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Engagement Plan
When will you be
engaging?

Prior to applying for a
Type A Land Use Permit
for drilling activities

During the public
engagement period for
the Land Use Permit
application

After the issuance of
the Land Use Permit,
before proceeding to
drilling operation

14 to 30 days prior to
drilling

What is the purpose for
engaging
To present the project
(rationale, drilling
locations, etc.), its
potential impact on the
environment and the
implications for the
communities

Who will be engaged at
each of these stages?

To resolve any concerns
that arise and to
incorporate relevant
suggestions to the
project
To present the final
details of the project
(exact location for
drilling the wells,
calendar of activities,
equipment that will be
used, etc.)
To contact Acho Dene
Koe First Nation
(ADKFN) if a suspected
burial, archaeological or
historical site is
identified at a drilling
sites
To verify the location of
all underground utilities
at the drilling sites, and
to validate the mapping
of underground utilities
conducted by a private
company

Selected Indigenous
governments,
communities and
government agencies

Written notification,
with a copy of the
project summary and
an offer to meet face to
face

Selected Indigenous
governments,
communities and
government agencies

Face-to-face meeting
upon request

Public at large

Phone calls/meetings as
necessary

Selected Indigenous
governments,
communities and
government agencies

Written notification and
meetings; and public
presentation in Fort
Liard, depending on
interest

Acho Dene Koe First
Nation (ADKFN)

Face-to-face, phone call
and email

Reserve land and lease
holders where drilling
operation will occur
(NorthwesTel; GNWT,
Department of
Infrastructure; GNWT,
MACA; GNWT, ENR)
Reserve land and lease
holders where drilling
operation will occur
(NorthwesTel; GNWT,
Department of
Infrastructure; GNWT,
MACA; GNWT, ENR)

To notified the Reserve
land/lease holder that
48 hours prior to drilling
drilling operation will
take place on site
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How will you engage?

Written notification and
phone calls

Written notification and
phone calls

At completion of drilling
activities

Upon issuance of
sampling results

To ensure affected
parties remain updated
on the progress of the
project, to answer any
questions that may
arise and to present the
monitoring plan

To present the sampling
results on a yearly basis
to the affected parties

Selected Indigenous
governments,
communities and
government agencies

Written notification and
meetings; and public
presentation in Fort
Liard, depending on
interest

Public at large

Results provided on
ENR website. Public
meeting, depending on
the level of interest

Selected Indigenous
governments,
communities and
government agencies
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Written notification and
meetings, depending on
level of interest

Updated Engagement Log
Party

Contact name
Jacqueline Spies, Operations
Manager
Jacqueline Spies, Operations
Manager

May 31,
2018
May 31,
2018

Margo Fleming, Lands and
Resources Department

June 27,
2018

Boyd Clark, administration

Contact
method

Nature of contact

Email

Information letter

Mail

Information letter

Email

Email from ADK First
Nation

July 27,
2018

Email

Project update

September
27, 2018

Email

Project update and
meeting request

Phone

Follow-up

Email

Follow-up

October 17,
2018

Email

Project update

Boyd Clark, administration

June 19,
2019

Email

Project update

Barney Dohm
Sylvia Bertrand

April 30 to
August 15,
2019

Emails,
phone
calls

Preparation of
summer 2019
fieldwork

Margo Fleming, Lands and
Resources Department
Boyd Clark, administration

Acho Dene Koe First
Nation

Date
contacted

Margo Fleming, Lands and
Resources Department
Margo Fleming, Lands and
Resources Department
Boyd Clark, administration
Boyd Clark, administration
Margo Fleming, Lands and
Resources Department

October 12,
2018
October 16,
2018
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Description

The ADK First Nation sent us a
letter of support for the project.
The goal of the email is to notify
the community that the LUP is
ready for submission, and that we
did a slight modification in the
scope of work of the project
The research team will be in Fort
Liard the week of October 22, and
the goal of this email was to
propose a face-to-face meeting
with ADKFN
Call to follow up our meeting
request (no answer)
Email to follow up our meeting
request
The goal of the email is to give an
update on the project, and to let
them know that the final LUP
application will be submitted to
the board very soon
The goal of this email is to give
an update on the project and let
ADK know that a field campaign
is in preparation for the
Summer 2019
To hire community members,
use their services for water
delivery, etc. and organise
accommodation for field staff.

Follow-up

Keep them informed of
the project and respect
the engagements made
in the letter

Party

Contact name
Brook Barber, Lands and
Resources Department

Date
contacted

Contact
method

Nature of contact

Michelle Browning,
Community Coordinator

July 5 to
August 15,
2019

Emails
and
phone
calls

Preparation of a
community meeting
(logistic,
advertisement, hiring
local people for
catering, translation,
etc.)

Whole community

August 15
2019

Meeting

Community meeting

August 5 –
August 21,
2019

Emails
and
phone
calls

Organise and manage
support from the ADK
First Nation for
Summer 2019 Field
work

December
11, 2019

Phone,
Email

Project update and
notification of a Land
Use Permit
amendment request

Julie Swinscoe, Land and
Resources Department

December
11, 2019

Email

Acknowledgment of
receipt from ADKFN

Brooke barber , Lands and
Resources Department

December
13, 2019

Email

Reply from ADKFN

Kathy Hardisty, Culture and
Language Coordinator

Barney Dohm
Tom Wezelman,

Brooke barber , Lands and
Resources Department

Jacqueline Spies, Operations
Manager
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Description
The purpose of these
communications is to prepare,
with the support of ADK First
Nation, a community meeting to
present the project, meet the
community members share
stories and experience about
groundwater and answer
questions
The goals of this meeting are to
present the project, meet the
community members, share
stories and experience about
groundwater and answer
questions
The purpose of these daily
communications was to manage
support needs for water
delivery, wildlife monitoring,
and general support for the
drilling activities at the
Municipal Waste Facility.
The goal of the email is to give an
update on the project, to notice
them about an upcoming field
campaign in March 2020, and to
let them know that an
amendment to the Land Use
Permit will be submitted to the
board
Landmark acknowledges receipt
of the email on behalf of ADKFN
Acho Dene Koe First Nation
would like to continue to be
involved in this project, and we
will respond in full to this effect
when the request for comments
comes through on the Online

Follow-up

To follow-up by phone
if the communities
doesn’t give us a
feedback

Party

Contact name

Brooke barber , Lands and
Resources Department

Date
contacted

Contact
method

Nature of contact

Email

Barney Dohm

January 30,
2020

Email

Preparation of March
2020 fieldwork

Alison de Pelham, Executive
Director
Alison de Pelham, Executive
Director

May 31,
2018
May 31,
2018

Email

Information letter

Mail

Information letter

Alison de Pelham, Executive
Director

July 6, 2018

Phone

Call to do a follow-up
and see if they have
any
concerns/questions

Newsletter

Alison de Pelham, Executive
Director

July 27,
2018

Email

Project update

Alison de Pelham, Executive
Director

October 17,
2018

Email

Project update

Email

Project update and
notification of a Land
Use Permit
amendment request

Dehcho First Nation

Richard Lafferty, Interim
Executive Director
Receptionist

Follow-up

Review System
December
20, 2019

Jacqueline Spies, Operations
Manager

Description

December
11, 2019
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The goal of this email is to send
a newsletter containing updates
from the project, that could be
shared with the community

Email to give a head-up of the
upcoming drilling campaign, and
to hire community members
and use their services for
wildlife monitors and water
delivery.

They don’t have any concerns
with the project
The goal of the email is to notify
the community that the LUP is
ready for submission, and that we
did a slight modification in the
scope of work of the project
The goal of the email is to give an
update on the project, and to let
them know that the final LUP
application will be submitted to
the board very soon
The goal of the email is to give an
update on the project, to notice
them about an upcoming field
campaign in March 2020, and to
let them know that an
amendment to the Land Use
Permit will be submitted to the

To follow-up by phone
if the communities
doesn’t give us a
feedback

Party

Contact name

Date
contacted

Contact
method

Nature of contact

Description

Follow-up

board
Richard Lafferty, Interim
Executive Director

December
20, 2019

Email

Newsletter

Receptionist

January 8,
2020

Phone

Follow-up

Mike Rudkin, Senior
Administrative Officer
Mike Rudkin, Senior
Administrative Officer

May 31,
2018
May 31,
2018

Email

Information letter

Mail

Information letter

Mike Rudkin, Senior
Administrative Officer

July 6, 2018

Phone

Mike Rudkin, Senior
Administrative Officer

July 10,
2018

Call to do a follow-up
and see if they have
any
concerns/questions

Phone

M. Rudkin called back

Mike Rudkin, Senior
Administrative Officer

July 13,
2018

Email

Email send to Mike
Rudkin to follow up the
call

Mike Rudkin, Senior
Administrative Officer

July 13,
2018

Email

Response from Mike
Rudkin

Mike Rudkin, Senior
Administrative Officer

July 27,
2018

Email

Project update

Receptionist

Hamlet of Fort Liard
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The goal of this email is to send a
newsletter containing updates
from the project, that could be
shared with the community
Call to follow-up the request for
amendment email. Lance (the
receptionist) confirmed the
reception of the email. They will
submit theirs comments (if any)
through on the Online Review
System. For further
communication and updates, we
should contact Dahti Tsetso
(Resource Management
Coordinator) instead than
Richard Lafferty

No response. Left a message.
Left a message saying to contact
him

At last night’s council meeting,
this project was discussed.
Council had no issues with and is
in support of it.
The goal of the email is to notify
the community that the LUP is
ready for submission, and that we

