories of management alternatives for managing the arsenic trioxide over the
long term. He provided more in-depth information on alternatives B3 and G1, the two alternatives that
were recommended for discussion with the public. During the presentation, the following questions were
asked:
$
With respect to category A (pump and treat), David McPherson inquired about the current
storage of the sludge (removed from treated water). He also sought confirmation as to whether
alternative A3 is simply an attempt to make the existing management system more efficient.
Mike Vaydik suggested that the Department of Fisheries and Oceans would likely oppose a
channel to divert Baker Creek as suggested in A3. He also asked if the net costs of alternative
F considered gold recovery.
Daryl Hockley responded to the questions raised.
Clarification
Following the presentation, clarification was sought on the alternatives presented. Daryl Hockley
responded to questions and used additional graphic displays including those that provide more detail on
alternatives B3 and G1.
Lou Covello asked about the volume of arsenic trioxide in situ. He was referred to the public
information materials that describe the 237,000 tonnes of arsenic trioxide in storage. The amount of
arsenic trioxide is equivalent to about 7.5 full replicas of Yellowknife’s 11-storey downtown office
tower, the Precambrian Building.
David McPherson asked about the deep disposal alternative (alternative C) and subsequent flooding
of the mine. “How does this work? Does the water just stay at a certain level… Is there a
barrier?” It was explained that there is no barrier but rather a lack of any driving force to circulate the
water down to the bottom of the mine. Based on the experience of Con Mine, it should be very stable
at 700 metres below surface. Alaine inquired whether enough is known about the movement of ground
water (both vertical and horizontal movement) to make decisions about managing the arsenic trioxide.
He is concerned that the deep disposal alternative may not be safe, particularly if the arsenic trioxide
could be exposed to water. Daryl Hockley explained that the deep disposal alternative is often
perceived as a very attractive way to go but it is important to understand that it is difficult to monitor
conditions at this depth. For this reason, people may be concerned that the material isn’t safe. Other
projects that have managed hazardous materials through deep disposal have had this experience.
Mike Vaydik mentioned that the stopes were originally in permafrost but were degraded over time due
to open pit activity. He asked whether consideration has been given to refilling the pits and reestablishing the permafrost. He recognizes that this is technically very simple to do but he wonders if in
fact, permafrost could be re-established. Daryl Hockley commented that the pits could be filled but
there are still issues associated with freezing and keeping the bottom of the chambers frozen.
Dave Nickerson remarked that “presumably someone has looked at the implications of doing
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nothing….. What would happen after 10 years? Has anyone looked at the water flow, at the
direction, velocity and how far down it would go?…What is driving the water through the
mine?” Daryl Hockley mentioned that SRK has done three different types of calculations of this
nature. He said that alternatives A1-A3 are variants on this theme. Dewatering the mine is likely the
simplest solution.
Ed Hoeve stated that with the cement encapsulation alternative there is still a requirement for a secure
landfill. He wondered what is actually being gained by quadrupling the volume of material to manage.
“Wouldn’t it be better to take the arsenic trioxide out and deal with a smaller volume in a secure
facility?” Daryl Hockley noted that the net effect of cement encasement is to control the dust (so it
doesn’t blow around) in order to physically relocate it to the secure landfill.
Bill Braden suggested that the frozen block alternative conjures up a picture of a “forest of
thermosyphons” left on surface. He wonders about the surface footprint and whether thermosyphon
technology will preclude other land uses. He said that it is important to think about some or most of the
Giant Mine site being potentially usable in the future. Daryl Hockley showed a number of examples of
how thermosyphons have been used and what the site might look like (e.g. thermosyphons could be
clustered or spread out). He also showed a diagram of the secure landfill and how it would function. He
suggested that the current plan is to remediate the surface to the extent necessary and possible, for
industrial use.
Risks
Alaine stated that it is difficult to balance the long and short-term risks of the various alternatives. For
example, if alternatives F and G1 are compared, which alternative poses fewer risks? He asked how the
risks of stabilizing the arsenic trioxide by converting it to scorodite compare to cement storage. He
remarked that decision-making must consider future generations. Daryl Hockley commented that
perceptions of risks and risk factors vary widely and can be very subjective for the individuals involved.
“The risks to people living in Edmonton for example, are very different than for people living in
Yellowknife.”
David McPherson said that he tends to feel more comfortable about leaving the arsenic trioxide in the
ground but he is uncertain as to whether he should feel comfortable with this alternative. He asked
whether freezing is a proven technology (“have frozen blocks been done before?”) and how long it
would take to freeze the stopes? Daryl Hockley explained that although freezing is a proven
technology for ground stabilization, it has not been used in this specific way before. He stated that the
freezing period could vary from 25-40 years depending on the size of the stopes. After creating the
frozen blocks, it would take approximately 50 years to thaw the blocks to the top of the chambers, if
we simply froze the stopes and walked away without doing any maintenance. This of course, isn’t the
scenario put forth in alternative B3. He noted that thermosyphon technology is quite easy to monitor.
David McPherson commented that maybe deep disposal is better after all!
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Lou Covello asked whether there will be any spillage associated with the ex situ alternatives and if
there would be any arsenic trioxide left in the stopes. He also asked whether these two factors were
manageable. Daryl Hockley explained that it would take 10-20 years to remove the excess arsenic
trioxide left in the stopes. This will be done through dewatering and water treatment. Lou Covello
asked whether there were techniques used by other mines that could be applied to Giant (e.g. mines in
northern Ontario). Daryl Hockley explained that it is difficult to find a similar example, as most gold
mines tend to have smaller volumes of arsenic trioxide and process it as part of their operations.
John Clarke commented that he now understands that walking away and leaving the arsenic trioxide is
not an option. He is concerned that the arsenic trioxide will not be managed in the future, for example in
the event of a societal break-down, systems breaking down or no one willing or able to take
responsibility for monitoring the arsenic trioxide. He asked what would happen if no one did anything for
50 years? Mike Vaydik commented that if there is no one here then there is no risk. Daryl Hockley
explained that the thermosyphons will look after themselves for decades and it would take about 50
years for the stopes to begin to thaw if no thermosyphons were used.
Linda Comerford suggested that if the freezing alternative is pursued now, immediate risks could be
alleviated and work could continue to look for new technologies that would provide a better/more
permanent solution for the longer term. Daryl Hockley explained that he is reluctant to endorse this
rationale but does agree that the freezing alternative does keep the arsenic trioxide somewhat
accessible. He also mentioned that this notion is consistent with the idea of sequencing (rather than
choosing a particular alternative). The public has raised the idea of sequencing on several occasions.
Obstacles/Barriers and Information
Mike Vaydik said that the Mackenzie Land and Water Board (MLWB) has the authority for decisionmaking. He suggests that it likely doesn’t matter what perceived/actual barriers are identified by the
public because the MLWB has the final say.
David McPherson said that he tends to lean toward not disturbing the arsenic because it is cheaper
and less dangerous than taking it out. He is concerned however, that the frozen block technology has
not been tried before. There is a need to convince people that freezing is possible and a safe, secure
alternative. He suggested that demonstrating the feasibility, for example by phasing it in, may be the most
appropriate way to convince people that this approach can work. Daryl Hockley stated that while
SRK is comfortable that all alternatives are good ones, demonstrating their feasibility might be a valid
point with respect to some of the alternatives.
Ed Hoeve stated that information on ground water flow is an obvious gap. As such, it may be
premature to go forth with any particular alternative until more is known about ground water movement.
Jackie McIntyre expressed concern about the proximity of the arsenic trioxide to Great Slave Lake.
She fears contamination of the Lake and for this reason worries that freezing is not the best approach.
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She is not comfortable with the frozen block alternative. At the same time, she admits that no one has
ever dealt with such a problem before and certainly not one of this magnitude. She does not have the
answers and realizes that people have to put their faith in, and trust the experts. Daryl Hockley
commented that there are some very knowledgeable and credible people on the Independent Peer
Review Panel. The Panel has a very important role in this process and the public should make a point of
coming out (to the workshop) to hear what they have to say.
Linda Comerford reiterated that it is not a matter of getting rid of the arsenic trioxide but managing it.
She said that there is a need to stress to the community that “this is a monster that we have created
and we have to deal with it forever.” Maybe it is a matter of picking the lesser of the evils. “People
need an end picture.” They need to know the footprint, whether for example, there will be picnic
tables on the site, and what the site can be used for.
In terms of engaging the public, Mike Vaydik commented that he had invited 95 people to this meeting
but the turn out would suggest that the arsenic trioxide is not a burning issue in the community. David
McPherson said that not everyone is interested or wants to be consulted. “It’s all about process.”
People expect their executive or representatives to look after their interests and work on their behalf.
People want to have confidence and security that the issue is being handled safely.
Mike Vaydik stated that no one trusts DIAND. The mere fact that DIAND is involved means that
many people will continue to “question until the final solution” is arrived at. It should also be
recognized that it is impossible to inform and engage everyone and that ultimately people have to trust in
the experts.
David McPherson said that people do want to see something happen. People want to see dollars
flowing to fix the problem. They want to see some progress being made. “Maybe we can use a
method that allows some funding to start to flow.” People have no confidence locally that DIAND
is committed to addressing the problem. If DIAND could demonstrate some commitment, there will be
a lot more support for whatever alternative(s) is chosen. He asked if there is a way to get a series of
capital investments rather than one huge one. Dave Nickerson pointed out that the Feds are spending
a lot of money annually on care and maintenance. He asked whether it was possible to start freezing the
arsenic trioxide while the mine in still in operation. David McPherson asked if “the Feds (would) be
willing to make a capital commitment of $30-$40 million rather than spending $5 million a year
in care and maintenance….. Could they be convinced that this is a cost-effective thing to do?”
He suggested that if there were movement toward a solution, there would be a lot more local support.
Daryl Hockley explained that freezing could start at any time. He also mentioned that a new water
treatment plant is part of the cost scenario.
Bill Mitchell noted that if a certain level of community support for a particular course of action could
be indicated, it would be possible to move toward a project description and a submission to the
Mackenzie Land and Water Board. The submission may precipitate a full environmental review. He
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stated that right now there is a good opportunity to deal with Giant because the Feds have recognized
that contaminated sites are a problem that must be dealt with. He also mentioned that a number of
activities are taking place to deal with various issues at the Giant site. He mentioned that DIAND has
acquired 3,000 cubic meters of compost (pig manure) from the GNWT. The compost will be used as
part of the cover materials to control dust and help stabilize the tailing ponds. The compost is ideal for
encouraging and maintaining revegetation on the site. Some steps are also being taken to move into
negotiations with the GNWT with respect to the distribution of liability/responsibility for the surface
remediation.
David McPherson said that the Yellowknife Chamber is prepared to take a position and wonders if
the upcoming workshop is a good time and place to make that position known. Bill Mitchell explained
that the workshop is an ideal time to make a presentation and noted that other groups will be making
presentations of this nature at that time. He explained that it is his hope to have a report ready for
submission to senior management by late April/early May. He does not want to see recommendations to
senior management delayed until summer as he expects that the government may be preoccupied with
other issues by the fall of 2003.
Linda Comerford asked about the reason for the consultations and the kind of input being sought from
the public. Bill Mitchell stated that the consultations were designed to assess the public’s level of
comfort with the various alternatives rather than to ask the public to make a decision on the alternatives.
Dave Nickerson asked what alternative the Technical Advisor prefers. Daryl Hockley explained that
he comes from a community that had a contamination problem. As a member of that community, he said
that he would be very resentful if a bunch of experts came in and arbitrary made the clean-up decision
for his home community. The Technical Advisor’s role is to provide alternatives. He would like to know
the public’s level of comfort with these alternatives but he isn’t looking for a show of hands.
Bill Braden said that he assumes a good portion of the community wants to be involved in discussions
about Giant Mine. He applauded DIAND’s consultation process to date, especially efforts to consult
with students. Getting youth involved is very important. He encourages more and ongoing efforts to
engage community people in discussions and work toward a solution. He suggests that the Mackenzie
Land and Water Board will likely be interested in the level of community confidence (or lack of) in the
alternative that is ultimately put forth. The arsenic trioxide is an unfortunate legacy of the gold mining
history of Yellowknife. There is no quick fix. The challenge is how to manage it responsibly. He says
that people in the community seem to understand that “it is our problem and we don=t have the right
to ship it out.” He said that some people might need to see it, even though this is a “nastier”
approach than keeping it out of sight. If people can see it, it may give them some comfort that it is
properly looked after. “They can keep their eye on it.” In this regard, maybe there is some merit to an
ex situ alternative. He has asked the GNWT about its position and found that they don’t have one. As
an MLA, he will be urging the GNWT to continue to be part of the process.
Dave Nickerson asked about the amount of arsenic coming down the Yellowknife River compared to
Baker Creek. Daryl Hockley explained that the volume of arsenic is the Yellowknife River is
6

