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1.0

INTRODUCTION

The Nechalacho Rare Earth Metals Project (Nechalacho Project) Waste Management Plan (WMP) was
developed in general accordance with the Mackenzie Valley Land and Water Board’s Guidelines for
Developing a Waste Management Plan (MVLWB 2011).
Avalon Rare Metals Inc. (Avalon) has placed a high priority on its performance with respect to the
environment for the Nechalacho Project. It immediately implemented comprehensive environmental
protection practices alongside its Corporate Social Responsibility principles after acquiring the project in
2005 and has since followed the Prospectors and Developers Association of Canada’s “e3 Plus” principles
and guidelines to further augment its environmental stewardship.
Avalon applies these principles throughout its operations, particularly with respect to the environmental
protection and community engagement practices for the Nechalacho Project. Avalon is also a member of
the Mining Association of Canada (MAC) and has committed to following the principles of socially
responsible mining through MAC’s (2004) “Toward Sustainable Mining” initiatives.
Avalon is committed to undertaking waste collection, storage, transportation and disposal in a safe,
efficient and environmentally compliant manner, by actively encouraging and implementing the four R’s of
waste management, namely: waste reduction, recovery, reuse and recycling, as generally summarized in
the graphic below.
Avalon embraces source reduction as a means of minimizing the quantities of wastes that are produced.
Reducing the amount of wastes that are produced is a sound business principle as well as being
environmentally responsible. Team Leaders will be empowered to ensure that their area of operations uses
materials in an efficient manner and to take the necessary steps to address improvements.
Once implemented, this Plan will be regularly reviewed and revised as appropriate. This version of the
Plan focuses on the Preliminary Site Preparation and Construction Phase of the Nechalacho Project.
The Plan will be regularly reviewed and updated in the future as appropriate to match the main
construction, operations and eventual reclamation and closure phases of the Nechalacho Project.
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1.1

Company Name, Project Location & Effective Date

Avalon Rare Metals Inc.
Corporate Office – Avalon Rare Metals Inc.
Contact: Bill Mercer
Phone: 416 864 2267
Address: Suite 1901, 130 Adelaide Street West, Toronto, Ontario M5H 3P5
Field Office at Nechalacho (Thor Lake) Camp
Contact: Chris Pedersen (Project Geologist)
Alternates: Randy O’Keefe (Site Supervisor), or
Martin Helligman (Alternate Project Geologist)
Camp Internet Phone: 1-604-484-9139, or
Satellite Phone: 1-600-700-1222
2
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Effective Date of Waste Management Plan
May 2014
This version of the Plan will take effect in conjunction with initiation of activities pertaining to the
Preliminary Site Preparation and Construction Phase. The Plan will be regularly reviewed and updated in
the future as appropriate to match the main construction, operations and eventual reclamation and closure
phases of the Nechalacho Project.

1.2

Avalon’s Safety and Environmental Policy

The following Safety and Environmental Policy was adopted by Avalon’s Board of Directors in 2006.
Avalon Rare Metals Inc. (the ‘Corporation’) recognizes that maintenance of environmental
quality is vital to the Corporation’s existence, progress, and continued development. The
Corporation will maintain high environmental standards limited only by technical and
economic feasibility. The Corporation will take positive action to protect the safety of its
workers, conserve natural resources, and minimize the impact of its activities on the
environment through diligent application of appropriate technology and responsible conduct
at all stages of exploration, mine development, mining, mineral processing, decommissioning,
and reclamation.
The purpose of Avalon Rare Metals Inc.’s Safety and Environmental Policy is to provide a
measurable framework for the performance of the Corporation’s activities in an
environmentally responsible manner, ensuring compliance by the Corporation and its
employees with all applicable environmental regulations and commitments.
Avalon’s Safety and Environmental Policy relates specifically to waste management by:


Recognizing that environmental quality is vital to the Corporation’s existence, progress and continued
development;



Committing to high environmental standards, conserving natural resources, and minimizing the
impact of its activities through diligent application of appropriate technology and responsible conduct;



Providing a framework to measure performance; and



Ensuring compliance with applicable legislation, regulations and guidelines.

1.3

Purpose and Scope of Avalon’s Waste Management Plan

The goals of Avalon’s Waste Management Plan are to minimize potential effects from the Project on the
environment, to develop a system for the proper handling and disposal of waste, and to comply with all
applicable legislation, regulations, authorizations, permits and licences for the duration of the Project.
To achieve these goals, the Plan will:


Identify waste types potentially generated during construction, operations, and reclamation and
closure phases;



Identify procedures to promote reduction, reuse, and recycling of waste materials;
3
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Identify practices and procedures for waste handling, collection, storage, transport, and disposal; and



Identify waste monitoring and mitigation procedures.

The Plan will be revised to include any regulatory requirements arising from the permitting process, and
will be adaptively managed based on the results of project monitoring and mitigation, and best
management practices. The Plan will be updated as operations and maintenance specifics become
available.

1.4

Applicable Legislation

Specific legislation, regulations and guidelines related to waste management include:
1.4.1

Federal Legislation



Canadian Environmental Protection Act (1999);



Canada –Wide Standards for Petroleum Hydrocarbons (PHC) in Soil (CCME 2001);



Transportation of Dangerous Goods Act and Regulations (1992);



Work Site Hazardous Materials Information System (WHMIS) Safety Act;



Northwest Territories Waters Act (1992);



Territorial Lands Act (1985);



Explosives Act (1985); and



Technical Document for Batch Waste Incineration (Environment Canada 2009).

