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Acronyms and Definitions
Term
ARD-ML
BMR
CCME
CMP
DR

Freeboard

Greywater

Hazardous waste

Land Use Inspector; Inspector

MEND

Ordinary High Water Mark

PHCPutrescible waste

RAP

Sewage
SNP
Tailings
Waste rock
WMP

Definition
Acid Rock Drainage-Metal Leaching
Bullmoose-Ruth
Canadian Council of Ministers of the Environment
Construction Monitoring Plan
Departmental Representative, a designated
representative for the Government of Canada who
provides expert scientific advice, oversight and
engineering support throughout the project.
The vertical distance between the water line and
the effective water containment crest on a dam or
dyke’s upstream slope
All liquid wastes from showers, baths, sinks,
kitchens and domestic washing facilities but does
not include toilet wastes
Waste with properties of flammability,
corrosiveness or inherent toxicity so that it poses a
risk to human health and/or the environment if
improperly handled
Responsible for ensuring compliance with
regulatory instruments under applicable
legislation, such as the Mackenzie Valley Resource
Management Act; is designated by either federal
or territorial Minister to fulfill this role
Mine Environment Neutral Drainage, criteria for
the safe management of mines and mine waste to
avoid ARD-ML
A visible vegetation mark established by
fluctuations of water levels on a bank or a
shoreline
Petroleum Hydrocarbons
Contains organic matter that is capable of being
decomposed and may be capable of attracting or
providing food for wildlife (e.g., kitchen waste)
Remedial Action Plan, a design plan for the
remediation project, developed in partnership
with community stakeholders
All toilet waste (black-water) and greywater
Surveillance Network Program
Legacy waste from the mining activities, waste
material remaining after ore has been extracted
All remaining unprocessed rock produced as a
result of legacy mining activities
Waste Management Plan

1. Introduction and Project Details
The Rowes-Outcome Joint Venture (ROJV) has developed the Bullmoose-Ruth Remediation (BMR)
Project – Waste Management Plan (WMP, ‘the Plan’) in accordance with the Guidelines for Developing a
Waste Management Plan, developed by the Mackenzie Valley Land and Water Board (‘the Board’).
ROJV has been contracted by Public Services and Procurement Canada (PSPC), and behalf of Indigenous
and Northern Affairs Canada – Contaminants and Remediation Division (INAC-CARD) to carry out
remedial activities at the Bullmoose-Ruth (BMR) sites under the approved BMR Remedial Action Plan
(RAP). ROJV has prepared this WMP in accordance with the approved RAP, the Water Licence
(#MV2016L8-0004), and all applicable federal and territorial legislation and policies required by the
Crown.

1.1. Company Name, Location and Mailing Address
Rowe’s Outcome Joint Venture (ROJV)
25 Studney Drive
Hay River, NT
X0E 0R6
T : 867.874.3243
F : 867.874-6558
Project Managers:
Rowe’s: Jack Rowe – jrowe@rowes.ca
Outcome: Michael Billowits –
mbillowits@outcomeinc.ca

INAC-CARD
4923 – 52 St.
3rd floor Gallery Building
Yellowknife, NT
T: 867.669.2743
F: 867.669.2439
Project Manager : Ron Breadmore –
ron.breadmore@aandc-aadnc.gc.ca

1.2. Effective Date of Waste Management Plan
This WMP is effective as of the above date of submission. This is a living document that will be
reviewed at minimum annually prior to the start of any site activities, with additional reviews as
warranted. Revisions related to refined volumes or capacities or new management and monitoring
methodologies will be made where necessary.

1.3. Environmental Policy of the Proponent and how it relates to waste management
ROJV recognizes environmental protection as one of its guiding principles and a key component of sound
business performance. It is important that we all work to the same safety standards, and that we help each
other achieve and maintain these standards by planning safety considerations into all of our work
activities. ROJV is fully committed and will strive to use pollution prevention and environmental best
practices in all it does.
The Waste Management Plan is presented to all staff during their on-site worker orientation seminar
(WOS). All employees and contractors are aware of the locations of the plan.

ROJV will also comply with INAC-CARD’s Contaminated Sites Management Policy1. The policy states a
commitment to managing contaminated sites in a cost-effective and consistent manner, to reduce and
eliminate, where possible, risk to human and environmental health and liability associated with
contaminated sites. The policy also states, in part, that a proponent will:








manage contaminated sites by following the Treasury Board Federal Contaminated Sites
Management Policy, and by applying the Contaminated Sites Management Working Group's
"Federal Approach to Contaminated Sites" and its recommended guidelines and standards including those from the Canadian Council of Ministers of the Environment and the Canadian
Standards Association;
apply the following criteria in determining the priority for managing contaminated sites:
o human health and safety;
o legal and claims obligations;
o significant impacts on the environment; and
o concerns of First Nations, Inuit, northerners and other stakeholders.
work collaboratively with First Nations, Inuit, northerners and other entities to manage
contaminated sites located on reserve lands, on federal lands north of the 60th parallel, and on
any other lands under INAC’s custodial responsibility.
manage its current and future policies and programs in order to prevent future liabilities to the
Crown from the creation of new contaminated sites.

1.4. Revisions to Waste Management Plan
Table 1 tracks the WMP revisions and ensures that all stakeholders have the most up to date copy of
the plan. The table will be updated each time a revision is made to the Plan.
Table 1 Revisions to WMP

Version #
v.1

Contractor
Approval
Project Manager

Date

Sections revised

Comments

n/a

n/a

First Approval

INAC will commit to providing copies of the WMP to the aboriginal stakeholders set out in their approved
Engagement Plan. The plan and subsequent revisions will be distributed to:
Table 2 Contact Information for Stakeholders

Mr. Alex Power

Ms. Johanne Black
Mr. Shin Shiga
Ms. Emile (Rosy) Bjornsen
Mr. Shawn MacKay

1

apower@ykdene.com

Regulatory & Research
Specialist, Department of Land
& Environment , YKDFN
jblack@ykdene.com
Director, Department of Land
& Environment, YKDFN
shin.shiga@nsma.net
Manager of Environment,
NSMA
ima_dkfn@northwestel.net
Resource Management
Coordinator, DKFN
frmcenvironment@northwestel.net Environment Coordinator,
FRMC

https://www.aadnc-aandc.gc.ca/eng/1100100034643/1100100034644

Mr. Ray Griffith

lkdfnlands@gmail.com

Wildlife, Lands, and
Environment Department
Manager, LKDFN

1.5. Purpose and Scope
The purpose of this Plan is to outline the management of various waste types for the BMR
Remediation Project and all Contractors engaged to complete the Project. The objectives of the Plan
are to:
 state the requirements of the Authorities Having Jurisdiction (AHJ) regarding Wastewater and
Waste Management;
 state requirements of the Specifications regarding Wastewater and Waste Management;
 identify the types of waste that will be created by camp related activities; and,
 establish how waste will be handled and disposed of.
The WMP identifies the various waste types, description of the individual characteristics, description of
the source of generation, estimation of volume/mass to be produced and the potential environmental
effects. The WMP has been prepared to ensure proper disposal of waste.

Table 3 Information Requirements of the Water Licence

Information Requirements for MV2016L8-0004
Schedule 3: Part F, Item 1
Section in WMP

Associated Management Plan

requirements
a) The development and
management of
excavation areas so as to
eliminate or minimize the
risk of potential for ARD
and ML
b) The consolidation and
disposal of tailings,
including the quantity of
tailings to be
consolidated, the location
of disposal, and
confirmatory sampling
plans for the site of origin
c) The collection and
disposal of impacted
sediment, including the
amount of sediment
moved and the location of
sediment disposal
d) The collection and
disposal of metal
impacted soils, including
the quantity to be
collected, the location of
disposal, and
confirmatory sampling
plans for the site of origin
e) The collection and
disposal of PHC
contaminated soils,
including the quantity to
be collected, the location
of disposal, and
confirmatory sampling
plans for the site of origin
f) Details of how
groundwater will be
managed in areas where
tailings, impacted
sediments, and metalsimpacted soil are
removed

Section 3.5

Tailings & Waste Rock Cover
Design Plan

Section 3.4

Tailings & Waste Rock Cover
Design Plan
Construction Monitoring Plan

Section2.1.6.3; Section 3.2

Construction Monitoring
Plan, Long-Term Monitoring
Plan

Section 2.1.6; Section 3.2

Landfill Management Plan
Construction Monitoring Plan

Section 2.1.6; Section 3.1

Landfarm Management Plan,
Construction Monitoring Plan

Section 2.1.6; Section 3.4

Construction Monitoring Plan

g) Details of how
groundwater and freeproduct will be managed
in areas where freeproduct is identified
during PHC contaminated
soil excavation
h) Details of how PHC
contaminated
groundwater will be
delineated and treated
i) The sampling and
discharge of portal and
trench water into soakaway sumps, including
the quantity of water to
be discharged, and the
location of the sumps and
the surrounding
environment
j) A wastewater
management plan,
addressing the
management of all
seepage and leachate
waters from all
engineered structures
intended to contain,
withhold or divert waste
or waters, including the
management of water
from the equipment
decontamination facility
and any contact water

Section 2.1.6

Section 2.1.5

Construction Monitoring Plan

Section 2.1.5; Section 3.3

Construction Monitoring Plan

Section 2.1.4, Section 2.1.5,
Section 3.1, Section 3.2,
Section 3.3, Section 3.4,
Section 3.5, Section 3.6,
Section 3.8, Section 4.2

Tailings & Waste Rock Cover
Design Plan, Landfill
Management Plan, Landfarm
Management Plan,
Construction Monitoring Plan

1.6. Environmental, Health and Safety (EHS)
The health and safety of employees and protection of the environment are an overriding priority.
INAC-CARD is committed to doing everything possible to prevent injuries and to maintain a healthy
environment. To this end:
 Senior managers are responsible for ensuring that all the requirements of this EHS Policy are
fully implemented.
 All managers and supervisors are responsible for ensuring that their employees are trained in
safe work procedures, to undertake their assigned duties without accidents, injuries or harm











to the environment, and for ensuring that employees follow safe work methods and all
related regulations.
All personnel are required to support and comply with the EHS program, making safety,
health and protection of the environment a part of their daily routine, and ensuring that they
follow safe work methods and relevant regulations.
All personnel will be held accountable for implementing, and adhering to, the requirements of
the EHS program.
All personnel are accountable for reporting to their immediate supervisor any unsafe
practices or areas in need of improvement. Personnel are further accountable for bringing
such reports to the attention of higher levels in the organization, without fear of reprisal, if
the situation is not addressed appropriately.
All relevant Territorial and Federal laws, regulations and policies, including the requirements
of INAC’s NAO Northern Contaminated Sites Program Management Framework, are
incorporated into our program as minimum standards.
Pollution prevention practices and programs to achieve continuous improvement will be
implemented as an ongoing requirement of the program.
Where a conflict arises due to different standards or requirements between different
regulations or standards, the more stringent of the two will apply.

Also, ROJV will;
 Identify, assess and responsibly manage its environmental health & safety risks through
comprehensive risk management plans
 Integrate the consideration of environmental concerns and impacts in all decision making and
activities
 Train, educate and inform our employees about environmental issues that may affect their
work
 Promote environmental awareness among our employees and encourage them to work in an
environmentally responsible manner, and ensure all employees, in the course of their duties,
act in accordance with the environmental policy
 Actively promote recycling both internally and amongst its customers and suppliers
 Where required by legislation or significant health, safety or environmental hazards exist,
develop and maintain appropriate emergency and spill response programs
 Strive to continually improve its environmental performance by periodically reviewing its
environmental policy in light of current and planned work planned work

1.7. Project Description
The aim of the BMR Remediation Project is to remediate seven abandoned mine/advanced mineral
exploration sites northeast of Yellowknife, NT. The footprint left behind must be minimized and
acceptable to the affected indigenous organizations for their future use and to ensure the safety of
local wildlife and plants. This project is expected to span approximately 3 years. The activities for the
BMR Remediation Project consist of the following tasks:



Upgrading of roads and trails to facilitate construction and remediation activities
Construction of two non-hazardous landfills (Bullmoose and Ruth Landfills)





















Construction of a landfarm (Bullmoose Landfarm)
Excavation and placement of co-mingled metal and hydrocarbon impacted soil, metal impacted
sediment, and metal impacted tailings in landfills
Excavation, placement, and treatment of hydrocarbon impacted soil at the Bullmoose Landfarm
Demolition and segregation of buildings, infrastructure and associated debris remaining after
the 2014 fire
Collection and disposal of the non-hazardous waste at the Bullmoose and Ruth Landfills
Collection, containerization and off-site disposal of hazardous materials at an approved facility
Construction of nine mining vent/raise engineered caps
Backfilling of two septic pits and one fault failure
Burning of wood waste and placement of non-leaching ash into the Bullmoose Landfill
Placement of soil cover and vegetation over waste rock in high risk areas
Construction of a temporary aquadam at Bullmoose Creek during the Creek reconstruction
Treatment (if required) and discharge of shaft and trench water to soak-away pits
Excavation and disposal of metal impacted soil/sediment/waste rock from Bullmoose Creek in
Bullmoose Landfill followed by channel reconstruction
Excavation and disposal of metal impacted soil/sediment from the sewage lagoon in Bullmoose
Landfill
Excavation and placement in Bullmoose Landfill of non-submerged, metal impacted tailings from
the Beta Lake
Placement of engineered cover over the remaining exposed metal impacted tailings at the Beta
Lake Impoundment
Installation of a weir at the Bullmoose Portal Seep
Installation of liner and engineered cover over Bullmoose and Ruth landfills

1.1. Site Description
The BMR Project includes the remediation of seven sites approximately 95 km northeast of
Yellowknife, NT. Appendix C to this document provides a description of each of the seven sites included
in this project, including a history, site characteristics and maps.

1.2.

Additional Copies

Several copies of the WMP (most recent version) are kept and available on site at all times. Copies
are also held at the ROJV offices in Hay River, NT. Additional copies of the Plan can be obtained by
contacting ROJV directly at the phone number or email presented in Table 1.
INAC-CARD can also provide copies of the Waste Management Plan upon request.

2. Waste Streams
The Waste generated at the BMR sites is considered to be either legacy waste (assumed by INAC as site
custodian) or introduced waste (generated during remediation activities) and will be part of one of the
following waste streams:











Waste for incineration
Recyclable material
Hazardous (or potentially hazardous) Waste
o Ash or incinerator residue
o Lead acid batteries and alkaline batteries
o Equipment containing ozone depleting substances (e.g. refrigerators)
o Chemical wastes – liquid or solids (e.g. paint)
o Electrical equipment
o Sludges
o Contaminated soils
o Used oil, fuels, lubricants, greases , oil filters, and solvents
o Asbestos
Grey water and sewage
Process water and contact water
Non-hazardous Waste
o Domestic refuse
o Bulky metals (vehicles, equipment)
o Scrap metal
o Putrescible waste
o Plastics
o Construction materials
o Rubber products (e.g. tires and conveyor belts)
Mineral Waste
o Tailings
o Waste rock
o Drill core (with clearance from NT Geoscience Office)

2.1. Management of various Waste Streams
2.1.1. Waste for Incineration
Some items may be appropriate for incineration, while others should never be burned. The following
materials are appropriate for incineration on site, provided the incineration equipment is operated
according to manufacturer’s specifications and satisfies all regulatory requirements:





paper-type products, including cardboard, paper, newspapers and magazines, most
packaging, waxed paper, paper towels, serviettes, and paper cups
food garbage / waste, including food scraps, bones, coffee grounds, peelings
natural cloth materials, including clothes, linens, towels, rags
wood products, including non-impregnated building materials

Incineration should occur after source reduction, reuse and recycling have been considered. Incineration
effectively reduces wildlife attractant properties of waste and reduces waste volume; the resulting ash
will continue to be handled as a solid waste. Incinerator ash will be securely contained in drums,
envirobags and/or covered bins, and disposed of at an off-site approved facility. Care will be taken to
prevent environmental releases during handling.