Keep them inform of
the project
development

Party

Liard First Nation

Contact name

Date
contacted

Contact
method

Nature of contact

Mike Rudkin, Senior
Administrative Officer

October 12,
2018

Email

Project update and
meeting request

Mike Rudkin, Senior
Administrative Officer

October 17,
2018

Email

Project update

Al Harris, Manager Municipal
Operations

August 6 to
August 13,
2019

Emails,
phone
calls

Preparation and
implementation of
summer 2019
fieldwork

Mike Rudkin, Senior
Administrative Officer

December
11, 2019

Email

Project update and
notification of a Land
Use Permit
amendment request

John McKee, Senior
Administrative Officer

December
12, 2019

Email

Reply from the
Hamlet of Fort Liard

John McKee, Senior
Administrative Officer

December
20, 2019

Email

Newsletter

Reception

May 17,
2017

Phone

Irene Van Nieuwkerk

May 31,
2018

Request from GNWT
for a contact person for
the letter and email

Email

Information letter
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Description
did a slight modification in the
scope of work of the project
The research team will be in Fort
Liard the week of October 22, and
the goal of this email was to
propose a face-to-face meeting
with the Hamlet of Fort Liard
The goal of the email is to give an
update on the project, and to let
them know that the final LUP
application will be submitted to
the board very soon
To give them notice of fieldwork
dates, make arrangement for
drilling work at the landfill, and
disposal of drilling fluids.
The goal of the email is to give an
update on the project, to notice
them about an upcoming field
campaign in March 2020, and to
let them know that an
amendment to the Land Use
Permit will be submitted to the
board
They acknowledge receipt of the
email and the Hamlet supports
the Land Use Permit
amendment.
The goal of this email is to send
a newsletter containing updates
from the project, that could be
shared with the community
They advised us than the contact
person should be Irene Van
Nieuwkerk

Follow-up

To follow-up by phone
if the communities
doesn’t give us a
feedback

Party

Contact name
Irene Van Nieuwkerk
Reception

Date
contacted
May 31,
2018
June 14,
2018

Contact
method
Mail

Information letter

Phone

Response from Liard
First Nation

Reception

July 6, 2018

Phone

Call to do a follow-up
and see if they have
any
concerns/questions

Irene Van Nieuwkerk

July 27,
2018

Email

Project update

Irene Van Nieuwkerk

October 17,
2018

Email

Project update

December
11, 2019

Email

Project update and
notification of a Land
Use Permit
amendment request

December
20, 2019

Email

Newsletter

Phone

Follow-up

Irene Van Nieuwkerk
Maria Wolftail, Receptionist

Irene Van Nieuwkerk
Maria Wolftail, Receptionist
Irene Van Nieuwkerk
Maria Wolftail, Receptionist
Ross River Dena
Council

Nature of contact

Reception

January 8,
2020
January 8,
2020
May 17,
2017

Phone
Phone

Follow-up

Request from GNWT
for a contact person for
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Description

Acknowledgement of receipt of
the letter
Talked to the executive
administrator. The letter was read
by the council. She will follow-up
with them, to see if they have any
questions
The goal of the email is to notify
the community that the LUP is
ready for submission, and that we
did a slight modification in the
scope of work of the project
The goal of the email is to give an
update on the project, and to let
them know that the final LUP
application will be submitted to
the board very soon
The goal of the email is to give an
update on the project, to notice
them about an upcoming field
campaign in March 2020, and to
let them know that an
amendment to the Land Use
Permit will be submitted to the
board
The goal of this email is to send
a newsletter containing updates
from the project, that could be
shared with the community
Call to follow-up the request for
amendment email (No answer)
Call to follow-up the request for
amendment email (No answer)
They advised us than the contact
person should be Jenny Caesar

Follow-up

To follow-up by phone
if the communities
doesn’t give us a
feedback

Party

Contact name

Date
contacted

Contact
method

Nature of contact

Description

Follow-up

the letter and email
Jenny Caesar, Deputy Chief
Jenny Caesar, Deputy Chief
Reception

July 6, 2018

Email

Information letter

Mail

Information letter

Phone

Call to do a follow-up
and see if they have
any
concerns/questions

Jenny Caesar, Deputy Chief

July 27,
2018

Email

Project update

Jenny Caesar, Deputy Chief

October 17,
2018

Email

Project update

December
11, 2019

Email

Project update and
notification of a Land
Use Permit
amendment request

December
20, 2019

Email

Newsletter

Phone

Follow-up

Email

Project update

Jenny Caesar, Deputy Chief

Jenny Caesar, Deputy Chief
Jenny Caesar, Deputy Chief
NorthwesTel

May 31,
2018
May 31,
2018

Ronald Karp, Building
maintenance, support and
logistics

January 8,
2020

February 5,
2020
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The executive staffs were out of
office. The receptionist ask us to
call back

Call back

The goal of the email is to notify
the community that the LUP is
ready for submission, and that we
did a slight modification in the
scope of work of the project
The goal of the email is to give an
update on the project, and to let
them know that the final LUP
application will be submitted to
the board very soon
The goal of the email is to give an
update on the project, to notice
them about an upcoming field
campaign in March 2020, and to
let them know that an
amendment to the Land Use
Permit will be submitted to the
board
The goal of this email is to send
a newsletter containing updates
from the project, that could be
shared with the community
Call to follow-up the request for
amendment email (No answer)
The goal of the email was to
notice him that we will do a
drilling campaign at the
NorthwesTel site in March 2020,

To follow-up by phone
if the communities
doesn’t give us a
feedback

Party

Contact name

Date
contacted

Contact
method

Nature of contact

Description
that we will proceed to an
underground locates 14 to 30
days prior to drilling activities,
and that we will call the phone
numbers provided at least 48
hours prior to drilling activities
to notify NorthwesTel of our
drilling schedule and plans
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Follow-up

Memorandum
To:
From:
c.c.:
Date:
Re:

Jen Hurley (Chief Operations Officer) G360; Isabelle de Grandpré (Hydrogeologist) ENR
Julie Swinscoe, Project Director
Boyd Clark, Operations Manager; Chief Gene Hope, Acho Dene Koe First Nation
June 27, 2018
Groundwater Monitoring Program in the Liard Basin- Land Use Permit Application

The following response is being submitted via email to the G360 Institute for groundwater research at the
University of Guelph and the Department of Environment and Natural Resources, Government of the
Northwest Territories, on behalf of Acho Dene Koe First Nation.

LF-LAN-007.1

27

From:
To:
Subject:
Date:
Attachments:

Michael Rudkin
Isabelle de-Grandpre
RE: Groundwater monitoring project in the Liard Basin: follow-up
13 juillet 2018 16:27:53
image002.png

HI Isabelle:
At last nights council meeting, this project was discussed. Council had no issues with and is in
support of it.

Mársı | Kinanāskomitin | Thank you | Merci | Hąį’ | Quana | Qujannamiik | Quyanainni | Mahsı | Máhsı | Mahsı̀

Mike Rudkin
Senior Administrative Officer
Hamlet of Fort Liard
Phone:   (867)770-4104
Fax:        (867) 770-4004
Privilege and Confidentiality Notice:
This document is intended for the use of the individuals or entity to which it is addressed and
contains information that is privileged and confidential. If the reader is not the intended
recipient, or the employee or agent responsible for delivering the message to the intended
recipient, you are hereby notified that any dissemination or copying of this communication is
strictly prohibited. If you received this communication by error, please notify myself
immediately and delete this message.

From: Isabelle de-Grandpre <Isabelle_de-Grandpre@gov.nt.ca>
Sent: Friday, July 13, 2018 4:02 PM
To: Michael Rudkin <sao@fortliard.com>
Subject: Groundwater monitoring project in the Liard Basin: follow-up
Hi Mike,
This is Isabelle from GNWT/Water Resources.

I just wanted to follow up with you and see if you had any questions or comments regarding our
groundwater monitoring project in the Liard Basin. I’m joining to this email the project description,
in case you don’t have it under hand.
You care welcome to call me or write me back.
Thanks, and have a great week-end!
Mársı | Kinanāskomitin | Thank you | Merci | Hąį’ | Quana | Qujannamiik | Quyanainni | Mahsı | Máhsı | Mahsı̀
Isabelle de Grandpré M.Sc.
Hydrogeologist | Hydrogéologue
Water Resources Division | Division des ressources en eau
Environment and Natural Resources | Environnement et ressources naturelles
Government of the Northwest Territories |Gouvernement des Territoires du Nord-Ouest
3rd floor, Scotia Centre |3e étage, Centre Scotia
PO Box 1320 |C.P. 1320
5102 50th Avenue |5102 50e avenue
Yellowknife, NT X1A 2L9
Phone | Tél. : 867-767-9234 Ext. 53123
www.gov.nt.ca
This message is intended only for the use of the individual or entity to which it is addressed and may contain information that is
privileged, confidential and exempt from disclosure under applicable law. If the reader of this message is not the intended recipient, or
the employee or agent responsible for delivering the message to the intended recipient, you are hereby notified that any dissemination,
distribution or copying of this communication is strictly prohibited. If you have received this communication in error, please delete it
immediately and notify us by telephone. Thank you.
Ce message est uniquement destiné à l’entité ou à l’individu visé et peut contenir des renseignements privilégiés, confidentiels ou
exemptés de divulgation en vertu de la loi applicable. S’il ne vous est pas destiné ou si vous n’êtes pas responsable de la livraison de ce
message, nous vous prions de noter qu’il est formellement interdit de le copier ou de le distribuer. Si vous avez reçu ce message par
erreur, nous vous demandons de bien vouloir le supprimer immédiatement et de nous en informer par téléphone. Merci.