1.4.2

Territorial



Guidelines for Developing a Waste Management Plan (MVLWB 2011).



GNWT Environmental Protection Act (1988);



GNWT Public Health Act (1988);



GNWT Pesticide Act (1988);



GNWT Transportation of Dangerous Goods Act (1990);



Guideline for Industrial Waste Discharges in the NWT (RWED 2004);



Guideline for the General Management of Hazardous Waste in the NWT (RWED 1998);



Guidelines for the Management of Biomedical Waste in the Northwest Territories (ENR 2005);



Guideline for Waste Antifreeze (RWED 1998);



Guideline for Waste Batteries (RWED 1998);



Guideline for Waste Solvents (RWED 1998); and



Used Oil and Waste Fuel Management Regulations (GNWT 2003).
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The scope of this Plan includes non-hazardous waste, recyclables, hazardous waste, and treated sewage,
produced during the Preliminary Site Preparation and Construction Phase of the Nechalacho Project.
Separate waste management strategies will be prepared for the various mineral wastes to be produced by
the Nechalacho Project.
Objectives of the Plan will be achieved by using proven strategies and applying the latest technological
developments to ensure that products and materials are used efficiently when brought to the Project sites
and then disposed of in an environmentally acceptable manner. General strategies to be used to achieve the
objectives include:


Proactive Procurement Policy: Any tender documents will notify prospective bidders of the
environmental sensitivity of the Nechalacho Project site and solicit the use of the most
environmentally suitable materials, equipment and products.



Pollution Prevention: Pollution prevention methods to eliminate the generation of wastes will
continuously be evaluated and where feasible, appropriate improved methods will be implemented.
This will be achieved by applying the reduction, substitution, segregation, reuse, recycling and
recovery approaches discussed as follows:
 Strategic Material Substitution: At the purchasing stage, the possibility of material substitution
with less polluting products will be assessed - in particular for materials that are hazardous to
handle, generate hazardous wastes or create environmental problems.
 Strategic Chemical Substitution: A policy of using chemicals that are cost effective, and accomplish
the same results as the original chemicals employed, without or with less hazardous wastes
generation in the process, will be adopted.
 Waste Segregation: Segregation of all waste streams by type or category will avoid potentially
undesirable combined effects and will facilitate the reuse, recycling, recovery and/or disposal of the
various wastes.

All waste categories will be evaluated and the principals of the four R’s applied as appropriate:


Reduction Initiatives: Reducing the raw material consumption is the first step to reduce waste
generation. To practice this principle all processes and material used will be evaluated on the basis of
possible reduction in raw material usage.



Reuse Initiatives: Reuse of the material in other applications and /or by other parties is routinely
examined by using the waste materials exchange, although in this phase, this category will have limited
application.



Recycling Initiatives: Recycling is the next option considered for the successful management of the
waste streams.



Recovery Initiatives: Recovery of usable material or energy as a by-product is a part of the four R’s of
the waste minimization process. For example, redistributing waste heat from generators to heat
buildings is a process of recovery of energy from waste.
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2.0

Disposal: Disposal is the final option when the four R’s are no longer applicable or practical.
Hazardous wastes will be stored temporarily on-site and ultimately transported to a licensed,
approved hazardous waste handling facility for possible recovery, treatment and/or disposal.

PROJECT OVERVIEW

Avalon Rare Metals Inc. (Avalon) is a publicly traded company engaged in the exploration and development
of rare metal deposits in Canada. Avalon’s 100% owned Thor Lake Property is located at Thor Lake in the
Mackenzie Mining District of the Northwest Territories, about 5 km north of the Hearne Channel of Great
Slave Lake and approximately 100 km southeast of the city of Yellowknife. Avalon proposes to mine, mill
and produce a mixed rare earth concentrate from the Nechalacho deposit, located on its Thor Lake
Property. The proposed project is referred to as the Nechalacho Rare Earth Metals Project (Nechalacho
Project).
Approximately 12-15 million tonnes of resources will be mined from the Nechalacho deposit over a period
of approximately 20 years of operations. Construction will begin 24-30 months prior to operations, and
reclamation activities will commence following cessation of all operations and continue for a period of
approximately three years.
Rare earth elements (REEs) will be mined underground and concentrated at the Nechalacho Mine and
Flotation Plant site. While originally the resulting mixed REE concentrate was planned to be barged across
Great Slave Lake to Pine Point for extraction of REE from the concentrate through hydrometallurgical
processing, due to process optimization, associated logistical challenges and the agreement with Solvay,
there is a high probability that the concentrate will now be barged directly to Hay River and direct shipped
by rail for further treatment outside of the NWT.
It is expected that the hydrometallurgical facility would be in production approximately one year after the
start-up of the concentrator at Nechalacho. The resulting rare earth precipitate will then be processed in
the Solvay refinery in France.
However, at this time, in accordance with Land Use Permit MV2014D0001 granted by the Mackenzie Valley
Land and Water Board, Avalon is commencing with the Preliminary Site Preparation and Construction
Phase of the overall Nechalacho Project. This proposed program will precede the construction and
development of the main Nechalacho Project and is described in the following section.