2.1.2. Recyclable Materials
All materials appropriate for normal recycling (i.e. empty food cans, plastics) will be bagged and
shipped to Yellowknife for recycling. Select items on site can be sent back to the manufacturer for
recycling or reuse such as large, reusable containers (e.g. drums). Metal parts from heavy equipment
can be sent back to the supplier for reconditioning and reuse.

2.1.3. Hazardous Waste
Hazardous Waste will be transported off-site to approved waste receivers following industry best
management practices for cradle-grave disposal and in accordance with the Transportation of
Dangerous Goods Act. This includes:



Waste related to historical activities (legacy wastes)
Waste derived from performing remedial work (introduced wastes) such as waste oil, batteries,
incinerator ash, paints, solvents etc.

All hazardous waste will also be managed according to the Guideline for the General Management of
Hazardous Waste in the NWT (1998), along with consideration of other applicable NWT guidelines such
as the Guideline for the Management of Waste Asbestos or Guideline for the Management of Waste
Lead and Lead Paint.
Environmental release of these wastes may cause soil or groundwater contamination or may pose a
toxic exposure risk for human health or the environment. These wastes will be securely contained in
approved drums, envirobags and or covered bins, and disposed of at approved facilities as appropriate.
For all wastes, care will be taken to prevent environmental releases during handling. All materials
destined for off-site disposal will be stored safely and securely before transport. Handling of fuel spills
on site is addressed in the ROJV Spill Contingency Plan.
Hazardous waste will be transported to KBL Environmental Ltd. of Yellowknife, an approved Waste
Transfer Facility, for shipping to approved facilities. The following table identifies the disposal method
for hazardous materials:
Table 4 Handling & Fate of Hazardous Materials

Hazardous
Material
Asbestos
Containing
Material (ACM)

Activity and
Container
Place ACM in
double-bagged
yellow ACM 6 ml
bags

Source Location

Disposal

Notes

Bullmoose
Ruth
Spectrum

Yellowknife
Municipal Waste
Facility, KBL

Bullmoose gaskets
Ruth – pipe
insulation
Spectrum –
linoleum and
fibreboard
When doublebagged for
disposal, ACM
considered non-

PCBs

Batteries

Cylinders coated
with leadamended paint

Ozone Depleting
Substance

Lead-containing
sand & powders,
other similar
hazardous soils

Place PCBcontaining items
in open top
drums
Place batteries in
pails

Place vented
cylinders in
hazmat box or
lined crate
depending on
dimensions
Place fridges in
hazmat box or
lined crate
depending on
dimensions
Place in hazmat
boxes

hazardous.
Two
transformers at
Ruth

Ruth

Aevitas, KBL

Ruth
Beaulieu
Storm
Joon
Spectrum
Ruth
Joon
Spectrum

Aevitas, KBL

Batteries of
various sizes

Aevitas, KBL

Cylinders of
various sizes

Joon
Spectrum

Yellowknife
Municipal Waste
Facility, KBL

Joon – 1 fridge
Spectrum – 2
fridges

Ruth

Aevitas, KBL

Ruth Main
Building and
Blacksmith shop:
lead-containing
sand, powder,
and soil
Poly wrapped
creosote-treated
wood is
considered nonhazardous
Red metal
engine, blue
rusted
alternator, and
blue rusted
grinder
Spectrum – 89 x
205L drums
Spectrum – 3 x
75 L drums
Spectrum – 56
of those drums
contain liquids
Chipp – 1 x 75 L

Creosote-treated
wood

Securely wrap
creosote treated
wood in 6-mil
poly

Bullmoose

On-site landfill

Small equipment
with leadamended paint

Place in lined (6
mil poly) and
covered 45 yard
roll-off bin or
hazmat box

Joon

Aevitas, KBL

Drums with leadamended paint

Transfer liquid
contents into
totes. Place
empty drums in
lined 6 mil poly
bags and
covered 45 yard
roll-off bins

Spectrum
Chipp
Storm

Aevitas, KBL

Liquid contents
in drums
Liquid contents
in drums

Fluorescent
Lights
PHC stained
wood

Explosives

Place drum in
overpack
Drums contents
will be
transferred into
totes (contain
“like with like”).
Totes to be
transported offsite for disposal.
Wrap and place
in hazmat box
Place in hazmat
box

Beaulieu

Aevitas, KBL

Joon
Spectrum

Aevitas, KBL

Breakaway
Drilling of
Yellowknife to
lead activities
related to
explosives

Spectrum

red/blue empty
drum
Storm – 1 x 205L
silver drum
containing debris
One half-full
drum of black oil
Old fuels

Aevitas, KBL
Clean Harbours
Hazardous
Waste Landfill,
KBL
Breakaway
Drilling to
containerize.
Swan Hills
Hazardous
Waste Facility,
KBL

Certificates of Disposal will be provided to the AHJs with copies to the Crown as part of the BMR
Project file.

2.1.4. Grey Water and Sewage
Sewage and grey water will be directed for treatment from the various camp sources (kitchen,
washroom, laundry facilities, and the washrooms) at the Bullmoose and Ruth sites.
It is estimated that during the operational phase of the remedial work at Bullmoose and Ruth an average
of 3 300 liters per day of sewage / grey water will be generated, as shown in Table 2-3 (based on 25
people on-site). The volume projections are based on published data and past experience working from
remote camps of this nature. http://aep.alberta.ca/water/programs-and-services/drinkingwater/legislation/documents/Part4-WastewaterSystemsGuidelines-2013.pdf

Table 5 Grey Water and Sewage Projections per Person at Main Sites

Sewage and Grey Water Source

Projected Daily Use per Person (L)

Average
26.1
27.4
18.1
24.4
22.6
7.0
30

Kitchen
Toilet and urinals
Showers
Wash basins
Laundry and utility
Camp administration
Unaccounted use
Total

Maximum
30
30
50
30
25
10
25
132.3

200

2.1.5. Process Water & Contact Water
Process wastewater (for this Project) is defined as water resulting from all dewatering operations,
potentially contaminated groundwater, contact water, water from equipment decontamination and
cleaning activities, including solvent rinsate used during the cleaning of barrels, and/or an effluent
stream created or encountered during work activities.
All process wastewater will be treated using the on-site Water Treatment System as needed (System
details available upon request). The Water Treatment System is also capable of oil/water separation.
Waste oil derived from the water separation process will be transported off-site for disposal to an
approved waste receiving facility in a similar manner as to historic waste oil on-site. ROJV will perform a
test for compliance as part of the Initial Testing to confirm the system’s performance. ROJV will perform
initial testing on wastewater streams to confirm the applicability of treatment and the Water Treatment
System capability. Analytical records of testing will be submitted to the Departmental Representative
upon receipt.
Water from mine openings or trenches collected during dewatering operations will not require
treatment through the on-site Water Treatment System and will be deposited directly to soakaway
sumps. These sumps will be established with the approval of the Inspector.
Should PHC-impacted groundwater be detected during operations, sampling through the SNP or through
additional wells, as necessary, would be deployed to delineate the extent of the contamination. Once
delineated, water would be treated using the same approaches and criteria as used for surface water.
Once sampling confirmed that acceptable water quality standards had been met, treatment would cease
and groundwater recharge would occur through disposal to soak-away sumps. Groundwater monitoring
would continue through long-term monitoring.
Table 20 provides See Section 3.3 for more information on operation of soak-away sumps.

2.1.6. Non-hazardous Waste
2.1.6.1.

PHC-Impacted Soils

Although highly unlikely given the site conditions and ages, should free-product and groundwater be
encountered in the field, it will be pumped off and stored in drums for off-site disposal in an
approved facility.

Table 6 Volumes of PHC-Impacted Soils

Source Location
Bullmoose Mine
Ruth Mine
Beaulieu Mine
Spectrum Mine
Chipp Mine
Storm Mine
Joon Mine

PHC-Impacted Soils
Volume (m3)
1 674
0
55
1
0
0
1

Treatment Location
Bullmoose Landfarm
Bullmoose Landfarm
Bullmoose Landfarm

Bullmoose Landfarm

It is planned that the PHC-impacted soils will be excavated in the summer of 2017. The PHC-impacted
soils at Bullmoose will be transported to the landfarm in the summer of 2017. The PHC-impacted
soils at the other sites will be transported to the Bullmoose landfarm in March 2018. It is anticipated
that the Bullmoose PHC-impacted soils will not require long-term stockpiling as they will be directly
transported to the landfarm.
See Section 3.1 for more information on the Landfarm.
2.1.6.2.

Metal-Impacted Soils

Table 7 Volumes of Co-Mingled Soils

Source Location
Bullmoose Mine
Ruth Mine
Beaulieu Mine
Spectrum Mine
Chipp Mine
Storm Mine
Joon Mine

Co-mingled
Impacted Soils
Volume (m3)
935
7 664
373
48
0
0
20

Disposal Location
Bullmoose Landfill
Ruth Landfill
Bullmoose Landfill
Bullmoose Landfill

Bullmoose Landfill

In general, excavated waste material will be live loaded into rock trucks and hauled to the landfill or
temporary stockpiles at the respective mine sites until it can be hauled to the designated landfill during
the winter road operation period.
Monitoring wells will be installed surrounding each of the Bullmoose and Ruth Landfills. Information on
planned monitoring wells for Bullmoose and Ruth can be found in the Landfill Management Plan and the

Construction Monitoring Plan. Sampling frequency and parameters are outlined in the Surveillance
Network Program of the Water Licence.
2.1.6.3.

Impacted Sediment

Table 8 Volumes of Impacted Sediments

Source Location
Bullmoose Mine
Ruth Mine
Beaulieu Mine
Spectrum Mine
Chipp Mine
Storm Mine
Joon Mine

Metal Impacted
Sediments
Volume (m3)
500
0
0
0
0
0
0

Co-mingled
Impacted
Sediments
Volume (m3)
63
0
0
0
0
0
0

Disposal Location
Bullmoose Landfill

The impacted sediment to be excavated includes 500 m3 from the Bullmoose Sewage Lagoon and 63 m3
from Bullmoose Creek, totaling 563 m3. The sediment will be excavated and disposed of at the
Bullmoose Landfill.
2.1.6.4.

Consolidated Debris

Historic non-hazardous waste from the 7 former mine sites will be placed in the Bullmoose or Ruth
Landfill as listed in Table 2-6. Some portion of the non-hazardous waste material may be diverted
from one landfill to the other in order to balance volumes. Non-hazardous waste generated from
camp related activities will be transported off-site to an approved waste disposal facility.
2.1.6.5.

Mineral Waste

Information on tailings and waste rock are found in sections 3.4 and 3.5 in this Plan. There is
abandoned drill core at Bullmoose Mine, Ruth Mine and Joon Mine. ROJV and INAC-CARD will work
with NWT Geoscience to determine whether the core has historic value or if it can be removed. If it
can be removed, core will be disposed of in onsite landfills.

3. Infrastructure Required for Waste Management
The following waste management infrastructure will be used for the project:
- Landfarm
- Landfills
- Soak-away Sumps

-

Tailings containment area
Waste rock area(s)
Sewage containment facility
Wastewater treatment and discharge facilities

3.1. Landfarm
The Landfarm Facility is intended to treat hydrocarbon-impacted soils to an acceptable standard, and
then to reuse the treated soils in other remedial applications during the project. The facility will be
designed to treat an estimated maximum volume of 2 500 m3 of PHC soils. This total volume is based
on estimates made during the development of the RAP and includes a 20% contingency. A site survey
located a relatively flat area that could accommodate that volume of soils at 0.76 m thickness in two
cells. A facility plan is shown in the figure below.

The design utilizes a two-cell arrangement that provides 204 m3 of storage for Cell A and 120 m3 of
storage for Cell B. A 30 cm freeboard for these facilities (i.e. the storage of the upper 30 cm of the
sumps) is approximately 65% of the overall storage, and equates to approximately 50 mm of rainfall.
The average monthly precipitation in the wettest period (Jul-Oct) ranges from 32.9 to 40.9 mm based
on 1971 to 2000 Canadian Climate Normals for Yellowknife. A soakaway sump will be available to
collect leachate/runoff. There will be daily monitoring and if water fails to meet discharge criteria, it
will be pumped to a treatment system and treated prior to discharge. A 5 000 gallon tank and mobile
treatment system will be available to store and treat water that does not meet treatment criteria.
During remediation, soil treatment will be monitored at least biweekly by making visual observations
and taking hydrocarbon vapour readings with a PID (photoionization detection) meter. Once the PID
readings suggest that the remediation target concentrations may have been achieved, soil sampling
and analytical testing will be carried out to verify the actual hydrocarbon concentrations in soil. The
soil sampling methodology will satisfy the requirements of industry best practice and FCSAP Federal
Guidelines for Landfarming Petroleum Hydrocarbon Contaminated Soils, 2013. As each grid of the PHC

soil in the facility has reached the site specific criteria in Table 2, the soil will be deemed to be clean soil
and will be removed for beneficial reuse. As well as the soil monitoring activities above, water within
the sump will be monitored for water quality purposes and sampled in advance of being removed from
the facility.
A contingency plan was developed to manage unexpected increases in volume for either impacted soils
or for increasing volumes of snow or runoff water. Measures include:
a)
increasing the depth of soil to accommodate all of the soil so that it can all be treated at the
same time (as opposed to multiple ‘batch treatments’ in series per (b) below);
b)
stockpiling the excess soil adjacent to the facility so that an additional ‘batch treatment’ could
be done after the initial planned volume of soil met the treatment criteria and could be removed from
the facility;
c)
packaging the excess soil for transport to an off-site treatment facility; and,
d)
increasing the aeration frequency.
Following excavation and removal of any previously identified metal-impacted soil (estimated less than
10 m3); the area will be cleared of vegetation and surveyed. Following the placement of fine aggregate
to achieve the configuration and slope of the landfarm base and the perimeter berms, the liner will be
installed by the specialty subcontractor and keyed into the top of the berms. The geomembrane will
be ‘sandwiched’ between geotextile layers above and below. Following this, the remaining 0.3 m
cushion layer of sand material will be placed over the area where the PHC soil will be placed and
compacted. PHC soil will be immediately placed in the landfarm facility, as 97% of impacted soils are
located at Bullmoose Mine site. The remaining 57 m3 deriving from Beaulieu, Spectrum, and Joon will
be excavated in summer of 2017 and transported to the facility in March of 2018. All soil loads deriving
from each soil excavation area will be documented and tracked as it is transported and placed in the
facility.
The facility will treat petroleum hydrocarbon impacted soils using a bioremediation method. This is a
treatment process using microorganisms that consume hydrocarbons and which are naturally occurring
within the soil and have acclimatized to this specific carbon source. Although bioremediation occurs
naturally, the degradation rates are limited due to the lack of oxygen and nutrients which the
microorganisms need to grow. Therefore, the process is stimulated by adding oxygen and nutrients.
Oxygen addition occurs through aerating the soil. Aggressive aeration of the soil will occur through
mixing with an Allu bucket on at least a biweekly basis (with the option of increasing aeration
frequency) during the treatment season (early June to late September). Once the initial soil mixing has
occurred, nutrients will be added to the soil. The nutrient ratio is calculated from the carbon, nitrogen,
phosphorous ratio (C:N:P ratio) which closely resembles the cell composition of the bacteria, since this
is needed to overcome the nutrient shortage to promote and increase bacterial growth. Although
several C:N:P ratios were reviewed from various publications, the 100:5:1 ratio was adopted from a
previous project site due to the similarity in site and climatic conditions. A commercially available
fertilizer was selected from a supplier in Yellowknife with a N:P:K ratio of 18-24-12 to ensure the
requisite quantity of fertilizer was available for microbial growth to achieve the target remediation
quantities. The fertilizer will be applied to the soil at a rate of one bag every 300 m2 and this will be
mixed within the soil profile from the biweekly mixing with the Allu attachment to the excavator, as
previously discussed. In early June, 2018 a minor amount of fertilizer will be added following the
addition of the remaining 3% of soil in March, 2018.