considerably less than in Baker Creek.
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Giant Mine Remediation Project
February 19, 2003
Yellowknife Inn, Yellowknife
In Attendance:1
Mandy MacDonald, Sir John Franklin High School Student Council
Nadine Siobhan, Sir John Franklin High School
Courtney Mitchell, public
Mike Mann, Canadian Mental Health Association
DIAND
Bill Mitchell
Other
Daryl Hockley, SRK

Mark Liskowich

Mark Cronk

Stephen Schultz, SRK

Jodi Woollam

Lois Little, Lutra Associates

Discussion Summary
Bill Mitchell described the work of the Giant Mine Remediation Team, the Technical
Advisor (SRK), and the Independent Peer Review Panel. He also provided a brief
overview of feedback gathered to date from the January 14-15th Technical Workshop and
community discussions in Ndilo and Dettah. He described the consultation process and
plans for future workshops. Daryl Hockley presented a visual display of the six main
alternatives for managing the arsenic trioxide over the long term. These alternatives are
described in the Technical Advisor’s December 2002 report. During the presentation, the
following questions were posed.
1. Mike Mann: Does arsenic trioxide have a half- life? (e.g. does the toxicity of
arsenic diminish over time?) What would happen to the arsenic trioxide if it were
left in the cavities? Would it be captured in the dewatering process?
2. Courtney Mitchell: What are the various forms of arsenic? What is the form that
appears in water? What type of skin diseases and cancers are linked to arsenic?
The Technical Advisor responded to these questions.
The Alternatives
Mike Mann expressed concern about the need for ongoing monitoring and care. He
worries that there may be some catastrophic outcome in the event of a change in the
system or if systems break down. What would happen if no one were in charge? “What is
1