Attachment 1: Project Description: Groundwater Monitoring and Aquifer
Characterization in the Liard Basin
The goal of this project is to improve our understanding of groundwater in the
transboundary area of the Northwest Territories (NWT) portion of the Liard Basin.
Increasing this understanding will better enable Indigenous and community
governments, industry, regulators, decision makers, and the public to make
environmentally sustainable decisions about future industrial development and
groundwater use. The improved understanding also will help fulfill obligations
under the British Columbia-NWT Bilateral Water Management Agreement (signed
2015) and improve interjurisdictional decision making related to groundwater.
Objectives of the project:
• Develop methods and techniques to establish hydrogeological baseline
conditions for groundwater quality and quantity in the Basin.
• Initiate a long-term groundwater monitoring program in the Liard Basin, with
emphasis on transboundary aquifers.
• Advance the ability to identify potential groundwater flow pathways from
hydrocarbon bearing units into transboundary freshwater aquifers.
Proposed Work Scope:
This will be a multi-year project, occurring over the next five years until 2023. The
main activities of the program are:

1. To drill a pair of boreholes in up to three separate NWT locations within the
Liard Basin approximately 30 km apart (see location map attached), to be used
for long-term groundwater monitoring of the transboundary freshwater zone.
Proposed boreholes are 4” in diameter, with depths between 100-150m across
freshwater intervals. Each borehole will be logged for lithostratigraphy, colour,
fracture features and may be continuously cored. Cores will be sampled for
physical properties, mineralogy, and pore water chemistry to understand
hydrogeologic natural conditions to help inform the monitoring system designs
and will include dissolved gas analysis.
…/2

-22. On each location, the boreholes will be completed with monitoring equipment
needed to collect high spatial resolution hydraulic head data, as well as
groundwater sampling systems to characterize the hydrogeological and
chemical baseline conditions. Boreholes will be initially completed with a
string of depth-discrete pressure transducers and vibrating wire piezometer
sensors to collect high resolution, depth-discrete formation pressure data
obtained using a temporary deployment approach. This approach requires use
of a removable continuous packer to allow reconfiguration of sensors for future
monitoring system designs.

3. Geophysical logging will be conducted in at least one borehole to characterize
subsurface geology and help to identify the hydrogeological units within the
freshwater zone.
4. Future project stages will involve completing one borehole at each location
with a multi-level groundwater sampling system to collect groundwater
samples at specific depth intervals to characterize water quality. Groundwater
samples and pressure data will be taken at prescribed times over the long term
to evaluate changes in water quality and chemistry.

Locations:
Three locations have been identified as favourable locations to monitor
transboundary aquifers. These locations have been chosen based on the geology
and access.

Location 1: Along the Fort Liard Highway (HWY 7), just south of the Fort Liard
Township access road, approximately 7km south.

Location 2: Along the Fisherman Lake access road, approximately 8km north along
the access road.
Location 3: Between the Liard River and the Yukon border, along the Kotaneelee
Gas plant access road.
…/3
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Location 2
Location 1

Location 3

=

Results of the Groundwater Monitoring Program:
The end result of this project will be an improved characterization of the
groundwater resource in the transboundary area of the Liard Basin. It will enhance
knowledge for Indigenous and community governments, industry, regulators,
decision makers, and the public to make decisions related to future industrial
development and the sustainable management of fresh groundwater resources.
Furthermore, this information will improve interjurisdictional decision making
related to groundwater under the British Columbia-NWT Bilateral Water
Management Agreement and any updated Yukon-NWT Bilateral Water Management
Agreement pertaining to the Liard Basin.

Groundwater quality and subsurface geology data will be shared with all interested
parties and collaborators, including the Government of NWT, communities, and
universities involved in this research.
…/4
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Commitment to the Environment:
The University of Guelph, University of Calgary and the Government of Northwest
Territories have designed this monitoring program in such a manner as to minimize
any potential environmental disturbance. Drilling sites will be remediated upon
completion of drilling, ensuring that solid drilling waste and all domestic waste will
be removed. Workers will not be camped at the work site, but will be staying in the
Hamlet of Fort Liard. Domestic and human waste will be removed from site each
day.

Fuel, detergent products and minor amounts of a methanol solution will be used on
site during the operation. Proactive procedures and workflows have been created
to avoid accidental spills; however, in the event of an accidental release, a spill
prevention plan has been created to respond appropriately, which includes the use
of absorbent pads and receptor barriers. Both the spill response plan and a waste
management plan will be provided as part of the land use permit.

Access to the work site will be along existing roads, with no off-road use and no
clearing of vegetation. There is intention to hire a community monitor for all stages
of the work.

Attachment

2: Short Biography of the Principle Investigators for the Project

The principle investigators on this Liard Basin groundwater monitoring project are Dr. Beth
Parker and Dr. John Cherry at the G360 Institute for Groundwater Research at the University of
Guelph, and Dr. Bernhard Meyer in the department of Earth Sciences at the University of
Calgary.

Dr. Parker is the founding director of the G360 Institute for Groundwater Research at the
University of Guelph, with more than 45 research staff. Dr. Parker has more than 30 years’
experience as a groundwater professional, performing subsurface investigations to understand
complex groundwater flow systems and contaminant transport behaviour in different
hydrogeologic systems. Her current research activities emphasize novel field and laboratory
measurements that improve characterization of groundwater flow systems pertaining to
source water protection and risk mitigation strategies, including groundwater monitoring in
regions of oil & gas activity. Dr. Parker’s approach is highly collaborative, bringing in domain
expertise and knowledge to complement the diversity of skills within her research group. For
this project, this includes Dr. Bernhard Mayer and Dr. John Cherry.
Dr. John Cherry is the co-author of the textbook “Groundwater, 1979”, which is used
internationally. He held the Research Chair in Contaminant Hydrogeology at the University of
Waterloo from 1996 to 2006 and is currently the Director of the University Consortium for
Field-Focused Groundwater Contamination Research based at the University of Guelph. He has
given lectures in many countries around the globe about shale gas development impacts in
groundwater.

Dr. Mayer is head of the Applied Geochemistry Group in the Department of Geoscience at the
University of Calgary, with focused research on isotopic tracers to assess the environmental
impacts of conventional and unconventional oil & gas activities. Dr. Mayer and his team will
support the hydrochemistry and isotope hydrology components of the project.

All three principle invesigators served on the Council of Canadian Academies (CCA) as
members of an expert panel to advise on the environmental impacts of shale gas development
(Environmental Imacts of Shale Gas Extraction in Canada: The expert panel on harnessing
science and technology to understand the environmental impacts of shale gas extraction, CCA
2014). Dr. Cherry was the chair of this panel. A focus of the G360 Institute has been how to best
monitor groundwater in many different types of terrain, publishing papers in the highest level
of international journals on aspects of hydraulic fracturing on the subsurface environment. Dr.
Parker’s rigourous approach to subsurface field investigations using comprehensive
monitoring methods is recognized internationally, resulting in collaborative work on complex
sites across Canada, USA, Europe, Brazil and Asia.
The G360 Institute and the University of Calgary have been working together on carbon capture
and storage site in Southern Alberta to monitor groundwater quality and understand the
origins and migration of natural gases including methane. This work will be beneficial to
advance the Liard Basin monitoring project.

Attachment 1: Project Description: Groundwater Monitoring and Aquifer
Characterization in the Liard Basin
The goal of this project is to improve our understanding of groundwater in the
transboundary area of the Northwest Territories (NWT) portion of the Liard Basin.
Increasing this understanding will better enable Indigenous and community
governments, industry, regulators, decision makers, and the public to make
environmentally sustainable decisions about future industrial development and
groundwater use. The improved understanding also will help fulfill obligations
under the British Columbia-NWT Bilateral Water Management Agreement (signed
2015) and improve interjurisdictional decision making related to groundwater.
Objectives of the project:
• Develop methods and techniques to establish hydrogeological baseline
conditions for groundwater quality and quantity in the Basin.
• Initiate a long-term groundwater monitoring program in the Liard Basin, with
emphasis on transboundary aquifers.
• Advance the ability to identify potential groundwater flow pathways from
hydrocarbon bearing units into transboundary freshwater aquifers.
Proposed Work Scope:
This will be a multi-year project, occurring over the next five years until 2023. The
main activities of the program are:

1. To drill a pair of boreholes in up to three separate NWT locations within the
Liard Basin approximately 30 km apart (see location map attached), to be used
for long-term groundwater monitoring of the transboundary freshwater zone.
Proposed boreholes are 4” in diameter, with depths between 100-150m across
freshwater intervals. Each borehole will be logged for lithostratigraphy, colour,
fracture features and may be continuously cored. Cores will be sampled for
physical properties, mineralogy, and pore water chemistry to understand
hydrogeologic natural conditions to help inform the monitoring system designs
and will include dissolved gas analysis.
…/2

-22. On each location, the boreholes will be completed with monitoring equipment
needed to collect high spatial resolution hydraulic head data, as well as
groundwater sampling systems to characterize the hydrogeological and
chemical baseline conditions. Boreholes will be initially completed with a
string of depth-discrete pressure transducers and vibrating wire piezometer
sensors to collect high resolution, depth-discrete formation pressure data
obtained using a temporary deployment approach. This approach requires use
of a removable continuous packer to allow reconfiguration of sensors for future
monitoring system designs.

3. Geophysical logging will be conducted in at least one borehole to characterize
subsurface geology and help to identify the hydrogeological units within the
freshwater zone.
4. Future project stages will involve completing one borehole at each location
with a multi-level groundwater sampling system to collect groundwater
samples at specific depth intervals to characterize water quality. Groundwater
samples and pressure data will be taken at prescribed times over the long term
to evaluate changes in water quality and chemistry.

Locations:
Three locations have been identified as favourable locations to monitor
transboundary aquifers. These locations have been chosen based on the geology
and access.

Location 1: Along the Fort Liard Highway (HWY 7), just south of the Fort Liard
Township access road, approximately 7km south.

Location 2: Along the Fisherman Lake access road, approximately 8km north along
the access road.
Location 3: Between the Liard River and the Yukon border, along the Kotaneelee
Gas plant access road.
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Results of the Groundwater Monitoring Program:
The end result of this project will be an improved characterization of the
groundwater resource in the transboundary area of the Liard Basin. It will enhance
knowledge for Indigenous and community governments, industry, regulators,
decision makers, and the public to make decisions related to future industrial
development and the sustainable management of fresh groundwater resources.
Furthermore, this information will improve interjurisdictional decision making
related to groundwater under the British Columbia-NWT Bilateral Water
Management Agreement and any updated Yukon-NWT Bilateral Water Management
Agreement pertaining to the Liard Basin.