The treatment process will continue with biweekly (at minimum) mixing of the soil using the Allu
bucket, and if required, water will be taken from the sump and applied to the surface of the soil to
achieve optimal moisture content for microbial growth, but not reaching soil moisture levels above
70% by weight as this will hinder gas transfer causing excessive anaerobic metabolism which is not
desirable for such PHC soil treatment.
For more information on the facility’s operations, controls, and decommissioning, please refer to the
Landfarm Management Plan.

3.2. Bullmoose & Ruth Landfills
The Bullmoose Landfill will be located immediately to the west of the Bullmoose airstrip, in a pit
previously excavated to remove aggregate for construction purposes. The landfill facility will have an
estimated airspace volume of 9 682 m3 to accommodate an estimated waste volume of 8 680 m3.
The Ruth Landfill will be located just east of the airstrip at the Ruth Mine site, in a pit previously
excavated to remove aggregate for construction purposes. The landfill will have an estimated airspace
volume of 9 939.1 m3 to accommodate an estimated waste volume of 8 900 m3. Table 9 provides
additional detail on volumes for material inputs.
Table 9 Landfill Inputs and Volumes

The waste to be deposited in the landfills is non-reactive and non-hazardous, so no leachate is
anticipated. No under-liner leachate collection system is required. A high density polyethylene (HDPE)
cover will be placed over the entire landfill including perimeter berms. The HDPE cover is a composite
granular fill and geosynthetic material layer placed on the prepared foundation. The landfill work will
involve smoothing of the underlying material, final grading, compaction and filling voids to ensure
positive drainage in accordance with the final 2% design slope. The geosynthetics will be covered with
0.3 m thick sand cover layer Type 2 material, and an additional 0.3 m erosion control layer comprised of
coarser Type 1 material.
The perimeter berm will have a minimum width of 2 m on the top crest, from where it will form a 3H:1V
slope projected to the toe to provide long term stability. Prior to berm construction, the foundation will

be prepared and will involve clearing, grubbing, and sub-excavation to the competent ground or
bedrock. The berm will be constructed by placement of 0.3 m lifts of coarse granular material Type 1, up
to a final crest. Each lift will be compacted to achieve a uniform strength, competent material. The final
constructed berm will be covered with the HDPE cover system.
On the perimeter, in the areas of higher bedrock, the HDPE geomembrane will be sealed to bedrock in a
key trench to prevent any surface runoff seeping into the landfill. In areas where bedrock is deeper, the
geomembrane will be keyed-in in the trench.
Performance monitoring of the landfill will be conducted at scheduled intervals. Site performance
monitoring will include visual observations of the landfill and surrounding area, monitoring of installed
instrumentation and collection of samples from the installed instrumentation. Monitoring will occur at
the frequency specified in the Water Licence. Monitoring will continue until a steady state is achieved
based on monitoring results and observations.
For additional information on landfill operations, controls, and decommissioning, please refer to the
Landfill Design Plan. For additional information on monitoring, please refer to the Construction
Monitoring Plan.

3.3. Sumps
Using the on-site Water Treatment System along with storage containers and settling ponds, ROJV will
be able to separately contain wastewater from these three sources: grey and black water, contact
water, and process water. Volumes of wastewater are unknown, as it is not possible to estimate the
volume of contact water that will need to be discharged as legacy waste features are remediated.
Treated water and water that has been determined acceptable for release will be released onto the
ground within soak-away sumps a minimum of 100 metres of the Ordinary High Water Mark of any
water body. Specific locations will be approved by the Land Use Inspector(s). Approval from the
Departmental Representative will be obtained prior to discharging wastewater and no wastewater
that has not met discharge criteria or been deemed acceptable for release will be discharged to the
environment. Volumes of discharged water will be measured based on known volumes of the
containment (e.g. drums, totes, and capacity storage of the various containments) and recorded in
Discharge Log, to be used on-site at the respective sites is attached as Appendix F. Treated
wastewater that upon testing does not meet discharge criteria will be stored until such time as it can
be re-treated and discharged (once discharge criteria are met), or additional treatment options will be
explored and implemented if required. Storage tanks and storage ponds will either be discharged and
therefore empty at the end of the construction season or will have allowances for expansion of water
due to freezing. Volumes will be reported through the Annual Water Licence Report.
The operation of the settling ponds and soak-away sumps includes routine inspection and
maintenance, as required. The volumes within the sumps are tracked using the Discharge Log. Prior to
the end of operations, ROJV will backfill and restore all sumps, unless otherwise authorized in writing
by the Land Use Inspector(s).
Drainage from sumps will meet EQCs as detailed under Part F, Item 21 of the License, and as stated in
Table 10.

Table 10 Effluent Quality Criteria for Drainage from Sumps

Parameter
Volatile Hydrocarbons
Extractable Hydrocarbons
Oil & Grease
Non Aqueous Phase Liquid/Free-Product
pH
Total Arsenic
Dissolved Cadmium
Total Chromium
Dissolved Cobalt
Dissolved Copper
Dissolved Lead
Total Mercury
Dissolved Nickel
Total Zinc
Phenols
Polychlorinated Biphenyl (PCBs)

Maximum Grab Concentration
15 mg/L
5 mg/L
5 mg/L, non-visible
Not present
6 to 9
100 µg/L
10 µg/L
100 µg/L
50 µg/L
200 µg/L
50 µg/L
0.6 µg/L
200 µg/L
1000 µg/L
20 µg/L
1000 µg/L

Dewatering of Mine Openings and Trenches
All trenches must be dewatered prior to backfilling. A review of water quality test results verified that
all contaminants were metals and all concentrations were below target levels for treated wastewater.
Therefore, water from trenches does not require treatment prior to disposal to a soakaway sump. At
the September 9, 2016 Technical Session, this was confirmed during a discussion that included
members of the community (the sump will provide necessary treatment). Additional testing of trench
water may be completed under the CMP if conditions dictate; for example, if water levels have
dropped significantly. All discharges to soakaway sumps will be tracked using the Discharge Log
(Appendix F).

3.4. Tailings Containment Area
The legacy tailings deposits at the BMR Project sites include:
. Ruth = 1750 m3 (exposed)
. Bullmoose = 315 m3 (exposed) at Beta Lake and submerged tailings at Beta and Skeeter Lake (volume
unknown)
. Beaulieu = 1600 m3 (exposed)
. Spectrum = 250 m3 (exposed)
Beta Lake is located southwest of the former warehouse area north and the former mill area. The lake
was used for tailings disposal during early mining activities while the Skeeter Lake dam was being
constructed. A large earthworks dam made from waste rock, surrounds the south and east shores.
Beta Lake is a small, shallow lake and with a maximum length of 165 m and width of 48m. The Beta

Lake Dam has what appears to be an overflow channel constructed on the south dam. The original
dam was constructed through a section of Beta Lake isolating a small bay. This location was selected
for the overflow channel to utilize natural drainage at the end of the small bay and to ensure that any
runoff was directed away from the mine workings.
Operation, Maintenance and Surveillance
Because these are inactive tailings containment areas, traditional definitions of operation and
maintenance are not applicable.
In accordance with the approved RAP, the exposed tailings will be consolidated for disposal in either
the Bullmoose or Ruth landfills, depending on capacity balance. The submerged tailings at Bullmoose
(Beta and Skeeter lakes) will be capped.
The last geotechnical inspection was conducted by AEL (2008). Stantec is the Engineer of Record for
the tailings caps and will set recommendations for post-closure monitoring at Beta Lake dam/south
dam and Skeeter Lake dam in accordance with CDA guidelines (every 5 years as minimum). As these
are not active tailings containment areas, independent, third party and annual engineering inspections
are not required there are no facility freeboard limits.

3.5. Waste Rock Disposal Area
In addition to the general information described in section 3 above, proponent should include the
following information specific to a waste rock disposal area:
Waste rock at seven sites that make up the Project Area is legacy waste that will be managed by
several methods in the course of the remediation project.
Table 11 Waste Rock Volume & Characterization, by site

Site
Ruth

Bullmoose

Description
WR, moderate
potential for leaching
of metals, co-located
with impacted soil
WR used as a source
of cover during the
1988 site remediation
is known to have
metal leaching
potential for a
number of
contaminants,
including As and Cr –
classified as non-acid
generating. Used
throughout site.

Estimated Volume
805 m3

Potential for ARD
Low to moderate

49 482 m3

Low to moderate

Beaulieu

Spectrum

Chipp

Storm
Joon

WR located away from
surface water bodies
and/or sensitive
receptors.
Limited volume for
WR located away from
surface water bodies
and/or sensitive
receptors, with
planned use as trench
backfill material.
Limited volume for
WR located away from
surface water bodies
and/or sensitive
receptors.
WR.
WR, with planned use
as trench backfill
material.

2 036 m3

Low to moderate

46 m3

Moderate

69 m3

NC

81 m3
55 m3

NC
NC

More information on geochemical characterization of waste rock present at these sites is found in the
Geochemical Verification Program, submitted as part of the Construction Monitoring Plan. Most waste
rock at the sites has been determined through analytical testing to have a low to moderate potential
for acid generation, and will be used as backfill for trenches where necessary. Where surface water
bodies are in close proximity, soil covers will be applied to further reduce any potential for hydraulic
transport of acidity-mobilized metals to those water bodies. These sites are as follows:
 Ruth: wetland area to the northwest, surrounding old mill building, head frame and
blacksmith building
 Bullmoose: Bullmoose Creek along north edge and Bullmoose Lake to the east; Alpha Lake
to west of WR area
 Joon: South Camp Area, upgradient from Strike Lake
Soil covers will be applied to waste rock left in situ. The cover will consist of a 500 mm compacted
granular layer to minimize percolation overlain by a 500 mm un-compacted granular vegetation
support layer. This design is consistent with MEND criteria.
During active remediation, waste rock covers will be visually inspected weekly, at a minimum. After
active remediation, visual inspections will be conducted at reasonable intervals (to be determined in
the Long-Term Monitoring Plan).
In addition to the geotechnical inspection details, performance monitoring of WR covers shall include
evaluation of the planned percolation rate of 20% for the cover system through installation of a datalogging lysimeter at the largest cover location, which is Bullmoose Creek. This will provide direct
measurement of the net infiltration into covered WR materials – associated reductions in oxygen

ingress will be inferred based upon the measured percolation. Porewater geochemistry will not be
evaluated in situ – aggregate geochemistry will be evaluated based upon collection of surface water
samples at downgradient seepage locations. More detailed information on monitoring plans for waste
rock covers can be found in the Construction Monitoring and Verification Plan, Section 6.

3.6. Sewage Disposal Facility
The sewage disposal facility consists of CWT25 plant is Canwest Tanks &Ecological Systems Ltd.”
CWT25 Sewage Treatment Plant”. The plant is capable of handling up to 4,500 L/day. Membrane
Bioreactor (MBR) is a simple, yet effective combination of an activated sludge biological treatment
process with membrane filtration. FII MicroClearTM MBR is an advanced biological treatment
technology in which a submerged physical membrane barrier is utilized to provide absolute solidsliquid separation instead of conventional gravity clarification. This eliminates problems with sludge
settling and separation. This absolute barrier to solids allows for design at much higher mixed liquor
suspended solids (MLSS) concentrations (typically 8,000 to 18,000 mg/L vs. 2,000 to 4,000 mg/L in
conventional activated sludge systems), resulting in a robust, ultra-compact treatment system. Overall,
the MBR can reduce the footprint of a wastewater treatment plant by as much as 50%. In addition, the
higher concentration of biomass inventory in the FII MicroClearTM MBR system provides resilience to
changes in influent quality and it greatly reduces the amount of sludge that is being generated and
disposed of.
Thee design specifications can be provided to the Board and Inspectors upon request.

Volume balance and treatment times
Under optimum treatment conditions, the instantaneous design flux - 15 L/h.m2 at 8 0C liquid
temperature assessment of effluent discharge or wastewater quantity
Operation and maintenance
The CWT25 plant operation is designed to treat down to (or below) the levels specified under Part F;
Item 17; specifically:
Table 12 Sewage Treatment Facility Effluent Quality Criteria

Parameter
Fecal Coliforms
Oil and Grease
Total Suspended Solids

Maximum Grab Concentration
10,000 CFU/dL
5.0 mg/L and none visible
100 mg/L

Biological Oxygen Demand
pH
Residual Chlorine

80 mg/L
Between 6.0 and 9.0
0.1 mg/L

Maintenance will be performed in accordance with the manufacturer’s specifications and by trained

personnel only.
Sludge remaining in the sewage treatment plant will be disposed of in Yellowknife during inter-season
mobilization (Winter 2018) or after final demobilization (Winter 2019).
Sewage monitoring strategy
The sewage plant inspections form part of the site crew’s daily infrastructure inspections.
Discharge volumes and locations will be recorded and reported annually in the Annual Report under
Part B: Item 13 of the Water Licence.
The Departmental Representative will perform a test for compliance as part of the Initial Testing to
confirm that camp generated wastewaters ready for discharge from the Sewage Disposal Facility
comply with Wastewater Treatment and Discharge Criteria outlined in the Water Licence. Additional
analytical records of testing will be submitted to the Department Representative upon receipt.
Discharge volumes and locations will be recorded. Prior to discharge from the Sewage Disposal Facility,
approval will be sought from the Land Use Inspector and then communicated to the site crew by the
Departmental Representative.
Spill contingency planning
Any spills from the plant will be responded to in accordance with the approved Spill Contingency Plan
and workers will be equipped with appropriate PPE. Spills below reporting guidelines will be tracked
internally; reportable spills will be reported to the Inspector and the NWT Spill Line.

3.7. Combustion Equipment
A Westland forced-air Cyclonator single chamber incinerator will be located at Bullmoose and Ruth. As
with the Great Slave Lake Remediation project, the Operations Manual can be provided to the Board
and Inspectors upon request. The Cyclonator incinerator is designed to treat the waste types expected
for the BMR Project and meets the requirements of the Canada-wide Standards for Dioxins and Furans
and the Canada-wide Standards for Mercury Emissions. The Cyclonator incinerator has the following
attributes:







Housing to minimize influence from the weather;
Fresh air intake;
Forced-air to force combustion air into the combustion chamber;
Control panel to control burner and blower operations;
A cut-off fuel valve to stop diesel flow to the burner; and
A stack to disperse hot flue gas.