15 Yellowknife health, social, family and youth agencies were invited to participate in this target
scoping session: 1. NWT Medical Association; 2. NWT Association of Psychologists; 3. NWT
Registered Nurses Association; 4. Canadian Public Health Association; 5. Canadian Mental
Health Association; 6.Yellowknife Health and Social Services; 7. Stanton Territorial Hospital; 8.
NWT Social Workers Association; 9. NWT Seniors Society; 10. Status of Women Council of the
NWT; 11. NWT Youth Council; 12. Centre for Northern Families; 13. Side Door Youth Centre; 14.
Sir John Franklin Student Council; 15. St. Patrick Student Council
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going to happen 10,000 years from now, when languages and systems are different than
they are now?” Daryl Hockley explained that there really is no answer to what would
happen with a complete breakdown of society and certainly no one can forecast what
systems will be in place in 10,000 years. He stated that the risk assessment considers the
possibility of arsenic release in the short term or during the preparation and
implementation of a particular alternative, and over the long term or within a period of
500 years after implementation. He explained that as an example, the frozen block
alternative could function for some time (e.g. 30-50 years) without any care and
maintenance.
Mike Mann stated that at first glance it would seem that the frozen block alternative is
best. However, he remains concerned about what would happen if the arsenic trioxide is
forgotten or monitoring is not done or is not supported. The attractive feature about the
frozen block alternative is its self-sustainability for a period of time in the event that
systems do breakdown. It also seems to be relatively safe because the arsenic is “not
getting dug out and creating potential health risks.” It seems that any efforts to disturb
the arsenic trioxide would create high risks and certainly “we can’t export it or can’t cart
it away to someplace else.”
Mandy MacDonald agreed that the frozen block alternative is preferable for safety
reasons. She feels that this alternative doesn’t expose people to the arsenic. It also seems
that freezing the arsenic trioxide would ensure that there is no effect on the ground water.
She is concerned about the impact that global climate change could have on the viability
of this alternative. Daryl Hockley agreed that global warming is an important
consideration mainly for financial rather than technical reasons. More freezing systems
would be required in the event of significant changes in ground temperatures but this
doesn’t impact on the feasibility of the freezing alternative. It will take about 50 years for
the top of the stopes to begin to thaw and several hundred years before a frozen chamber
would thaw completely.
Courtney Mitchell asked for an explanation of the thermosyphon technology. She asked
whether thermosyphons could be damaged and what would stop them from working.
Daryl Hockley showed several slides to describe how the technology works and the
numerous situations where this technology is applied (e.g. the Alaska pipeline, the Ekati
and Diavik Diamond Mines). There are about 14,000 thermosyphons that have been in
service for 25-30 years and repairs or maintenance has been minimal, if any at all. Mike
Mann identified various locations in Yellowknife that use thermosyphons to stabilize the
ground (e.g. NWT Legislative Assembly, Dept. of National Defence, and the Bowling
Green Building).
Courtney Mitchell remarked that when she thinks of a landfill site, she thinks of a hole
in the ground. Given surface conditions at Giant, she wonders about the location and size
of the proposed landfill site. Daryl Hockley explained that three areas have been
identified as suitable for the landfill site. The landfill site would be about 500m x 400m,
smaller than the existing tailings ponds currently on the site. One of the main challenges
to developing the landfill is the lack of NWT guidelines for locating a landfill site. He
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noted that it will be “a bit of an exercise for Yellowknifers to form a consensus as to
where to put the landfill site.” Another challenge will be to find enough soil or
construction material.
Mike Mann stated that it is unfortunate that the arsenic trioxide wasn’t buried deeper (to
keep it frozen) in the first place. Daryl Hockley explained that it is indeed fortunate that
the material isn’t buried any deeper because the warmer temperatures at deeper levels
may have been problematic. The arsenic trioxide would also be less accessible at deeper
levels. When the arsenic trioxide was stored, the stopes were in the zone of natural
permafrost, which is why these locations were selected. Over time, mining activity has
caused the degradation of the natural permafrost.
Mandy MacDonald said that she is concerned about ongoing monitoring responsibilities
but she believes that monitoring is not an overly onerous requirement. “It seems like it is
figured out.” Mike Mann said that it is important to ensure that the message (about
monitoring responsibilities) is passed down to the next generation. Daryl Hockley
remarked that technically speaking monitoring can be handled. The issue of monitoring is
really a political one. Some mechanism needs to be identified that binds the government
to this responsibility. He suggested that because First Nations have the oldest
governments and will always be here, it might be an idea to someho w involve them in the
monitoring process. The idea of First Nations involvement has been considered in other
situations where there is a need to address long-term institutional control issues.
In terms of concerns that the community might have about the alternatives, Mike Mann
suggested that the biggest concern is fear, mainly about the unknown. Pictures and
diagrams are a good way to inform the public. Materials need to be in plain rather than
technical language, and information should be presented in a culturally sensitive way. He
suggested that information should be available in all of the NWT’s official languages.
Mandy MacDonald said that people are concerned about global warming. She thinks
that people may be sceptical about the freezing alternative for this reason. People will
need reassurance that global warming will not have negative impacts on the management
alternatives.
Nadine Siobhan said that Giant Mine has been the subject of discussions in Northern
Studies classes at Sir John. Students in these classes have reviewed the public
information materials. The older students are particularly interested in this issue and want
to talk about it. She suggests that students are fearful of the situation. They have heard
that there is enough arsenic trioxide in the stopes to kill three times the world’s
population. She said that there is a need for discussions with students to help them
overcome their fears.
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All water released into the natural environment from
Giant Mine meets or exceeds water quality standards
set out in its water licence.

Water that enters the mine drains to the bottom of
the mine workings. It is then pumped to tailings
ponds on surface. During the summer, this water
is pumped to the on-site water treatment plant to
remove arsenic and other contaminants. The treated
water is transferred to the settling pond, where the
remaining contaminants settle to the bottom of the
pond. The last step is the polishing pond. When
water quality in the polishing pond meets the
regulatory requirements set out in the mine’s water
licence, it is released into Baker Creek.

Water Treatment and
Tailings Storage

Giant Mine is located within the municipal
boundaries of the City of Yellowknife, on the shores
of Great Slave Lake and about five kilometres from
the downtown area. Ndilo and Dettah, two First
Nations communities, are located approximately
2.5 and 9.8 kilometres from the site. The Giant Mine
site is 2,345 acres (949 hectares), with mine workings
reaching a depth of 2,000 feet.

Giant Mine Site

All ore processing at Giant Mine ceased in 1999.
The arsenic trioxide dust stored underground is
being managed safely.

Other sources of arsenic in the Giant Mine area
include tailings, waste rock, underground mine
workings and contaminated soils.

Gold ore at Giant Mine is rich in arsenopyrite.
To extract gold from the ore, a roasting process
was used. This process also created arsenic trioxide
dust (As2O3), a highly toxic substance. Most of the
dust was collected and pumped underground into
10 chambers and five mined-out stopes at the site.
Currently, there are 237,000 tonnes of the dust
stored underground at Giant Mine, which is
equivalent to seven 11-storey office buildings (for
example, the Precambrian Building in Yellowknife).

Mining and Ore Processing

Giant Mine Underground, Yellowknife, NT

Arsenic Trioxide
Dust Storage
Chamber

3) Chamber frozen in solid block

Frozen Area

1) Freeze under chamber

Freeze
Plant
Thermosyphons

Active
Freezing
Lines

Carbon dioxide
(CO2) liquid

Frozen rock

Carbon dioxide
(CO2) liquid
dribbles down

Air temperatures
below 0°C

Radiator fins

Heat flow

Carbon dioxide
(CO2) gas rises

Heat released

Sealed tube

Thermosyphon

• Commonly used
successfully in the North

• Continuous cycle:
vaporizing CO2 into a
gas, rises to top, heat
released through radiator
fins, CO2 cools and
condenses into liquid,
dribbles back down

• Takes heat out of the
ground and releases it
into cold air during the
winter

• Passive system with
pressurized carbon
dioxide (CO2)

LONG-TERM OPERATION: Once the block is
effectively frozen solid, it would remain frozen with
the aid of thermosyphons, which do not require an
energy source (see diagram). Water from other onsite mine workings would still require treatment.

TIME INVOLVED: 20 years to achieve solid
frozen block

COST: $90 to $120 million

Other Details

Water is added to slowly fill the cup-like shape.
The freeze plant will continue to operate until the
entire contents of the “cup” are frozen, including
the arsenic chambers. This will prevent any water
from entering or exiting the chambers.

Step Three

Drill vertical holes alongside the chambers and
stopes, and insert pipes into the holes. Circulate
super-cooled liquid from the freezing plant through
the pipes to freeze walls around the stopes and
chambers. Step One and Two will form a secure
cup-like shape of frozen rock around the arsenic
chambers, which will prevent water circulation.
Install thermosyphons to aid in the freezing process
and maintain frozen area.

Step Two

Drill holes in the rock and under the stopes and
chambers. Install pipes into the holes. Connect the
pipes to a freezing plant on the surface. Circulate
a super-cooled liquid through the pipes, which
would freeze the rock and any nearby water under
the chambers and stopes.

Step One

These diagrams represent the basic steps involved
with the Frozen Block Alternative for long- term
management of the arsenic trioxide dust stored
underground at Giant Mine.

The Frozen Block Alternative

Giant Mine Underground, Yellowknife, NT

How thermosyphons
work

2) Freeze surrounding the chamber

Arsenic Trioxide Management

Yellowknife Gold
Mines Ltd. acquire
Burwash’s assets,
which become part
of a subsidiary: Giant
Yellowknife Gold
Mines Ltd. (GYGML)

1937

Burwash
Yellowknife
Mines Ltd.
stake 21 claims,
including what
would become
Giant Mine.