Groundwater quality and subsurface geology data will be shared with all interested
parties and collaborators, including the Government of NWT, communities, and
universities involved in this research.
…/4
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Commitment to the Environment:
The University of Guelph, University of Calgary and the Government of Northwest
Territories have designed this monitoring program in such a manner as to minimize
any potential environmental disturbance. Drilling sites will be remediated upon
completion of drilling, ensuring that solid drilling waste and all domestic waste will
be removed. Workers will not be camped at the work site, but will be staying in the
Hamlet of Fort Liard. Domestic and human waste will be removed from site each
day.

Fuel, detergent products and minor amounts of a methanol solution will be used on
site during the operation. Proactive procedures and workflows have been created
to avoid accidental spills; however, in the event of an accidental release, a spill
prevention plan has been created to respond appropriately, which includes the use
of absorbent pads and receptor barriers. Both the spill response plan and a waste
management plan will be provided as part of the land use permit.

Access to the work site will be along existing roads, with no off-road use and no
clearing of vegetation. There is intention to hire a community monitor for all stages
of the work.

Attachment

2: Short Biography of the Principle Investigators for the Project

The principle investigators on this Liard Basin groundwater monitoring project are Dr. Beth
Parker and Dr. John Cherry at the G360 Institute for Groundwater Research at the University of
Guelph, and Dr. Bernhard Meyer in the department of Earth Sciences at the University of
Calgary.

Dr. Parker is the founding director of the G360 Institute for Groundwater Research at the
University of Guelph, with more than 45 research staff. Dr. Parker has more than 30 years’
experience as a groundwater professional, performing subsurface investigations to understand
complex groundwater flow systems and contaminant transport behaviour in different
hydrogeologic systems. Her current research activities emphasize novel field and laboratory
measurements that improve characterization of groundwater flow systems pertaining to
source water protection and risk mitigation strategies, including groundwater monitoring in
regions of oil & gas activity. Dr. Parker’s approach is highly collaborative, bringing in domain
expertise and knowledge to complement the diversity of skills within her research group. For
this project, this includes Dr. Bernhard Mayer and Dr. John Cherry.
Dr. John Cherry is the co-author of the textbook “Groundwater, 1979”, which is used
internationally. He held the Research Chair in Contaminant Hydrogeology at the University of
Waterloo from 1996 to 2006 and is currently the Director of the University Consortium for
Field-Focused Groundwater Contamination Research based at the University of Guelph. He has
given lectures in many countries around the globe about shale gas development impacts in
groundwater.

Dr. Mayer is head of the Applied Geochemistry Group in the Department of Geoscience at the
University of Calgary, with focused research on isotopic tracers to assess the environmental
impacts of conventional and unconventional oil & gas activities. Dr. Mayer and his team will
support the hydrochemistry and isotope hydrology components of the project.

All three principle invesigators served on the Council of Canadian Academies (CCA) as
members of an expert panel to advise on the environmental impacts of shale gas development
(Environmental Imacts of Shale Gas Extraction in Canada: The expert panel on harnessing
science and technology to understand the environmental impacts of shale gas extraction, CCA
2014). Dr. Cherry was the chair of this panel. A focus of the G360 Institute has been how to best
monitor groundwater in many different types of terrain, publishing papers in the highest level
of international journals on aspects of hydraulic fracturing on the subsurface environment. Dr.
Parker’s rigourous approach to subsurface field investigations using comprehensive
monitoring methods is recognized internationally, resulting in collaborative work on complex
sites across Canada, USA, Europe, Brazil and Asia.
The G360 Institute and the University of Calgary have been working together on carbon capture
and storage site in Southern Alberta to monitor groundwater quality and understand the
origins and migration of natural gases including methane. This work will be beneficial to
advance the Liard Basin monitoring project.

Attachment 1: Project Description: Groundwater Monitoring and Aquifer
Characterization in the Liard Basin
The goal of this project is to improve our understanding of groundwater in the
transboundary area of the Northwest Territories (NWT) portion of the Liard Basin.
Increasing this understanding will better enable Indigenous and community
governments, industry, regulators, decision makers, and the public to make
environmentally sustainable decisions about future industrial development and
groundwater use. The improved understanding also will help fulfill obligations
under the British Columbia-NWT Bilateral Water Management Agreement (signed
2015) and improve interjurisdictional decision making related to groundwater.
Objectives of the project:
• Develop methods and techniques to establish hydrogeological baseline
conditions for groundwater quality and quantity in the Basin.
• Initiate a long-term groundwater monitoring program in the Liard Basin, with
emphasis on transboundary aquifers.
• Advance the ability to identify potential groundwater flow pathways from
hydrocarbon bearing units into transboundary freshwater aquifers.
Proposed Work Scope:
This will be a multi-year project, occurring over the next five years until 2023. The
main activities of the program are:

1. To drill a pair of boreholes in up to three separate NWT locations within the
Liard Basin approximately 30 km apart (see location map attached), to be used
for long-term groundwater monitoring of the transboundary freshwater zone.
Proposed boreholes are 4” in diameter, with depths between 100-150m across
freshwater intervals. Each borehole will be logged for lithostratigraphy, colour,
fracture features and may be continuously cored. Cores will be sampled for
physical properties, mineralogy, and pore water chemistry to understand
hydrogeologic natural conditions to help inform the monitoring system designs
and will include dissolved gas analysis.
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-22. On each location, the boreholes will be completed with monitoring equipment
needed to collect high spatial resolution hydraulic head data, as well as
groundwater sampling systems to characterize the hydrogeological and
chemical baseline conditions. Boreholes will be initially completed with a
string of depth-discrete pressure transducers and vibrating wire piezometer
sensors to collect high resolution, depth-discrete formation pressure data
obtained using a temporary deployment approach. This approach requires use
of a removable continuous packer to allow reconfiguration of sensors for future
monitoring system designs.

3. Geophysical logging will be conducted in at least one borehole to characterize
subsurface geology and help to identify the hydrogeological units within the
freshwater zone.
4. Future project stages will involve completing one borehole at each location
with a multi-level groundwater sampling system to collect groundwater
samples at specific depth intervals to characterize water quality. Groundwater
samples and pressure data will be taken at prescribed times over the long term
to evaluate changes in water quality and chemistry.

Locations:
Three locations have been identified as favourable locations to monitor
transboundary aquifers. These locations have been chosen based on the geology
and access.

Location 1: Along the Fort Liard Highway (HWY 7), just south of the Fort Liard
Township access road, approximately 7km south.

Location 2: Along the Fisherman Lake access road, approximately 8km north along
the access road.
Location 3: Between the Liard River and the Yukon border, along the Kotaneelee
Gas plant access road.
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Results of the Groundwater Monitoring Program:
The end result of this project will be an improved characterization of the
groundwater resource in the transboundary area of the Liard Basin. It will enhance
knowledge for Indigenous and community governments, industry, regulators,
decision makers, and the public to make decisions related to future industrial
development and the sustainable management of fresh groundwater resources.
Furthermore, this information will improve interjurisdictional decision making
related to groundwater under the British Columbia-NWT Bilateral Water
Management Agreement and any updated Yukon-NWT Bilateral Water Management
Agreement pertaining to the Liard Basin.

Groundwater quality and subsurface geology data will be shared with all interested
parties and collaborators, including the Government of NWT, communities, and
universities involved in this research.
…/4
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Commitment to the Environment:
The University of Guelph, University of Calgary and the Government of Northwest
Territories have designed this monitoring program in such a manner as to minimize
any potential environmental disturbance. Drilling sites will be remediated upon
completion of drilling, ensuring that solid drilling waste and all domestic waste will
be removed. Workers will not be camped at the work site, but will be staying in the
Hamlet of Fort Liard. Domestic and human waste will be removed from site each
day.

Fuel, detergent products and minor amounts of a methanol solution will be used on
site during the operation. Proactive procedures and workflows have been created
to avoid accidental spills; however, in the event of an accidental release, a spill
prevention plan has been created to respond appropriately, which includes the use
of absorbent pads and receptor barriers. Both the spill response plan and a waste
management plan will be provided as part of the land use permit.

Access to the work site will be along existing roads, with no off-road use and no
clearing of vegetation. There is intention to hire a community monitor for all stages
of the work.

Attachment

2: Short Biography of the Principle Investigators for the Project

The principle investigators on this Liard Basin groundwater monitoring project are Dr. Beth
Parker and Dr. John Cherry at the G360 Institute for Groundwater Research at the University of
Guelph, and Dr. Bernhard Meyer in the department of Earth Sciences at the University of
Calgary.

Dr. Parker is the founding director of the G360 Institute for Groundwater Research at the
University of Guelph, with more than 45 research staff. Dr. Parker has more than 30 years’
experience as a groundwater professional, performing subsurface investigations to understand
complex groundwater flow systems and contaminant transport behaviour in different
hydrogeologic systems. Her current research activities emphasize novel field and laboratory
measurements that improve characterization of groundwater flow systems pertaining to
source water protection and risk mitigation strategies, including groundwater monitoring in
regions of oil & gas activity. Dr. Parker’s approach is highly collaborative, bringing in domain
expertise and knowledge to complement the diversity of skills within her research group. For
this project, this includes Dr. Bernhard Mayer and Dr. John Cherry.
Dr. John Cherry is the co-author of the textbook “Groundwater, 1979”, which is used
internationally. He held the Research Chair in Contaminant Hydrogeology at the University of
Waterloo from 1996 to 2006 and is currently the Director of the University Consortium for
Field-Focused Groundwater Contamination Research based at the University of Guelph. He has
given lectures in many countries around the globe about shale gas development impacts in
groundwater.

Dr. Mayer is head of the Applied Geochemistry Group in the Department of Geoscience at the
University of Calgary, with focused research on isotopic tracers to assess the environmental
impacts of conventional and unconventional oil & gas activities. Dr. Mayer and his team will
support the hydrochemistry and isotope hydrology components of the project.