The Cyclonator incinerator is sized to accommodate at least 150% of the average expected weekly
waste for the project. The incinerator will be located at a safe distance from combustibles, including
building materials. The technology meets the requirements of Environment Canada’s “Technical
Document for Batch Waste Incineration and the Operating and Emission Guidelines for Municipal Solid

Waste Incineration” which will be available onsite at all times. Incineration was chosen as the preferred
waste management option for the non-recyclable wastes detailed below, due to the logistical
advantages of waste volume/mass reduction and the safety/wildlife protection benefits of minimizing
the attractant properties of wastes, particularly food wastes. The general requirements of the
Incinerator Management Plan will be outlined as part of the Site Orientation, for all site workers.
Project-generated wastes will be collected in separate containers based on heating value. Wastes will
be stored in a secure area outside of the incinerator area, in compliance with the project’s Wildlife
Management Plan. Refuse and waste are to be stored in wildlife proof containers prior to incineration.
The general procedure for batch waste operation is as follows:
1) Select a mix of low and high heating value waste to achieve the manufacturer’s specified input
calorific value.
2) Charge the incinerator with the appropriate mix and quantity of waste.
3) Close the door, ensure all interlocks are engaged, and start the burn cycle.
4) Observe the burn for at least 15 minutes after ignition of the primary chamber burner to ensure the
effectiveness of the batch incineration.
When satisfied that the burn is proceeding in a controlled manner:
5) Leave the incinerator area while the equipment completes the burn cycle.
When the burn is complete and the unit has cooled down and gloves, dust mask, face shield and safety
goggles have been donned:
6) Remove the ash from the previous burn cycle before reloading the incinerator.
Any unburned materials found in the ash should be recharged to the primary chamber after the
operator has cleaned the air ports, and before putting a fresh charge into the incinerator. Ash will be
packaged for transport off-site. The Incineration Operations Log is attached as Appendix D.
Only those trained in the use of the specific make and model should operate the waste incinerator to
ensure the continued good operation of the equipment. The Site Superintendent will designate
incinerator operators who studied the manufacturer’s operating instructions and will ensure that
substitutes or replacements are suitably trained.
Manufacturer’s recommended maintenance will be performed on the incinerator during the Project.
Special inspection and any warranted maintenance or repair will be conducted if operators note
indications that incinerator is not working within tolerances, including:






incomplete combustion
high fuel consumption
visible stack emissions
clinker formation

The Incineration Operations Log, attached as Appendix E, also includes a column for maintenance

performed. ROJV will report data as outlined in the Environment Canada “Technical Document for
Batch Waste Incineration” (2010). Seasonal reports will be submitted with the following requirements:
1. A list of all staff who have been trained to operate the incinerator; type of training conducted and by
whom; dates of training; dates of any refresher courses;
2. All preventative maintenance activities undertaken on the equipment;
3. Records of operation of incinerator – in electronic format with full data backup;
4. Summarized annual auxiliary fuel usage;
5. A list of all shipments of incinerator residues, including the weight transported and disposed of by
the type of necessary, and the location of the disposal site;
6. Results of any emissions measurements or any ash sampling data collected during the period.
Records of the above will be kept by the onsite Environmental Compliance and Controls Officer and will
include the Incinerator Operator Training Log (Appendix D) and the Incineration Operations Log
(Appendix E).

3.8. Discharge Facilities
Discharge facilities are identified in the Water License under Part F, Items 14 through 16. Effluent
Quality Criteria is set out under the same Part, Items 17 through 23. All wastewater discharge will
meet effluent quality criteria as set out in the Water Licence and will be discharged to approved
soakaway sumps.
Waste will be managed in such a way as conforms with the Board’s Water and Effluent Quality
Management Policy, notably that water quality in the receiving environment is maintained at a level
that allows for current and future water uses, and that the amount of waste deposited to the
receiving environment is minimized to the extent possible. All waste disposal activities will also
conform to the approved Spill Contingency Plan for the Project.

4. Waste Disposal that does not require infrastructure.
Some waste will be disposed of in approved offsite facilities. These facilities all accept various types of
hazardous materials unsuitable for disposal in the onsite landfills. They are Aevitas in Edmonton, AB,
Swan Hills in Swan Hills, AB and Clean Harbours in Ryley, AB. Materials for disposal will be transported
by truck during the winter road season to Yellowknife to the KBL Environmental Ltd, a waste transfer
facility, then shipped to Alberta. See Table 4 for more information.
A small amount of waste will be disposed of in the Yellowknife Municipal Waste Facility. A refrigerator
and some asbestos-containing materials will be prepared for disposal (i.e. properly containerized, freon
removed) and then disposed of with approvals from the facility.

4.1. Onsite Containment of Solid Waste and Final Disposal
Suitable solid waste at site will be collected and consolidated at either Bullmoose or Ruth mine sites for
disposal at each respective landfill. In the interim, material will be stored in bags or other suitable
containers.

Any liquids or materials that may seep will be containerized in overpack drums or tanks until it can be
removed from site by truck.
Hazardous material being removed from site will be consolidated and temporarily stored at site on
hazardous material laydown areas. Materials will be containerized and held on HDPE-lined and bermed
flat areas.

4.2. Onsite Containment of Sewage and Grey Water and Final Disposal
Wastewater that does not meet discharge criteria will also be held in storage tanks. The wastewater
will be treated so that it does meet discharge criteria and then released to the receiving environment
through soakaway sumps.
See section 3.6 of this plan for more information on sewage and wastewater treatment facilities on
site.

5. Waste Management Plan Review and Update
An internal review of waste management policies and procedures will be reviewed annually. The
results of this review will be reported in Annual Water Licence Reports. Any revisions made to this plan
will be distributed to stakeholders identified in Section 1.4 and to the Board.

Legacy Waste Management Plan - Appendix A
Project: Bullmoose Ruth Remediation
PWGSC Contract: EW699-162781/001/NCS
ROJV Project No.: 16-039

Submitted by:

Rowe’s Outcome JV (ROJV)
25 Studney Drive
Hay River, NT
X0E 0R6
T : 867.874.3243
F : 867.874-6558

February 21, 2017 v4

Project: Bullmoose Ruth Remediation
PWGSC Contract: EW699-162781/001/NCS
ROJV Project: 16-039

Contents
1

Introduction .......................................................................................................................................... 1

A

Excavation Areas ................................................................................................................................... 2

B

Tailings .................................................................................................................................................. 3

C

Impacted Sediment ............................................................................................................................... 4

D

Metal-Impacted Soils ........................................................................................................................... 4

E PHC-Contaminated Soils........................................................................................................................... 5
F

Groundwater in Metal-impacted Areas ................................................................................................ 7

G

Groundwater in PHC-Contaminated Areas ........................................................................................... 7

H

PHC-Contaminated Groundwater Delineation ..................................................................................... 7

I

Portal and Trench Water....................................................................................................................... 7

J

Wastewater ........................................................................................................................................... 8

K Bullmoose Portal Seep ............................................................................................................................ 8
L

Any other items..................................................................................................................................... 8

Project: Bullmoose Ruth Remediation
PWGSC Contract: EW699-162781/001/NCS
ROJV Project: 16-039

1

Introduction

This attachment is intended to satisfy the components required, as outlined in Schedule 3, Part F of the
Water Licence (WL) which states that the Waste Management Plan shall include all components
outlined in the Board’s Guidelines for Developing a Waste Management Plan, and include, but not be
limited to, the following:
a) The development and management of excavation areas (trenches, quarries, borrow sources,
and overburden) so as to eliminate or minimize the risk of potential for Acid Rock Drainage and
Metal Leaching;
b) The consolidation and disposal of Tailings, including the quantity of Tailings to be consolidated,
the location of disposal, and confirmatory sampling plans for the site of origin;
c) The collection and disposal of impacted sediment, including the amount of sediment moved and
the location of sediment disposal;
d) The collection and disposal of metal impacted soils, including the quantity to be collected, the
location of disposal, and confirmatory sampling plans for the site of origin;
e) The collection and disposal of petroleum hydrocarbon (PHC) contaminated soils, including the
quantity to be collected, the location of disposal, and confirmatory sampling plans for the site of
origin;
f) Details of how Groundwater will be managed in areas where Tailings, impacted sediments, and
metals-impacted soil area removed;
g) Details of how Groundwater and free-product will be managed in areas where free product is
identified during PHC contaminated soil excavation;
h) Details of how PHC contaminated Groundwater will be delineated and treated;
i) The sampling and Discharge of portal and trench Water into soak-away Sumps, including the
quantity of Water to be Discharged, and the location of the Sumps and the surrounding
environment;
j) A Wastewater management plan, addressing the management of all Seepage and leachate
Waters from all Engineered Structures intended to contain, withhold or divert Waste or Waters,
including the management of Water from the equipment decontamination facility and any
contact Water;
k) Any manipulation of the Bullmoose portal seep and adjacent wetland; and
l) Any other item as directed by the Board.
Sections A through L below provide details with regards to the above items. Components outlined in the
Board’s Guidelines for Developing a Waste Management Plan are included within the main body of the
document.
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A

Excavation Areas

a) The development and management of excavation areas (trenches, quarries, borrow sources, and
overburden) so as to eliminate or minimize the risk of potential for Acid Rock Drainage and Metal
Leaching

Acid Rock Drainage
The findings of the previous geochemical assessments 1 at the sites indicated that the waste rock is likely
the main source of metal loading to the environment, resulting from acid rock drainage which may
cause metal rich effluent.
To minimize the potential for acid rock drainage a Vegetative Support Layer will be constructed over
waste rock consisting of 0.5 m of compacted till overlain by a 0.5 m layer of uncompacted till at
identified locations. Additionally, the Specifications state that waste rock is to be used as backfill to fill
trench voids in advance of being covered by the Vegetation Support Layer. It is anticipated that the
waste rock remaining following trench backfill and which will require consolidation will be primarily at
Bullmoose, and to a much lesser extent, at Ruth and Beaulieu. The consolidation activities will involve
grading of the waste rock with an excavator with a chuck blade along with a dozer and re-contouring the
material with the dozer to ensure that there is a relatively flat surface that will not be prone to erosion
and match the surrounding contours. Prior to commencing work on the vegetative support layer, the
construction crew will review the relevant Standard Operating Procedures (SOP) and Safe Work
Practices (SWP) for the work.
Trenches
The Work involves the backfilling of several trenches at the respective sites with an approximate total
void space of 1200 m3. Waste Rock will be used to fill these trenches and shaping will include matching
the natural contours so as to minimize the erosion potential and thus minimize the risk of potential for
Acid Rock Drainage.

Borrow Sources
ROJV will not be developing a quarry from the bedrock which could be prone to ARD. Rather, the
required aggregate will be screened from the glaciofluvial soil deposits in the vicinity of the Ruth airstrip
and the Bullmoose airstrip. These soil deposits do not have a potential for acid rock drainage or metal
leaching. The planned mitigation measures for environmental concerns at the Bullmoose and Ruth
quarry sites follow the recommend techniques stated within the guidance document entitled AANDC
Northern Land Use Guidelines: Pits and Quarries.

Summarized in “Bullmoose Area Mine Sites NWT Updated Remediation Action Plan” by Stantec dated January 5,
2016

1
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B

Tailings

b) The consolidation and disposal of Tailings, including the quantity of Tailings to be consolidated,
the location of disposal, and confirmatory sampling plans for the site of origin

The tailings will be excavated using heavy machinery in the summer of 2017 and stockpiled at the
respective mine site until March, 2018 when the material will be hauled to the designated landfill
location at either Bullmoose or Ruth airstrip during on the winter road operation. The tailings will be
consolidated at temporary stockpiles at a location proximate to the excavation location and to ensure
safe access by the rock trucks (to be determined by the Superintendent in the field), and not less than
100 m from the ordinary high water mark of any surface water body, unless authorized by a land use
inspector. Monitoring will occur in accordance with the Erosion, Sediment & Drainage Control Plan.
Stockpiles, sized for anticipated volumes, will be utilized at Beaulieu and Spectrum as noted in the table
below. In general, temporary stockpiles will be located near the sources at each of the mines with
adequate capacity to allow for temporary storage and consolidation prior to hauling to designated
landfills. The stockpiles will be built with Erosion, Sediment, and Drainage Control (ESDC) measures in
place. The exact locations and size of the stockpiles will be determined at the time of construction. The
monitoring of stockpiles will occur throughout the summer months. Stockpile monitoring will include
but not be limited to visually assessing the tarpaulins, visually observing the area adjacent to the
stockpile, determining the amount of pooled water, and inspecting ESDC measures. Stockpile
monitoring will occur at least weekly throughout the summer and daily following prolonged rainfall.
The quantity of Tailings to be consolidated and the location of disposal is as follows.
Source Location

Metal-Impacted
Tailings1

Bullmoose Mine

1271

2

Disposal Location2

0

Bullmoose
Landfill 2
-

Beaulieu Mine

2262

Bullmoose Landfill

Spectrum Mine

1388

Bullmoose Landfill

Chipp Mine

0

-

Storm Mine

0

-

Joon

0

-

Ruth Mine

1.
2.

Volume (m )
3

Volumes based on Specifications Section 02 55 13 Item 1.9.1
A portion of the material may be diverted to the other landfill in order to balance volumes

Further information included in the Landfill Design Plan, April 2017
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Confirmatory sampling plans for the site of origin are included within Attachment 2.

C

Impacted Sediment

c) The collection and disposal of impacted sediment, including the amount of sediment moved and
the location of sediment disposal

The impacted sediment to be excavated includes 500 m3 from the Bullmoose Sewage Lagoon and 63 m3
from Bullmoose Creek, totalling 563 m3. The sediment will be excavated and disposed of at the
Bullmoose Landfill.
It is planned that the 563 m3 of impacted sediment will be excavated in the summer of 2017 and
transported to the Bullmoose Landfill in March 2018. The excavated sediment will be stockpiled at
Bullmoose with the impacted tailings, as described above in Section B.

Metal-Impacted
Sediment1

Co-mingled2
Impacted
Sediment

Volume (m3)

Volume (m3)

500

63

Bullmoose Landfill

Ruth Mine

0

0

-

Beaulieu Mine

0

0

-

Spectrum Mine

0

0

-

Chipp Mine

0

0

-

Storm Mine

0

0

-

Joon

0

0

-

Source Location
Bullmoose Mine

1.
2.
3.

Disposal Location3

Volumes based on Specifications Section 02 55 13 Item 1.9.1
Co-mingled defined as impacted by both PHCs and metals
A portion of the material may be diverted to the other landfill in order to balance volumes

Note that there has been 176 m3 of impacted sediment identified downgradient of the portal seep. The
selected remedial option for this area was long term monitoring.

D

Metal-Impacted Soils

d) The collection and disposal of metal impacted soils, including the quantity to be collected, the
location of disposal, and confirmatory sampling plans for the site of origin
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It is planned that the metal-impacted soils will be excavated in the summer of 2017 and transported
to the respective landfills in March 2018. The soils will be stockpiled as described above in Section B.

Source Location

Co-mingled1,2
Impacted Soil

Bullmoose Mine

935

Bullmoose Landfill

Ruth Mine

7664

Ruth Landfill

Beaulieu Mine

373

Bullmoose Landfill

Spectrum Mine

48

Bullmoose Landfill

Chipp Mine

0

-

Storm Mine

0

-

Joon

20

Bullmoose Landfill

1.
2.
3.