1935

Arsenic trioxide
storage moves to
mined out stopes
located in
permafrost zone.

GYGML initiates first
studies into arsenic in
surrounding
environment, leading to
revised operations.

• Tailings deposited
into Back Bay.

• June 3: First gold
brick is poured.

1948

1962

1950

Tailings dam
#2 is built.

1957

Commissioner’s
Lands Act
proclaims
surface land
transfers to
Territorial
Government,
including site
of Giant Mine.

1970

Northwest
Tailings Pond
is built to
accommodate
re-processed
tailings.

1987

Royal Oak
Mines Inc.
is formed.

1991

• DIAND starts work on an action plan to manage
arsenic trioxide dust stored underground.

• DIAND sells Giant Mine assets to Miramar Giant Mine
Ltd., a division of Miramar Mining Corporation. DIAND
took on the role of caretaker for the pre-existing
environmental liabilities on the property, including the
arsenic trioxide dust stored underground

• By court order, the interim receiver transfers Giant
Mine to DIAND.

• Royal Oak Mines Inc. goes into receivership.
DIAND, in conjunction
with Royal Oak Mines
Ltd., Environment
Canada, the Government
of Northwest Territories
and the City of
Yellowknife, hold a
technical workshop to
discuss management of
arsenic trioxide at Giant.

1999

• The Giant Mine Community Alliance is established and
holds its first meeting.

• DIAND initiates extensive public communications
campaign regarding management alternatives for Giant
Mine.

• IPRP tables its review of the technical advisor’s final
report.

• Technical advisor tables its final report, “Arsenic
Trioxide Management Alternatives, Giant Mine,” at a
public workshop in January.

Winter 2003

• DIAND seeks approval to
proceed with project description.

• Communications phase, which
began following the public
workshop in January, concludes
with a public workshop on May
26 and 27.

Spring, 2003

1997

Explosion during labour
strike results in the
deaths of nine miners.

1992

SRK Consulting wins
international competition to
become lead technical advisor
to DIAND for the project.

2000

• Remediation work is completed on the
former tailings beach on Back Bay.

• A public technical workshop is held to review
the report.

• Technical advisor completes the report "Study of
Management Alternatives – Giant Mine Arsenic
Trioxide Dust".

2001

• Field testing of a deep thermosyphon is initiated at the mine.

Royal Oak
Resources Ltd.
gains control
of Giant
Yellowknife
Mines Ltd.

1990

• Regular inspection of
storage chambers
begins.

• From 1981 to 1986,
Koppers buys 6,700
tons of arsenic trioxide
dust from Giant Mine.
Then the price drops
and Koppers stops
purchasing.

1986

Koppers Corp. of
Georgia, U.S. agrees to
purchase arsenic trioxide
dust from Giant.

1980

Airborne arsenic
emissions drop
to 200 to 300
1974
kg/day.
Open pit
mining
begins.

1959

• A Dracco baghouse
facility is constructed
to collect arsenic
trioxide dust.

• Mill processing rate
increases to 1000
tons per day.

1958

A Hot Cottrell
ESP is installed
to capture
gold-bearing
arsenic dust.

Mill processes
400 to 700 tons
of ore per day.

1952

• Arsenic trioxide dust is
pumped into mined out
1949-51
storage chambers 80Airborne arsenic 250 feet below surface
in permafrost.
emissions are
estimated at
7,500 kg/day.

1955

Tailings dam
construction
marks beginning
of engineered
tailings disposal.

• A Cold Cottrell
Electrostatic
Precipitator (ESP) is
installed to remove
arsenic trioxide from
roaster gases.

• Arsenic emissions drop
to 5,500 kg/day.

1953

1951

Photo: Deryk Bodington

DIAND begins developing a
project description on the
Frozen Block method as
the preferred long-term
management alternative for
the arsenic trioxide dust.

• DIAND and community stakeholders appoint the Independent Peer
Review Panel to assess the options for long-term management of
arsenic trioxide.
• Tier 2 human health and ecological risk assessments are conducted
to assess the risks of current arsenic releases from the mine site, as
well as potential future releases under various arsenic trioxide
management alternatives being evaluated by the technical advisor.

Winter 2004

2002

Giant Mine Historical Timeline
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How to Best Manage Arsenic Trioxide Dust Stored at Giant Mine,
(SRK, December 2002)

How to Best Manage
Arsenic Trioxide Dust
Stored at Giant Mine
Based on information contained in SRK’s December 2002 report,
Giant Mine Arsenic Trioxide Management Alternatives
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How to Best Manage Arsenic Trioxide Dust Stored at Giant Mine

Two alternatives have been recommended for

(1) ARSENIC TRIOXIDE DUST AT GIANT MINE

managing the arsenic trioxide dust stored
underground at Giant Mine.
The recommendations have been offered by a
Technical Advisor hired by the Department of Indian
Affairs and Northern Development (DIAND). The
Technical Advisor is a team of technical experts that
was enlisted to develop a plan for the long-term
management of arsenic trioxide, a harmful substance.

Giant Mine, located just north of Yellowknife, has
been producing gold since 1948. The gold comes from
an ore that contains an arsenic-bearing mineral
known as arsenopyrite. The process used to extract
gold from the ore also released arsenic-rich gases.
From 1951 to 1999, Giant Mine captured the arsenicrich gas as a dust called arsenic trioxide. (Although
gold ore is still mined at Giant today, it is now

After three years of study, the Technical Advisor has

processed at Con Mine in Yellowknife. The process

identified what it believes to be the best in situ (or

used at Con Mine does not produce arsenic trioxide.)

“leave underground”) alternative and ex situ (“take it
out”) alternative for safeguarding the area’s ground
and surface water from unsafe levels of arsenic. The
recommended alternatives are two of several
evaluated by the Technical Advisor.

The arsenic trioxide dust produced at Giant Mine was
stored underground in mined-out cavities, or
“stopes,” and chambers built specifically for holding
the dust. The presence of permafrost made
underground storage an attractive choice, since the

The recommended in situ alternative involves

frozen rock would limit the movement of ground-

isolating the arsenic trioxide dust in its current

water and keep the dust dry. The underground

location by artificially creating a frozen block around

option also provided a large volume of storage at a

the underground storage areas. The ex situ option

reasonable cost.

would remove the dust from the underground
storage areas and encase it in cement. Neither
alternative is a quick fix, walk-away solution – both
demand long-term monitoring of the mine site.

However, by the end of the 1970s, there was strong
evidence that permafrost in the arsenic storage areas
was disappearing and the movement of groundwater
in these areas was increasing. The loss of permafrost

Public feedback is sought to assist DIAND in choosing

may have been caused by increased mine activity near

the best way to manage the arsenic trioxide dust.

the storage areas and the movement of warm
ventilation air in the mine.

The following pages provide further detail on:
(1) arsenic trioxide dust at Giant Mine; (2) the

From the mid 1980s onward, the guidelines used at

potential risk to the environment, wildlife and

Giant Mine for selecting suitable areas for storage

human health; (3) the management alternatives

chambers no longer included the presence of

considered; (4) recommendations; and, (5) the

permafrost. An area was considered suitable if the

public feedback process.

rock was stable, the area could be effectively sealed
off from the rest of the mine with concrete
bulkheads, and the excavation was relatively dry
before dust storage commenced. Giant Mine has four
storage chambers located partially above the zone in
which permafrost could occur.