2.1

Preliminary Site Preparation and Construction Phase

A Contractor (to be determined), under the direction of Avalon, will be responsible for implementation of
the Preliminary Site Preparation and Construction Phase.
A combination of contractors and direct –hired personnel under the direction of Avalon will be responsible
for implementation of the Preliminary Site Preparation and Construction Phase.
The initial 12 to 16 month Preliminary Site Preparation and Construction Phase is planned to commence in
early May 2014 and will include:


Site preparation (clearing);
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Construction, maintenance, upgrading and use of site roads, laydown areas, and pads;



Construction of sediment control structures;



Construction/extension of the airstrip up to 1,000 m and apron;



Establishment of a preliminary 100 person Construction Camp and power supply;



Construction of a preliminary diesel fuel storage for up to 1.4 ML diesel near the dock;



Temporary explosives storage;



Development of previously approved rock quarry;



Crushing of mine rock for site preparation;



Development of a portal at surface; and



Initiation of concrete foundation construction for Project infrastructure.

The Preliminary Construction Camp (100 person) will be established within the footprint of the proposed
future Flotation Plant site as indicated in (Figure 1). An alternative site is also being considered on
previously disturbed land located between the plant site and exploration camp (Figure 1) in an effort to
reduce construction noise for mine employees that work two shifts). Existing roads and trails will be used
to move equipment and personnel on-site. To efficiently conduct the Preliminary Site Preparation and
Construction Phase, portions of the existing access road between the barge unloading area and the
construction camp area will be upgraded as necessary to facilitate safe and efficient vehicle transportation
in the Project area.
Construction of the preliminary diesel fuel storage tank for up to 1.4 ML near the dock facility will provide
sufficient fuel storage for the first full winter of site preparation and construction activities. Fuel will be
transferred by fuel truck as required from the lower temporary fuel storage depot to a number of
25,000 litre Enviro-tanks (2-4) to be located at the Preliminary Construction Camp and the Portal
development site.
The existing exploration camp, which was established 30 years ago and is located on the northwest shore
of Thor Lake (Figure 1), will continue to be maintained in accordance with LUP No. MV2011C0006.
Additional facilities associated with this camp include a 27 kW generator enclosure with standby
generator, outhouse, fuel storage area, incinerator and a waste storage area. Potable water will continue to
be obtained from Thor Lake.
Avalon also re-purposed three historic trailers that are now located near the existing airstrip. These
trailers will be utilized for overflow activities and management facilities for the Preliminary Program.
These trailers have a single generator for power, a fresh water tank and outhouse facilities.
Fuel (diesel) required for the duration of the Preliminary Site Preparation and Construction Phase will be
transported to the site primarily by barge during the annual open water period (July to October). For the
initial winter of operation, 1.4 million litres will be barged to the Nechalacho site in the summer/fall of
2014. Additional fuel as required will be transported to the site during the winter by fuel truck via the
winter ice road.
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2.2

Site Characteristics

The land at the Nechalacho Mine and Flotation Plant site is dominated by low topography and fractured
bedrock plains. Discontinuous forested patches are mixed in with exposed rock. Wetlands and peat
plateaus commonly form in wetter depressions and lowlands. Mine planning and design has avoided
permafrost areas wherever possible, with most structures being situated on bedrock or ecosystem types
with thin organics over bedrock.
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3.0

WASTE TYPES AND MANAGEMENT

A material is considered to be a waste when it can no longer be used for its original intended purpose.
The types of waste anticipated to be generated during the Preliminary Site Preparation and Construction
phase of the Nechalacho Project, can be classified into the following general categories:


Combustible non-hazardous waste;



Non-combustible non-hazardous waste;



Hazardous waste;



Recyclable waste;



Treated sewage; and



Other waste(s).

Specific Waste Management plans will be prepared for mineral wastes (including waste rock and tailings)
and will be provided to the MVLWB in conjunction with permitting for the main construction and
operational phases of the Nechalacho Project.

3.1

Employee Training

As part of their orientation, all on-site personnel will receive basic environmental and waste management
training, including:


Reducing water use;



Managing food wastes to minimize wildlife attraction;



Reducing waste; and



Separating waste (recyclables, dry-cell batteries, food waste, and hazardous waste).

In addition, all personnel involved in the handling of hazardous wastes will receive Workplace Hazardous
Materials Information System (WHMIS), ‘Personal Safety and Protection’ and Emergency Response
training.

3.2

Combustible Non-Hazardous Wastes

Typical combustible non-hazardous wastes include discarded materials in a solid, liquid, or semi-solid form
that can be safely incinerated. Such wastes do not pose a risk to human or environmental health. The types
of waste generated within this category include:


Kitchen and food waste;



Wood waste;



Corrugated cardboard;



Domestic refuse;
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Damaged bulk containers; and



Sewage sludge.

