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Mr. Willard Hagen, Chair
Mackenzie Valley land and Water Board
Box 2130, 7th Floor, 4922- 48th Street
Yellowknife, NT X1A 2P6

Dear Mr. Hagen:
RE: Water licence MV2012LS-0010 Submittal Package- Roaster Complex Deconstruction
The Giant Mine Remediation Project Team (Project Team) is providing the attached submittal package to
meet the requirements set out in Water licence MV2012l8-0010 (Licence) for the deconstruction of the
Roaster Complex at Giant Mine.

Parsons Canada ltd. has been contracted to perform the

deconstruction work and is currently undertaking the necessary preparations to start deconstruction
work in early June. The licence requires that the attached documents be submitted at specified times
before the intended time of commencement of the relevant activities. The Board is aware of the
urgency and time-sensitivity of this project. We look forward to working through approval process and
to ensuring that this emergency work can proceed as required.
As this submittal package addresses a number of conditions in the licence, a conformity table has been
provided as a means to track how individual requirements of the licence are fulfilled. The conformity
table is appended to this letter as Attachment A.
In addition to the information provided in the conformity table, more detailed discussion on specific
licence conditions is warranted.
Part 0, Item 1: The licensee shall not remove or pump any ponded water encountered in the South
and Central tailings ponds to areas other than within the South and Central tailings ponds unless
otherwise approved by the Board.

The condition appears to reinforce the commitment made by the Project Team to pump water
that collects in the excavations made in the South and Central tailings ponds during tailings
retrieval for paste manufacture to only other parts of those source tailings ponds. For reference
purposes, the relevant sections in the application package include Section 2.3.2 - Underground
Stabilization Detailed Project Description and Section 2.1, item 6 - Underground Stabilization
Waste Management Plan.
The Project Team will uphold its commitment to managing water in the excavations within the
South and Central tailings ponds during the underground stabilization work.

Canada

However, the

condition goes beyond the commitment made in the application as it is not limited to the
excavations or to the underground stabilization work. The broader scope of this condition is
problematic for site wide water management, which as explained in Section 3.2 of the
Underground Stabilization Waste Management Plan in the application package, there is
insufficient volume in the South and Central Tailings Ponds to store water for multiple years.
Water within the South and Central Tailings Ponds must be pumped to the existing effluent
treatment plant via the North Tailings Pond during the summer months each year.
Due to the inclusion of the phrase "unless otherwise approved by the Board" in the condition,
an amendment to the Licence seems unnecessary. To ensure that water can continue to be
pumped from the South and Central Tailings Ponds to the effluent treatment plant via the North
Tailings Pond, general surface water management for the mine site is reiterated in the waste
management plans for roaster complex deconstruction (included in this package) and
underground stabilization (forthcoming). Both waste management plans require approval by
the Board.
Schedule 2, Item l(f): A plan for the management and monitoring of dust, including but not limited

to thresholds, action levels and management responses.
To address the above referenced condition, a Dust Management Plan (DMP) is included in this
submittal package. Key to the development of the DMP were the Project Team's March 8
responses to comments on the application package, particularly responses provided to
Alternatives North's recommendations 38 and 39. Updates for those recommendations are
provided below:
Review Recommendation
Alternatives North Recommendation 38:
MNDC should provide a rationale for the
selection of PMlO as a surrogate for arsenic,
explaining why PM2.5 and TSP are not
suitable. Data from the previous on-site air
quality monitoring program that explains the
relationship between PMlO, PM2.5, TSP and
arsenic should be provided. MNDC should
provide information on whether it is possible
to do arsenic speciation to determine the
bioavailability and toxicity of the two valences
for arsenic compounds and whether this can
be considered in the design of the dust
management plan and monitoring program,
interpretation of the results and
implementation of mitigative measures and
management responses.

Response Update
The Risk-Based Action Level (RBAL) (attached to the DMP)
provides rationale for the use of PMlO as a key surrogate
indicator of unacceptable levels of arsenic in dust. It was derived
using source material concentrations and the lifetime cancer risk
criteria consistent with the risk goal used by Health Canada. The
RBAL method allows the development of a conservative fenceline
target level for PMlO, representing Arsenic levels, that is
protective of the long-term health of the community receptors.
The fenceline target level will be able to be employed
immediately.
Years of previous monitoring did not establish a definable
coefficient of correlation between PMlO and TSP (associated
arsenic) but the fenceline monitoring program will afford
additional opportunity to develop a relationship between PMlO
and TSP (associated arsenic), and considered in any requirements
to refine the monitoring program. Until such a correlation is
determined however, the current RBAL approach allows the
Roaster Deconstruction activities to be performed with fenceline
target levels of PMlO, in real-time, representing arsenic levels, to

ensure unacceptable dust levels are not allowed to persist.
The potential value of an arsenic speciation sampling program
was examined by Dr. Brian Magee, Principal Toxicologist Human
Health Risk Assessment, Arcadis. The Giant Mine Speciation
Memo (attached to the DMP) outlines previous studies and
standard practices on this topic and concludes that there is a
limited basis and value to performing such sampling. Overall,
sampling for total arsenic, as planned in this project, is a
conservative approach to ensure all sources of arsenic are
considered equally hazardous.

Alternatives North Recommendation 39:
AANDC needs to develop a proper dust
management plan and monitoring program
with action levels related to exposure to
arsenic and not simply PM10. A clear
rationale for the thresholds, action levels and
specific actions needs to be provided before
any work takes place at the site.

Dr. Magee does not anticipate the generation of arsine gas during
decontamination and deconstruction. Procedures and controls
are designed to reduce the likelihood for its occurrence, however,
if significant detection occurs during the health and safety
monitoring program, the team will re-evaluate the dispersion
potential to determine the requirement for inclusion in the
fenceline and/or community programs.
As indicated above, the Risk-Based Action level (RBAL) attached
to the DMP establishes a health-based, and arsenic driven, target
level for PM10 to be monitored real-time at the fenceline. The
target level is derived using a lifetime cancer risk consistent with
the risk goal used by Health Canada.
Also attached to the DMP is an extraction from the Giant Mine
Community Air Quality Monitoring and Fenceline Criteria
document as a preview to the pending Site Wide Air Quality
Management Plan. The Plan outlines both a real-time fenceline
program to prevent off-site impacts and also outlines a
community based program of fixed stations to monitor the air
quality in the nearby communities. The attached portion outlines
the dust management target levels and corresponding
management responses up to and including stop work orders to
the contractor.
Air monitoring outlined in these documents will be carried out by
a contractor/consultant independent from the Roaster
Deconstruction contractor.
Dr. Brian Magee, Principal Toxicologist Human Health Risk
Assessment, Arcadis has performed an examination of various
jurisdictions' criteria in the letter Giant Mine Air Quality Standards
Evaluation (attached to the DMP). The letter determines there is a
wide variety of criteria for consideration, but ultimately
recommends a health-based derived value to carcinogic effects,
(which was done in the RBAL development) for long term
community exposure, and the use of established criteria for daily
community monitoring. Additionally, regular analysis of the
community-based air monitoring results is planned to ensure
agreement with Health Canada derived approach.

If you have any questions or require additional information or clarification, please contact the
undersigned by telephone at 867-669-2425 or by email at Adrian.Paradis@aandc-aadnc.gc.ca.
Sincerely yours,

Adrian Paradis
Manager of Regulatory
Giant Mine Remediation Project
Attachments:

Water Licence MV2012L8-0010 Conformity Table- Roaster Complex Deconstruction

ATTACHMENT A
WATER LICENCE MV2012L8-0010 CONFORMITY TABLE- ROASTER COMPLEX DECONSTRUCTION

The references to specific sections in the submittal documents are provided for guidance purposes only. The plans in their entirety have been developed to address Licence requirements.
WATER LICENCE REFERENCE

Part D, Item 2

Part D, Item 8

Part H, Item 1

Part H, Item 2

The licensee shall, 45 days prior to starting deconstruction of the Roaster Complex,
submit to the Board for approval a Roaster Complex Detailed Deconstruction Plan.
This plan shall contain the items as listed under Schedule 2, item 1.
The licensee shall, 30 days prior to the use of any wetting agents during
decontamination for Roaster Complex deconstruction, submit to the Board for
approval the Material Safety Data Sheet(s) for the wetting agents.
Item 1(a)

Schedule 2, Item 1: The
Roaster Complex Detailed
Deconstruction Plan
referred to in Part H, item
1 shall include, but not be
limited to, the following:

APPUCABLE SUBMmAL REFERENW

CONDmON WORDING

The licensee shall, 45 days prior to starting deconstruction of the Roaster Complex,
submit to the Board for approval a Giant Mine Roaster Complex Deconstruction Waste
Management Plan.
The licensee shall provide written correspondence to the Board and the Inspector ten
days prior to initial deposit of Waste demonstrating that the facility has agreed to
accept the Waste and has the ability to receive the volumes of Waste requested.