Volume (m3)

Disposal Location3

Volumes based on Specifications Section 02 55 13 Item 1.9.1
Co-mingled defined as impacted by both PHCs and metals
A portion of the material may be diverted to the other landfill in order to balance volumes

In general, excavated waste material will be live loaded into rock trucks and hauled to temporary
stockpiles at the respective mine sites until it can be hauled to the designated landfill during the winter
road operation period. Confirmatory sampling plans for the site of origin are included within
Attachment 2.
Note that three monitoring wells will be installed surrounding each of the Bullmoose and Ruth Landfills.
The planned locations of the monitoring wells for Bullmoose and Ruth will be detailed within the Landfill
Design Plan and the Construction Monitoring Plan, as required under the Water Licence. Wells will be
sited with one well upgradient and two wells downgradient of the facilities, to monitor performance.

E

PHC-Contaminated Soils
e) The collection and disposal of petroleum hydrocarbon (PHC) contaminated soils, including the
quantity to be collected, the location of disposal, and confirmatory sampling plans for the site of
origin
It is planned that the PHC-impacted soils will be excavated in the summer of 2017. The PHCimpacted soils at Bullmoose will be transported to the landfarm in the summer of 2017. The PHCimpacted soils at the other sites will be transported to the Bullmoose landfarm in March 2018. It is
anticipated that the Bullmoose PHC-impacted soils will not require long-term stockpiling as they will
be directly transported to the landfarm. The PHC-impacted soils and the landfarm are located in the
vicinity of the Bullmoose Mine site (see Appendix G).
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It is anticipated that the Beaulieu, Spectrum, and Joon PHC-impacted soils will be excavated and
directly placed into 1 m3 lined duffle top mega bags in 2017. The bags of PHC-impacted soils will be
transported to the Bullmose Landfarm in March 2018.
If stockpiling of PHC-impacted soils is required, the stockpile will be separate from the metalimpacted material stockpiles but would be constructed as described above in Section B.
The following table presents the origin and treatment location of PHC contaminated soils:
Source Location

PHC-Impacted
Soils1,2

Bullmoose Mine

1674

Bullmoose Landfarm 3

Ruth Mine

0

-

Beaulieu Mine

55

Bullmoose Landfarm

Spectrum Mine

1

Bullmoose Landfarm

Chipp Mine

0

-

Storm Mine

0

-

Joon

1

Bullmoose Landfarm

1.
2.

Volume (m3)

Treatment Location

PHC-impacted soils which are co-contaminated with metals are addressed in Section D
Volumes based on Specifications Section 02 55 13 Item 1.9.1

The majority of the PHC soil requiring bioremediation will derive from the Bullmoose mine site, and as
such, the landfarm will be developed at the Bullmoose mine site early during the 2017 field season to
maximize the duration of the treatment period. The minor amount of PHC impacted soil from Beaulieu,
Spectrum, and Joon will be collected in 2017 and hauled to the landfarm in March, 2018 while the
winter road is operational. ROJV is confident that the soil will meet the treatment standards by mid2018 such that the soil can be beneficially reused as cover on the waste rock.
The planned locations of the monitoring wells for Bullmoose Landfarm will be detailed within the
Landfarm Design Plan and the Construction Monitoring Plan, as required under the Water Licence. Wells
will be sited with one well upgradient and two wells downgradient of the facilities, to monitor
performance.
Confirmatory sampling plans for the site of origin are included within Attachment 2.

3

Further information included in the Landfarm Design Plan, April 2017
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F

Groundwater in Metal-impacted Areas
f)

Details of how Groundwater will be managed in areas where Tailings, impacted sediments, and
metals-impacted soil are removed

The management of contact water is included within the main report.

G

Groundwater in PHC-Contaminated Areas

g) Details of how Groundwater and free-product will be managed in areas where free product is
identified during PHC contaminated soil excavation

The management of contact water is included within the main report.

H

PHC-Contaminated Groundwater Delineation

h) Details of how PHC contaminated Groundwater will be delineated and treated

Refer to Attachment 2.

I

Portal and Trench Water
i)

The sampling and Discharge of portal and trench Water into soak-away Sumps, including the
quantity of Water to be Discharged, and the location of the Sumps and the surrounding
environment

For all trenches, the water in the trench will have to be pumped and directed to a soak-away pit. To
verify that the water quality is suitable for such discharge to a soak-away pit, ROJV reviewed previous
water quality test results that were tabulated in Table 5-11 on page 5.47 and 5.48 of the Stantec
Updated Remedial Action Plan (RAP) dated January 5, 2016. The contaminants of concern (COC) were all
metals and the highest concentration for each metal COC in the summary Table 5-11 were all at
concentrations below than the maximum allowable concentration of the treated wastewater stated in
the Water License. As such, the water within the trenches does not require treatment prior to disposal
to a soak-away pit. ROJV will record the volume of water pumped to soak-away pits.
The location of sumps will be determined in the field and conveyed to the AHJ. The location of the
sumps will be a minimum of 100 metres of the Ordinary HWM of any water body.
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As part of the Work, a portal seep weir will be installed which involves the construction of a bypass
channel to measure the rate of flow and to direct the seep water toward the receiving wetland (and
away from Bullmoose Creek where a portion currently flows).

J

Wastewater
j)

A Wastewater management plan, addressing the management of all Seepage and leachate
Waters from all Engineered Structures intended to contain, withhold or divert Waste or Waters,
including the management of Water from the equipment decontamination facility and any
contact Water;

The Wastewater Management Plan is included within Section 5 of the main report.

K

Bullmoose Portal Seep

k) Any manipulation of the Bullmoose portal seep and adjacent wetland

Planned work will not result in manipulation of the Bullmoose portal seep or adjacent wetland.

L

Any other items
l)

Any other item as directed by the Board

At the time of writing there were no other items to include.
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Appendix B – Confirmatory Sampling of Source Areas and Delineation of
Unknown Wastes
1.0

PURPOSE

The purpose of this Attachment is to outline the requirements and responsibilities for confirmatory
sampling of source areas during the Bullmoose-Ruth Remediation Project. Confirmatory sampling is
sampling undertaken to prove that impacts, that being materials such as soil, tailings and sediments as
identified on Drawings with concentrations of contaminants of concern (COCs) above site-specific target
levels (SSTLs) or applicable criteria, have been fully removed through excavation. In addition, this
Attachment outlines the requirements and responsibilities for delineation of unknown wastes, that
being impacted soils, tailings, sediments or groundwater with concentrations of COCs above SSTLs or
applicable criteria not currently identified on Drawings.

2.0

REQUIREMENTS
CONFIRMATORY SAMPLING OF SOURCE AREAS

The source areas that require confirmatory sampling are listed in the following table.
Table 1 Source Areas Requiring Confirmatory Sampling
Site

Source Area

Description (3)

Media (1)
S

Ruth

Bullmoose

Small Tailings Area
(AEC 10), Large
Tailings Area (AEC 11):
Drawing RM3-1
Metal contaminated
soil in Area 2, Metal
contaminated soil in
Areas 1 and 5:
Drawings RM3-1,
RM3-2
Beta Lake spillway in
Area 2: Drawing BM42

Two tailings areas (160 and
1500 m3) with impacts.
Removal via excavation will
require confirmatory soil
sampling
5,985 m3 impacted soils,
removal via excavation for
on-site landfill, will require
confirmatory soil sampling

Beta Lake tailings 315 m3 in
spillway, exposed, removal
via excavation for on-site
landfill, will require
confirmatory soil sampling

T

Sed.

SW

Other

X

X

X
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Site

Description (3)

Source Area

Media (1)
S

Soil Impacts - Cocontaminated (metals
+ PHCs): Mill Area,
Warehouse Area (3
soil locations), Lay
Down Area (6 soil
locations), Fuel
Storage Area (2 soil
locations), Former
Maintenance Area (7
soil locations):
Drawings BM5-1 to 55
Soil Impacts - PHCs:
AEC3 Former Tank
Farm, AEC4 Fuel
Storage Area, AEC6
Former Maintenance,
AEC 9 New Camp:
Drawings BM5-1 to 55
AEC 14: Drawing BM41

AEC 9: Drawing BM4-4

AEC 9: Drawing BM4-4

Beaulieu

Tailings in AEC 5:
Drawing BE4

Soil Impacts - Cocontaminated (metals
+ PHCs): 8 locations.
Drawing BE4
Soil Impacts - PHCs: 2
locations. Drawing

3

831 m impacted soils,
removal via excavation for
on-site landfill, will require
confirmatory soil sampling

X

1372 m3 impacted soils,
removal via excavation for
on-site landfarm, will
require confirmatory soil
sampling

X

Bullmoose Creek sediments
volume 63 m3 removal via
excavation for on-site
landfill, will require
confirmatory sampling
Bullmoose sewage lagoon
sediments volume 500 m3
removal via excavation for
on-site landfill, will require
confirmatory sampling
Volume of impacted water
in Bullmoose Creek, testing
treated water for discharge
Tailings with impacts 1600
m3, removal via excavation
for landfill will require
confirmatory soil &
groundwater sampling
195 m3 impacted soils,
removal via excavation for
landfill, will require
confirmatory soil sampling
195 m3 impacted soils,
removal via excavation for

T

Sed.

SW

Other

X

X

X (2)

X

X

X
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Site

Source Area

Description (3)

Media (1)
S

BE4
Spectrum

Tailings in AEC 1:
Drawing SL4-2

Soil Impacts - Cocontaminated (metals
+ PHCs): 19 locations.
Drawings SL4-1 and
SL4-2
Soil Impacts - PHCs: 1
location. Drawing SL41
Joon

Soil Impacts - Cocontaminated (metals
+ PHCs): throughout
Site by Strike Lake; By
Unnamed Lake (2 soil
locations). Drawings
JM4-1 and JM4-2
Soil Impacts - PHCs:
trenches and Strike
Lake. Drawings JM4-1
and JM4-2

landfarm, will require
confirmatory soil sampling
Tailings with impacts 250
m3, removal via excavation
for landfill will require
confirmatory soil &
groundwater sampling
26 m3 impacted soils,
removal via excavation for
landfill, will require
confirmatory soil sampling
1 m3 impacted soils,
removal via excavation for
landfarm, will require
confirmatory soil sampling
13 m3 impacted soils,
removal via excavation for
landfill, will require
confirmatory soil sampling

1 m3 impacted soils,
removal via excavation for
landfarm, will require
confirmatory soil sampling

T

Sed.

SW

Other

X

X

X

X

X

Notes 1. S = Soil; T = Tailings, Sed. = Sediments; SW = Surface Water
2. Treated water
3. Volumes listed below do not include uncertainty adjustment per Specifications

The majority of the soil to be excavated during the project consists of co-mingled metal and
hydrocarbon impacted soil and metal impacted tailings. The remainder consists of metal and/or
hydrocarbon impacted soil. The hydrocarbon impacts consist of generally lighter end impacts (Canada
Wide Standards for Petroleum Hydrocarbons in Soils fractions F2 and some F3). As such, landfarm
treatment of the hydrocarbon impacted soil is suitable. Sediments in Bullmoose Creek and the former
Bullmoose sewage lagoon also require removal.
Samples will be field screened and collected in a regular grid, depending on the size of the excavation.
Samples will be collected from the walls and floor of the excavations on a grid of approximately 2 m x 2
m.
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Table 2 below outlines the site-specific target levels (SSTLs) developed for metal impacts at Ruth,
Bullmoose and Beaulieu as part of the Preliminary Quantitative Risk Assessments (PQRAs) completed in
2014, along with the PHC SSTLs that are applicable to all sites. Impact extents at Spectrum and Joon
have been defined based upon CCME Tier 1 criteria (Soil Quality Guidelines).
Table 2 SSTLs Developed for the Bullmoose Area Mine Sites
Site

Parameter

SSTLs

Ruth

Arsenic

75 mg/kg

Bullmoose

Arsenic

90 mg/kg

Nickel

95 mg/kg

Beaulieu

Arsenic

82.5 mg/kg

Mercury

12 mg/kg

All mine sites

F1

400a/1,290b

F2

300a/330b

F3

10,300a/30,000b

F4

18,500a/30,000b

F1-F4

3,300c

Notes:
a) SSTL presented is for surface soil (0-1.5 m in depth.
b) SSTL present is for sub-surface soil (>1.5 m)
c) Applies to Type B soils – sum of F1 to F3 when the present of lighter end / more volatile components is noted

For parameters where no SSTL has been developed, the following are the applicable guidelines:
•
•

Canadian Council of the Ministers of the Environment (CCME) Canadian Environmental Guidelines,
1999, updated in 2007. Residential / Parkland Criteria
CCME Canada-Wide Standard for Petroleum Hydrocarbons in Soil (2008). Residential / Parkland
Criteria

Equipment and materials: Soil sampling will be undertaken in accordance with Stantec SOPs, including
field screening headspace vapour concentrations using an RKI Eagle combustible vapour meter or
equivalent, and QA/QC procedures (i.e., collection of blind field duplicates at 10% of sample quantities).
The analytical lab being used for confirmatory sampling analysis is Maxxam Analytics (Maxxam) in
Yellowknife, NT.
DELINEATION OF UNKNOWN WASTES
Should areas be identified additional to those within the Specifications that are suspected contaminated
areas, Stantec will undertake sampling to firstly identify if COCs are present, secondly will characterize
the COCs (i.e., determine applicable remedial criteria, as discussed above), and thirdly will delineate the
impacts through collection of sufficient samples to find un-impacted boundaries – these materials will
then be added to the Contractor’s work program.
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Groundwater is not a media with COCs at any of the sites – its delineation, collection and treatment only
becomes required in cases where discharge to surface water is a possibility. The management of water
within excavations forms part of the Contractor’s procedures – if water must be removed from an
excavation (i.e., dewatering), then it must be sampled to confirm that it meets the Environmental
Quality Criteria (EQCs) before it can be discharged.
Should impacted groundwater be identified downgradient of the landfills or landfarm, it will be an
indicator of a performance issue with the facility, which will be investigated and repaired. A transient
response is expected, and so increased monitoring will be the first action level. Monitoring requirements
for the project, including triggers and action levels, are to be outlined in the Construction Monitoring
Program.