Table 1 identifies the typical combustible non-hazardous waste types, sources, potential effects,
management hierarchy, and management strategies.
At the Nechalacho Project, combustible non-hazardous wastes will be disposed of using on-site
incineration, with the exception of sewage sludge filter cake, which will be disposed of in an onsite Organics
Stockpile Area at a rate of approximately 7.5 kg per day. This site will be located away from the camp
facility and any permanent stream. However, should this waste become an attractant for wildlife,
alternatives will be considered in consultation with the ENR inspector as part of adaptive management.
Incineration is an effective and environmentally sound waste disposal method, and was selected because it
reduces the potential for wildlife attraction and reduces the amount of such wastes at the site following
closure.
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Table 1: Combustible Non-Hazardous Wastes
Type
Kitchen and
Food Waste

Wood Wastes

Source
 Food scraps

Potential Environmental
Effects

 Wrappings
contaminated with
food

 Improper storage, handling
and disposal can lead to the
attraction and subsequent
habituation of carnivores and
scavengers

 Bagged lunches

 Potential for litter

 Packaging of
supplies/ materials

 Potential for litter

 Kitchen grease

Waste Management Hierarchy
 Train kitchen staff on waste reduction
 Use bulk food containers whenever
possible

Waste Management Strategies
 Designated wildlife-proof food waste
containers will be located at the site
 Collected daily
 Stored inside the temporary waste
management facility prior to incineration
 Regular incineration

 Order products in bulk to minimize
packaging

 Stored inside the temporary waste
storage facility prior to incineration

 Monitor and reduce, where possible, the
amount of packaging shipped to the sites

 Regular incineration

 Reuse wood on-site to package materials
being sent off-site
Corrugated
Cardboard

 Packaging of
supplies/ materials

 Potential for litter

 Order products in bulk to minimize
packaging

 Stored inside the temporary storage
facility prior to incineration

 Monitor and reduce, where possible, the
amount of packaging shipped to the sites

 Regular collection and incineration

 Reuse corrugated cardboard on-site to
package materials being sent off-site
Domestic
Refuse

 Refuse from
offices and camp
rooms (e.g.,
paper, plastic
wrapping, fabrics,
etc.)

 Improper storage, handling
and disposal can lead to the
attraction and subsequent
habituation of carnivores and
scavengers

 Domestic waste will be reduced through
employee education programs, including
proper separation of waste

 Educate employees about separating
recycling and hazardous items from
personal waste items
 Use clear garbage bags so that
cleaning staff can monitor waste sorting
habits

 Potential for litter

 Periodically assess domestic refuse to
ensure that waste streams are being
separated
 Regular collection and incineration
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Table 1: Combustible Non-Hazardous Wastes
Type
Damaged
Sacks (Super
Sacks)

Sewage Sludge

Source

Potential Environmental
Effects

Waste Management Hierarchy

Waste Management Strategies

 Used for the
transportation of
bulk materials
(Ammonium
Nitrate and
explosives

 Potential for litter

 Sacks will be used to ship Ammonium
Nitrate and explosives from the supplier to
site, and undamaged sacks will be returned
to the supplier for reuse. Only damaged
sacks will be disposed

 Damaged sacks will be incinerated

 Periodically sludge
needs to be
removed from the
Sewage
Treatment Plant
(STP)

 This nutrient-rich product can
act as a fertilizer if exposed
to land or water

 Sewage sludge with be recycled within the
STP to minimize the amount of sewage
sludge produced on-site.

 Sewage sludge to be transported
directly from the STP to the organics
stockpile

 May cause odours that can
attract wildlife

 Encourage staff to reduce greywater
through education programs
 Water-efficient appliances will be used
 Use low phosphorus detergents
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3.3

Recyclable Materials

Recyclable materials comprise discarded items that can be reused or converted into new products.
The typical types of waste generated within this category include:


Beverage containers (plastic, aluminum, glass, tetra packs);



Tires;



Electronics and electrical wastes; and



Dry cell batteries for domestic use (e.g., AAA to D cells, 6 and 9 volt batteries).

Table 2 identifies the recyclable waste types, sources, potential effects, management hierarchy, and
management strategies.
Recycling is preferred over disposal as it reduces the potential environmental effects associated with the
Project. For the Preliminary Site Preparation and Construction phase, recyclables will be stored in a
dedicated recyclables storage area of the temporary waste management facility to be located adjacent to
the preliminary construction camp prior to shipment off site by barge and/or winter ice road for recycling.
Designated, colour-coded and wildlife proof collection bins will be installed for beverage containers,
electronics and electrical wastes, and dry cell batteries.
It should be noted that lead acid batteries greater than 1 kilogram (kg) and rechargeable batteries are
considered a contaminant under the Environmental Protection Act of the NWT and are managed as a
hazardous waste. There is limited infrastructure for recycling in the Northwest Territories.
The City of Yellowknife accepts paper, cardboard, tin, glass, and plastics. In Hay River, Tri-R Recycling
accepts paper, plastics, and tin cans. Baled recyclables are shipped south for recycling. The territorial
beverage container program also operates in Fort Resolution, Hay River, and Yellowknife.
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Table 2: Recyclable Wastes
Type
Beverage
Containers
(plastic,
aluminum,
glass, tetra
packs)

Source
 Camp staff
drinking bottled
beverages

Potential Environmental Effects
 Improper storage, handling and
disposal can lead to the attraction
and subsequent habituation of
carnivores and scavengers
 Potential for litter

Waste Management Hierarchy
 The camp will limit the amount of
individually packaged beverages (e.g.,
cans of pop or juice, bottled water,
etc.), and will promote the use of bulk
beverages, available from a beverage
dispenser

Waste Management Strategies
 Basic waste management training,
including recycling training, and waste
reduction for all personnel on-site
 Used beverage containers will be
temporarily stored in designated,
colour-coded, wildlife-proof containers
 Stored in the temporary waste
management facility prior to shipment
off site for recycling or approved
disposal