An assessment of the potential risks to the environment from the
chosen deconstruction methods and mitigating measures to address
these risks;
A summary of the equipment and methodology to be used for
deconstruction of the Roaster Complex;

Item 1(b)

Submittal Document 2 - Giant Mine Roaster Complex Deconstruction Waste Management Plan.

Submittal Document 2- Appendix E to the Giant Mine Roaster Complex Deconstruction Waste
Management Plan. letters confirming that Tervita will accept the non-arsenic containing
hazardous waste that will be shipped off-site and that Kavanaugh Bros. has been contracted to
remove sewage from site are provided. Written confirmation from the facility that will receive
the sewage is pending and will be provided to the Board and Inspector at a later date.
For operational purposes, the items listed in Schedule 2, Item 1 have been addressed as
described in the line items below rather than through the submission of a single plan. This
approach allows related information such as waste management procedures to incorporated into
the same plan.
Submittal Document 2 -Appendix B to the Giant Mine Roaster Complex Deconstruction Waste
Management Plan.
Submittal Document 1 - Potential Environmental Impacts of Roaster Complex Deconstruction and
Mitigative Measures
Submittal Document 2
- Appendices A and D to the Giant Mine Roaster Complex Deconstruction Waste Management
Plan provide detailed procedures for decontamination and deconstruction of the roaster
complex
Appendix D (Sections 1.1.2 and 1.2) to the Giant Mine Roaster Complex Deconstruction
Waste Management Plan include a list of equipment.
Submittal Document 2 -Appendix D (Section 2.4) to the Giant Mine Roaster Complex
Deconstruction Waste Management Plan.

-

Item 1(c)

Item 1(d)

The proposed sequence of deconstruction work within each structure of
the Roaster Complex to be taken down, including where
decontamination work is required as part of the structure
deconstruction;
The size reduction, stacking, packaging, and storage procedures for nonhazardous waste and arsenic containing hazardous waste, and
packaging type as applicable;

Submittal Document 2 -Giant Mine Roaster Complex Deconstruction Waste Management Plan,
Section 2.4 and Appendix C.

WATER LICENCE REFERENCE

APPUCABLE SUBMmAL REFERENCES

CONDmON WORDING

Item l(e)

Item l(f)
Item l(g)

Spill contingency plans specific to Roaster Complex deconstruction if the
plans deviate from or add to the November 2012 General Contingency
and Emergency Spill Response Plan prepared by Nuna/Deton Cho Joint
Venture as submitted in the Accepted Application;
A plan for the management and monitoring of dust, including but not
limited to thresholds, action levels, and management responses; and
Design of the recycled water collection and transport system, and
related spill prevention measures.

Not applicable to this package.

Submittal Document 3- Dust Management Plan
Submittal Document 2- Giant Mine Roaster Complex Deconstruction Waste Management Plan,
Section 3.0.

SUBMITTAL DOCUMENT 1
DECONSTRUCTION RISKS AND MITIGATIONS TABLE

Potential Environmental Impacts of Roaster Complex Deconstruction and Mitigative Measures
As required by Schedule 2, Item 1(a) in Water Licence MV2012L8-0010, the following table identifies the potential environmental risks that may result from the deconstruction of the roaster
complex and the measures that have been developed to mitigate those risks. Mitigative measures encompass preventive and response actions and all are described briefly here as they are
expanded on in detail in topic specific plans that also require approval by the Mackenzie Valley Land and Water Board (the Board), including the waste management plan (includes water
management, decontamination and deconstruction procedures), spill contingency plan and dust management plan. Relevant sections in the topic specific plans are provided for reference
purposes. When implementing mitigative measures the Giant Mine Remediation Project Team will adhere to the more detailed procedures provided in the plans as and when they are
approved by the Board.
In addition to the plan approvals being sought from the Board, the Project Team has also applied for a City of Yellowknife demolition permit and a Wildlife Research Permit from the
Government of the Northwest Territories. All conditions imposed in these regulatory instruments will be adhered to as well. The WSCC mines inspector has also been informed of the work as
the NWT Mine Health and Safety Act applies to work carried out at Giant Mine.
The Giant Mine Project Team is confident that the deconstruction work will be carried out safely and to the highest standards which will mitigate the identified risks. Parsons Canada Ltd. is a
contractor with significant experience in deconstructing contaminated structures and will be using operators with specialized skill to oversee and perform the work. In addition, an independent
quality assurance / quality control monitor has been contracted to ensure the work is being performed to regulatory standards.
Although the WL requires the risks to be identified, there are also benefits to deconstructing the roaster complex. The benefits are as follows:
• Elimination of a source of contaminants to the environment and wildlife.
• Elimination of human health and safety risks associated with falling cladding and other structural components of the structure.
• Improvement of visual quality of mine site.
Potential Impact

Land and vegetation
disturbance

Cause of Impact
Project footprint requirements

Soil displacement and erosion due to
water run-off or through mechanical
means during deconstruction

Proposed Mitigations
•

•

No new land disturbance is expected as all activities will occur on areas previously disturbed by over 50 years of mining activity.
- Existing roads will be used to access the roaster complex and the waste management infrastructure identified in Section
2.1 of the Roaster Complex Deconstruction Waste Management Plan.
- Waste will be stored at facilities constructed on existing tailings ponds.

No soil erosion as a result of run-off is expected to occur as all materials washing during decontamination will occur in contained
work areas within the footprint of the structures. The floors of the roaster complex structures are concrete, contain sumps,
trenches and other water capturing infrastructure.

Potential Impact

Cause of Impact

Proposed Mitigations
•

Following completion of deconstruction, the surficial soils within the deconstruction footprint will most likely be mixed with small
debris, which will be scraped up and stored on-site at the Temporary Waste Storage Facility. This loss of soil is not considered an
impact as the soils are currently contaminated with arsenic trioxide and will need to be addressed during the greater Giant Mine
Remediation Project.

Vegetation disturbance

•

Grasses and willows currently growing adjacent to the roaster complex are likely to be destroyed within a small footprint. This
loss of vegetation is not considered an impact as the soils are currently contaminated with arsenic trioxide and will be scraped
during the greater remediation project.

Hydrocarbon spills during refuelling or
fuel tank failures

•

In the event of hydrocarbon spills, impacts are expected to be temporary and localized because a number of mitigations are
proposed as follows:
- Number of individual fuel tanks on site and thus potential for fuel tank failures are limited by requiring contractors to use the
existing fuel tank farm on site.
- Existing on-site fuel tanks are double walled.
- Use of drip pans during refuelling.
- Regular inspections of fuel tanks to ensure their proper functioning and to identify any spills that may have occurred.
- Development of a project specific spill contingency plan which requires approval by the Board. This plan outlines the training
requirements, spill response equipment and spill response procedures that will be used in the event of a spill to ensure timely
and effective responses that limit spill magnitudes.
- Maintaining spill kits at each work site and fuelling location will ensure small spills can be cleaned up immediately and that
impacts are localized and temporary.