3.0

RESPONSIBILITIES

Stantec Consulting Ltd. (Stantec), as the consultant under contract with Public Works and Governments
Services Canada (PWGSC), is responsible for completing confirmatory sampling and sampling for
delineation of unknown wastes.
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Attachment – Sites Background Information
1.0

PURPOSE AND REMEDIAL OPTION SELECTION RATIONALE
PURPOSE

The purpose of this Attachment is to provide a separate description of each former mine site, including
legacy wastes, selected remedial options for those wastes, and site physical, surface and subsurface
characteristics, along with site water management (flow and drainage patterns), and geotechnical
characteristics. Information in this summary has been sourced from the following documents:
EBA, 2013. Remedial Action Plan of Seven Mine Sites: Ruth, Bullmoose, Beaulieu, Spectrum, Chipp,
Storm, and Joon Mine Sites, Northwest Territories. EBA Engineering Consultants Ltd., Project
E22101768. February, 2013.
EBA, 2011a. Phase III Environmental Site Assessment Beaulieu Mine Northwest Territories. EBA
Engineering Consultants Ltd. EBA File: E22101768. March, 2011.
EBA, 2011b. Phase III Environmental Site Assessment Chipp Mine Northwest Territories. EBA Engineering
Consultants Ltd. EBA File: E22101768. March, 2011.
EBA, 2011c. Phase III Environmental Site Assessment Joon Mine. EBA Engineering Consultants Ltd. EBA
File: E22101768. March, 2011.
EBA, 2011d. Phase III Environmental Site Assessment Spectrum Mine Northwest Territories. EBA File:
E22101768. March 2011.
EBA, 2011e. Phase III Environmental Site Assessment Storm Mine. EBA Engineering Consultants Ltd. EBA
File: E22101768. March, 2011.
Franz, 2009a. Phase IIIA Environmental Site Assessment Bullmoose Mine-SM 204 Northwest Territories.
Project No. 1519-0801. March, 2009.
Franz, 2009b. Phase IIIA Environmental Site Assessment Ruth Mine-SM 282, Northwest Territories. Franz
Environmental Ltd. Project No. 1519-0802. March, 2009.
Stantec, 2016. Bullmoose Area Mine Sites NWT. Updated Remedial Action Plan. Revised Final Report.
Project No. 122510933. January, 2016.
The rationale for the selected remedial options is also described, following for hazards/waste streams
common to multiple sites, and by site for hazards/waste streams unique to a site (i.e., at Bullmoose
Mine).
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REMEDIAL OPTION SELECTION RATIONALE FOR COMMON HAZARDS/WASTE
STREAMS
The table below described the rationale for selection of the choses remedial option for common
hazards/waste streams. Remedial options were selected based upon evaluation using six criteria
(Stantec, 2016):
•
•

•
•

•
•

Cost of Remediation: all costs for implementation of the remedial option including procurement,
transportation, equipment, labour, special handling, environmental protection, and monitoring
Effectiveness in Meeting Remedial Goals: evaluation of whether or not the remedial option will
meet the applicable remedial target for the waste stream, such as a guideline criteria, including
management of any residual risk for targets not fully met
Timeframe for Remediation: length of time required for the remedial option to meet the
applicable remedial criteria, including management of any residual risk
Ease of Implementation: how easily the remedial option can be implemented, with proven
options for the waste stream and for remote sites given more favourable evaluations over
unproven options; also considers any need for special equipment, logistical, organizational and
transport requirements, any additional regulatory requirements, and any long term monitoring
requirements
Regulatory Acceptance: likelihood of the remedial option being accepted by applicable
regulators (e.g., AANDC, Environment Canada and GNWT)
Community Acceptance: likelihood of the remedial option being accepted by applicable
stakeholders (e.g., First Nations)

Common Hazard/Waste Stream
Physical Hazards: Shafts
Physical Hazards: Trenches > 1.5 m

Selected Remedial Option
Engineered seal
Backfill

Physical Hazards: Trenches < 1.5 m

Leave in place

Physical Hazards: Buildings

Demolition

Non-hazardous Waste: Wood

Burn

Non-hazardous Waste: Other
(Plastic, Steel, Glass, etc.)
Hazardous Waste: ACMs
Hazardous Waste: Organic Liquids
Hazardous Waste: Leachable Lead

Local non-hazardous waste
landfill
Off-site disposal

Rationale for Selection (Stantec, 2016)
As required under Mine Health and Safety Act
Poses a risk of falling – backfilling, preferably
with local materials, preferred due to low
relative cost and ease of implementation
As supported by WSCC, does not pose a
significant hazard
Poses a risk of collapse that must be
addressed
Least costly and easiest to implement as it
allows for on-site disposal and does not
require transport to landfill (except for ash,
which must be analyzed for leach toxicity
prior to disposal)
Less costly than off-site disposal while
providing recovery of land usability
Off-site disposal less costly than on-site
disposal given the cost of constructing and
permitting a hazardous waste facility, and
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Common Hazard/Waste Stream
Paint
Hazardous Waste: Other
(Batteries; PCBs; ODS)
Hazardous Waste: Pressurized
Cylinders

Local non-hazardous waste
landfill (once vented)

Impacted Sediments

Leave in place - monitor

PHC-only Impacted Soils

Landfarm and reuse

High Risk Waste Rock (Close
Proximity to Surface Water)
Low Risk Waste Rock (Not Close to
Surface Water)

Engineered soil cover

Tailings
Co-mingled PHC and MetalsImpacted Soils/Tailings/Sediments
Metals-Impacted
Soils/Tailings/Sediments
Impacted Water

Local non-hazardous waste
landfill

2.0

Selected Remedial Option

Leave in place

Collect and treat

Rationale for Selection (Stantec, 2016)
lower overall risk (risk of transport less than
ongoing risk posed by a hazardous waste
facility at site)
Less costly than off-site disposal while
providing recovery of land usability; removes
direct exposure pathway risk without residual
risk at the excavation site
Risk posed by dredging sediments for removal
greater than risk of leaving in place for
ongoing natural attenuation
Soils are recycled to the environment once
significant risk removed; higher cost than
local landfilling but greater community
acceptance
Waste rock across the sites shows low to
moderate potential for generating acidic
drainage (ARD), and has been exposed for
multiple decades; the risk of ARD impacting
surface waters is sufficient to require a
reduction in runoff through application of a
soil cover in areas in close proximity to
surface water. This risk becomes sufficiently
low away from surface waters to support a
leave in place option
Less costly than off-site disposal while
providing recovery of land usability; removes
direct exposure pathway risk without residual
risk at the excavation site
Water with impacts elevated from local
background conditions as a result of remedial
activities requires collection and treatment

BULLMOOSE MINE
SITE DESCRIPTION

The Bullmoose Mine is approximately 83 km east of Yellowknife, NT, between Campbell Lake and
Buckham Lake at approximately 62°20’47” N and 112°44’50” W. The majority of the buildings and
equipment were decommissioned or removed in 1988. It is understood that the site infrastructure was
removed during the physical site decommissioning conducted by Robinson Enterprises Ltd. (EBA, 2013).
As part of the site decommissioning, waste rock was spread around the site and the openings (shafts,
trenches and portal) were partially or fully backfilled with waste rock (Franz, 2009a).
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The site currently consists of the following features (Franz, 2009a):
•

Unmaintained airstrip;

•

Roadways;

•

Concrete building pads/supports at the former mill and warehouse area;

•

Three core storage areas;

•

Two tailings ponds at Skeeter Lake and Beta Lake;

•

Two log cabin structures;

•

Bermed former fuel tank area;

•

A small dock in poor condition;

•

Scattered debris; and

•

Mine openings.
LEGACY WASTES AND SELECTED REMEDIAL OPTIONS

2.2.1

Legacy Wastes

Based on the findings of the ESAs and the PQRA completed at the site, the following impacted soil,
sediment, and tailings identified at the Bullmoose site include:
•

1,674 m3 of hydrocarbon impacted soil [Areas 1 (AECs 1, 2 and 3), 2 (AECs 5 and 18), 3 (AECs 4
and 11), 4 (AECs 6 and 7), 5 (AECs 9)]

•

500 m3 of metal impacted sediment [Area 5 (AEC 9 – Sewage Lagoon)]

•

1,271 m3 of metal impacted tailings [Area 7 (Beta Lake Impoundment)]

•

935 m3 of co-mingled hydrocarbon and metal impacted soil [Area 2 (AEC 5), Area 4 (AECs 7, 8,
and 14)]

•

63 m3 of co-mingled hydrocarbon and metal impacted sediment [Area 4 (AEC 14 Bullmoose
Creek)]

Minor quantities of non-hazardous waste are located across the Bullmoose mine site and includes metal
debris (crucibles, metal piping, drill rods, mill balls, scrap metal, empty metal core racks, crushed drums,
culvert), one fiberglass septic tank, concrete foundations, and wooden debris. Hazardous waste includes
gaskets (ACMs) and creosote treated wood. Waste rock at the site was determined to be low to
moderately acid generating. Hazards identified at the Bullmoose site include mine openings, dilapidated
buildings, new camp septic tanks, and the old camp septic field.
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The forest fire activity in 2014 slightly impacted the Bullmoose mine site. Some areas of wood waste
were completely burned (i.e. core rack area AEC 6).
2.2.2

Selected Remedial Options

Key remedial activities to be completed as part of the Bullmoose Ruth Remediation Project at this Site
include:
•

Upgrading of roads and trails to facilitate construction and remediation activities

•

Construction of a non-hazardous landfill (Bullmoose Landfill)

•

Construction of a landfarm (Bullmoose Landfarm)

•

Excavation and placement of co-mingled metal and hydrocarbon impacted soil, metal impacted
sediment, and metal impacted tailings in the Bullmoose Landfill

•

Excavation, placement, and treatment of hydrocarbon impacted soil at the Bullmoose Landfarm

•

Demolition and segregation of buildings, infrastructure and associated debris remaining after
the 2014 fire

•

Collection and disposal of the non-hazardous waste at the Bullmoose Landfill

•

Collection, containerization and off-site disposal of hazardous materials at the Contractor’s
designated facility

•

Construction of five mining vent/raise engineered caps

•

Backfilling of two septic pits and one fault failure

•

Burning of wood waste and placement of non-leaching ash into the Bullmoose Landfill

•

Placement of soil cover and vegetation over waste rock in high risk areas (200 m2 between the
roadway and Alpha Lake, and 6,000 m2 between the roadway and Bullmoose Lake)

•

Construction of a temporary aquadam at Bullmoose Creek during the Creek reconstruction

•

Treatment (if required) and discharge of shaft and trench water to soak-away pits

•

Excavation and disposal of metal impacted soil/sediment/waste rock from Bullmoose Creek in
Bullmoose Landfill followed by channel reconstruction

•

Excavation and disposal of metal impacted soil/sediment from the sewage lagoon in Bullmoose
Landfill

•

Excavation and placement of non-submerged, metal impacted tailings from the Beta Lake
Impoundment to the Bullmoose Landfill
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•

Placement of engineered cover over the remaining exposed metal impacted tailings at the Beta
Lake Impoundment

•

Installation of a weir at the Bullmoose Portal Seep

•

Installation of fencing around the perimeter of the Bullmoose Portal Wetland

The table below described the rationale for selection of the choses remedial option for hazards/waste
streams unique to the Bullmoose Mine site. Remedial options were selected based upon evaluation
using the six criteria outlined in Section 1.2 (Stantec, 2016).
Unique Hazard/Waste Stream
Bullmoose Portal Seep

Selected Remedial Option
Monitored natural
attenuation

Bullmoose Creek

Channel reconstruction
and hydraulic isolation
along the Bullmoose
Wetland

Bullmoose Sewage Lagoon

Dewatering, excavation
and local non-hazardous
landfill

Rationale for Selection (Stantec, 2016)
The wetland receiving the seepage from the
Bullmoose Portal has shown effectiveness in
reducing contaminant of concern
concentrations to levels that do not pose
significant ecological risk to Bullmoose Lake;
monitoring this continued function is less
costly and is easier to implement that
collection and treatment, and has good
community acceptance
Given the selection of monitored natural
attenuation for the Bullmoose Portal Seep,
the Bullmoose Creek channel that bounds the
southern side of the Wetland is at risk of
recontamination from groundwater, and can
act to intersect local groundwater and convey
it to Bullmoose Lake: removal of the
impacted sediments from the Creek, followed
by reconstruction and hydraulic isolation
using geomembrane liners, removes this
potential contaminant pathway
The impacted sediments in the former
Sewage Lagoon are accessible, and their
excavation does not pose a risk to the
downstream aquatic environment, such that
their excavation is possible

PHYSICAL CHARACTERISTICS
2.3.1

Surface

The study area lies in the southwestern Slave Structural Province, District of Mackenzie. Elevations range
from approximately 240 m above sea level (asl) at Bullmoose Lake, to a maximum of approximately 260
m asl. Much of the terrain is of moderate relief with low ridges throughout the site, featuring mainly
bare rocky outcrops with glacial sediments in low lying areas between outcrops. The elevation of the
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mine site is approximately 250 m asl (Franz, 2009a). The surficial geology in the region has been
described as predominately till materials consisting of loose sands and silts (Franz, 2009a).
2.3.2

Subsurface

The regional bedrock geology in the study area is part of the southern Slave Structural Province of the
Canadian Shield. Archean metavolcanics and metasedimentary rocks of the Yellowknife Supergroup are
intruded by younger granitoid rocks (Kerr and Wilson, 2000 as referenced in Franz, 2009a). The
Yellowknife Supergroup contains greywacke, slate, schist and phyllite in the east-central and northern
map areas and mafic to felsic volcanic rocks including basalt, andesite and pillowed flows of the northtrending Yellowknife greenstone belt (Franz, 2009a). Bedrock geology at the Bullmoose Mine site is
made up of metasediments in the amphibolite facies and is characterized by quartz-mica cordierite
schists and phyllites, derived from altered sandy siltstones and greywakes (Franz, 2009a).
SURFACE WATER FLOWS/DRAINAGE
The major surface water body is Bullmoose Lake located downgradient from the main mine site area.
Bullmoose Creek and a portal area drain into Bullmoose Lake. A number of smaller lakes exist in the
vicinity, including Beta, Alpha, Skeeter, Doodad and Mann Lakes (Franz, 2009a). The surrounding water
bodies drain into the lower lying Bullmoose Lake, which in turn drains into Buckingham Lake and
eventually Great Slave Lake to the southeast. From the west, Mann Lake drains into Bud Lake, from
which Bullmoose Creek flows into Bullmoose Lake. Skeeter Lake drains into Bullmoose Lake from the
north via a small tributary channel. Overland flow would potentially merge with any seasonal flow from
Beta Lake and drain into Alpha Lake and Bullmoose Creek. Surface water from the mill, warehouse
foundation, and fuel storage areas drain into Alpha Lake, while the maintenance area water drains into
Bullmoose Creek (Franz, 2009a).
GEOTECHNICAL CHARACTERISTICS
Typically, the stratigraphy in the Bullmoose Mine site area is characterized by surficial dark brown to
rusty brown, organic topsoil overlying light brown sand and silt. Discontinuous permafrost is found at a
depth of ~ 0.5-0.85 m. Gravel and cobble are common throughout the site. Bedrock lies approximately
0.3-1.0 m below surface grade (Franz, 2009a). Two borrow sources have been investigated at the
Bullmoose Airstrip: South of airstrip – 5,000 m3 gravelly sand, and Northeast of airstrip – 28,500 m3 sand
with gravel and cobbles (Stantec, 2016).
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3.0

RUTH MINE
LEGACY WASTES AND SELECTED REMEDIAL OPTIONS

3.1.1

Legacy Wastes

Approximately 7,664 m3 of co-mingled petroleum hydrocarbon (PHC) and metal impacted soil and
tailings was identified in Area 1 (AECs 1-9, 17), Area 2 (AECs 6, 25, and a portion of AEC 8), and Area 5
(AECs 20 and 22) at Ruth. In addition, non-hazardous and hazardous waste identified at the site included
wood, building contents, old mining equipment, metal debris, process sands/mixtures (lead), batteries,
minor amounts of PHC impacted building materials (wood), lead and mercury impacted building
materials, a potential polychlorinated biphenyl (PCB) containing transformer, and asbestos containing
insulation. Waste rock at the site has been determined to be likely acid producing. Tailings at the site
were determined to have a low sulphide content with limited to no acid generating potential. Hazards
that remain include partial remains of buildings and the mill structure, two mine openings, trenches, and
waste rock.
Forest fire activity in 2014 affected the entire mine site. Wooden waste at the site was almost
completely burned leaving hazardous burnt residues as a result of asbestos and lead containing
materials consumed by the forest fire.
3.1.2

Selected Remedial Options

Key remedial activities to be completed at the Ruth mine site includes:
•

Upgrading of roads and trails to facilitate construction and remediation activities

•

Construction of a non-hazardous waste landfill (Ruth Landfill)

•

Construction of two mining shaft engineered caps

•

Excavation and placement of co-mingled metal and hydrocarbon impacted soil in the Ruth
Landfill

•

Excavation and placement of metal impacted tailings in the Ruth Landfill

•

Demolition and segregation of building debris, infrastructure and associated debris remaining
after the 2014 fire

•

Collection and disposal of the non-hazardous waste at the Ruth Landfill

•

Burning of wood waste and placement of non-leaching ash into the Ruth Landfill

•

Collection, containerization and off-site disposal of hazardous materials at the Contractor’s
designated facility
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•

Placement of soil cover and vegetation over waste rock in high risk area (under and around
former Head Frame and Mill Building)
SITE DESCRIPTION

The Ruth Mine is situated on the west side of Tam Lake, is 90 km east of Yellowknife, NT. It is at
approximately 62°27’45’’ N and 112°34’15’’ W. The site, comprising primarily of the main area and an
old exploration camp, has mine and camp structures, two tailings areas, an airstrip, and several outlying
buildings and structures (EBA, 2013). All buildings burned in the forest fires of 2014 (Stantec, 2016).
The abandoned mine occupies an area of approximately 20,000 m2. An abandoned airstrip is located 5
km south of the site. A historic exploration camp site is located at the north end of Tam Lake. Initial
assessments have shown that the site encompasses (Franz, 2009b):
•

Approximately 12 buildings / structures remain (post-fire);

•

A mine shaft;

•

Two tailings disposal areas and a waste rock area;

•

A variety of wastes, including scrap metal, wood debris, diesel drums, old vehicles and mine
debris (including tailings) generated by the former mining and milling operation.