All three principle invesigators served on the Council of Canadian Academies (CCA) as
members of an expert panel to advise on the environmental impacts of shale gas development
(Environmental Imacts of Shale Gas Extraction in Canada: The expert panel on harnessing
science and technology to understand the environmental impacts of shale gas extraction, CCA
2014). Dr. Cherry was the chair of this panel. A focus of the G360 Institute has been how to best
monitor groundwater in many different types of terrain, publishing papers in the highest level
of international journals on aspects of hydraulic fracturing on the subsurface environment. Dr.
Parker’s rigourous approach to subsurface field investigations using comprehensive
monitoring methods is recognized internationally, resulting in collaborative work on complex
sites across Canada, USA, Europe, Brazil and Asia.
The G360 Institute and the University of Calgary have been working together on carbon capture
and storage site in Southern Alberta to monitor groundwater quality and understand the
origins and migration of natural gases including methane. This work will be beneficial to
advance the Liard Basin monitoring project.

Attachment 1: Project Description: Groundwater Monitoring and Aquifer
Characterization in the Liard Basin
The goal of this project is to improve our understanding of groundwater in the
transboundary area of the Northwest Territories (NWT) portion of the Liard Basin.
Increasing this understanding will better enable Indigenous and community
governments, industry, regulators, decision makers, and the public to make
environmentally sustainable decisions about future industrial development and
groundwater use. The improved understanding also will help fulfill obligations
under the British Columbia-NWT Bilateral Water Management Agreement (signed
2015) and improve interjurisdictional decision making related to groundwater.
Objectives of the project:
• Develop methods and techniques to establish hydrogeological baseline
conditions for groundwater quality and quantity in the Basin.
• Initiate a long-term groundwater monitoring program in the Liard Basin, with
emphasis on transboundary aquifers.
• Advance the ability to identify potential groundwater flow pathways from
hydrocarbon bearing units into transboundary freshwater aquifers.
Proposed Work Scope:
This will be a multi-year project, occurring over the next five years until 2023. The
main activities of the program are:

1. To drill a pair of boreholes in up to three separate NWT locations within the
Liard Basin approximately 30 km apart (see location map attached), to be used
for long-term groundwater monitoring of the transboundary freshwater zone.
Proposed boreholes are 4” in diameter, with depths between 100-150m across
freshwater intervals. Each borehole will be logged for lithostratigraphy, colour,
fracture features and may be continuously cored. Cores will be sampled for
physical properties, mineralogy, and pore water chemistry to understand
hydrogeologic natural conditions to help inform the monitoring system designs
and will include dissolved gas analysis.
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-22. On each location, the boreholes will be completed with monitoring equipment
needed to collect high spatial resolution hydraulic head data, as well as
groundwater sampling systems to characterize the hydrogeological and
chemical baseline conditions. Boreholes will be initially completed with a
string of depth-discrete pressure transducers and vibrating wire piezometer
sensors to collect high resolution, depth-discrete formation pressure data
obtained using a temporary deployment approach. This approach requires use
of a removable continuous packer to allow reconfiguration of sensors for future
monitoring system designs.

3. Geophysical logging will be conducted in at least one borehole to characterize
subsurface geology and help to identify the hydrogeological units within the
freshwater zone.
4. Future project stages will involve completing one borehole at each location
with a multi-level groundwater sampling system to collect groundwater
samples at specific depth intervals to characterize water quality. Groundwater
samples and pressure data will be taken at prescribed times over the long term
to evaluate changes in water quality and chemistry.

Locations:
Three locations have been identified as favourable locations to monitor
transboundary aquifers. These locations have been chosen based on the geology
and access.

Location 1: Along the Fort Liard Highway (HWY 7), just south of the Fort Liard
Township access road, approximately 7km south.

Location 2: Along the Fisherman Lake access road, approximately 8km north along
the access road.
Location 3: Between the Liard River and the Yukon border, along the Kotaneelee
Gas plant access road.
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Results of the Groundwater Monitoring Program:
The end result of this project will be an improved characterization of the
groundwater resource in the transboundary area of the Liard Basin. It will enhance
knowledge for Indigenous and community governments, industry, regulators,
decision makers, and the public to make decisions related to future industrial
development and the sustainable management of fresh groundwater resources.
Furthermore, this information will improve interjurisdictional decision making
related to groundwater under the British Columbia-NWT Bilateral Water
Management Agreement and any updated Yukon-NWT Bilateral Water Management
Agreement pertaining to the Liard Basin.

Groundwater quality and subsurface geology data will be shared with all interested
parties and collaborators, including the Government of NWT, communities, and
universities involved in this research.
…/4
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Commitment to the Environment:
The University of Guelph, University of Calgary and the Government of Northwest
Territories have designed this monitoring program in such a manner as to minimize
any potential environmental disturbance. Drilling sites will be remediated upon
completion of drilling, ensuring that solid drilling waste and all domestic waste will
be removed. Workers will not be camped at the work site, but will be staying in the
Hamlet of Fort Liard. Domestic and human waste will be removed from site each
day.

Fuel, detergent products and minor amounts of a methanol solution will be used on
site during the operation. Proactive procedures and workflows have been created
to avoid accidental spills; however, in the event of an accidental release, a spill
prevention plan has been created to respond appropriately, which includes the use
of absorbent pads and receptor barriers. Both the spill response plan and a waste
management plan will be provided as part of the land use permit.

Access to the work site will be along existing roads, with no off-road use and no
clearing of vegetation. There is intention to hire a community monitor for all stages
of the work.

Attachment

2: Short Biography of the Principle Investigators for the Project

The principle investigators on this Liard Basin groundwater monitoring project are Dr. Beth
Parker and Dr. John Cherry at the G360 Institute for Groundwater Research at the University of
Guelph, and Dr. Bernhard Meyer in the department of Earth Sciences at the University of
Calgary.

Dr. Parker is the founding director of the G360 Institute for Groundwater Research at the
University of Guelph, with more than 45 research staff. Dr. Parker has more than 30 years’
experience as a groundwater professional, performing subsurface investigations to understand
complex groundwater flow systems and contaminant transport behaviour in different
hydrogeologic systems. Her current research activities emphasize novel field and laboratory
measurements that improve characterization of groundwater flow systems pertaining to
source water protection and risk mitigation strategies, including groundwater monitoring in
regions of oil & gas activity. Dr. Parker’s approach is highly collaborative, bringing in domain
expertise and knowledge to complement the diversity of skills within her research group. For
this project, this includes Dr. Bernhard Mayer and Dr. John Cherry.
Dr. John Cherry is the co-author of the textbook “Groundwater, 1979”, which is used
internationally. He held the Research Chair in Contaminant Hydrogeology at the University of
Waterloo from 1996 to 2006 and is currently the Director of the University Consortium for
Field-Focused Groundwater Contamination Research based at the University of Guelph. He has
given lectures in many countries around the globe about shale gas development impacts in
groundwater.

Dr. Mayer is head of the Applied Geochemistry Group in the Department of Geoscience at the
University of Calgary, with focused research on isotopic tracers to assess the environmental
impacts of conventional and unconventional oil & gas activities. Dr. Mayer and his team will
support the hydrochemistry and isotope hydrology components of the project.

All three principle invesigators served on the Council of Canadian Academies (CCA) as
members of an expert panel to advise on the environmental impacts of shale gas development
(Environmental Imacts of Shale Gas Extraction in Canada: The expert panel on harnessing
science and technology to understand the environmental impacts of shale gas extraction, CCA
2014). Dr. Cherry was the chair of this panel. A focus of the G360 Institute has been how to best
monitor groundwater in many different types of terrain, publishing papers in the highest level
of international journals on aspects of hydraulic fracturing on the subsurface environment. Dr.
Parker’s rigourous approach to subsurface field investigations using comprehensive
monitoring methods is recognized internationally, resulting in collaborative work on complex
sites across Canada, USA, Europe, Brazil and Asia.
The G360 Institute and the University of Calgary have been working together on carbon capture
and storage site in Southern Alberta to monitor groundwater quality and understand the
origins and migration of natural gases including methane. This work will be beneficial to
advance the Liard Basin monitoring project.

From:
To:
Cc:
Subject:
Date:
Attachments:

Isabelle de-Grandpre
Boyd Clark (administration@adkfirstnation.ca); ADKFN Lands (adkfn@landmarkrm.com)
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Acho Dene Koe First Nation_communitie letter_Final.pdf

Good morning!
The goal of this email is to give you an update regarding the proposed groundwater monitoring
project in the Liard Basin, as per the attached letter sent on May 31, 2018. The Land Use Permit
Application for this project is ready for submission to the Mackenzie Valley Land and Water Board. If
everything goes well, we are planning to start drilling our first borehole this fall.
As you will notice in the submitted application, we updated the scope of work by requesting
permission to drill up to three boreholes per location (instead of two boreholes per location, as
presented in the abovementioned letter). Our intent is still to drill two boreholes per location, but
we added to the application a third borehole per location in case drilling issues arise that would
force us to stop the drilling process at a shallower depth than desired.
Thank you for your support of the project. If you have any questions or concerns, please contact us
and we will be happy to discuss them with you.