Spills of hazardous wastes (excluding
arsenic containing waste) during
packaging, storage or shipping

•

A detailed Waste Management Plan has been developed that contains detailed procedures for the packaging, handling, and
storage of hazardous wastes. This plan has been submitted to the Board for approval.
As described in the Decontamination Plan provided in Appendix A to and in Section 3.1 of the Waste Management Plan, the work
area will be contained using a combination of the walls and floors of the existing structures and plastic wrap designed for sealing
areas. Within these contained areas, wastes will be decontaminated and packaged which will limit the potential for the spread of
contaminants to surrounding soils.
The first layer of packaging will be washed and a second layer of packaging will be applied within an area isolated from both the
contained work area and the surrounding environment as described in Section 2.1, Item 9 in the Waste Management Plan
(description of the Waste and Equipment Transfer Facility).
Hazardous waste materials will be packaged in compliance with the Transportation of Dangerous Goods Regulation as shown in
Appendix C to the Waste Management Plan.
Temporary staging areas (Figure 6 in the Waste Management Plan) for decontaminated and packaged hazardous waste are

Impacts to surface soil and
water quality

•

•

•
•

Potential Impact

Cause of Impact

Proposed Mitigations
located close to the roaster complex to minimize transport distance.
• All vehicles and equipment, including those transporting waste, must adhere to on-site traffic speed limits (30 km/hr) and stay on
designated roads to reduce potential for collision and spills, and to reduce generation of fugitive dust.
• Entry/exit points from lay down areas will be controlled so that only designated and appropriately trained personnel handle the
packaged waste to minimize the potential for spills.
• Daily inspections of lay down areas around the immediate work area (see Figure 6 in the Waste Management Plan) will occur so
that damaged packaging can be replaced and any spills can be cleaned up in a timely manner.
• As outlined in Section 3.6.1 in the Spill Contingency Plan, the following actions will be undertaken to prevent spills while
hazardous waste is temporarily stored prior to shipping:
- Materials will be stored in a planned and orderly manner to avoid endangering the safety of personnel or release to the
environment;
- Combustible materials will be stored separately and not within 3 m of a building or structure;
- Driveways between and around combustible storage piles will give clearance of at least 5 m wide and are maintained free
of accumulations of material or rubbish;
- Stacks, tiers, and piles will be securely stored to facilitate safe handling and loading; and,
- Bagged materials will be stored by stepping back the layers and cross-keying the bags at least every 10 bags high, except
when restrained by walls or partitions of adequate strength.
• The selected contractor is required to provide an updated inventory of the Temporary Waste Storage Area on a weekly basis.
• With the exception of arsenic trioxide and asbestos waste, all other hazardous waste will be transported off-site for disposal at a
licensed facility as work progresses with complete removal by the close of the contract.
• Confirmation that the receiving facilities will accept wastes at licensed facilities will be provided to the Board as required by the
Licence.
• Only licensed haulers will be used to transport waste off-site with transport carried out in accordance with the Transportation of
Dangerous Goods Act and Regulations.

Potential Impact

Cause of Impact
Spills of waste water during
decontamination of materials or
transport to the Northwest Tailings Pond

Proposed Mitigations
•
•

•
•

•
•

•

•

Impacts to air, soil and
water quality - Arsenic
related

Releases of arsenic trioxide dust during
deconstruction could potentially occur as
a result of the following:
• Failure of a containment system
during decontamination or
storage
• Breaking, cutting and moving of
building materials
• Collapse of unstable or
deteriorating building materials
• Fire
• Windblown dust from stockpiled

•

•
•
•

•

Section 3.0 in the Waste Management Plan details the infrastructure and processes that will be used to capture, contain and treat
waste water generated during decontamination. This plan requires approval by the Board.
As set out in section 3.1 of the Waste Management Plan, the floors in the roaster complex contain sumps and trenches. Work
areas will be established such that they are sealed and that waste water can be captured by the capture infrastructure in the
floors to prevent the spread of water to surrounding lands and/or surface water receivers.
Waste water is going to be filtered for asbestos and treated for hydrocarbons at the work site prior to transport to the Northwest
Tailings Pond (Section 3.1.3 in the Waste Management Plan).
The water tank truck that will be used to transport waste water to the Northwest Tailings Pond will adhere to on-site traffic speed
limits (30 km/hour) which have been implemented to reduce the potential for traffic accidents (Section 3.1.4 in the Waste
Management Plan).
Flag persons will also be used when necessary during crossings of Highway 4 to control traffic and reduce potential for collision.
Natural surface runoff from the roaster complex area reports to the shallow valley north of the roaster complex and is captured by
a sump at the bottom of the valley and pumped to the South Tailings Pond. In the unlikely event that wash water is spilled
outside of the roaster footprint, the water will flow from the contained area via this natural drainage path and be captured.
Development of a project specific spill contingency plan which requires approval by the Board. This plan outlines the training
requirements, spill response equipment and spill response procedures that will be used in the event of a spill to ensure timely and
effective responses that limit spill magnitudes and associated impacts.
Wetting agents used to improve water absorbency and dust control will only be used in small volumes and are not expected to
have any impact on surface water quality (Appendix B to the Waste Management Plan)
Deconstruction will be carried out in a step-wise, piece-by-piece process rather than by other demolition methods that collapse
structures in their entirety (e.g., wrecking ball analogy or explosives) and only after decontamination of structures is completed to
minimize dust generation.
Emergency and spill response plans have been developed.
A Dust Management Plan which details the measures that will be used to control dust has been prepared and submitted to the
Board for approval.
Active work areas will be sealed by the establishment of negative air pressure (-0.02 inches of water air pressure differential) so
that air and dust is drawn towards the work area rather than pushed to the surrounding atmosphere (Section 4.3.1 in the Dust
Management Plan ).
Treated minewater from the Polishing Pond will be used to wet materials to suppress dust (Section 4.3.2 in the Dust Management
Plan). To prevent the spread of contaminated materials beyond the controlled work area, dedicated machinery will be used for
the deconstruction work and will be washed prior to leaving the controlled work area (Sections 2.3.4.2 and 2.3.7 in the Roaster

Potential Impact

Cause of Impact
material
Arsenic dust releases to the atmosphere
could potentially impact air quality and
lead to deposition on land and water
surfaces.

Run-off from the Temporary Waste
Storage Area which is the storage
location for arsenic-containing waste and
non-hazardous waste materials until such
time that final disposal is approved
through the Type A licensing process for
the greater Giant Mine Remediation
Project.

Proposed Mitigations
Complex Deconstruction Waste Management Plan).
• The use of tarps over debris piles as work progresses (Section 4.3.2 in the Dust Management Plan).
• Application of an encapsulant to all exposed surfaces on debris following decontamination to capture and lock down any residual
fine dusts. MSDS sheets for encapsulants are provided in Appendix B to the Waste Management Plan and are subject to Board
approval.
• Curtailing of work in high wind conditions (Section 4.3.2 in the Dust Management Plan).
• All vehicles and equipment, including those transporting waste, must adhere to on-site traffic speed limits (30 km/hr) and stay on
designated roads to reduce potential for collision and spills, and to reduce generation of fugitive dust.
• Workers will be required to change into dedicated clothes before entering the controlled work area and will be required to
shower and change into “street” clothes before leaving the controlled work area to prevent the spread of contaminates. This will
be accomplished by the set up of a Worker Decontamination unit that has a “clean” side and “dirty” side (Section 4.3.1 in the Dust
Management Plan).
• Decontaminated and packaged arsenic-containing material will be placed in pre-engineered and pre-fabricated temporary
storage buildings erected on the Temporary Waste Storage Area to provide secondary protection against damage from wind, rain,
ultraviolet sunlight and snow.
• Dust monitoring will be carried out as described in the Dust Management Plan. Thresholds, action levels and actions to be taken
in the event that action levels are exceeded have been developed and are subject to Board approval.
• Routine checks and inspections of the seal will be completed to ensure that the work area remains under negative pressure as per
the Decontamination Plan provided in Appendix A to the Waste Management Plan.
•

To minimize the potential impacts related to run-off from the Temporary Waste Storage Area (TWSA), the volume of water
coming into contact with the waste will be minimized, and run-off drainage patterns will be controlled as follows:
- Run-on/drainage from the surrounding lands onto the TWSA will be minimized by the construction of drainage rerouting measures, primarily on the east side (non-tailings side) of the facility.
- The TWSA is located on an existing tailings pond (Central Tailings Pond) as shown on Figure 6 in the Waste
Management Plan. The TWSA will be graded and covered with 0.6 m of compacted granular fill so that any run-off
from the TWSA is directed towards the centre of the Central Tailings Pond rather than the surrounding lands.
- Arsenic and asbestos containing waste will be packaged first in 6-mil polyethylene bags, then will be placed in cubic
metre bags. Depending on size, shape and accessibility of the waste the bag type will be determined, with smaller
waste types going into the 1 cubic metre bags, and larger waste types going into the 6 cubic metre bags. All waste
containers will be sealed and labeled according to TDG regulations. The ppackaged arsenic-containing material will
be placed in pre-engineered and pre-fabricated temporary storage buildings erected on the Temporary Waste

Potential Impact

Cause of Impact

Proposed Mitigations
Storage Area to provide secondary protection against damage from wind, rain, ultraviolet sunlight and snow.
• During the deconstruction work, weekly inspections of the Temporary Waste Storage Area will be completed so that any spills can
be identified and addressed in a timely manner to minimize the contact between run-off and contaminated material. During
seasonal hiatuses in the deconstruction work and when the deconstruction work is completed, the Temporary Waste Storage Area
will be inspected monthly.