Tires

Electronics and
Electrical
Materials

 Tires from
equipment that
can no longer be
repaired

 Unsightly if left on site (visual impact)

 Electrical devices
that cannot be
repaired and
cannot be recycled

 May contain mercury, lead, arsenic,
cadmium, brominated flame
retardants (BFRs), and polyvinyl
chloride (PVC) that could enter
ecosystem

 Tires will be repaired when possible

 Used tires will be consolidated and
shipped off-site for approved disposal

 Electrical devices will be repaired and
re-purposed when possible

 Avalon’s environment
advisor/representative will determine
the risk of electronic devices and
classify them as recyclables,
hazardous or non-hazardous waste
and investigate the possibility of
recycling the electronics and/or
appropriate methods for waste disposal

 In certain soil and moisture
conditions, tires may leach heavy
metals and other additives

 Such materials will be temporarily
stored in designated containers prior to
shipment off site for recycling and/or
approved disposal
Dry cell
batteries (AAA
to D cell, 6 and
9 volt, and
watch batteries)

 Personal
electronics (e.g.,
flashlights)

 New domestic dry cell batteries do
not contain mercury. Older batteries
may contain small amounts of lead,
cadmium, and mercury. Other battery
compounds like silver, zinc, and
nickel may also be present

 Batteries will be consolidated in
designated collection bins in the
preliminary construction camp and at
the temporary waste management
facility prior to shipment off site for
recycling and/or approved disposal
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3.4

Non-Combustible, Non-Hazardous Waste

Typical non-combustible non-hazardous wastes include discarded materials in a solid, liquid, or semi-solid
form that cannot be burned or recycled. Such wastes do not pose a risk to human or environmental health.
The type of waste generated within this category is primarily scrap metal. All scrap metal will be
consolidated and shipped off-site for recycling/disposal as appropriate.

3.5

Hazardous Waste

A hazardous waste is a contaminant which is a dangerous good that is no longer used for its original
purpose and is intended for recycling, treatment, disposal or storage.
A hazardous waste does not include a contaminant that is:


Household in origin;



Included in Class 1, Explosives or Class 7, Radioactive materials of the Transportation of Dangerous Goods
Regulation (TDGR);



Exempted as a small quantity;



An empty container; or



Intended for disposal in a sewage system or by landfilling that meets the applicable standards set out in
Schedules I, III or IV of the Guideline for Industrial Waste discharges in the Northwest Territories.

A small quantity is “hazardous waste that is generated in an amount that is less than 5 kg per month if a
solid or 5 litres per month if a liquid; and where the total quantity accumulated at any one time does not
exceed 5 kg or 5 litres. This does not apply to wastes that are mercury or in classes 2.3, 5.1 or 6.1 of TDGR.
These wastes must be generated in an amount less than 1 kg per month if a solid or 1 litre per month if a
liquid; and where the total quantity accumulated at any one time does not exceed 1 kg or 1 litre.”
The typical types of waste generated within this category include:


Used petroleum products (oils/greases);



Contaminated snow/water/soil (oil/fuel);



Oil and fuel filters;



Used sorbents and rags;



Hydraulic fluid;



Empty petroleum hydrocarbon containers and drums;



Glycol;



Solvents;



Fluorescent light tubes;



Electronics and electrical waste;
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Waste equipment batteries; and



Hazardous medical waste.

Table 3 identifies the hazardous waste types, sources, potential effects, management hierarchy, and
management.
Staff will be trained in spill response relating to hazardous materials. Hazardous materials will be stored
and managed according to the Guideline for the General Management of Hazardous Waste in the NWT (ENR
1998). Where appropriate and in compliance with legislation (including testing to confirm acceptability),
used oils will be incinerated at the site incinerator. All other types of hazardous waste will be shipped to an
approved hazardous waste facility or to a registered waste receiver in Yellowknife or Hay River.
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Table 3: Hazardous Waste
Type

Source

Potential Environmental Effects

Used Petroleum
Products

 Vehicles and
equipment
including
generators
and pumps

 Petroleum products can accumulate on
the surface of water bodies or may sink to
the bottom. Fish can uptake petroleum
hydrocarbons once it is in their
environment. Feeding and reproduction of
aquatic life (e.g., fish, plants, and insects)
may be affected

(oils / greases)

Waste Management Hierarchy
 When possible, waste oil will be
consumed in the on-site incinerator

Waste Management Strategies
 Waste oil will be collected and stored in
empty bulk lubricant cubes. Cubes will
be temporarily stored in the designated
hazardous waste section of the waste
management facility
 When possible. waste oil will be
consumed in the on-site incinerator

 Micro-organisms in soil degrade
hydrocarbons, sometimes at the expense
of plant nutrition

 Waste oil that is not appropriate for
incineration will be shipped off-site to a
registered hazardous waste receiver

 Sheens affect the aesthetics of the
environment
 Petroleum products can damage the
respiratory system if aspirated and be
toxic if ingested
Contaminated
Snow/ Water/
Soil (oil/fuel)

 Fuel or oil
spills on
snow or soil

 Petroleum products can accumulate on
the surface of water bodies or may sink to
the bottom. Fish can uptake petroleum
hydrocarbons once it is in their
environment. Feeding and reproduction of
aquatic life (e.g., fish, plants, and insects)
may be affected