Mársı | Kinanāskomitin | Thank you | Merci | Hąį’ | Quana | Qujannamiik | Quyanainni | Mahsı | Máhsı | Mahsı̀
Isabelle de Grandpré M.Sc.
Hydrogeologist | Hydrogéologue
Water Resources Division | Division des ressources en eau
Environment and Natural Resources | Environnement et ressources naturelles
Government of the Northwest Territories |Gouvernement des Territoires du Nord-Ouest
3rd floor, Scotia Centre |3e étage, Centre Scotia
PO Box 1320 |C.P. 1320
5102 50th Avenue |5102 50e avenue
Yellowknife, NT X1A 2L9
Phone | Tél. : 867-767-9234 Ext. 53123
www.gov.nt.ca
This message is intended only for the use of the individual or entity to which it is addressed and may contain information that is
privileged, confidential and exempt from disclosure under applicable law. If the reader of this message is not the intended recipient, or
the employee or agent responsible for delivering the message to the intended recipient, you are hereby notified that any dissemination,
distribution or copying of this communication is strictly prohibited. If you have received this communication in error, please delete it
immediately and notify us by telephone. Thank you.
Ce message est uniquement destiné à l’entité ou à l’individu visé et peut contenir des renseignements privilégiés, confidentiels ou
exemptés de divulgation en vertu de la loi applicable. S’il ne vous est pas destiné ou si vous n’êtes pas responsable de la livraison de ce
message, nous vous prions de noter qu’il est formellement interdit de le copier ou de le distribuer. Si vous avez reçu ce message par
erreur, nous vous demandons de bien vouloir le supprimer immédiatement et de nous en informer par téléphone. Merci.
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'executivedirector@dehcho.org'
Jen Hurley (jen.hurley@g360group.org)
Groundwater monitoring project in the Liard Basin: updates
Decho First Nation_communitie letter_signed.pdf

Good morning!
The goal of this email is to give you an update regarding the proposed groundwater monitoring project in the Liard
Basin, as per the attached letter sent on May 31, 2018. The Land Use Permit Application for this project is ready for
submission to the Mackenzie Valley Land and Water Board. If everything goes well, we are planning to start drilling our
first borehole this fall.
As you will notice in the submitted application, we updated the scope of work by requesting permission to drill up to
three boreholes per location (instead of two boreholes per location, as presented in the abovementioned letter). Our
intent is still to drill two boreholes per location, but we added to the application a third borehole per location in case
drilling issues arise that would force us to stop the drilling process at a shallower depth than desired.
If you have any questions or concerns, please contact us and we will be happy to discuss them with you.

Mársı | Kinanāskomitin | Thank you | Merci | Hąį’ | Quana | Qujannamiik | Quyanainni | Máhsı | Máhsı | Mahsı̀
Isabelle de Grandpré M.Sc.
Hydrogeologist | Hydrogéologue
Water Resources Division | Division des ressources en eau
Environment and Natural Resources | Environnement et ressources naturelles
Government of the Northwest Territories |Gouvernement des Territoires du Nord‐Ouest
3rd floor, Scotia Centre |3e étage, Centre Scotia
PO Box 1320 |C.P. 1320
5102 50th Avenue |5102 50e avenue
Yellowknife, NT X1A 2L9
Phone | Tél. : 867‐767‐9234 Ext. 53123
www.gov.nt.ca
This message is intended only for the use of the individual or entity to which it is addressed and may contain information that is privileged, confidential and exempt
from disclosure under applicable law. If the reader of this message is not the intended recipient, or the employee or agent responsible for delivering the message to
the intended recipient, you are hereby notified that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this
communication in error, please delete it immediately and notify us by telephone. Thank you.
Ce message est uniquement destiné à l’entité ou à l’individu visé et peut contenir des renseignements privilégiés, confidentiels ou exemptés de divulgation en vertu
de la loi applicable. S’il ne vous est pas destiné ou si vous n’êtes pas responsable de la livraison de ce message, nous vous prions de noter qu’il est formellement
interdit de le copier ou de le distribuer. Si vous avez reçu ce message par erreur, nous vous demandons de bien vouloir le supprimer immédiatement et de nous en
informer par téléphone. Merci.
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Isabelle de-Grandpre
From:
Sent:
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Cc:
Subject:
Attachments:

Isabelle de-Grandpre
27 juillet 2018 09:14
'sao@fortliard.com'
Jen Hurley (jen.hurley@g360group.org)
Groundwater monitoring project in the Liard Basin: updates
Hamlet Fort Liard_communitie letter_signed.pdf

Good morning!
The goal of this email is to give you an update regarding the proposed groundwater monitoring project in the Liard
Basin, as per the attached letter sent on May 31, 2018. The Land Use Permit Application for this project is ready for
submission to the Mackenzie Valley Land and Water Board. If everything goes well, we are planning to start drilling our
first borehole this fall.
As you will notice in the submitted application, we updated the scope of work by requesting permission to drill up to
three boreholes per location (instead of two boreholes per location, as presented in the abovementioned letter). Our
intent is still to drill two boreholes per location, but we added to the application a third borehole per location in case
drilling issues arise that would force us to stop the drilling process at a shallower depth than desired.
Thank you for your support of the project. If you have any questions or concerns, please contact us and we will be
happy to discuss them with you.
Mársı | Kinanāskomitin | Thank you | Merci | Hąį’ | Quana | Qujannamiik | Quyanainni | Máhsı | Máhsı | Mahsı̀
Isabelle de Grandpré M.Sc.
Hydrogeologist | Hydrogéologue
Water Resources Division | Division des ressources en eau
Environment and Natural Resources | Environnement et ressources naturelles
Government of the Northwest Territories |Gouvernement des Territoires du Nord‐Ouest
3rd floor, Scotia Centre |3e étage, Centre Scotia
PO Box 1320 |C.P. 1320
5102 50th Avenue |5102 50e avenue
Yellowknife, NT X1A 2L9
Phone | Tél. : 867‐767‐9234 Ext. 53123
www.gov.nt.ca
This message is intended only for the use of the individual or entity to which it is addressed and may contain information that is privileged, confidential and exempt
from disclosure under applicable law. If the reader of this message is not the intended recipient, or the employee or agent responsible for delivering the message to
the intended recipient, you are hereby notified that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this
communication in error, please delete it immediately and notify us by telephone. Thank you.
Ce message est uniquement destiné à l’entité ou à l’individu visé et peut contenir des renseignements privilégiés, confidentiels ou exemptés de divulgation en vertu
de la loi applicable. S’il ne vous est pas destiné ou si vous n’êtes pas responsable de la livraison de ce message, nous vous prions de noter qu’il est formellement
interdit de le copier ou de le distribuer. Si vous avez reçu ce message par erreur, nous vous demandons de bien vouloir le supprimer immédiatement et de nous en
informer par téléphone. Merci.
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Date:
Attachments:

Isabelle de-Grandpre
"ea@liardfirstnation.ca"; "ivn@liardfirstnation.ca"
Jen Hurley (jen.hurley@g360group.org)
Groundwater monitoring project in the Liard Basin: updates
27 juillet 2018 09:13:00
Liard First Nation_communitie letter_signed.pdf

Good morning!
The goal of this email is to give you an update regarding the proposed groundwater monitoring
project in the Liard Basin, as per the attached letter sent on May 31, 2018. The Land Use Permit
Application for this project is ready for submission to the Mackenzie Valley Land and Water Board. If
everything goes well, we are planning to start drilling our first borehole this fall.
As you will notice in the submitted application, we updated the scope of work by requesting
permission to drill up to three boreholes per location (instead of two boreholes per location, as
presented in the abovementioned letter). Our intent is still to drill two boreholes per location, but
we added to the application a third borehole per location in case drilling issues arise that would
force us to stop the drilling process at a shallower depth than desired.
If you have any questions or concerns, please contact us and we will be happy to discuss them with
you.

Mársı | Kinanāskomitin | Thank you | Merci | Hąį’ | Quana | Qujannamiik | Quyanainni | Mahsı | Máhsı | Mahsı̀
Isabelle de Grandpré M.Sc.
Hydrogeologist | Hydrogéologue
Water Resources Division | Division des ressources en eau
Environment and Natural Resources | Environnement et ressources naturelles
Government of the Northwest Territories |Gouvernement des Territoires du Nord-Ouest
3rd floor, Scotia Centre |3e étage, Centre Scotia
PO Box 1320 |C.P. 1320
5102 50th Avenue |5102 50e avenue
Yellowknife, NT X1A 2L9
Phone | Tél. : 867-767-9234 Ext. 53123
www.gov.nt.ca
This message is intended only for the use of the individual or entity to which it is addressed and may contain information that is
privileged, confidential and exempt from disclosure under applicable law. If the reader of this message is not the intended recipient, or
the employee or agent responsible for delivering the message to the intended recipient, you are hereby notified that any dissemination,
distribution or copying of this communication is strictly prohibited. If you have received this communication in error, please delete it
immediately and notify us by telephone. Thank you.
Ce message est uniquement destiné à l’entité ou à l’individu visé et peut contenir des renseignements privilégiés, confidentiels ou
exemptés de divulgation en vertu de la loi applicable. S’il ne vous est pas destiné ou si vous n’êtes pas responsable de la livraison de ce
message, nous vous prions de noter qu’il est formellement interdit de le copier ou de le distribuer. Si vous avez reçu ce message par
erreur, nous vous demandons de bien vouloir le supprimer immédiatement et de nous en informer par téléphone. Merci.

Isabelle de-Grandpre
From:
Sent:
To:
Cc:
Subject:
Attachments:

Isabelle de-Grandpre
27 juillet 2018 09:12
'Jennycaesar53@gmail.com'
Jen Hurley (jen.hurley@g360group.org)
Groundwater monitoring project in the Liard Basin: updates
Ross River Dena Council_communitie letter_signed.pdf

Good morning!
The goal of this email is to give you an update regarding the proposed groundwater monitoring project in the Liard
Basin, as per the attached letter sent on May 31, 2018. The Land Use Permit Application for this project is ready for
submission to the Mackenzie Valley Land and Water Board. If everything goes well, we are planning to start drilling our
first borehole this fall.
As you will notice in the submitted application, we updated the scope of work by requesting permission to drill up to
three boreholes per location (instead of two boreholes per location, as presented in the abovementioned letter). Our
intent is still to drill two boreholes per location, but we added to the application a third borehole per location in case
drilling issues arise that would force us to stop the drilling process at a shallower depth than desired.
If you have any questions or concerns, please contact us and we will be happy to discuss them with you.