Fugitive dust generated by road use

•
•
•
•
•
•

Impacts to surface soil and
water quality

Impacts to surface water
quantity

Impacts to water quantity
in Baker Creek

Air quality impacts

Noise emissions

Wildlife disturbances

A detailed Dust Management Plan has been prepared and submitted to the Board for approval which outlines the mitigative
measure that will be used to prevent impacts related to fugitive dust.
Road watering and application of calcium chloride as necessary.
Controlling vehicle and equipment speeds to 30 km/hour
Restricting traffic to designated roads
Curtailing of work in high wind conditions
Proper road maintenance

Freshwater withdrawal

•

No impacts to surface water quantity or flows are expected as fresh water will be only be sourced off-site from the City of
Yellowknife. Condition C2 in the water licence prohibits the withdrawal of freshwater from any on-site water body.

Treated minewater is discharged to
Baker Creek via the Settling and Polishing
Ponds if discharge criteria set out in
former Water Licence N1L2-0043 are
met. Additions or reductions in the
volume of treated minewater within the
minewater management system may
affect discharge volumes to Baker Creek.

•

No reductions in the volume of treated minewater discharged to Baker Creek are expected as a result of roaster complex
deconstruction. Other than water lost to evaporation, all water withdrawn from the Polishing Pond will be returned to the water
management system.
New inputs to the water management system as a result of the roaster deconstruction work include water used for domestic
sanitation purposes and any runoff water captured at the work areas (e.g., Temporary Waste Storage Area for deconstruction
debris). These water inputs are minor and will be blended with existing minewater streams before being directed to the Effluent
Treatment Plant (ETP). Therefore, ETP throughput won’t be affected and discharge to Baker Creek will remain within the normal
range (see plot of discharge volumes to Baker Creek under Tab 4 in the application package).

Emissions from combustion engines will
be released to the atmospheric
environment.

•

Equipment use will result in increased
noise in the area.

•
•

Heavy machinery will be equipped with standard industrial noise suppression devices
Increases in noise levels will be short term and will be outweighed by the positive effects of the deconstruction of the roaster
complex.

The presence of machinery and people
on site may disturb terrestrial species
that might otherwise be on site or their

•

The requirements of the Federal Migratory Birds Convention Act and the Species at Risk Act, the territorial Species at Risk Act
(NWT) and territorial Wildlife Act will be met as follows:
o Completion of periodic wildlife surveys for the project work area. Wildlife surveys include: Daytime walk-through surveys of

•

•

Contractors brought to site are responsible for using well-maintained equipment, which will help to minimize combustion engine
emissions.
Overall impacts to air quality will be outweighed by the positive effects resulting from deconstruction of the roaster.

Potential Impact

Disturbance to cultural and
heritage resources

Highway 4 traffic
disturbances

Cause of Impact
on-site living spaces.

Proposed Mitigations
the Roaster Complex to document presence of birds or wildlife, or signs of bird or wildlife use (e.g., nests and dens). Dawn or
dusk follow-up survey may be required to determine if nocturnal species are present (dependent on date of survey and
observations of daytime survey).
o Compliance with any permits obtained to satisfy the Federal Migratory Bird Conservation Act and the Species at Risk Act, the
territorial Species at Risk Act (NWT) and territorial Wildlife Act. In early April, an application for a wildlife research permit
from the GNWT-ENR was submitted and a response is pending.
• Workers are prohibited from harassing or feeding wildlife.
• Domestic refuse and other potential wildlife attractants will be managed in accordance with the Roaster Complex Deconstruction
Waste Management Plan to minimize potential human-wildlife interactions by ensuring that garbage is disposed of in inaccessible
locations (e.g., office building).

A search of the Prince of Wales Northern
Heritage Centre’s Archaeological Sites
Database in April 2012 revealed the
presence of four prehistoric sites within
the Giant Mine lease area. In addition, a
number of on-site buildings have been
identified as having potential heritage
value.
There may be a need to implement
traffic control measures to allow heavy
machinery crossings or to address
emergency events

•
•

•
•

•
•
•

The identified cultural sites are not within the work areas required for roaster deconstruction.
The contractor has been informed that encountering cultural sites is possible and has been instructed to not disturb any artefacts
or sites that may be of cultural value. The Yellowknives Dene First Nation and the Prince of Wales Northern Heritage Centre will
be contacted immediately for direction if a cultural resource is suspected.
None of the buildings identified as having potential heritage value will be disturbed by roaster complex deconstruction.
During the engagement period, the Giant Mine Remediation Project Team was not informed of any concerns related to cultural
sites that could be disturbed by roaster deconstruction.
Emergency and spill contingency plans have been developed.
Flag persons will be used when necessary during crossings of Highway 4 to control traffic and reduce potential for collision.
GNWT – Department of Transportation is aware of the deconstruction work and they will implement traffic control or road closure
measures as required.

SUBMITTAL DOCUMENT 3
DUST MANAGEMENT PLAN

DRAFT ROASTER COMPLEX DECONSTRUCTION
DUST MANAGEMENT PLAN
FOR GIANT MINE
ROASTER COMPLEX DECONSTRUCTION
YELLOWKNIFE, NT
Preparation Date: April 16, 2013
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1.0

SUMMARY

Aboriginal Affairs and Northern Development Canada (AANDC) has received a Type B Water License
(MV2012L8-0010) on behalf of the Giant Mine Team consisting of AANDC and the Government of the
Northwest Territories (GNWT), and supported by the federal department of Public Works and
Government Services Canada (PWGSC). While AANDC will ultimately be responsible for compliance with
the Water License issued, the roaster complex deconstruction will be conducted by a Parsons Canada
Ltd (Parsons) under contract by PWGSC.
Recent inspections of the roaster complex have revealed deteriorating structural elements and building
envelopes. Due to the deteriorating condition of the buildings, there is the potential for significant
impacts to the environment and injury to humans through falling cladding, partial building collapse, and
arsenic and asbestos exposure to humans and wildlife. To address the human health and safety and
environmental risks associated with the roaster complex, the work includes abatement of all hazardous
materials within the roaster complex; management of non-hazardous materials; and the safe
deconstruction of the building structures.
Fugitive dust control during deconstruction activities plays a key role in minimizing impacts on the
environment and human health and safety, which is AANDC’s overriding policy for work undertaken at
the Giant Mine site. This Roaster Complex Deconstruction Dust Management Plan (DMP), which will
become effective upon approval by the Mackenzie Valley Land and Water Board, details the guiding
principles and procedures for fugitive dust management that will be adhered to during the
decontamination and deconstruction of the Giant Mine roaster complex.
This DMP describes specifically how the environmental and health and safety risks associated with dust
generated during the deconstruction activities will be appropriately managed and describes the proper
emergency response and reporting procedures in the event of an incident. The proposed dust
management procedures contained within this plan meet the standards set in applicable federal and
territorial legislation and guidelines. It is the responsibility of the Roaster Complex Deconstruction
Contractor (Contractor) and its subcontractors to comply with the practices and procedures set out in
this DMP. The following is a list of applicable legislation and guidelines:
•

Asbestos Abatement: Workers’ Safety & Compensation Commission, Northwest Territories &
Nunavut Codes of Practice (2011)

•

Asbestos Safety Act: Northwest Territories Safety Act (1997)