 Spill prevention procedures
 Spill response plan to minimize spill
impacts when they occur

 Spill Response Procedures to respond
to the spill (safety procedures, initial
assessment, spill report, containment,
storage, and disposal)
 Contaminated snow/water will be
stored in clearly-marked, sound, sealed
containers in the laydown yard and
then shipped off-site to an appropriate
facility

 Micro-organisms in soil degrade
hydrocarbons, sometimes at the expense
of plant nutrition

 For the longer term operations phase
of the Project, on site bioremediation
may be considered for hydrocarboncontaminated soils

 Sheens affect the aesthetics of the
environment
 Petroleum products can damage the
respiratory system if aspirated and be
toxic if ingested

20

NECHALACHO RARE EARTH PROJECT - PRELIMINARY SITE PREPARATION AND CONSTRUCTION PHASE
WASTE MANAGEMENT PLAN – MAY 2014

Table 3: Hazardous Waste
Type

Source

Potential Environmental Effects

Oil and Fuel
Filters

 Vehicles and
equipment

 Petroleum products can accumulate on
the surface of water bodies or may sink to
the bottom. Fish can uptake petroleum
hydrocarbons once it is in their
environment. Feeding and reproduction of
aquatic life (e.g., fish, plants, and insects)
may be affected

Waste Management Hierarchy
 When possible, waste oil will be
consumed in the on-site incinerator
 Prior to incineration, waste oil will be
tested to ensure it is free from
hazardous substances

Waste Management Strategies
 The filters will be placed in sealed
containers and labelled and temporarily
stored at the waste management
facility
 These containers will be shipped offsite to a registered hazardous waste
receiver

 Micro-organisms in soil degrade
hydrocarbons, sometimes at the expense
of plant nutrition
 Sheens affect the aesthetics of the
environment
 Petroleum products can damage the
respiratory system if aspirated and be
toxic if ingested
Used Sorbents
and Rags

 Used in the
maintenance
of vehicles
and
equipment

 Petroleum products can accumulate on
the surface of water bodies or may sink to
the bottom. Fish can uptake petroleum
hydrocarbons once it is in their
environment. Feeding and reproduction of
aquatic life (e.g., fish, plants, and insects)
may be affected

 Where possible, used rags and
sorbents will be incinerated on-site

 Where possible, used rags and
sorbents will be incinerated on-site
 If incineration is not practical, used
sorbents and rags will be temporarily
stored in clearly-marked, sound, sealed
containers in the waste management
facility and then shipped off-site to a
registered hazardous waste receiver

 Micro-organisms in soil degrade
hydrocarbons, sometimes at the expense
of plant nutrition
 Sheens affect the aesthetics of the
environment
 Petroleum products can damage the
respiratory system if aspirated and be
toxic if ingested
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Table 3: Hazardous Waste
Type

Source

Potential Environmental Effects

Hydraulic Fluid

 Used in
vehicles and
equipment
(e.g., brakes,
power
steering,
forklifts,
underground
hauling
equipment)

 Hydraulic fluid may enter the environment
from spills and leaks from equipment or
from improper storage. Once in the
environment some hydraulic fluids break
down and have the potential to mix with
water and, in high quantities, may harm
fish

 Hydraulic fluid will be filtered and
reprocessed

 Where possible, used hydraulic fluid
will be incinerated on-site

 Biodegradable, low toxicity hydraulic
fluids will be used where practical

 Used hydraulic fluid that cannot be
incinerated will be temporarily stored in
clearly marked, sound, sealed
containers

 Packaging
for oils,
solvents and
penetrating
oils

 Petroleum products can accumulate on
the surface of water bodies or may sink to
the bottom. Fish can uptake petroleum
hydrocarbons once it is in their
environment. Feeding and reproduction of
aquatic life (e.g., fish, plants, and insects)
may be affected

 Avalon and its contractors will
purchase these items in bulk where
practical to do so to minimize the
amount of packaging

 Will be temporarily stored in the waste
management facility and backhauled to
a recycling facility

 Equipment will be regularly maintained
to prevent glycol spills

 Waste glycol will be temporarily stored
in the waste management facility in
clearly marked, sound, sealed
containers

Empty
Petroleum
Hydrocarbon
Containers and
Drums

Waste Management Hierarchy

 Equipment will be regularly maintained
to prevent spills from ruptured hydraulic
fluid lines

Waste Management Strategies

 These containers will be shipped offsite to a registered hazardous waste
receiver

 Micro-organisms in soil degrade
hydrocarbons, sometimes at the expense
of plant nutrition
 Sheens affect the aesthetics of the
environment
 Petroleum products can damage the
respiratory system if aspirated and be
toxic if ingested
Glycol

 Used as a
coolant and
antifreeze in
equipment

 Glycol’s odour is a known wildlife
attractant
 Glycol can have toxic effects on aquatic
organisms and wildlife

 These containers will be shipped offsite to a registered hazardous waste
receiver
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Table 3: Hazardous Waste
Type

Source

Potential Environmental Effects

Solvents

 Used to
degrease
machinery in
the
maintenance
shop

 Petroleum fuels can accumulate on the
surface of water bodies or may sink to the
bottom. Fish can uptake petroleum
hydrocarbons once it is in their
environment. Feeding and reproduction of
aquatic life (e.g., fish, plants, and insects)
may be affected