How to Best Manage Arsenic Trioxide Dust Stored at Giant Mine
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After almost 50 years of production, approximately

(2) POTENTIAL RISK OF ARSENIC

237,000 tonnes of arsenic trioxide dust is now
stored underground at Giant Mine. The dust is

The U.S. Environmental Protection Agency has

stored in five mined-out stopes and ten specially

classified arsenic as cancer causing. Unsafe levels of

constructed chambers.

arsenic in drinking water have been linked to skin

Currently, a drainage and pumping system ensures
that no contaminated mine-water is released into the

cancer. Arsenic is also associated with kidney and
liver ailments.

environment. Water from the underground mine is

When underground operations at Giant Mine come to

collected, pumped to the surface and discharged into

an end, the present water drainage and pumping

the Northwest Tailings Pond. The water is then

system could be shut down, causing groundwater to

treated to remove arsenic and other contaminants

flood the mine. If no steps are taken (however,

before it is discharged to Baker Creek. While this

DIAND will ensure the water drainage and pumping

system effectively limits the release of arsenic into the

system continues), the arsenic in the stored dust would

environment, it is not a permanent solution.

eventually dissolve and contaminate the groundwater,

In late 1999, when Giant Mine’s owner went
bankrupt, DIAND assumed responsibility for preexisting conditions at the mine, including the arsenic

as well as any surface waters the groundwater comes
in contact with. Surface waters at risk would include
Baker Creek, Back Bay and Yellowknife Bay.

trioxide dust. An independent Technical Advisor was

Current water quality within the mine is carefully

immediately hired to develop a plan for the long-

monitored. Arsenic concentrations in areas close to

term management of the arsenic trioxide dust. The

the dust-filled chambers and stopes are in the range

Technical Advisor is a team of experts led by SRK

of 4,000 milligrams per litre (mg/L). By comparison,

Consulting Inc.

the maximum arsenic concentration allowable in

The Technical Advisor’s final report, Giant Mine
Arsenic Trioxide Management Alternatives,
recommends two alternatives for further
consideration, based on the results of scientific,

drinking water in Canada is 0.025 mg/L. It is clear that
arsenic trioxide management measures must ensure
that such highly contaminated water does not enter
the environment.

engineering and risk assessment studies carried out

There are various levels of risk in possible future

over the past three years. Copies of the final report

releases of arsenic from Giant Mine. To assess these

are available from DIAND’s Giant Mine Remediation

risks, the Technical Advisor considered the effects of a

Project office, located on the fifth floor of the

wide range of possible future releases, varying from

Precambrian Building in Yellowknife .

950 kilograms (kg) to 16,000 kg of arsenic a year. The

An Independent Peer Review Panel (IPRP) has
reviewed the Technical Advisor’s report. The panel is
made up of nine independent experts who are not
associated with either SRK or DIAND. Copies of the
IPRP’s report will be available in February 2003 from
DIAND’s Giant Mine Remediation Project office.

low end of the range (950 kg) represents the level of
arsenic releases expected if any of the management
alternatives under consideration are successfully
completed. The high end of the range represents
the maximum releases that could occur if no
management measures are in place when the mine
is allowed to flood.

How to Best Manage Arsenic Trioxide Dust Stored at Giant Mine
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The Technical Advisor’s risk assessment suggests that

The seven alternatives are:

arsenic releases as high as 16,000 kg/year would result
in no significant increase in the risk to plants and fish

Alternative A

in Back Bay and Yellowknife Bay. However, in Baker

All of the Alternative A versions rely on the continued

Creek, even the current arsenic releases and the

collection and treatment of contaminated water from

lowest estimated future releases pose a potential risk

around the arsenic chambers and stopes.

to fish and some animals. The primary source of this
risk is the existing arsenic in the sediments on the

• Alternative A1: the mine would be allowed to

creek-bottom, which is linked to contamination from

flood and then wells would be installed in the

the mine over its long history.

arsenic storage areas to capture all of the
contaminated water. The contaminated water

A human health-risk assessment indicates that arsenic
release rates of about 4,000 kg/year from the mine
site can result in arsenic intakes that exceed
“tolerable” levels set by Health Canada.

would be treated to remove arsenic.
• Alternative A2: water would be collected from a
level in the mine that is well below the bottom of
the arsenic chambers and stopes. Groundwater

Based on the results of the ecological and human

around the mine would also be drawn down into

health risk assessments, the Technical Advisor

the pumping system. The water would be treated

proposes 2,000 kg/year as a target for maximum

to remove arsenic.

future arsenic releases from Giant Mine. This level of
arsenic release will result in human health risks below
Health Canada’s threshold and will keep the arsenic
concentrations in Back Bay at, or below, the
guidelines for freshwater life set by the Canadian
Council of the Ministers of the Environment.

• Alternative A3: additional work would be
performed to reduce water inflows to the mine,
including reshaping the ground surface and
diverting Baker Creek where it passes over one of
the storage stopes. Water would be collected from
below the chambers and stopes (as in Alternative
A2), treated to remove arsenic and then discharged.

(3) THE ALTERNATIVES

Alternative B
All versions of Alternative B include freezing of the

Initially, the Technical Advisor identified over 50

ground around the chambers and stopes, then

technologies that could be applied in the long-term

allowing the area to re-flood slowly so that ice would

management of the arsenic trioxide dust. After

form around and/or within the chambers and stopes.

review, the Technical Advisor developed seven leading

The main difference between the alternatives is in the

alternatives involving the most promising technologies.

methods used to freeze the ground and keep it frozen.

Some of the alternatives have several versions.
• Alternative B1: the ground surface would be
All of the alternatives have long-term water treatment

prepared so that, after the initial freezing, there

and waste-disposal requirements. None of the

would be sufficient insulation to keep the ground

alternatives provide a quick-fix, “walk-away” solution.

frozen indefinitely. The assessment of this
alternative showed that it would be difficult to
sustain frozen conditions at the bottom of the
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chambers. As a result, Alternative B1 was dropped

greatly reduce the future use of arsenic as a wood

from further consideration.

preservative. As a result, Alternative E was dropped
from further consideration.

• Alternative B2: the ground around the arsenic
chambers and stopes would be cooled to create a
“frozen shell” that would prevent the inflow and
outflow of water. The freezing system would
remain in place and would be re-started in future if
the frozen shell began to thaw.
• Alternative B3: the ground around and within the

Alternative F
The dust would be removed and put through a
process to recover gold and convert the arsenic
trioxide to a more stable chemical form known as
scorodite. The scorodite residues would be stored in
an on-site hazardous waste landfill.

chambers and stopes would be frozen, in effect
turning the dust and the surrounding rock into a

Alternative G

“frozen block” through which water could not

The dust would be removed and encased in a more

move. The freezing system would remain in place

stable material. The waste would then require

and would be re-started in the future if the frozen

disposal in a hazardous waste landfill constructed

block began to thaw.

on the site.

Alternative C
The arsenic trioxide dust would be taken from its
current locations and moved to the bottom of the
mine (about 700 metres below surface), where it
would be deposited in specially constructed vaults.

• Alternative G1: the dust would be mixed with
cement. Encasing in cement is an established wastedisposal method and has been used for a variety of
hazardous materials.
• Alternative G2: the dust would be mixed into a

The vaults would be below the depth at which

mass of bitumen to produce a material that is

surface waters circulate in the ground. As a result,

water-repellant, minimizing the risk of arsenic

the vaults would be isolated from any contact with

dissolving. Bitumen is a solid oil based substance

the surface environment.

commonly used in surfacing roads and
waterproofing. However, bitumen has never been

Alternative D

used for large jobs involving stabilization of

The arsenic trioxide dust would be removed from

hazardous wastes. As a result, Alternative G2 was

the mine and then shipped off site to the nearest

not assessed in detail.

hazardous waste disposal site (possibly located
in Alberta).

The risks and costs associated with each alternative
have been assessed by the Technical Advisor. Three

Alternative E
The dust would be removed and put through a
process to recover high purity arsenic trioxide and

categories of risk were considered:
• Risks of arsenic release in the short term, (during
the implementation of each alternative);

gold. The high purity arsenic trioxide would be sold
to American wood preservative manufacturers.

• Risks of arsenic release in the long term, (within a

However, recent changes to U.S. regulations will

period of 500 years after implementation); and,
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• Worker health and safety risks (the risks faced by

The long-term risks associated with Alternative A are

site workers during implementation and post-

moderate or high because of the reliance on

implementation activities)

continual pumping to collect highly contaminated
water. Alternative A1 has a high long-term risk

The cost estimates take into account capital costs,

because contaminated water could escape the site if

operating costs over 100 years and, in the case of

there is even a one-year failure of the water

Alternative F only, revenues from the sale of gold.

collection and treatment system. Alternatives A2 and

A range of net costs was calculated, reflecting

A3 have lower long-term risks because, in the event

uncertainties in the alternative designs. The risks

of a water collection system failure, the groundwater

and costs of the alternatives are summarized in the

would take several years to fill up the mine before

table below.

any contaminated water would leave site.