•

Asbestos Safety Regulations (NWT Regulation 016-92)

•

Best Practices for the Reduction of Air Emissions from Construction and Demolition Activities,
Cheminfo Services Inc. prepared for Environment Canada, Transboundary Issues Branch
(March 2005)
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•

General Guidelines for Asbestos Removal and Disposal, Northwest Territories Public Works and
Services Department (February 2010)

•

Guideline for Ambient Air Quality Standards in the Northwest Territories (NWT EPA – January
2011)

•

Guideline for Dust Suppression, Environmental Protection Service, Department of Resources,
Wildlife and Economic Development, Government of the Northwest Territories (February 1998)

•

Guideline for the Management of Waste Asbestos, Environment Division, Department of
Environment and Natural Resources, Northwest Territories (April 2004)

•

Occupational Health & Safety Regulations (Draft, January 2012)

•

WSCC Codes of Practice for Asbestos Abatement (May 2012)
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2.0

GLOSSARY AND ACRONYMS

Acronyms
AANDC
BMP
CCME
cm
CWS
DIAND
DMP
EC
F/cc
Hazmat
HDPE
GNWT
L
LEL
m
m2
m3
mg/kg
mg/m3
mm
µg/m3
NIOSH
NT
OSHA
Parsons
PCB
ppm
PWGSC
RWED
TDGA
TSP
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Aboriginal Affairs and Northern Development Canada
Best Management Practices
Canadian Council of Ministers of the Environment
Centimetres
Canada Wide Standards
Department of Indian Affairs and Northern Development
Dust Management Plan
Environment Canada
Fibres per cubic centimetre of ambient air
Hazardous Materials
High Density Poly-Ethylene
Government of the Northwest Territories
Litres
Lower Explosive Limit
Metres
Squared Metres (area measurement)
Cubic Metres (volume measurement)
Milligrams per kilogram (equivalent to parts per million)
Milligrams per cubic metre
Millimetres
Micrograms per cubic metre
National Institute for Occupational Safety and Health
Northwest Territories
Occupational Safety and Health Administration
Parsons Canada Ltd. (Contractor)
Poly-Chlorinated Biphenyls
Parts per Million
Public Works and Government Services Canada
Resources, Wildlife and Economic Development (Department of GNWT)
Transportation of Dangerous Goods Act
Total Suspended Particulates
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Definitions
Air Filtration Device – See "Pressure Differential Unit"
Airlock – A system for permitting ingress and egress with minimum air movement between a
contaminated area and an uncontaminated area, typically consisting of two curtained doorways
separated by a distance of at least one (1) m feet such that one passes through one doorway into
the airlock, allowing the doorway sheeting to overlap and close off the opening before proceeding
through the second doorway, thereby preventing flow-through contamination.
Air monitoring – The process of measuring the fiber content of a known volume of air collected
during a specific period of time. The procedure normally utilized for asbestos follows the NIOSH
Standard Analytical Method for Asbestos in Air P&CAM 239 or Method 7400. For clearance air
monitoring, electron microscopy methods may be utilized for lower delectability and specific fibre
identification.
Air Sampling Professional – The professional contracted or employed by the owner to supervise
and/or conduct air monitoring and analysis schemes. Supervision of air sampling and evaluation of
results should be performed by an individual certified in the Comprehensive Practice of Industrial
Hygiene (C.I.H.) or having specialized experience in air sampling for asbestos and arsenic. Other
acceptable Air Sampling Professionals include Environmental Engineers, Chemists and
Environmental Scientists or others with equivalent experience in asbestos and arsenic air
monitoring. This individual shall not be affiliated in any way other than through this contract with
the contractor performing the abatement work.
Ambient Air – The air outside the buildings and structures or the air as it normally exists in a space
prior to abatement.
Containment – Isolation of the work area from the rest of the building to prevent escape of asbestos
fibers.
DOP – Dioctylphthalate particles, a testing agent for efficiency of particulate filters.
Dust or Debris – Any visible dust or debris remaining in an abatement area will be considered
asbestos containing residue.
Dust Emissions - Releases to air of fine particulate matter (usually PM10 or PM2.5)
Dust Generating Operation - Any activity capable of generating fugitive dust, including but not
limited to, land clearing, earthmoving, excavating, construction, demolition, material handling,
storage and/or transporting operations, vehicle use and movement, the operation of any outdoor
equipment or unpaved ground surfaces.
Dust Suppressant – Water, hygroscopic materials, or non-toxic chemical stabilizers used as soil
treatment to reduce fugitive dust emissions.
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Encapsulant – A liquid material which can be applied to asbestos-containing material which controls
the possible release of asbestos fibers from the material either by creating a membrane over the
surface (bridging encapsulant) or by penetrating into the material and binding its components
together (penetrating encapsulant).
Friable Asbestos – Asbestos-containing material that can be crumbled to dust when dry, under hand
pressure.
Fugitive Dust – Any particulate matter becoming airborne, other than being emitted from an
exhaust stack, directly or indirectly as a result of human activity.
Glove Bag Technique – A method with limited application for removing small amounts of friable
asbestos-containing materials from ducts, short piping runs, valves, joints, elbows, and other
non-planar surfaces. The glove bag assembly is a manufactured or fabricated device consisting of a
glove bag (typically constructed of 6 mil transparent polyethylene or polyvinylchloride plastic), two
inward projecting long sleeves, an internal tool pouch, and an attached, labeled receptacle for
asbestos waste. The glove bag is constructed and installed in such a manner that it surrounds the
object or material to be removed and contains all asbestos fibers released during the process. All
workers who are permitted to use the glove bag technique must be highly trained, experienced and
skilled in this method.
HVAC – Heating, ventilation and air conditioning system.
HEPA filter – A high efficiency particulate air filter capable of removing particles 0.3 microns in
diameter from an air stream with 99.97% efficiency.
HEPA Vacuum – A vacuum system equipped with HEPA filtration.
Holding Area – A chamber or airlock between the shower and clean or dirty rooms.
Hoarding - A temporary fence or structure around a building under construction or repair as a
means of security or perimeter walls/roof that surround a high risk containment. If the existing
structure is not available one will be constructed typically out of scaffolding and covered with plastic
and or shrink wrap film to enclose.
Lock-down – To mist the air and to wet surfaces with an agent designed to bind asbestos fibers
together.
Magnehelic Gauge – Instrument for measuring the static air-pressure differential across a barrier.
Manometer – See "Magnehelic gauge.”
Negative Air Pressure – Negative air pressure is created by sealing a room or building (referred to as
the enclosure or containment) and using a fan equipped with a HEPA filter to extract the air from
within the enclosure. A lower air pressure (“negative air”) is created within the enclosure. Air is
drawn into the enclosure from engineered enclosure openings (airlocks) and other small cracks that
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may exist in the enclosure. The pressure differential between the interior of the enclosure and the
exterior side of the enclosure, is the negative air pressure differential that is monitored and
measured on site.
Outside Air – The air outside buildings and structures.
Particulate Matter (PM) – All airborne solid and liquid particles of microscopic size, with the
exception of pure water.
PM10 - particulate matter that is less than 10 microns in diameter.
PM2.5 - particulate matter that is less than 2.5 microns in diameter.
Plasticize – See "Poly.”
Poly – Polyethylene sheeting. (It must be flame-retardant.) To cover floors and walls with
polyethylene sheeting as herein specified.
Pressure Differential Unit (PDU) – A portable exhaust system equipped with HEPA filtration and
capable of maintaining a constant low velocity air flow into contaminated areas from adjacent
uncontaminated areas. Air intake must have a filter on it, which can be changed within
containment.
Real-Time Air Monitoring – Air monitoring conducted at either a portable or permanent station that
provides air monitoring data such as particulate matter concentrations, on a continual basis.
Staging Area – Either the holding area or some area near the waste transfer airlock where
containerized asbestos waste has been placed prior to removal from the work area.
Strip – To take off friable asbestos materials from any part of a facility.
Structural Member – Any load-supporting member of a facility, such as beams and load-supporting
walls or any non-load-supporting member, such as ceilings and non-load supporting walls.
Surfactant – A chemical wetting agent added to water to improve penetration.
TEM – Transmission Electron Microscopy according to AHERA specifications for Level II analysis.
Visible Emissions – Any emissions containing particulate asbestos material that are visually
detectable without the aid of instruments. This does not include condensed uncombined water
vapor.
Waste Transfer Airlock – A decontamination system utilized for transferring containerized waste
from inside to outside of the work area.
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Wet Cleaning – The process of eliminating asbestos contamination from building surfaces and
objects by using cloths, mops, or other utensils which have been dampened with water and
afterwards thoroughly decontaminated or disposed of as asbestos contaminated waste.
Work Area – Designated rooms, spaces, or areas of the project in which asbestos abatement actions
are to be undertaken or which may become contaminated because of such abatement actions. A
contained work area is a work area that has been sealed, polyed, and equipped with a
decontamination enclosure system. A non-contained work area is an isolated or controlled-access
work area that has not been plasticized nor equipped with a decontamination enclosure system.