Waste Management Hierarchy
 Low toxicity solvents and physical
cleaning (e.g., steam jet ) will be used
where practical
 Petroleum-based solvents will not be
allowed into the environment and will
be subject to the spill response plan

Waste Management Strategies
 Waste or excess solvents will be
temporarily stored in the waste
management facility in clearly marked,
sound, sealed containers
 These containers will be shipped offsite to a registered hazardous waste
receiver

 Micro-organisms in soil degrade
hydrocarbons, sometimes at the expense
of plant nutrition
 Sheens affect the aesthetics of the
environment
 Petroleum products can damage the
respiratory system if aspirated and be
toxic if ingested
Fluorescent
Light Tubes

 Indoor
lighting

 Fluorescent tubes contain mercury
phosphor powder and traces of lead and
cadmium

 Lights will only be on when rooms are
in use or if it is required for safety

 Discarded fluorescent lights will be
consolidated together and temporarily
stored under cover in the waste
management facility in their original
packaging where practical
 Fluorescent light tubes will be shipped
off-site to a registered hazardous waste
receiver

Electronics and
Electrical
Materials

 Electrical
devices that
cannot be
repaired and
cannot be
recycled

 Electrical waste and devices may or may
not contain polluting substances (such as
mercury, lead, arsenic, cadmium, and
polyvinyl chloride (PVC) that could enter
the ecosystem

 Avalon’s environment
advisor/representative will determine
the risk of electronic devices and
classify them as hazardous or nonhazardous waste and determine the
appropriate method of recycling/
disposal
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Table 3: Hazardous Waste
Type
Equipment
Batteries

Hazardous
Medical Waste

Source
 Equipment
batteries

 Small
amounts of
medical
waste from
First Aid
(e.g.,
syringes,
used medical
supplies)

Potential Environmental Effects

Waste Management Hierarchy

Waste Management Strategies

 Lead batteries (i.e., vehicle batteries)
contain sulphuric acid and lead

 Protect and service batteries to prevent
damage and loss of charge

 Rechargeable batteries (i.e., industrial
forklift, radio and transmitter batteries)
usually contain either potassium hydroxide
or nickel cadmium

 Test batteries prior to disposal to
confirm the battery is spent

 Equipment batteries will be shipped offsite to a recycling facility or a registered
hazardous waste receiver

 Replace non-rechargeable batteries
with rechargeable batteries where
possible

 May be sharp or may contain bacteria and
viruses which can be a risk to human or
wildlife health

 Medical waste will be labeled
“Biohazard” and temporarily stored in
a secure area at the First Aid Station
 Medical waste will remain under the
care of medical personnel until it is
backhauled to a registered hazardous
biological waste receiver
 Medical waste will not be incinerated
on-site as it poses a handling risk from
sharps for the incinerator operator and
workers collecting waste
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3.6

Domestic Sewage and Waste Water

Domestic sewage and wastewater will be produced from:


Toilets;



Showers;



Laundry Facilities;



Janitorial Services; and



Vehicle Washing Bays.

3.6.1

Wastewater Quantity

The volume of wastewater generated will be approximately 260 L of water per person per day. This figure
is drawn from other similar northern mining projects.
3.6.2

Wastewater Quality

Domestic sewage and greywater generated during the Preliminary Site Preparation and Construction phase
will be treated by a membrane bioreactor (MBR) Sewage Treatment Plant (STP) prior to being discharged
to ground at the Treated Sewage Effluent Discharge Area (Figure 2).
The anticipated treated effluent quality target from a MBR system is presented in Table 4. It is recognized
that this performance is predicted from the manufacturer and represents a fully optimized system. Regular
monitoring of the treated effluent will assist in determining the effectiveness of the STP and the need for
adjustments to the system, consistent with adaptive management.
Table 4: Newterra MBR Typical Effluent Quality
≤ 5 mg/L

BOD5
TSS

≤ 1 mg/L

NH3-N

≤ 0.5 mg/L

TP

≤ 0.1 mg/L

TN

< 10 mg/L

Turbidity

< 1 Turbidity Units

E. coli

nil

Table 5 identifies the sewage and greywater waste types, sources, potential effects, management hierarchy,
and management strategies.
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Table 5: Sewage And Greywater
Type

Source

Greywater

 Janitorial services
 Vehicle washing
bay
 Kitchen sinks and
dishwashers

Potential Environmental Effects
 Increased concentration of nutrients
and toxic contaminants
 Aquatic oxygen depletion and
reduced water clarity

 Showers

 Risks to human health from
consumption of contaminated water

 Laundry

 Taste and odour problems in water

Waste Management Hierarchy

Waste Management Strategies

 Avalon and its contractors will reduce
the amount of greywater produced by
using water-efficient fixtures and
appliances
 Avalon will educate employees and
contractors about the importance of
water conservation

 Greywater and Sewage Effluent will be
treated by the Sewage Treatment
Plant
 the treated sewage effluent will be
compliant with the Preliminary Site
Preparation and Construction phase
Water Licence

 Reduced aesthetic of water and
shores and impaired recreational use
 Increase in ambient water
temperature
 Changes in ecosystem species
composition, abundance, and
diversity
 Increased submerged weed growth
 Sedimentation
 (Environment Canada, as cited in
CCME 2006)
Sewage
Wastewater