Mársı | Kinanāskomitin | Thank you | Merci | Hąį’ | Quana | Qujannamiik | Quyanainni | Máhsı | Máhsı | Mahsı̀
Isabelle de Grandpré M.Sc.
Hydrogeologist | Hydrogéologue
Water Resources Division | Division des ressources en eau
Environment and Natural Resources | Environnement et ressources naturelles
Government of the Northwest Territories |Gouvernement des Territoires du Nord‐Ouest
3rd floor, Scotia Centre |3e étage, Centre Scotia
PO Box 1320 |C.P. 1320
5102 50th Avenue |5102 50e avenue
Yellowknife, NT X1A 2L9
Phone | Tél. : 867‐767‐9234 Ext. 53123
www.gov.nt.ca
This message is intended only for the use of the individual or entity to which it is addressed and may contain information that is privileged, confidential and exempt
from disclosure under applicable law. If the reader of this message is not the intended recipient, or the employee or agent responsible for delivering the message to
the intended recipient, you are hereby notified that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this
communication in error, please delete it immediately and notify us by telephone. Thank you.
Ce message est uniquement destiné à l’entité ou à l’individu visé et peut contenir des renseignements privilégiés, confidentiels ou exemptés de divulgation en vertu
de la loi applicable. S’il ne vous est pas destiné ou si vous n’êtes pas responsable de la livraison de ce message, nous vous prions de noter qu’il est formellement
interdit de le copier ou de le distribuer. Si vous avez reçu ce message par erreur, nous vous demandons de bien vouloir le supprimer immédiatement et de nous en
informer par téléphone. Merci.
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Isabelle de-Grandpre
To:

Cc:
Subject:
Attachments:

'Jennycaesar53@gmail.com'; 'executivedirector@dehcho.org'; 'sao@fortliard.com';
'ea@liardfirstnation.ca'; 'ivn@liardfirstnation.ca'; Boyd Clark
(administration@adkfirstnation.ca); ADKFN Lands (adkfn@landmarkrm.com)
Amanda Pierce (apierce@g360group.org)
Groundwater monitoring project in the Liard Basin: update
Attachment1_ProjectDescription_Final_updated Oct 16 2018.pdf

Good afternoon,
With this email we would like to give you an update regarding the proposed groundwater monitoring project in the
Liard Basin. After a first submission of our Land Use Permit Application to the Mackenzie Valley Land and Water Board
last July, few modifications have been made to the application, including more precise drilling locations and an update
to the timeline of the project (please see the project description attached to this email for more details). The full
updated application for the Land Use Permit will be submitted to the board tomorrow and will be available for public
review.
As I will be on maternity leave starting next week until June 2019, please don’t hesitate to contact Amanda Pierce
(project leader, University of Guelph ‐ in CC in the present email), if you have any questions or concerns.

Mársı | Kinanāskomitin | Thank you | Merci | Hąį’ | Quana | Qujannamiik | Quyanainni | Máhsı | Máhsı | Mahsı̀
Isabelle de Grandpré M.Sc.
Hydrogeologist | Hydrogéologue
Water Resources Division | Division des ressources en eau
Environment and Natural Resources | Environnement et ressources naturelles
Government of the Northwest Territories |Gouvernement des Territoires du Nord‐Ouest
3rd floor, Scotia Centre |3e étage, Centre Scotia
PO Box 1320 |C.P. 1320
5102 50th Avenue |5102 50e avenue
Yellowknife, NT X1A 2L9
Phone | Tél. : 867‐767‐9234 Ext. 53123
www.gov.nt.ca
This message is intended only for the use of the individual or entity to which it is addressed and may contain information that is privileged, confidential and exempt
from disclosure under applicable law. If the reader of this message is not the intended recipient, or the employee or agent responsible for delivering the message to
the intended recipient, you are hereby notified that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this
communication in error, please delete it immediately and notify us by telephone. Thank you.
Ce message est uniquement destiné à l’entité ou à l’individu visé et peut contenir des renseignements privilégiés, confidentiels ou exemptés de divulgation en vertu
de la loi applicable. S’il ne vous est pas destiné ou si vous n’êtes pas responsable de la livraison de ce message, nous vous prions de noter qu’il est formellement
interdit de le copier ou de le distribuer. Si vous avez reçu ce message par erreur, nous vous demandons de bien vouloir le supprimer immédiatement et de nous en
informer par téléphone. Merci.
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1: Introduction

The goal of this project is to improve our understanding of groundwater in the transboundary area of the
Northwest Territories (NWT) portion of the Liard Basin. Increasing this understanding will better enable
Indigenous and community governments, industry, regulators, decision makers, and the public to make
environmentally sustainable decisions about future industrial development and groundwater use. The
improved understanding also will help fulfill obligations under the British Columbia-NWT Bilateral Water
Management Agreement (signed 2015) and improve interjurisdictional decision making related to
groundwater.
This project is a collaboration between the G360 Institute for Groundwater Research at the University of
Guelph, Department of Environment and Natural Resources (ENR) with the Government of the Northwest
Territories (GNWT), and the University of Calgary. Principle investigators from each organization aim to
characterize the freshwater zone in the transboundary region of the Liard River Basin, commencing in
Spring 2019. The study site will be located approximately 30 km radially from the Hamlet of Fort Liard,
between latitude’s 60o00’00”N and 60o40’00”N and longitudes 122o40’00”W and 124o20’00”W (NAD83)
(Figure 1).

1.1: Project Objectives
I.

II.
III.

Develop methods and techniques to establish hydrogeological baseline conditions for groundwater
quality and quantity in the Liard River Basin.
Initiate a long-term groundwater monitoring program in the Liard Basin, with emphasis on
transboundary aquifers.
Advance the ability to identify potential groundwater flow pathways from hydrocarbon bearing
units into transboundary freshwater aquifers.

1.2: Principle Investigators

Principle investigators on the Liard Basin groundwater monitoring project are Dr. Beth Parker and Dr. John
Cherry at the G360 Institute for Groundwater Research, and Dr. Bernhard Mayer in the department of Earth
Sciences at the University of Calgary.
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1.3: Company Contacts

G360 Institute for Groundwater Research
Amanda Pierce
Senior Hydrogeology Research Associate, G360 Institute for Groundwater Research
apierce@g360group.org | 519-824-4120 x 56486
(Operational contact for G360 Institute)
Dr. Beth L. Parker, Ph.D., L.E.L.
Professor, School of Engineering
NSERC Industrial Research Chair
Director, G360 Institute for Groundwater Research
bparker@uoguelph.ca | 519-824-4120 x 53642
(Principle Investigator for G360Institute)
Dr. John A. Cherry, Ph.D, FRSC, P.Eng.
Adjunct Professor, University of Guelph
Distinguished Emeritus Professor, University of Waterloo
Director of University Consortium Field-Focused Groundwater Research, University of Guelph
cherryj@g360group.org
(Principle Investigator for G360Institute)

Government of Northwest Territories
Isabelle de Grandpre, M.Sc
Hydrogeologist, Water Resources Division
Environment and Natural Resources, Government of the Northwest Territories
Isabelle_de-Grandpre@gov.nt.ca| 867-767-9234 x 53123
(Primary Point of Contact on the project in the NWT)

University of Calgary
Dr. Bernhard Mayer, Ph.D.
Professor, Department of Earth Science
Applied Geochemistry Group
University of Calgary
bmayer@ucalgary.ca | 403-220-5389
(Principle Investigator for University of Calgary)
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2: Proposed Scope of Work

This will be a multi-year project, extending from 2018 through 2023 with an option to extend for 2 years
(until 2025). The main activities of the program include:
1.

Drilling two to three boreholes at up to three separate NWT locations within the transboundary Liard
Basin, approximately 30 km apart radially from the township of Fort Liard (see location map attached),
for a maximum of nine (9) boreholes. The boreholes will be used for long-term groundwater
monitoring of the transboundary freshwater zone. The proposed boreholes will be drilled using an
HQ3 system, producing a 4-inch diameter cored hole, and extending to depths between 100 and 149
metres (m), within the Dunvegan and Kotaneele formations.

2.

Conducting down-hole geophysical logging, continuous coring and rock sampling in each borehole to
collect high resolution vertical profile data that will be used to design groundwater monitoring
systems. Continuous coring will include characterizing the core for lithostratigraphy, colour, fracture
features, physical features and sampling for gas composition and isotopic signatures. Each borehole
will be initially completed with a string of pressure and temperature transducers, which may be
grouted in the borehole for a permanent installation or installed temporarily using a removable
flexible liner. Long-term pressure and temperature monitoring of these boreholes will provide high
resolution vertical profiles needed to design a multi-level sampling system.

3.

Installing depth-discrete multi-level groundwater sampling systems in one or two of the borehole at
each location (maximum of six), that would allow for groundwater samples to be taken at specific
depth intervals in order to characterize water quality. Groundwater samples would be obtained at
prescribed times over the long term to evaluate changes in water quality and hydrochemistry.

4.

Test the boreholes for transmissivity and conductivity by conducting a pumping test in each location.
The pumping test will last no longer than 10 hours a day, at a maximum rate of 44 Liters per minute.
The maximum amount of water that will be pumped in any hole any day will be 44m3.

5.

The second of the paired boreholes will continue to monitor pressure and temperature over the long
term to evaluate changes in hydraulic conditions.

6.

In addition to drilling the boreholes, each location may have a series of shallow instrumentation
installed to measure soil gas and near-surface methane emissions. These would be temporary
installations in small shallow boreholes between ground surface and 20m below ground surface, and
may be accompanied with near surface geophysical surveys completed, including electromagnetic and
electrical surveys.
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2.1: Area, regions of interest and potential drilling sites

The area of interest is delineated by the boundaries of the BC border (South), the Yukon border (West)
Pointed Mountain (North) and few kilometers east of Highway 7 (East), delineated by the light blue shade
on Figure 1 (60o00’00”N to 60o40’00”N, and 122o40’00”W to 124o20’00”W). Within this area, three regions
of interest have been identified for borehole drilling and installation of groundwater monitoring
infrastructure. These regions were chosen based on geology and ease of access, and are shown on Figure 2.
Region 1: Along the Fort Liard Highway (HWY 7).
Region 2: Along the Fisherman Lake Access Road.
Region 3: West of the Liard River along the Kotaneelee Gas Plant Road, between the river and the Yukon
border.