3.0

INTRODUCTION AND BACKGROUND

3.1

SITE HISTORY

The Giant Mine Site (the Site) is located approximately five kilometres (km) north of Yellowknife along
Highway 4 (Ingraham Trail) as depicted in Figure 1. The Site is considered to include everything within
the boundaries of the former lease (Figure 2) that was in place during the operational period of the mine
(i.e. Lease L-3668T, now designated as Reserve R662T). Two impacted areas immediately outside the
lease area are also considered to be part of the site. They are the Giant Mine “Townsite”, which was
removed from the surface lease in 1999, and an area of historic tailings deposition along the shore of
North Yellowknife Bay.
The Giant Mine is an abandoned mine that produced gold from 1948 until 2004, although from 1999 to
2004, gold ore was shipped off site for processing. The on-site processing of ore that occurred until
1999 created 237,000 tonnes of arsenic trioxide dust as a by-product. The arsenic trioxide dust, which is
soluble in water, is stored underground in fifteen purpose-built chambers and mined out stopes. In
addition to these features, other typical mining infrastructure exits on site including four tailings storage
areas, eight open pits, 35 openings to the underground, and over 100 buildings. Baker Creek flows
through the length of the lease area and into Great Slave Lake.
The Roaster complex is a group of highly contaminated industrial process buildings located at the Site
south of the B1 Pit across Highway 4 (Figure 1). The buildings considered part of the roaster complex,
which were used in varying degrees from 1949 to 1999, include the following (Figure 2):
•
•
•
•

Mill Pipe Shop/AC Roaster Building
Cottrell Precipitator
Roaster Stack and Roaster Stack Fan House
Calcine Plant
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•
•
•

Dorrco Roaster
Silo Load-Out and Weight Scale
Bag House
Exterior Flue Network
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3.2

OVERVIEW OF DUST MANAGEMENT PLAN

The objective of this DMP is to provide a document outlining the Best Management Practices (BMP) to
control potential fugitive dust emissions during decontamination and deconstruction activities of the
Roaster complex structures. This plan was prepared in accordance with the applicable federal and
territorial guidelines or regulations referenced in Section 9.0.
The plan will provide the following information:
-

Identify the potential sources of fugitive dust emissions during decontamination and
deconstruction activities of the Roaster complex.
Characterize the types of fugitive dust that may be encountered.
Describe the controls measures that should be implemented at each of the potential sources.
Determine the people responsible for management and implementation of the DMP.
Describe training requirements for site personnel.
Provide inspection guidelines and requirements.
Provide reporting and record keeping requirements to document compliance with the DMP.

The dust management practices have been divided into three sections based on the general type of
emission source. These general sources include dust generated from decontamination activities, dust
generated from deconstruction activities and dust associated with use of the existing and temporary
roads located within the project work area identified in Figure 2.

3.3

RESPONSIBILITIES

The following identifies the responsibilities of the various types of project personnel involved in the
Roaster complex decontamination and deconstruction project, as they pertain to this DMP.
Project Manager





Responsible for the overall performance, effectiveness and compliance of the DMP.
Provides primary point of contact for PWGSC.
Ensures effective, timely, and efficient communications among all team members as needed and.
provide all information to PWGSC.
Ensures that resources all available to maintain compliance with the plan.

Site Superintendent






Responsible for implementing overall fugitive dust management operations in the field and
reviewing effectiveness of the DMP.
Point of contact for PWGSC field personnel.
Management and oversight and scheduling of subcontractors and field operations for fugitive dust
management activities.
Tracks compliance with the DMP and manages compliance records.
Ensures that site personnel and subcontractors are properly trained on the best management
practices of the DMP.
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Industrial/Occupational Hygiene Consultant





Overall responsibility for site safety and reviewing effectiveness of the DMP.
Review and approve the project environmental health and safety plan and changes to the DMP.
Performs site safety and DMP compliance inspections.
Leads incident investigations.

Environmental/Hazardous Materials Consultant





Responsible for ensuring appropriate decontamination and dust samples are taken and recorded.
Responsible for ensuring air monitoring is being performed and recorded.
Responsible for tracking the quantity of waste materials including collected fugitive dust sent for
on-site storage.
Waste management reporting and record keeping.

Deconstruction Specialist





Review and approval of changes to the DMP.
Technical direction and consultant to the project team on technical issues.
Performs audits.
Reviews and approves project reports.

Site Personnel and Contractors



Following best management practices for dust control in the DMP.
Report if changes are required to the DMP.

4.0

DUST MANAGEMENT PRACTICES

4.1

IDENTIFICATION OF FUGITIVE DUST EMISSION SOURCES

Fugitive dust emissions are expected to be derived from three main sources during the decontamination
and deconstruction activities at the Roaster complex. These sources include:
o
o
o

Decontamination activities
Deconstruction activities
The use of existing and temporary roads within the project work area

Generally suspension of dust particles may be caused by movement of equipment, disturbance of
materials and wind erosion.
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DECONTAMINATION ACTIVITIES
Fugitive dust may be generated during the decontamination of the Roaster complex as contaminated
materials are removed from the building structures. Potential sources of dust emission during
decontamination activities include:
o
o
o
o
o

The disturbance of friable materials
The disturbance of existing contaminated dust during set up, abatement and tear down
activities
Grinding, cutting or breaking of non-friable materials
Waste material handling
Debris storage piles

DECONSTRUCTION ACTIVITIES
Fugitive dust may be generated during the deconstruction of the Roaster complex as building materials
as the buildings are demolished. Potential sources of dust emission during decontamination activities
include:
o
o
o
o

The breaking, grinding or cutting of building materials
Collapse of unstable or deteriorating building materials
The moving of building materials once they have been broken down
Building material debris stock piles with low moisture content

ROAD USE ACTIVITIES
The existing and temporary roads that will be used within the project work area are primarily unpaved.
Fugitive dust may be generated on these existing and temporary roads which also include but are not
limited to parking areas, storage areas and turnaround areas (road use activities). Potential sources of
dust emission during road use activities include:
o
o
o
o

4.2

Suspension of dust due to movement of heavy equipment
Suspension of dust by wind
Traffic movement
Loading and unloading of materials, debris and equipment

FUGITIVE DUST CHARACTERIZATION

Dust within the Roaster Complex buildings is known to be contaminated primarily with arsenic trioxide
and asbestos. Many investigations have been conducted to characterize ambient air quality and dust at
the Giant Mine site. The following are summaries of some of the investigations considered to be
applicable for the purposed of this DMP.
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The dust inside the Roaster complex buildings and the ambient air quality surrounding at the Giant Mine
site has been characterized during previous air quality and industrial hygiene investigations conducted
from 2004 to 2012, referenced in Section 9.0. The following is a summary of the results of occupational
(personal) air samples for total arsenic (as As) and airborne fibres (as Asbestos) collected as workers
conducted investigation activities within the Roaster Complex during an Occupation Hygiene
Assessment conducted in 2012 by Golder Associates:
o
o

Occupational exposure sampling results for total arsenic (as As) within the Baghouse,
Calcine, AC Roaster, Dorrco Roaster, Silo and Cottrel buildings ranged from
0.00031 mg/m3 to 0.023 mg/m3.
Occupational exposure sampling results for airborne fibres (as Asbestos) Baghouse,
Calcine, AC Roaster, Corrco Roaster, Silo and Cottrel buildings ranged from <0.01 f/cc to
0.15 f/cc.