The low (and very low) risks of arsenic release in the

Alternatives B2 and B3 pose low long-term risks

short term under Alternatives A, B and C arise from

because the ground around the arsenic trioxide dust

the potential for a spill from the water-treatment

would remain frozen for decades, even without any

pipeline or pond. The moderate short-term risks with

re-freezing. Alternative C poses very low long-term

Alternatives F and G1 come from the potential for

risks because dust in the deep disposal vaults would

spills or releases when removing and processing the

effectively be isolated from all contact with the

dust. The highest short-term risks are under

environment. The low (and very low) long-term risks

Alternative D, where there is risk of accidents during

from Alternatives D, F and G1 are associated with the

off-site transportation of dust to a disposal area.

requirement for collection and treatment of
contaminated water from the hazardous waste

Summary of Risks and Cost

Alternative

Probability of Significant
Arsenic Release

Worker Health
& Safety Risk

Net Cost Range
($Million)

Short Term

Long Term

A1. Water Treatment with Minimum Control

Low

High

Low

30-70

A2. Water Treatment with Drawdown

Low

Moderate

Low

80-110

A3. Water Treatment with Seepage Control

Low

Moderate

Low

80-120

B2. Frozen Shell

Very Low

Low

Low

90-110

B3. Frozen Block

Very Low

Low

Low

90-120

C.

Deep Disposal

Low

Very Low

Moderate

190-230

D.

Removal and Surface Disposal

High

Very Low

Moderate

600-1000

F.

Removal, Gold Recovery
and Arsenic Stabilization

Moderate

Very Low

Moderate

400-500

Moderate

Low

Moderate

230-280

G1. Removal & Cement Encapsulation
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storage facility required for the residue. Alternative

(5) PUBLIC FEEDBACK

G1 produces a less stable residue than Alternative F,
and therefore poses a slightly higher long-term risk.
Alternatives C, D, F and G1 require handling of the
arsenic trioxide dust in confined underground
conditions, which is the main contributor to the
higher worker health and safety risks.

The information provided in this summary is drawn
from the Technical Advisor’s Final Report on Giant
Mine Arsenic Trioxide Management Alternatives. The
report’s release marks the beginning of the second
phase of an intensive public consultation process led
by DIAND. Public feedback on the report’s findings
will assist DIAND in recommending a single
alternative for managing the arsenic trioxide dust

(4) RECOMMENDATIONS

stored underground at Giant Mine.

The local community has expressed reservations both

Public feedback – together with DIAND’s evaluation

about management options that leave the dust where

of both the Technical Advisor’s report and the

it is and those that bring the dust to surface. As a

Independent Peer Review Panel’s assessment and

result, the Technical Advisor has recommended that

recommendations – will help to determine which

the best in situ (“leave underground”) and ex situ

alternative is recommended to senior federal

(“take it out”) alternative should both be put forward

government officials.

for public consultation.

Following the federal government’s decision, an

The Technical Advisor believes the best in situ

extensive Giant Mine Project Description will be

alternative is Alternative B3: isolating the arsenic

submitted to the Mackenzie Valley Land and

trioxide dust in its current location by creating a

Water Board.

frozen block, continued monitoring and occasional refreezing. The ground freezing alternatives are
generally the lowest risk alternatives.
The Technical Advisor believes the best ex situ
alternative is Alternative G: dust extraction and
encapsulation in a stable material. Of the materials
considered, bitumen would better confine the arsenic,
thereby resulting in lower long-term risks. However,
to the Technical Advisor’s knowledge, bitumen
encapsulation has not been applied at this large of a
scale. Cement encapsulation, on the other hand, is a
proven technology. The Technical Advisor therefore
recommends that DIAND carry forward encasing the
dust in cement as the preferred ex situ option, but
that the development of full-scale bitumen
encapsulation be further considered if an ex situ
approach is ultimately selected.

How to Best Manage Arsenic Trioxide Dust Stored at Giant Mine
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The Department of Indian Affairs and Northern

The Technical Advisor’s report identifies what it

Development (DIAND) is responsible for conducting a

believes to be the best in situ (leave underground)

thorough examination of management alternatives to

alternative and ex situ (take it out) alternative to

address the arsenic trioxide dust stored underground

safeguard the environment from unsafe levels of

at Giant Mine.

arsenic and protect the long-term health and safety
for residents of Ndilo, Dettah and Yellowknife. The

DIAND retained the services of SRK Consulting Inc.,
one of the world’s leading engineering consulting
firms in the field of mine closure, as lead Technical
Advisor to the project. Over the past three years, SRK
examined more than 50 management alternatives for
arsenic trioxide dust stored at Giant Mine. The
Technical Advisor’s evaluation has been captured in
their final report, Arsenic Trioxide Management
Alternatives – Giant Mine. The report provides
recommendations for the preferred management

Technical Advisor’s recommended in situ alternative
involves isolating the arsenic trioxide dust in its
current locations by artificially freezing the storage
chambers and surrounding areas into frozen blocks.
The ex situ alternative would remove the dust from
the underground storage areas, encase it in cement
and permanently store the material in a secure
landfill located on the surface of the property.
Consultation on the two recommended management
alternatives began with a workshop in January, 2003.

alternatives at Giant Mine.
The IPRP considers the Technical Advisor’s study of the
DIAND established an Independent Peer Review Panel
(IPRP) to evaluate and critique the Technical Advisor’s
report. The panel is made up of nine individuals who
are associated with neither the Technical Advisor nor
DIAND and are leading experts in their respective
fields. The IPRP includes specialists in fields of special
importance to this project, namely geotechnical study,
mining, mineral processing, environmental

Giant Mine situation to be thorough and the level of
study appropriate for the evaluation and selection of
a preferred long-term management alternative for
the arsenic trioxide stored at Giant Mine. The IPRP
notes that under the terms of the Water Licence, the
Project Description regarding the arsenic trioxide dust
will become part of the Abandonmant and
Restoration Plan.

engineering, hydrogeology, permafrost, risk
assessment, toxicology and public health.

Many of the IPRP’s recommendations look ahead to
the Project Description phase, after a preferred long-

The IPRP has reviewed the Technical Advisor’s report
with the objective of assessing the scope and quality
of the work to evaluate potential management
alternatives. The IPRP agrees with the two alternatives

term management alternative is selected. The Project
Description requires more comprehensive information,
including data for a detailed design and information
for construction and implementation plans.

recommended by the Technical Advisor for managing
the arsenic trioxide dust stored underground at Giant

Public feedback – together with DIAND’s evaluation

Mine. The IPRP also recognizes the Technical Advisor’s

of both the Technical Advisor’s report and IPRP’s

report is not meant to provide a final design of the

assessment – will help determine which alternative is

preferred alternative. Looking ahead, the IPRP has

recommended to senior federal government officials.

identified several issues to address, particularly during

Following the federal government’s decision, an

the development of a Project Description after a

extensive Arsenic Trioxide Management Project

preferred alternative is chosen.

Description will be submitted to the Mackenzie Valley
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Land and Water Board for approval, as required

Approximately 237,000 tonnes of arsenic trioxide dust

under the current Water Licence.

is now stored underground at Giant Mine. The dust is
stored in five mined-out stopes and ten specially

Copies of the IPRP’s review and the Technical Advisor’s
final report are available at DIAND’s Giant Mine
Remediation Project office, located on the fifth floor
of the Precambrian Building in Yellowknife. A
summary of the Technical Advisor’s report, How to
Best Manage Arsenic Trioxide Dust Stored at Giant

constructed chambers. Currently, a drainage and
pumping system ensures virtually no contaminated
mine-water is released into the environment. While
this system effectively limits the release of arsenic into
the environment, it is not the most appropriate longterm management alternative.

Mine, is also available at the project office.
The following pages provide background on the
arsenic trioxide dust stored underground at Giant

HIGHLIGHTS OF THE IPRP’S REVIEW

Mine, highlights of the IPRP’s recommendations and a
listing of panel members. Also included are two

The following list highlights the IPRP’s

appendices: Consultation/Communication Activities

recommendations and analysis of the Technical

and IPRP Conclusions (verbatim).