 Sewage
Treatment Plant

 Effluent from the Sewage Treatment
Process

 Wastewater from the Sewage
Treatment Plant will be discharged to
the Treated Sewage Effluent
Discharge Area for dispersion into the
ground and evaporation

26

Avalon Prelim Site Prep_Waste Management Plan_May 2014.docx

NECHALACHO RARE EARTH PROJECT - PRELIMINARY SITE PREPARATION AND CONSTRUCTION PHASE
WASTE MANAGEMENT PLAN – MAY 2014

4.0

WASTE MANAGEMENT INFRASTRUCTURE

Waste management infrastructure selected for use during the Preliminary Site Preparation and
Construction Phase includes:


Incinerator;



Waste Management Storage Facility; and



Sewage Treatment Plant.

Detailed information on each of the infrastructure types is provided in the following subsections.

4.1

Incinerator

During the initial Site Preparation and Construction Phase, combustible non-hazardous materials will be
incinerated the existing installed exploration camp dual chamber INCINER8 incinerator, as recommended,
installed and operated per recommendation by ENR land use inspector.
The incinerator will be operated by the camp manager, or individuals who have been trained by the camp
manager. The incinerator consumes about 15 litres of diesel fuel per day during normal camp operations.
The incinerator is repaired by welding in the camp, as and when required, which has been completed once
per year on average.
All ash from the incinerator will be stored in used fuel drums, accumulating approximately 100 during the
year, or in other words, three every ten days. These drums will be fixed onto pallets and removed in the
summer to Yellowknife by barge for disposal at an appropriate facility. All employees handling ash will use
personal protective equipment when handling ash.
4.1.1

Waste Containment

Combustible wastes will be temporarily stored (if necessary) adjacent to the incinerator in a standard,
certified 20 foot Sea Container or equivalent prior to being loaded into the incinerator.. Waste will not be
exposed to the elements, and will therefore not be susceptible to groundwater seepage and contaminant
transport.
4.1.2

Operation Training and Records Management

Incinerator operators will be trained by Eco-Waste Solutions. Incineration data will be recorded using Eco
Waste’s data acquisition system for the CA model. Records will be copied regularly and submitted to
Avalon’s office for records storage.

4.2

Waste Management Facility

Recyclable materials, non-combustible waste, and hazardous waste will be temporarily stored in a waste
management facility. Bulk wastes will be stored in standard, certified 20 foot Sea Containers or equivalents,
while smaller volume wastes will be stored designated, colour-coded bins prior to being transported to an
appropriate recycling or disposal facility. Figures
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The following items will be stored in these sealed containers/bins to avoid attracting animals or potential
leaching into the environment:


Recyclables
 Beverage Containers (plastic, aluminum, glass, tetra packs)



Hazardous Waste
 Used petroleum products (oils/greases)
 Oil and fuel filters
 Hydraulic fluid
 Glycol
 Solvents
 Fluorescent light tubes
 Electronics and electrical material
 Equipment batteries

Hazardous medical waste will be labeled “Biohazard” and stored in a secure area at the First Aid Station.
Other items will be stored in the laydown yard, in shipping containers where necessary:


Recyclables
 Tires
 Electronics and electrical materials – stored in containers
 Dry cell batteries (AAA to D cells, 6 and 9 volt batteries) - stored in containers



Non-Combustible, Non-Hazardous Waste
 Scrap Metal



Hazardous Waste
 Contaminated snow/water/ soil(oil/fuel) – stored in containers
 Used sorbents and rags inside – stored in sealed drums
 Empty petroleum hydrocarbon containers and drums.

Avalon will monitor and record the type and volume of wastes generated and will regularly monitor the
storage facilities, according to the Operations and Maintenance Plan.
As previously indicated, once implemented, this Plan will be regularly reviewed and revised as appropriate.
Avalon will be adding more detail to the Plan as operations and maintenance specifics become available.
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4.3

Sewage Treatment Plant

A membrane bioreactor (MBR) sewage treatment system has been proposed for the Nechalacho Project.
4.3.1

Process Description

Sewage will be collected and pumped to the equalization tank at the sewage treatment plant. Sewage will
pass through a screen at the inlet of the equalization tank, which prevents debris from entering the
equalization tank and downstream equipment. Debris screened from the influent sewage will be removed
automatically and deposited into a screening bin for permanent disposal.
From the equalization tank, sewage is pumped to the aeration tank where biological oxidation and
nitrification of the sewage stream occurs. Alkali and alum may be metered into the aeration tank in order to
control pH and alkalinity and to remove phosphorus.
From the aeration tank, sewage will be pumped to the membrane tank. The membrane tank is aerated and
contains submerged ultrafiltration membranes. Treated effluent is drawn through the ultrafiltration
membranes while pathogenic organisms and solids are kept in the membrane tank. The effluent passing
through the ultrafiltration membranes will be disinfected by ultraviolet (UV) light prior to discharge to
ground in a suitable location as previously illustrated for either of the two proposed construction camp
sites in Figures 1 and 2.
Excess solids remaining in the membrane tank will be dewatered in a sludge handling system prior to
disposal. Filtrate from the solids dewatering stage will be returned to the equalization tank screen for reprocessing. Dewatered solids (filter cake) will be disposed of in the onsite organics stockpile.
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