A baseline study of ambient air quality at the Giant Mine site was completed over a period of four years
from 2004 to 2012 by Indian and Northern Affairs Canada (now AANDC). A report completed in 2013
summarised the results of the air sampling completed in 2012, which was conducted to establish a
baseline for the fugitive particulate emissions in the tailings areas and other on-site sources including
disturbed areas and travelled routes within the Giant Mine site. The report, referenced in Section 9,
should be consulted for further detail. In general concentrations of TSP, PM10, arsenic and iron
exceeded the referenced air quality criteria at the sampling location near the Roaster Complex. The
following is a summary of the 2012 baseline ambient air quality results for the monitoring point located
near the Roaster Complex and roads close to the Roaster Complex (Monitoring Location #3):
o
o
o
o

4.3

Detectable Total suspended particulate (TSP) ranged from 43.7 µg/m3 to 88.1 µg/m3
(AAQC limit = 120 µg/m3)
Detectable PM10 concentrations ranged from 45.2 µg/m3 to 75.6 µg/m3
(AAQC limit = 50)
Detectable arsenic concentrations in TSP was 0.0095 µg/m3 in September 2012
(one detectable concentration from August 2012 to October 2012)
Detectable arsenic concentrations in PM10 was not detectable

DUST MANAGEMENT PRACTICES

Dust control measures will be completed and monitored separately for decontamination activities,
deconstruction activities and road use activities. The following sections describe how this will be carried
out.
4.3.1

Decontamination Activities

The proposed decontamination activities within the Roaster Complex buildings will involve the
disturbance of materials that have the potential to release elevated concentrations of asbestos, arsenic,
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mercury and cyanide impacted dust into the air. The level of dust control during the decontamination
activities will be dependent on the type of abatement procedure taking place.
Abatement activity procedures vary with the type, location and amount of hazardous materials present.
The risk level was determined based on the descriptions of activities requiring high and moderate risk
procedures identified in the Northwest Territories and Nunavut Codes of Practice for Asbestos
Abatement. According to the definitions outlined in the code of practice and the added risk associated
with the presence of arsenic trioxide impacted materials it was determined that decontamination
activities in the Roaster Complex will be completed using either moderate risk abatement procedures or
high-risk abatement procedures.
Moderate risk activities will include glove bag abatement procedures used on exterior asbestos piping,
which appears to be limited to a few lines running between the AC Roaster building and the west
adjacent buildings.
High risk abatement procedures will be used in the remaining areas of the Roaster Complex. The
following is a list of equipment that will be used for dust control measure during high risk activities:
DUST CONTROL EQUIPMENT
Shrink Wrap/Plastic Sheeting and Scaffolding Containment
The shrink wrap proposed is a fire rated thermal plastic sheeting manufactured to shrink when heat is
applied to its surface. The heat causes the plastic to be drawn to the scaffold to provide a wind resistant
9-mil translucent “skin.” The product if punctured and or cut, will not continue to run (tear) past the cut
location.
Plastic sheeting will be used on all containment facilities and structures. This product has been found to
be resistant to most weather environments throughout Canada. The methods used to secure the
sheeting are organized and secured so that the sheeting, if compromised will not cause the whole
structure to fail.
Additional Containment System Information:


Enclosures are capable of withstanding winds up to 140km/hour.



Repairs and or modification to the containment are quick and offer the same original design
strength as the initial installation.



Installation of the sheeting is efficient and is often used as scaffold toe boards on the plastic
sheeting applied side. This leaves the decks less encumbered for personnel access and cleaning.



The use of plastic sheeting as the external containment barrier provides a relatively air tight
containment.



The plastic sheeting will not support fire and is static resistant.

System Scaffolding will be used. This is a common scaffold system that locks together at all connection
points. The rosette design provides excellent versatility when scaffolding in irregular spaces. System
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scaffold is one of the preferred scaffolds for engineer certification and is one of the most efficient
scaffolds to erect.
For locations where the System Scaffolding is not suited, tube and clamp scaffold gear will be used. The
quantity of tube and clamp installations will likely be minimal. No current locations have been
confirmed with the exception of the personnel entry/exit chambers.
Worker Decontamination Unit (DCU): – 2 separate units are planned for the site
The DCU is a manufactured personnel decontamination facility contained within a 16 m semi-trailer. The
use of the DCU will prevent dust migration from inside the contained abatement area to the exterior of
the containment area. The units are designed to be detached from the hazardous waste work areas and
contain all required decontamination systems. The facilities within the trailer(s) are made up of the
following connected rooms.


Clean room – clean side entry. Personnel change and store their regular site clothing and
change into clean personal protective suits. Dirty towel washer and dryers are also located in
this room.



Mask Room – Clean side room, used to store cleaned respirators and comes with a PAPR
charging center and flow testing tools.



Dirty room – Field personnel enter this room after having been exposed to hazardous materials,
in preparation for shower decontamination. This area contains washing facilities for
contaminated PPE.



Shower room – 3 to 4 showers in a separated room, running the length of the trailer. Each
shower is a separate stall. The end stall will have added curtains hung to provide greater
privacy.


Water systems include passive dirty water drainage and storage with an automatic
asbestos filtration pump system.



Water heating will be modified to a propane fired demand water system.



Each trailer will be wired with its own service drop connection and GFI breaker panel.



The trailers will be insulated to R-15 insulation and will have skirting installed to enclose
the underside systems from adverse weather.



Heating is electric with outside gas fired forced air connections that will provide forced
air heating to all clean side rooms and the underside of the DCU floor surface.



Air flow is designed to travel from the clean side rooms through into the dirty room
where it is discharged through a DOP tested negative air HEPA filtration fan.



All rooms are separated by doors with built in self closing plastic flaps to prevent air in
the dirty room from entering into clean areas.

Industrial HEPA Vacuum – "Vac Loader"- one unit
The vac loader is a manufactured 2350CFM/27"Hg industrial vacuum trailer. This unit is designed to
extract large volumes of dust and debris. Waste is vacuum transported through a 125mm flexible hose
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with a vacuum hose range of up to 300m. The units have been purposely ordered for hazardous waste
handling.


The unit has a cyclone hopper to drop waste, a primary bag house filtration system and a dioctyl phthalate (DOP) tested HEPA filter for final air discharge.



The conveying hose is flexible, ground, static resistant line with a backup explosion relief hatch
built into the cyclone.



The units have an auto bagging system for packaging hazardous waste designed to discharge
into meter bags.



The waste down loading system has a built in auger at the discharge hatch. This prevents
overloading of the waste containers being used for packaging.



A water spraying system is located at the waste drop hatch to control dust and includes a
separate vacuum inlet for dust and debris control.

Mercury Vacuum
A specifically designed vacuum will be used to collect any mercury without volatilizing the metal during
the collection process. Waste bulk mercury is separated during vacuuming and is collected in a catch
container attached to the vacuum. Associated mercury contaminated debris is deposited into a
standard issue vacuum bag for easy packaging as potential mercury waste. The vacuum is DOP tested –
complete with HEPA filter
Monometer
All containment areas and DCUs will be under negative air pressure to prevent the uncontrolled
movement of particulate matter or contaminated dust out of the enclosure. Manometers instruments
will be used to measure air pressure differences between two separated atmospheres. Used as part of a
high-risk containment safety check, the monometer will be installed within active high-risk
containments to measure the effectiveness of the operating negative air system. The monometer will
have an audible alarm to notify personnel if the desired pressure differential is not being achieved.
Negative Air Cabinets with DOP Testing Equipment on Site
Negative air cabinets are fans designed to continually operate under increasing load. Particulate collects
on the front changeable pre-filters. The primary filter is a HEPA filter that is DOP tested on site to
confirm it is operating to the 0.3-micron filter capacity.
Multiple negative air units are placed within containments to ensure redundancy. Each cabinet draws
2000 m3 at optimal condition. The negative air system is specifically designed for each work area
enclosure. The negative air placement design will consider air movement, personnel and waste transfer
facilities, air volume exchange rate and a 0.02 inches of water negative pressure differential.
To confirm the negative air cabinet filters are effective, a DOP test is run on each unit. The DOP test is
run prior to the negative air cabinet being used in a containment design. DOP equipment will be
available on site for the certified personnel to run the mandatory test.
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Metre Bag Hopper


The Hopper will be used to prepare and package hazardous waste. The hoppers are designed to
funnel/down load the waste directly into the metre bag prepared below the hopper.