Advisor’s report.

1) Further investigate potential risks

BACKGROUND

The Technical Advisor’s assessment of the human and
ecological risks from arsenic trioxide storage was

Giant Mine has been producing gold since 1948. From

intended to be a preliminary quantitative assessment.

1951 to 1999, Giant Mine collected arsenic trioxide

As project details are refined and a Project

dust as a by-product of extracting gold from the

Description is developed, a final and more thorough

mine’s ore.

risk assessment will be required for the preferred
management alternative. Some important issues that

The arsenic trioxide dust was stored underground in

need more investigation include:

mined-out cavities, or “stopes,” and underground
chambers built specifically for holding the substance.

Only arsenic released through water flow is currently

The presence of permafrost made underground

quantified. Other release pathways, such as airborne

storage an attractive choice, since the frozen rock

releases during dust removal and

would limit the movement of groundwater and keep

surface/underground handling, should be quantified.

the dust dry. However, by the end of the 1970s,
permafrost in the arsenic storage areas disappeared
and the movement of groundwater in these areas
increased. The loss of permafrost may have been
caused by increased mine activity near the storage
areas and the movement of warm ventilation air in
the mine.

The Technical Advisor’s preliminary evaluation of
the risks involved may be too optimistic for the
management alternatives requiring re-mining of
the dust. The evaluation of worker health and safety
risks as “moderate” may be underestimating the
potential dangers.
All arsenic released from the Giant Mine site is
assumed to be through Baker Creek, which flows into
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Back Bay and Yellowknife Bay of Great Slave Lake.

requirements, especially if the frozen zone around

Arsenic released by surface or groundwater flow to

the chambers and stopes is increased (i.e. longer

other water bodies, such as Back Bay, may need to

freezing periods or lower freezing temperatures as

be considered.

freezing technology progresses in the future). As well,
a grout curtain around the stopes and chambers

The presence of potentially toxic arsenic species
among local fish must be determined to justify or

would reduce the effects of long-term thawing by
groundwater flow.

amend current assumptions.
Past emissions leading to high arsenic levels in Baker
Creek sediments remain an environmental problem.
Water quality in Baker Creek does not satisfy an
acceptable range and may impact local wildlife, such
as mink, muskrat and fish, regardless of which
alternative is chosen. Cleanup of the creek should be
explored, although this activity is not part of the
Technical Advisor’s scope of study.

3) Definitively quantify amount of
non-recoverable arsenic
There is uncertainty as to exactly how much of the
arsenic trioxide can be extracted from within the
vaults, including some that has been absorbed into
the surrounding bedrock. The assumption that two
per cent of the arsenic trioxide is non-recoverable
needs to be more definitively quantified. This final
assessment will be critical in determining the cost,

Cancer risk needs further consideration. IPRP

extent and schedule of implementing the overall

recommends that DIAND consult with the appropriate

management strategies. The amount of residual

communities to identify health concerns.

arsenic trioxide dust remaining in the stopes and
chambers will also be an important factor in

2) Provide for an end to maintenance requirements

determining when to discontinue maintenance

IPRP recommends continuing efforts to reach

measures – the less arsenic left behind would

acceptable environmental conditions that will not

correspondingly reduce the time required for

require further maintenance activities in the long

acceptable water quality to be attained.

term. As far as the underground workings are
concerned, the ex situ alternative of extracting the

4) Implement verification testing

arsenic favours the discontinuation of long-term

The Giant Mine Remediation Project represents a

maintenance (water treatment) associated with the

challenge that is unprecedented both in terms of its

underground storage areas, at some time in the

scope and complexity. The IPRP stresses the need for

future. The ex situ alternative will require long-term

verification testing of either management alternative.

maintenance of the facility storing the encapsulated

For example, while the freezing method is a well-

arsenic. As a result, the IPRP recommends special effort

accepted technology, valuable lessons would be

be made at the design stage to reduce the long-term

learned from even a short-term demonstration on

maintenance of the disposal facility. In this respect,

one of the smaller storage chambers. Good practice

deep disposal in specially-constructed underground

can then be confirmed and applied to the freezing of

vaults, merits consideration, as discussed later.

all Giant Mine’s mined-out cavities and storage
chambers. As well, a demonstration project would be

The in situ option, if correctly implemented, may also
provide a long-term solution for water treatment
resulting in the minimizing of maintenance

useful in testing monitoring instruments and training
local engineers and other personnel in acquiring data
and analysis.
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5) Combine elements of alternatives

Although Yellowknife is situated in a region of low

IPRP agrees with the Technical Advisor in narrowing

seismic, or earthquake activity, there is a need to

down the potential arsenic trioxide management

address the potential for seismic events and how that

alternatives and in the selection of two choices to be

may affect the long-term performance of existing

taken through a public consultation process. IPRP

underground arsenic storage chambers and stopes or

suggests DIAND also consider the merits of combining

any surface landfill constructed.

certain aspects of the short-listed management
alternatives when it prepares its final Project
Description. For example, if the in situ alternative is
selected, sludge from the water-treatment plant
could also be stored and frozen underground with

Additional surveys of mine water inflows should be
completed to confirm existing interpretations and
arsenic release estimates, particularly near arsenic
chambers during spring snowmelt inflow.

the arsenic to reduce landfill requirements and risk.

Additional work should be done to confirm arsenic

If the ex situ alternative is selected, the encapsulated

levels by increased sampling at additional locations,

arsenic could be stored in specially-constructed vaults

in particular assessing the effects of old exploration

at the bottom of the mine – below the depth at

boreholes and direct releases from arsenic dust

which water circulates – rather than disposed of on

chambers and stopes.

the surface in a secure landfill.
The contaminating life span of a landfill (i.e., the time

6) Integrate surface and underground activities

frame over which the landfill and its contents will

DIAND should integrate planned surface

continue to be a potential source of contaminant

remediation/closure activities with proposed

release) should be addressed. It is critical that

underground work. For example, should Baker Creek

appropriate studies be carried out if a secure landfill

be relocated? The seasonal thaw of Baker Creek has

is considered.

resulted in the flooding of Giant Mine’s underground
areas and may have a detrimental effect on freezing

8) New technologies

activities of chambers located below or near the creek.

DIAND should remain open to considering new
technologies that could provide improvements or cost

7) Additional studies

savings to the alternative selected. For example, if the

The IPRP notes the Technical Advisor’s report is not

in situ alternative is chosen, advances in freezing

intended to represent a basis for a detailed

technology may provide a solution for water quality

engineering design. Instead, the report aims to

concerns and reduce to an absolute minimum the

provide an evaluation of the alternatives. When one

need for long-term remediation measures. If the ex

alternative has been chosen, DIAND will need to

situ option is chosen, studies have shown that

develop more detailed descriptions of the tasks and

bitumen, compared to conventional cement

schedules that will be necessary for preparing the

encapsulation, is potentially an effective means of

Project Description. As well, numerous additional

further limiting the arsenic from being released. The

studies will be needed to provide data for the design,

IPRP believes it would be worthwhile to conduct

construction planning and implementation phase.

further test trials of this technique if the ex-situ

These include geological, hydrogeological and water

alternative is selected.

chemistry issues. For example:
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IPRP Members

The IPRP comprises nine recognized experts whose

Jean-Marie Konrad

qualifications reflect experience and expertise in the

Professor, Department of Civil Engineering,

various technical fields addressed by the Technical

Université Laval

Advisor throughout the development of their final
report, Arsenic Trioxide Management Alternatives –
Giant Mine. These fields include geotechnical, mining,
mineral processing, environmental engineering,
hydrogeology, permafrost, risk assessment, toxicology
and public health. The members of the IPRP are:

Dr. Konrad is a specialist in ground freezing, cold
regions engineering and permafrost regimes.

Robert E.J. Leech
Chairman, Gartner Lee Ltd.
Mr. Leech is a specialist in hydrogeology, specifically in

C.O. (Chuck) Brawner

groundwater flow and contaminant transport.

Owner, C.O. Brawner Engineering
Mr. Brawner is a specialist in tailings dam engineering,

M.A.J. (Fred) Matich

rock mechanics and mine stability with experience in

Owner, MAJM Corporation Ltd.

local, national and international projects.