The mine area has divided into four distinct areas for assessment (Franz, 2009b):
•

the main mill area, which includes two tailings areas and a new camp area;

•

old camp area at the north end of Tam Lake;

•

the dock area, immediately adjacent to Tam Lake, (which includes the manager’s house,
pumphouse, former explosive magazine, water supply line, and waste dump 4);

•

an airstrip to the south of the mine site area.
PHYSICAL CHARACTERISTICS

3.3.1

Surface

The Ruth Mine site covers an area of approximately 20,000 m2 and is located within the Slave Geological
Province (SGP), an area of approximately 200,000 km2 in the Taiga Shield and Southern Arctic ecozones.
The Taiga Shield is defined by two distinct biophysical features, the Taiga Forest and the Canadian Shield
(Franz, 2009b). Ground cover is a combination of gravel, bedrock outcrops, mosses, lichens and trees.
The major surface water body within the study area is Tam Lake, located immediately downgradient
from the mine site (Franz, 2009b). Local terrain consists mainly of bare rocky outcrops with glacial
sediments in low lying areas between outcrops. The elevation of the mine site is approximately 290 m
asl and Tam Lake is at approximately 276.3 masl. The topography is relatively flat at the mill and upper
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camp area. To the east, the topography slopes gradually past the large tailings area, then becomes
steeper towards the shoreline of Tam Lake (Franz, 2009b).
3.3.2

Subsurface

The regional bedrock geology in the study area is part of the southern Slave Structural Province of the
Canadian Shield. Archean metavolcanics and metasedimentary rocks of the Yellowknife Supergroup are
intruded by younger granitoid rocks (Kerr and Wilson, 2000, as referenced in Franz, 2009b). At the Ruth
Mine site, the geology is characterized by medium-bedded greywackes rhythmically interbedded with
thinner beds of argillite of the Yellowknife Supergroup. The greywacke is a buff weathering, dark grey
rock which typically displays a light sheen due to parallel biotiteflakes. As described by Kerr and Wilson
(2000, as referenced in Franz, 2009b), the Yellowknife region is characterized by abundant bedrock
outcrops which may cover up to 75% or more of a given area. Of the surficial soils present, till is the
most prevalent. The till consists of loosely compacted, stony matrix, with the matrix ranging from coarse
to fine sand with minor amounts of silt. The till is generally less than 2 m thick and forms a discontinuous
veneer covering large areas. The till is typically encountered in topographic depressions of variable
depth between outcrops. Organic material, consisting of peat formed by the accumulation of woody
and mossy vegetative matter is present and up to 1 m thick in wetlands and other low-lying areas (Franz,
2009b).
SURFACE WATER FLOWS/DRAINAGE
The Ruth Mine site covers a relatively flat area upgradient from Tam Lake. Much of the terrain is
generally moderate relief with low ridges found throughout the site to a maximum of 20 m above Tam
Lake (Franz, 2009b). The natural drainage around the study area is influenced by the bedrock structure
and numerous small, elongated lakes that have formed along fault lines and joints. The lakes are shallow
(~10 m), typically contain multiple small islands, and are poorly drained. Downgradient to the east of the
Ruth Mine site is Tam Lake, the main body of water in this area. Tam Lake is part of a complex series of
shallow lakes which ultimately drains into Great Slave Lake. Tam Lake is a relatively shallow and
elongated lake, which drains into John Lake via Creek A. Based on the topography, surface water run-off
from the mine area would drain eastward into Tam Lake. Creek A is located approximately 600 m north
of the Ruth Mine site and is the main conduit for drainage of Tam Lake into John Lake (Franz, 2009b).
GEOTECHNICAL CHARACTERISTICS
The stratigraphy in the Ruth Mine site area is as follows: surficial dark brown to rusty brown organic
topsoil overlying light brown sand and silt. Gravel, cobble and waste rock is common throughout the site
(Franz, 2009b). Two borrow areas have been investigated at the Ruth Mine: Airstrip – 100,000 m3 of
medium sand with some gravel, and Mine – 1,000 m3 of sand with trace gravel/cobble (Stantec, 2016).
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4.0

SPECTRUM MINE
LEGACY WASTES AND SELECTED REMEDIAL OPTIONS

4.1.1

Legacy Wastes

Non-hazardous waste located at the mine site includes wood debris, metal debris (including one truck),
insulation, roofing material, rubber debris and metal tanks that are located throughout the site.
Hazardous waste located at the site includes batteries, metal debris with lead based paint,
approximately 5,593 L of waste petroleum product, refrigeration units with ozone depleting substances
(ODSs), and ACM waste (fibreboard and linoleum). Waste rock and tailings at the site were determined
to be potentially acid generating. Hazards at the site include mine openings (shaft in AEC 3), a large
trench (AEC 4), waste rock (AEC 2), and dilapidated buildings (various AECs).
Impacted soil and tailings identified at the Spectrum site include:
•

1 m3 of hydrocarbon impacted soil (AEC 10)

•

1,388 m3 of metal impacted tailings (AEC 1)

•

48 m3 of co-mingled hydrocarbon and metals impacted soil (various AECs)

The forest fire activity in 2014 impacted the site; however, not as extensively as at Bullmoose. Wood
along the path from the shaft to the lake remains intact. Tailings and the drum cache near the lake have
been burned.
4.1.2

Selected Remedial Options

Key remedial activities to be completed at this site include:
•

Upgrading of roads and trails to facilitate construction and remediation activities

•

Excavation, transport and placement of metal impacted tailings, and co-mingled metal and
hydrocarbon impacted soil at the Bullmoose Landfill

•

Excavation, transport, and placement of hydrocarbon impacted soil at the Bullmoose Landfarm

•

Excavation, transport, and placement of metal impacted tailings at the Bullmoose Landfill

•

Collection, containerization and disposal of the hazardous waste off-site at the Contractor’s
designated facility

•

Demolition and segregation of buildings, infrastructure and associated debris

•

Collection and disposal of the non-hazardous waste at the Bullmoose Landfill

•

Burning of wood waste and placement of non-leaching ash into the Bullmoose Landfill
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•

Construction of one mining shaft engineered cap

•

Backfilling of mine trench with waste rock and backfill

•

Treatment of water from shaft/trench dewatering (if required) and discharge to on-site soakaway pits
SITE DESCRIPTION

Spectrum Mine is located on the shoreline of Spectrum Lake, at approximately 62°22’28” N and
112°48’21” W. The site consists of an abandoned mine site with associated mining infrastructure, and a
small tailings area, of about 30 to 60 years age (EBA, 2013). Most buildings and structures burned in the
forest fires of 2014. The site is located beside Spectrum Lake, rising up from the shoreline to higher
elevated ground where the main trenching is located. The topographic relief at the shoreline of the site
is approximately 5 m, rising to about 10 to 20 m where the main trenching and shaft is located (EBA,
2011d).
PHYSICAL CHARACTERISTICS
4.3.1

Surface

The bedrock at the site has been smoothed and scoured by glacial events. Ice-fluted bedrock outcrops
are a large component of the site landscape (NWT & Nunavut Chamber of Mines, 2009d as referenced in
EBA, 2011d). Thin mineral and organic soil veneers (< 1 m) are present in topographic depressions. Soils
are primarily derived from glacial-fluvial sand deposits (EBA, 2011d). The surficial soils occur as a till
veneer in lower lying areas that are often poorly drained, otherwise, bedrock is exposed over most the
site (EBA, 2011d).
4.3.2

Subsurface

Based on the NWT & Nunavut Chamber of Mines Report (2009, as referenced in EBA, 2011d), the
property is underlain by strongly folded greywacke of the Yellowknife Supergroup, with little variation in
composition and texture. These rocks have been sheared and somewhat altered resulting in a weak to
moderate schistosity throughout the greywacke. The sedimentary units are folded into a series of
steeply dipping, northwest trending anticlinal and synclinal folds (EBA, 2011d).
SURFACE WATER FLOWS/DRAINAGE
Slopes at the site are typically gentle; however, some short steeper slope sections, typically exposed
bedrock, are present in the northern portion of the site (EBA, 2011d). There were no surface streams
identified at the site. The marshy area by Spectrum Lake is bounded on the west and east by bedrock.
There is standing water at an underground shaft located in the main trenching area, and a deep trench
located north of the shaft. The standing water is near to the top of the shaft and it is possible that there
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is seepage from the shaft to the trench. Bedrock at the site is competent and groundwater is believed to
be limited to fracture zones within the bedrock (EBA, 2011d).
GEOTECHNICAL CHARACTERISTICS
Ground conditions encountered in test pits consisted of fine-grained sands and silts overlying bedrock.
Very thin organic peat layers were encountered above the fine-grained material at majority of the
locations across the site (EBA, 2011d).

5.0

BEAULIEU MINE
LEGACY WASTES AND SELECTED REMEDIAL OPTIONS

5.1.1

Legacy Wastes

Non-hazardous waste at the Beaulieu site includes wood, metal, concrete, roofing material, a
Bombardier Snow Cat and several drums. Hazardous waste located at the site includes lead base painted
material, batteries, and waste petroleum products (approximately 100 L of heavy oil). Waste rock and
tailings at the site are potentially acid generating, however no surface water bodies lie in proximity.
Hazards identified at the site include one mine opening (the main shaft), dilapidated buildings/remains,
waste rock, and tailings.
Impacted soil and tailings identified at the Beaulieu site includes:
•

55 m3 of hydrocarbon impacted soil in Area 1 (AEC 2A, 4A, 10)

•

2, 262 m3 of metal impacted tailings in Area 1 (AEC 5)

•

373 m3 of co-mingled hydrocarbon and metals impacted soil in Area 1 (various AECs)

5.1.2

Selected Remedial Options

Key remedial activities to be completed at this site include:
•

Upgrading of roads and trails to facilitate construction and remediation activities

•

Excavation, transport and placement of metal impacted tailings, and co-mingled metal and
hydrocarbon impacted soil at the Bullmoose Landfill

•

Excavation, transport, and placement of hydrocarbon impacted soil at the Bullmoose Landfarm

•

Collection, containerization and disposal of the hazardous waste off-site at the Contractor’s
designated facility

•

Demolition and segregation of buildings, infrastructure and associated debris
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•

Collection and disposal of the non-hazardous waste at the Bullmoose Landfill

•

Burning of wood waste and placement of non-leaching ash into the Bullmoose Landfill

•

Construction of one mining shaft engineered cap
SITE DESCRIPTION

Beaulieu Mine is located between Hansen Lake and John Lake; at approximately 62°24’55” N,
112°54’37” W. The Site consists of an abandoned mine with associated mining infrastructure, and a
small tailings area, of about 40 years age. Between the years 1994 to 1996, various clean-up activities
were conducted at the site on behalf of AANDC (EBA, 2013). The site consists of an abandoned mine
situated in a remote natural setting between two lakes, Hansen Lake to the southwest and John Lake to
the east. Bedrock outcrops are exposed across the site, of the Canadian Shield formation, and the
majority of the site is covered by vegetation and tree cover. The surrounding land use consists of
numerous lakes, vegetation and trees, exposed bedrock outcrop of the Canadian Shield and other
abandoned mine sites (EBA, 2011a).
PHYSICAL CHARACTERISTICS
5.3.1

Surface

The site is located on a low bedrock plain, composed of ancient, glaciated sedimentary strata; with less
than 10 m of relief. The bedrock has been smoothed and scoured by glacial events. Ice-fluted bedrock
outcrops are a large component of the site landscape (NWT & Nunavut Chamber of Mines, 2009c as
referenced in EBA, 2011a). Thin mineral and organic soil veneers (< 1 m) are present in topographic
depressions. Soils are primarily derived from glacial-fluvial sand deposits (EBA, 2011a).
5.3.2

Subsurface

The site is located within the Yellowknife Basin, a supracrustal belt within the Archean Slave structural
province. The area is underlain by the Burwash Formation of the upper Yellowknife Supergroup,
comprising well-bedded schistose greywackes and mudstones with rare interbeds of phyllite (NWT and
Nunavut Chamber of Mines, 2009c as referenced in EBA, 2011a). Bedrock at the site is competent and
groundwater is believed to be limited to fracture zones within the bedrock (EBA, 2011a).
SURFACE WATER FLOWS/DRAINAGE
Slopes at the site are typically gentle; however, some short steeper slope sections, typically exposed
bedrock, are present at the site (EBA, 2011a). The site hydrology is influenced by the natural sloping of
the topography in an easterly direction towards John Lake. There are no surficial drainage paths or
ponds in the vicinity of the mine (NWT & Nunavut Chamber of Mines, 2009c as referenced in EBA,
2011a).
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GEOTECHNICAL CHARACTERISTICS
Ground conditions encountered in test pits consisted of fine grained sands and silts overlying bedrock.
Very thin organic peat layers were encountered above the fine-grained material at majority of the
locations across the site (EBA, 2011a).