Figure 1. Area of Interest for borehole drilling (blue shade)
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Region 3

Region 1

Region 2

Figure 2. Regions of interest for borehole drilling

For this Land Use Permit application, three potential drilling sites in Region 1 have been identified, as shown
on Figure 3. Other potential locations in Region 1, 2 or 3 might be added during the project following a
successful request for the rights to occupy the land, and with an approved land use permit amendment that
would include the new locations.
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Figure 3. Potential drilling locations

The potential drilling site A (Figure 4) is located at the periphery of the Fort Liard sewage lagoon and landfill
facility (Municipal and Community Affairs reserve land), about 15 km south of Fort Liard along Highway 7.
Drilling site B (Figure 5) is located in the periphery of a weight scale facility (Infrastructure reserve land),
about 6 km west of Fort Liard, and drilling site C is located at the periphery of a research plot (ENR reserve
land), about 15 km north of Fort Liard along Highway 7.
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Figure 4. Potential drilling site A: Fort Liard landfill and sewage lagoon facility

Figure 5. Potential drilling site B: weight scale facility
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Figure 6. Potential drilling site C: Research plot

2.2: Phased Approach and Project Timing

It is proposed that the project be conducted in annual phases to facilitate long-term groundwater
monitoring of the freshwater zone in the Liard Basin. The project will commence in spring 2019 with the
drilling of boreholes at location 1, and the installation of pressure monitoring equipment in each borehole.
The proposed tasks for each phase of the work are outlined in Table 1. Each year’s work is reliant on
available funding and resources.
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Table 1. Proposed tasks

Year
1:
2:
3:

4:
5:
6+:

Proposed Tasks
Borehole drilling at Location 1, including geophysical logging, continuous coring and rock
sampling, pumping test, and installation of pressure and temperatures monitoring equipment
and flexible (FLUTe®) liners.
Installation of one multi-level sampling system in one borehole at Location 1. Borehole drilling
at Location 2, including geophysical logging, continuous coring and rock sampling, pumping
test, and installation of pressure and temperature monitoring equipment.
Groundwater sampling at location 1. Installation of a multi-level sampling system in one
borehole at Location 2. Borehole drilling at Location 3, including geophysical logging,
continuous coring and rock sampling, pumping test, and installation of pressure and
temperature monitoring equipment and flexible (FLUTe®) liners. .
Groundwater sampling at Locations 1 and 2. Installation of a multi-level sampling system in
one borehole at Location 3.
Groundwater sampling at all locations. Installation of near-surface instrumentation for
monitoring of natural gas emissions.
Groundwater monitoring continues at all locations. Detailed analysis of collected data.

The monitoring of groundwater wells will continue on a bi-annual basis once the monitoring well
installation is completed.

3: Results of the Groundwater Monitoring Project

The end result of this project will be an improved characterization of the groundwater resource in
the transboundary area of the Liard Basin. It will enhance knowledge for Indigenous and
community governments, industry, regulators, decision makers, and the public to make decisions
related to future industrial development and the sustainable management of fresh groundwater
resources. Furthermore, this information will improve interjurisdictional decision making related
to groundwater under the British Columbia-NWT Bilateral Water Management Agreement and any
updated Yukon-NWT Bilateral Water Management Agreement pertaining to the Liard Basin.
Groundwater quality and subsurface geology data will be shared with all interested parties and
collaborators, including the Government of NWT, communities, and universities involved in this
research.
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From:
Cc:
Subject:
Date:
Attachments:

Amanda Pierce
Isabelle de-Grandpre; Beth Parker; Jennifer Hurley
Notification of Request for Amendment - LUP MV2018X0017
December-11-19 9:25:31 AM
LUP MV2018X0017_Amendment_Communities Letter.pdf

Hello,
As you may know, the G360 Institute for Groundwater Research at the University of Guelph is working in
collaboration with the Department of Environment and Natural Resources, Government of Northwest
Territories, on a groundwater monitoring project in the Liard Basin, near to the Hamlet of Fort Liard. This
email provides an update on this project.
A preliminary drilling campaign, led by the University of Guelph with the support of Acho Dene Koe First
Nation, took place in August 2019 at the Fort Liard Municipal Waste Facility site. Two boreholes were
drilled with a wireline coring drill rig to depths of 37 and 51 meters. Due to the ground conditions,
consisting of unconsolidated bedrock, we were not able to reach the targeted depths of 110 and 149
meters and were not able to install long-term monitoring equipment. However, we were able to use
geophysical instruments in the boreholes and install a permanent temperature-sensing fibre optic cable.
The geophysical data, along with the retrieved core and temperature data, gave us a better
understanding of the geology in the area. The University of Guelph has prepared a newsletter that
provides more detail of the work completed in August 2019, and this will be sent to you early next week.
A second drilling campaign is planned for March 2020. In order to complete the drilling program and
achieve our research objectives, the Land Use Permit MV2018X0017 needs to be amended. The
amendment will include: i) a new drilling technique that will require different types of equipment, ii) the
addition of a new drilling site, and iii) the addition of one (1) borehole per site, so that can be up to four
(4) boreholes per site. For more information, please see the attached notification letter of the request to
amend the Land Use Permit.
We would appreciate if you could acknowledge receipt of this e-mail, and please let us know if you have
any questions or concerns regarding the upcoming field campaign or the Land Use Permit amendment
by January 3, 2020.
Thank you,
Amanda Pierce, Senior Research Hydrogeologist and Program Manager, G360 Institute for Groundwater
Research, University of Guelph (519) 824-4120 ext. 56424, apierce@uoguelph.ca
Isabelle de Grandpré, Hydrogeologist, Environment and Natural Resources, Government of Northwest
Territories, (867) 767-9234 ext. 53123, Isabelle.de-grandpre@gov.nt.ca

Newsletter

December 2019

LIARD BASIN BASELINE GROUNDWATER STUDY
PROJECT TEAM
University of Guelph

The G360 Institute for Groundwater Research at the University of Guelph is
collaborating with the Government of the Northwest Territories and the
University of Calgary to conduct a baseline groundwater quality investigation in
the portion of the Liard Basin located within the boundaries of Northwest
Territories.

Principal Investigation:
Dr. Beth Parker
Co-Principal Investigator:
Dr. Colby Steelman
Project Manager:
Amanda Pierce
Graduate Student:
Nathan Glas

GNWT-ENR, Water Division
Project Coordinator:
Isabelle de Grandpré

University of Calgary

Figure 1: Location of the Liard Oil and Gas
Basin and Liard Basin Surface Watershed
(modified from National Post, 2016).

The Liard Basin is the second largest
oil and gas reservoir in Canada. In
the past, oil and gas has been
extracted
using
conventional
methods and more recently using
unconventional
shale
gas
development methods (i.e. hydraulic
fracturing) in British Columbia and
Yukon. The Government of the
Northwest Territories has developed
a partnership with the University of
Guelph and the University of Calgary
to conduct a baseline groundwater
quality study in the NWT portion of
the Liard Basin to monitor for
potential impacts from oil and gas
activity in British Columbia and
Yukon.

The main goal of the study is to install a groundwater monitoring network near
to and around the Hamlet of Fort Liard with the following objectives: 1)
characterize the fresh groundwater zone, 2) establish baseline groundwater
quality and flow rates, and 3) monitor potential impacts from current and future
oil and gas development.

Co-Principal Investigator:
Dr. Bernhard Mayer

Figure 2: Map showing the location of the three sites where drilling will occur and
baseline groundwater monitoring wells will be installed in 2020.

c)

a)

d)

b)

e)
Figure 3: Photo collage showing: a) Dr. Jonathan Munn, Dr. Beth Parker, Amanda Pierce, Nathan Glas and Marina Nunes of G360 at the
field site (from left to right); b) Dr. Jonathan Munn of G360 completing detailed descriptions of the rock core collected before sampling;
c) the drill rig used to complete the exploratory drilling; d) Warren Cumberland keeping the field crew safe as the on-site Wildlife
Monitor; and e) a sample of rock core collected from the Municipal Waste Facility Site drilling project

In August 2019, the G360 team completed an exploratory drilling campaign at the Municipal Waste Facility Site
located outside of Fort Liard. The goal of this work was to gain an initial understanding of the rock in the Fort
Liard region and install monitoring equipment in the wells drilled. Unstable rock was found, but despite this, 22
rock samples were collected and sent back to the University of Guelph for further study and analysis. A
permanent fibre optic cable used to collect temperature information was installed.
This work has helped to gain preliminary information
about the regional geologic system. The Dunvegan
Formation, which is a potentially important source of
fresh water, was an ancient delta, with complex river
d) channel systems and flood
e) plain deposits. This delta
drained into a large inland sea that, at its maximum,
covered an area from the Gulf of Mexico to the
Beaufort Sea. By gaining a better understanding of
the environment that existed at the time these
sediments were deposited by ancient rivers, we can
learn more about how groundwater may flow
through these rocks and what their vulnerabilities
may be.
Figure 4: A sketch based off of regional geologic maps showing the
location of the geologic units in the Fort Liard area with depth and
their representation at surface. The Liard and Petitot Rivers,
Mackenzie Mountains and Hamlet of Fort Liard (houses), as well as
a schematic of a well are shown.

The team is planning a second drilling campaign in
March 2020 using a different drilling method to
install monitoring wells and downhole monitoring
tools at three sites around the Fort Liard area.
Thank you!

The G360 Team would like to extend our appreciation to
the Acho Dene Koe First Nation, Beaver Enterprises and
the Hamlet of Fort Liard for the help we received this
past August. As well as our partners, Government of
the Northwest Territories and the University of Calgary.
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