Mr. Matich is a specialist in applied geotechnical
engineering. He has over 40 years of experience that

Laurie H.M. Chan
Associate Professor, Centre for Indigenous People’s
Nutrition and Environment, McGill University; Chair,

include: numerous projects world-wide; approximately
30 published papers and presentations, and over 20
appointments to peer review boards.

NSERC Northern Research

Craig Nowakowski

Dr. Chan is an expert in Indigenous Peoples’ nutritional

Senior Environmental Health Officer, Stanton

and environmental issues. He is a specialist in

Territorial Health Authority

toxicology and assessing potential human health risks.

Mr. Nowakowski is a specialist in public and

Lawrence J. Connell

environmental health.

Senior Environmental Mining Specialist, AMEC

Kenneth G. Raven

Mr. Connell is a specialist in water treatment, mineral

Senior Hydrogeologist, President,

processing, arsenic upgrading, arsenic treatment,

INTERA Engineering Ltd.

environmental assessment and the metallurgy of
Giant Mine.

Mr. Raven is a specialist in fractured rock
hydrogeology, aqueous geochemistry, structural
geology and conceptual hydrogeologic models.

Steve E. Hrudey
Professor, Environmental Health Sciences, Faculty of
Medicine and Dentistry, University of Alberta
Dr. Hrudey is a specialist in the assessment of human
exposure to contaminants such as arsenic and risk
assessment methodologies.
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Appendix A – Consultation/Communication Activities

Jan 14, 15, 2003

Feb 25, 2003

Workshop Public release of the Technical Advisor’s

Presentation to St. Patrick’s High School. (46 students,

Final Report and initial findings of the Independent

four staff)

Peer Review Panel’s review of the Technical Advisor’s
report. Event was publicized in print, on radio and on

Feb 26, 2003

local television. Report available in Public Registry.

Mackenzie Valley Environmental Review Board. (full

(Over 100 participants)

board and two staff members)

Jan 14, 2003

Feb 28, 2003

Evening public session – abbreviated version of the

Two presentations to Sir John Franklin High School.

workshop presentations by DIAND, Technical Advisor

(approximately 55 students and three teachers for

and IPRP. Event was publicized in print, on radio and

each session – 110 students, six staff in total)

on local television (11 participants).
March 6, 2003
Jan 20, 2003

YK Rotary Club. (Approximately 60 participants)

Presentation to City of Yellowknife councilors and
staff. (15-20 participants)

March 7, 2003
Aurora College, Nurses class.

Jan 22, 2003

(Approximately 25 students)

Ndilo information/scoping session. Report available in
Public Registry. (24 participants)

March 12, 2003
Catholic Womens League.

Jan 23, 2003

(Approximately 15 participants)

Presentation to MLAs and staff. (10-15 participants)
March 13, 2003
Jan 23, 2003

Territorial government agencies update, RWED,

Dettah information/scoping session. Report available

MACA, WCB Health & Social Services.

in Public Registry. (31 participants)

(Five participants)

Feb 14, 2003

April 18, 2003

Install information display in Mall and fielded

Began newspaper campaign, “You Asked” Fact sheets

questions over the course of three days in front of the

Insert and six-week info-advertisement, focusing on

display, Phase II of this display is being developed.

questions and answers selected from public sessions
held to date, with a new set of questions provide

Feb 17-19, 2003

each friday.

Three YK scooping sessions, Community Alliance,
Chamber of Commerce, health/family groups. Reports

April 24, 2003

available in Public Registry. (37 participants)

Follow up presentation to MLAs and staff.
(Five participants)

Feb 24, 2003
Presentation to staff and students Aurora College
(11 staff, one student)
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Appendix B – IPRP Conclusions (Verbatim)

In arriving at the conclusions presented below, the

ground freezing techniques to transform the rock

IPRP has been guided by its terms of reference as

immediately surrounding a given storage stope (or

reproduced in an attachment to Appendix A herein.

chamber) together with the arsenic trioxide dust in

The IPRP conclusions are also based on the data

storage, into a frozen block. The best “ex-situ” (take

provided by DIAND through documentation,

it out) alternative identified by SRK involves

workshops, briefings, site visits, etc. and are made

extracting the arsenic trioxide dust, bringing it to

largely at concept level. The conclusions are also

surface, encapsulating the dust by mixing it with

made in the context of: (i) the objective which was to

cement (or possibly bitumen) and then placing the

assess the scope, and quality of the Technical Advisor’s

encapsulated material into a secure landfill to be

work in respect to evaluation of potential

located on surface. The IPRP agrees with SRK’s

management alternatives, and (ii) the recognition

selection of these two basic management alternatives.

that the SRK December 2002 Report does not

However more consideration should be given to the

represent the final assessment nor a basis for detailed

issue of possible discontinuation of maintenance

engineering design, but rather support for an

measures in the long-term, as discussed in conclusion

evaluation of alternatives and a presentation of

number 5.

preferred options considering a balanced assessment
of several alternatives.

In principle the IPRP agrees with the direction that
was taken by SRK to develop and evaluate the

The main conclusions are:
The IPRP considers that the December 2002 SRK
Report is appropriate for the presently planned level
of the studies (i.e. comparison and assessment of
management alternatives). The database now
available is adequate for the current level of
assessment. The IPRP has made recommendations for
improvements to the available data base and studies
in a number of key areas, some of which (such as
engineering properties of the stored arsenic;
pathways for arsenic release; ecological and human

management alternatives, and agrees with SRK’s
recommendation that two preferred basic alternatives
be carried forward by DIAND into the public
consultation process. However, because of concerns
such as the long-term performance of a landfill
scenario, and in concert with maintaining an open
attitude, the Panel suggests that DIAND maintain
under review the possible net benefits of combining
certain aspects of the short-listed management
alternatives as it moves forward in the preparation of
a final Project Description.

health risk assessments; etc) warrant further

There are several issues that are prominent in the

consideration by DIAND on a priority basis, as

assessment of the management alternatives, as

discussed in the report.

discussed in the report. One is the degree to which

The SRK Final Report recommends that at least two
management alternatives (from among a short list of
seven) be taken through to further public
consultation, and that they should include the best
“in-situ” alternative and the best “ex-situ”
alternative. The IPRP is in general agreement with this
recommendation. The best “in-situ” (leave it
underground) alternative identified by SRK utilizes

the arsenic trioxide in storage can be extracted
mechanically from within the vaults, including some
that has permeated into the surrounding bedrock.
There is considerable uncertainty and importance to
the numerical value of such ‘non-recoverable” arsenic
trioxide. For the final design phase the assumption of
2% made by SRK should be quantified more
definitively. Similarly a significantly better
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understanding of the engineering properties

consideration should be given to additional working

(geotechnical, thermal, etc.) of the arsenic trioxide in

sessions of technical experts to further address key

storage should be made for the final design phase.

aspects of the preferred alternative after public
consultation and in advance of finalizing the

DIAND should continue to strive towards an end-

Project Description.

result that will produce acceptable environmental
conditions (such as water quality) in the long term
with resultant properly justified discontinuation of
maintenance requirements rather than accepting the
premise at this stage that maintenance (other than
perhaps monitoring) will be an open-ended task.
As discussed in the report, the IPRP recommends that
the issue of possible discontinuation of maintenance
works in the long term be carefully weighed at time
of final selection between alternatives.
DIAND should ensure that there is effective
coordination of remediation/closure planning relating
to the surface and underground components,
respectively, of the Giant Mine.
Because of its important, unusual, and complex
character, the Giant remediation project would
reasonably be expected to benefit from new
technologies that develop in the future, irrespective
of which candidate alternative is selected for
implementation. DIAND should therefore maintain an
open attitude with respect to such future
opportunities.
Notwithstanding the considerable effort that has
been necessary (Workshops, testing, studies, etc.) to
reach the objectives for this stage in the evaluation
process, much work still remains to be done before
implementation of the selected alternative can begin,
as alluded to in the report. DIAND should establish
the scope, time schedule, and costs for such
additional work (at least in preliminary fashion),
so that they can be factored into ongoing decisions
such as the selection of the preferred management
alternative, Project Description, etc. In this regard,
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