6.0

JOON MINE
LEGACY WASTES AND SELECTED REMEDIAL OPTIONS

6.1.1

Legacy Wastes

Non-hazardous waste at the site includes wood debris, metal debris, insulation, plastic, roofing material,
rubber debris, tanks, and textiles. Hazardous waste located at the site include leachable lead painted
materials (AECs 2A, 2B, and 2C), waste petroleum product (AECs 2A, 2B, 3A, 3B, 5B, 6A, 6C), batteries
(AECs 2B, 4A and 6B), ODSs (AEC 4A), fluorescent lights (AEC 4A, 6A), pressurized cylinder (AECs 4A, 6A),
and antifreeze (AEC 6B). Waste rock at the site is potentially acid generating. Hazards at the site include
trenches, waste rock, and dilapidated buildings.
Impacted soil identified at the Storm site includes:
•

1 m3 of hydrocarbon impacted soil in Area 1 (AEC 3B)

•

20 m3 of co-mingled hydrocarbon and metals impacted soil in Area 1 (1A, 2A, 3A, 3D, 6A, 7A,
and 7E)

The forest fire activity in 2014 did not impact the site.
6.1.2

Selected Remedial Options

Key remedial activities to be completed at this site include:
•

Upgrading of roads and trails to facilitate construction and remediation activities

•

Excavation and disposal of co-mingled metals and hydrocarbon impacted soil to the Bullmoose
Landfill

•

Excavation and disposal of hydrocarbon impacted soil to the Bullmoose Landfarm

•

Collection, containerization and disposal of the hazardous waste off-site at the Contractor’s
designated facility

•

Demolition and segregation of buildings, infrastructure and associated debris

•

Collection and disposal of the non-hazardous waste at the Bullmoose Landfill
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•

On-site burning of wood waste and placement of non-leaching ash into the Bullmoose Landfill

•

Backfilling of mine trenches in AEC 1A with waste rock and application of soil covers
SITE DESCRIPTION

Joon Mine is located at approximately 62°25’38” N and 112°51’57” W, near the Beaulieu River, and 9 km
northeast of Campbell Lake. The main site consists of a mining and a camp area, located at the northeast
shore of Strike Lake. Another camp site, possibly a result of exploration activities earlier than the Joon
Mine, is located approximately 1.8 km south of the main site (EBA, 2013). Bedrock outcrops are exposed
across the site, of the Canadian Shield formation, and the majority of the site is covered by vegetation
and tree cover. The surrounding land use consists of numerous lakes, vegetation and trees, exposed
bedrock outcrop of the Canadian Shield and other abandoned mine sites. The area here consists of
exposed bedrock outcrops and some vegetation cover. There is limited access from the main site area to
the southern landing area beside the unnamed lake (EBA, 2011c).
PHYSICAL CHARACTERISTICS
6.3.1

Surface

The Joon Mine is located within the Canadian Shield of the Northwest Territories with an elevation of
about 260 m above sea level, approximately 9 km northeast of Campbell Lake. The property has about
10 m of surface relief above lake level. The site is generally rolling, and slopes down to local topographic
lows beside Strike Lake, and several smaller unnamed lakes. The terrain is ice-fluted bedrock Shield
peneplane, low bedrock knolls and lakes mark fault lines across the landscape. Ground cover consists of
secondary growth small jackpine on bedrock with occasional large (10 m) spruce tree along swamps and
low muskeg areas (Aussant, 1987 as referenced in EBA, 2011c).
6.3.2

Subsurface

The area is located within the Yellowknife Bain as a part of the Slave Geological Province. The site is
underlain by the Burwash Formation of the Archean Yellowknife Supergroup, consisting of schistose
greywacke and mudstone (EBA, 2011c). Summer active layer depths above the permafrost depend on
vegetation cover, subsurface material type, and moisture conditions, but typically range from about 15
cm depth in areas supporting a thick organic mat to more than 120 cm in areas where vegetation cover
is thin. No permafrost was encountered at the site, as most undisturbed areas have very shallow soil
lying directly on bedrock (EBA, 2011c).
SURFACE WATER FLOWS/DRAINAGE
The site can best be described as two smaller sub-sites (one to the north and one to the south), and
contains several moderately sized waterbodies, such as Strike Lake and an unnamed lake. Drainage
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paths vary across the area and are generally determined by local topography, which generally drains
toward the nearest surface waterbody via the shortest path (EBA, 2011c).
GEOTECHNICAL CHARACTERISTICS
Ground conditions encountered in testpits consisted of gravels, sands, and silts overlying bedrock. Very
thin organic peat layers were encountered above the fine-grained material at majority of the locations
across the site (EBA, 2011c).

7.0

CHIPP MINE
LEGACY WASTES AND SELECTED REMEDIAL OPTIONS

7.1.1

Legacy Wastes

Non-hazardous waste located at the mine site was removed during the 2016 field program. Hazardous
waste remaining on this site includes leachable lead in one drum located at dock the area. Hazards
remaining at the site include trenches, one mine shaft, and areas of waste rock. Impacted water was
identified in two trenches at the site (including 1A and 1F) – the shaft is also water-filled.
No soil/tailings/sediment requiring remediation was identified at the Chipp mine site.
The forest fire activity in 2014 significantly impacted the site. With the exception of very minor wood
waste in the dock area, all of the other wood waste was burned. A drum containing leachable lead paint
remains.
7.1.2

Selected Remedial Options

Key remedial activities to be completed at this site include:
•

Collection and disposal of the hazardous waste off-site at the Contractor’s designated facility

•

Demolition and segregation of buildings, infrastructure and associated debris (this was
completed during the 2016 field program)

•

Collection and disposal of the non-hazardous waste at the Ruth Landfill (the non-hazardous
waste was collected during the 2016 field program and transported to the Ruth mine site)

•

Burning of wood waste and placement of non-leaching ash into the Ruth Landfill (burning was
not required at the site as the majority of wood waste present on-site was burned in 2014)

•

Construction of one mining shaft engineered cap

•

On-site water treatment (if required) and discharge to a soak-away pit
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SITE DESCRIPTION
Chipp Mine is located next to Chipp Lake, at approximately 62°27’59” N and 112°38’47” W. The site
consists of an abandoned mine and associated mining infrastructure (EBA, 2013). The site consists of an
abandoned mine situated in a remote natural setting situated beside Chipp Lake. Bedrock outcrops are
exposed across the site, of the Canadian Shield formation, and the majority of the site is covered by
vegetation and tree cover. The surrounding land use consists of numerous lakes, vegetation and trees,
exposed bedrock outcrop of the Canadian Shield and other abandoned mine sites (EBA, 2011b).
PHYSICAL CHARACTERISTICS
7.3.1

Surface

The Chipp Lake is located on a low bedrock plain, composed of ancient, glaciated sedimentary strata.
The bedrock relief is typically about 9 metres from surrounding lakes. Glaciation has strongly influenced
the landscape and has smoothed and scoured the bedrock. The terrain consists of ice-fluted bedrock
with soil accumulation in depressions with some areas of large glacial sand flats and eskers (NWT &
Nunavut Chamber of Mines, 2009a as referenced in EBA, 2011b).
7.3.2

Subsurface

Ground conditions encountered in test pits consisted of fine-grained sands and silts overlying bedrock.
Very thin organic peat layers were encountered above the fine-grained material at a majority of the
locations across the site (EBA, 2011b).
SURFACE WATER FLOWS/DRAINAGE
Slopes trend from site areas to the shorelines of two adjacent lakes, and is considered to be less than 5%
slope (EBA, 2011b).
GEOTECHNICAL CHARACTERISTICS
Ground conditions encountered in test pits consisted of fine-grained sands and silts overlying bedrock.
Very thin organic peat layers were encountered above the fine-grained material at a majority of the
locations across the site (EBA, 2011b).
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8.0

STORM MINE
LEGACY WASTES AND SELECTED REMEDIAL OPTIONS

8.1.1

Legacy Wastes

Non-hazardous waste located at the mine site was removed during the 2016 field program and
transported to the Ruth mine site. Hazardous waste remaining at the site includes batteries in AEC 2.
The other hazardous waste at the site (including cleaners and one silver drum containing leachable lead
paint) were not identified during the 2016 program. It is believed that either these items were removed
from the site (in the case of the drum) or burned during forest fires. Hazards at the site include trenches
and waste rock.
The forest fire activity significantly impacted the site. All wood waste at the site was burned.
8.1.2

Selected Remedial Options

Key remedial activities to be completed at this site includes:
•

Collection and disposal of the hazardous waste off-site at the Contractor’s designated facility

•

Collection and disposal of the non-hazardous waste at the Ruth Landfill (the non-hazardous
waste was collected during the 2016 field program and transported to the Ruth mine site)

•

Demolition and segregation of buildings, infrastructure and associated debris (this was
completed during the 2016 field program)

•

Burning of wood waste and placement of non-leaching ash into the Ruth Landfill (burning was
not required at the site as the majority of wood waste present on-site was burned in 2014)
SITE DESCRIPTION

Storm Mine is located next to Consolation Lake, at approximately 62°30’16” N and 112°56’34” W. The
site consists of an abandoned mine site, and associated mining infrastructure, of about 60 years age
(EBA, 2013).
PHYSICAL CHARACTERISTICS
8.3.1

Surface

The Storm Mine is located on a low bedrock plain, composed of ancient, glaciated sedimentary strata.
The bedrock relief is typically about 9 m from surrounding lakes. The glaciation has strongly influenced
the landscape and has smoothed and scoured the bedrock. The terrain consists of ice-fluted bedrock
with soil accumulation in depressions with some areas of large glacial sand flats and eskers, including
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one about 5 km to the south, on which an air strip was constructed for local mineral exploration use
(NWT & Nunavut Chamber of Mines, 2009b as referenced in EBA, 2011e).
8.3.2

Subsurface

The Storm Mine area is underlain by greywacke, slate, impure quartzite and argillite of the Archean
Yellowknife Supergroup. These sedimentary units are interpreted to represent the upper portion of a
volcanic assemblage, which regionally can reach thicknesses up to 10,000 m (EBA, 2011e). Neither
groundwater nor permafrost was encountered during the site assessment (EBA, 2011e).
SURFACE WATER FLOWS/DRAINAGE
Slopes from the site areas to the shoreline of Consolation Lake is considered to be greater than 50%
slope, at APEC 1B, 1C and 2 (EBA, 2011e).
GEOTECHNICAL CHARACTERISTICS
Ground conditions encountered in test pits consisted of fine-grained sands and silts overlying bedrock.
Very thin organic peat layers were encountered above the fine-grained material at majority of the
locations across the site (EBA, 2011e).

9.0
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Appendix D: Incinerator Training Log

Bullmoose Ruth Remediation
PWGSC Contract: EW699-162781/001/NCS
ROJV Project: 16-039

ROJV Incinerator Operator Training Log

Operator Name

Training Date

Site: ________________

Incinerator Make: ________________

Year: _______________

Model: _______________

Site Super

Read
Manual (√)

Read General
Procedures (√)

Log to be kept on-site with the Environmental Compliance and Controls Officer (ECCO).

V1. Issue Date: December 2016

Signature

Bullmoose Ruth Remediation
PWGSC Contract: EW699-162781/001/NCS
ROJV Project: 16-039

Appendix E: Incineration Operations Log

Bullmoose Ruth Remediation
PWGSC Contract: EW699-162781/001/NCS
ROJV Project: 16-039

ROJV Incinerator Operations Log

Site: ________________
Year: _______________
INTO THE INCINERATOR

Date

Operator
Name

Orange
Bags (#)

Clear
Bags (#)

Waste
Added
(kg)

Waste Description /
Maintenance Notes

OUT OF THE INCINERATOR
Temp
(°C)

Send completed log to the on-site Environmental Compliance and Controls Officer (ECCO).
V1. Issue Date: December 2016

Incin.
Time

Diesel
Added
(L)

Ash
Produced
(kg)

Notes

Bullmoose Ruth Remediation
PWGSC Contract: EW699-162781/001/NCS
ROJV Project: 16-039

Appendix F: Discharge Log

Bullmoose Ruth Remediation
PWGSC Contract: EW699-162781/001/NCS
ROJV Project: 16-039

ROJV Discharge Log

Site: ________________
Year: _______________

Contents

Date

Volume
(litres)

(e.g. trench water/
treated grey-black water/
treated process water/
treated contact water)

Site Location and Description

Send log to the on-site Environmental Compliance and Controls Officer (ECCO).
V1. Issue Date: December 2016

Co-ordinates of Discharge

Bullmoose Ruth Remediation
PWGSC Contract: EW699-162781/001/NCS
ROJV Project: 16-039
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RUTH NON-HAZARDOUS MATERIALS INVENTORY TABLE
Area

Item

RUTH HAZARDOUS MATERIALS INVENTORY TABLE

Description

Building contents pipeline, tractor, six
Mill Building including Wood frame (21 m x 15 m), partial empty fuel drums, wood,
concrete floor & support posts
Mine Dry room
metal tractor, various
metal piping, cores, metal
and inside contents
Wood frame, 10 m x 6 m x 12 m
Building contents (Approximately) head frame with
Headframe/water
cables, circuit box,
conveyor
gallery
connected
to
tower/conveyor gallery
headframe 3.7 m x 3.7 m x 10 m valves, rail track, rail car
(approximately) structure.
Blacksmith/Assay
Building

Hoist Room

Warehouse

Bunkhouse

Cookhouse

Dump Site 2

Estimated
Quantity

150 m

Mill Building
(inside)

130 m

16 m

Wood frame, rubberoid siding 4.4 Inside contents, siding,
wood frame
m x 5 m, approximately 3 m high

16 m

Wooden frame and floor
(7.5 m x 5.5 m). Two-storey
building plus contents
Wooden Building and floor
(13.5 m x 6 m). Metal stove
inside bunkhouse

Inside contents, siding,
wood frame

3

40 m

Inside contents, metal
stove inside bunkhouse,
wood frame

40 m

Wooden frame building plus
floor (11 m x 4.5 m), wooden
tables, stove

Inside contents, stove,
wooden tables

15 m

Debris Pile

Metal debris

3

Debris Pile

3

3

3

3

Hoist Room
3

Warehouse

Carbide powder and
metal drums

Materials of Concern

Estimated Quantity

Pile of Yellow sand (sample RUT-075).
Pile of orange/brown sand (sample
RUT-07-6).

Lead

0.5 m

Lead

0.25 m

4.0 m

3

3.25 m

3

AEC 7
3

Dump Site 6

Debris Pile

Metal Debris

1.5 m

Dump Site 7

Debris Pile

Metal Debris

4.25 m

3

PHC stained Wooden Floor Boards

Westinghouse circuit breaker with
transformer
Mercury amalgamation barrel
One full drum located east of the mill
building
Orange powder located under bench assay litharge spilt out of drum
(sample
RUT-07-11.)
Blacksmith/Assay
Compress oxygen cylinder
Building
Orange stained soil inside building
(sample RUT-07-12.)
Pile of white powder on floor as
(sample
RUT-07-13).

Cookhouse

Dump Site 3

Item

Battery

Inside contents, metal
piping on west side of
building, small meal
debris on east side

Wooden frame with rubberoid
siding (6 m x 8 m), building

Area/AEC

Lead & Battery Acid
Heavy metals
Possible mercury and
petroleum hydrocarbons

3

0.2 m

3

1.0 m

3

Possible PCBs

0.5 m

3

Mercury
Possible petroleum
hydrocarbons

0.5 m

3

0.5 m

3

3

Lead

0.25 m

Pressurized cylinder

1m

Lead

0.5 m

3

Lead

0.5 m

3

0.2 m

3

Lead and battery acid
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MANAGED IN ACCORDANCE WITH MATERIAL TYPE.

NOTE: NOTHING WAS FOUND IN APEC 13 - 15
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