Measured waste is loaded from above. The metre bag is attached to the hopper funnel base.
Upon the bag being loaded the metre bag sleeve is sealed and the bag closed.



The benefit is the metre bag is never exposed to the work area. Its' external surface remains
clean.



The hopper units are installed against the second stage of the Waste and Equipment Transfer
Facility. All sides facing the work area are sealed and hoarded from the internal contaminated
work area.



Emergency Backup power



The DCU trailers will have a stand by generator ready for use in the event that power to the
facility is lost. The purpose is to ensure that field personnel can safely decontaminate and exit
the containment if required.



Smaller mobile generator units will be available to move to specific site locations and provide
the temporary power that may be necessary during an unforeseen event, for example: A site
emergency was underway and power was then lost.

General Abatement Procedures for Dust Control
High Risk Abatement Procedures, Preparation and Removal Work Procedures, Remote Building
Locations
The intent of these procedures is to describe the preparation and precautions that will be taken to
ensure the safe removal of the asbestos, arsenic and cyanide materials when working on vessels,
towers, exchangers, remote buildings etc. All removal areas containment will be laid out on site.
General Field Information
All workers involved in abatement activities must understand personal and public safety requirements
undertaken during the performance of a HIGH-RISK work activity prior to commencing the High-risk
work activity. Please refer to the following documents:


Asbestos, arsenic and cyanide Site Health & Safety



Work Area Layout



Respirator Program



Asbestos Entry & Exit Procedures



Site Health & Safety Procedures



Work area JSA
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The following is the Supervisor’s responsibility; ask to ensure these items have been addressed. The
electrical lockout and safety information will be posted. Ensure that workers are familiar with what
services are still energized and the tagging system used to identify these services. Identify electrical
system status in the daily safety discussions.


Notify all Building Facilities of Actions (Security, Health & Safety, Fire Detection, etc. if
applicable)



Electrical Lockout or Protection Requirements



Ventilation Lockout or Protection Requirements



Fire Suppression Lockout or Protection Requirements

Preparation of the Work Area
Note – Current work locations on site are currently contaminated. The process for containing the
abatement locations will be defined for each work location.
1. Review work area schematic drawings if available. Become familiar with the work area.
2. Prior to preparing the work area, investigate the area for potential asbestos and arsenic
debris/dust.
3. Small amounts of asbestos/arsenic debris (exterior locations) – ground preparation for
scaffolding – (0.09m2) can be cleaned-up under moderate risk work procedures using HEPA
vacuums or wet methods. Large amounts of asbestos/arsenic debris known to exist on site will
be demarcated via banner ribbon when working in the vicinity. Each field location will be
reviewed and a site plan developed prior to commencing preparation activities. Example:
Demarcate the asbestos/arsenic work zone and temporarily covering contamination, should it
be deemed that the set up activity will likely disturb the known hazardous material(s).
4. Interior preparation work will be under asbestos high-risk work precautions.
5. Warning signs and asbestos barrier ribbons must be posted around the perimeter of the work
area.
6. See separate sequencing of each work location in preparation to contain the work site. The
sequencing will general be as follows:


Clear safe access to the work area.



Run power supply to work zone.



Construct Personnel Transfer Room and Waste and Equipment Transfer Facilities.



Install lighting into the work area.



Install negative air units drawing through personnel and equipment transfer facilities.



Insert other required set-up equipment.



Make immediate floor and overhead hazards safe as access into the building progresses.



Install perimeter seals – Scaffold plastic sheeting containments and or seals directly to
the structure.
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Clear floor trenches and drains via HEPA vacuuming.



Insert floor drain plugs.



Install Negative air systems to the building



Complete air seals.



Acquire designated negative air.

7. Construction of primary work area hoarding. This primary work area hoarding shall mark the
boundaries of the high-risk work area and be constructed out of plastic sheeting and or other
forms of plastic sheeting when an existing structure/building cannot be used.


Post additional warning signs on the exterior side of the enclosure walls. Install the
standard asbestos, arsenic, mercury and cyanide signage.



In general, primary work area hoarding will enclose the sides and top of the item being
abated. The removal activity will be within the enclosure constructed. The use of
existing structures (walls, floors, windows etc.) may be used as part of the enclosure.
These surfaces do not require covering with plastic sheeting.



Plastic sheeting will be secured to the equipment, structure and or hoarding frames
located around the perimeter of the work area when the existing building structure is
not used as the containment surfaces. The intent is to make these structures generally
airtight, however; it is not the intent to seal cracks and or small openings around pipes
etc. that enter into the containment. Air leaks from these small existing openings
should be anticipated and will be controlled using negative air and wet abatement
methods.



External plastic sheeting containments on scaffold structures use for access purposes
will be engineered approved and stamped.



The personnel 2 stage entry chamber and waste transfer room is a moderate risk staging
area. Entry into these rooms will be under moderate risk. Use a caution ribbon to
demarcate this zone. Upon the completion of work each day, secure the flaps to the
work area closed.



When the ground surrounding the building is deemed clean (excavation of soil is at a
later date). These surfaces will be covered with filter cloth and or fiber reinforced
plastic sheeting used to keep the waste asbestos from mixing with the existing ground
substrate (gravel, dirt etc.). Durable surfaces (concrete etc.) can be assessed in the field
to develop the best approach. Note: Dirt/gravel ground surfaces that are currently
contaminated will generally require covering to reduce any additional contamination
from occurring.

8. Install negative air cabinets sufficient to draw air into the enclosure (4 air changes per hour –
based on building volume calculation). The intent is to create an inward airflow to contain any
potential asbestos air borne fibers present generated to remain within the structure. The key
consideration is that air is flowing into the area and that measurable negative air is present.
Have air cassettes run on the exterior to confirm that asbestos fibers are negligible.
9. Place asbestos ribbon around the perimeter of the unoccupied building (containment) creating a
buffer zone/barrier if the structure is not air tight.
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10. Negative air units will run 24/7 during abatement activities. In remote locations (building
independent of other structures or un-occupied) if it is planned to have the negative air units
shut down during off hours, steps will be detailed for sealing entry locations into the work space
(add to the JSA). Further details on removal and waste handling are covered below. Detail
additional precautions to be taken in these locations – Example – Seal doorway entrances with
tape or zipper. Ensure asbestos waste disturbed (bulk materials) are packaged and or covered
with plastic drop sheets to retain the material’s wet condition. Further details on removal and
waste handling are covered below.
11. Cover all non-removable items and equipment in the work area with polyethylene sheeting
taped securely in place. The intent is to cover equipment that would be difficult to clean if it
became contaminated. The supervisor will provide field direction. May not be applicable.
12. Make sure all necessary tools and materials are inside the work area and in good supply prior to
commencing removal of the asbestos.
13. Maintain enclosure in a tidy condition. Ensure that the enclosure barriers remain effective in
containing the work area. Check daily using inspection checklist
Removal Procedures
14. Ensure permission has been granted for asbestos removal activities to commence. Air
monitoring provisions must be in place prior to work commencing. Air monitoring will be
required during the preparation of buildings for abatement.
15. Review High-risk Asbestos Preparation Work Activities prior to commencing asbestos removal.
16. Continuously applying water and or amended water to the asbestos materials while the
asbestos is being removed or until the asbestos insulation is adequately wet. The use of a water
nozzle that produces a water mist/spray is preferred as it is less likely to generate or disturb
asbestos dust during the initial wetting stages.
17. The intent is to remove/disturb an amount of asbestos material that can be cleaned-up in a
given work shift.
18. Remove the wet asbestos material by scraping/scooping or by other means detailed in the daily
field level risk assessment. Working from one end of the work area toward the entry staging
area is preferred.
19. The work area location under current abatement must be kept damp/wet at all times to prevent
the disbursement of asbestos fibers into the air.
20. Continuously bag waste materials as it is disturbed, waste material shall be packaged while still
wet, into polyethylene bags (6-mil. minimum). All waste must be double bagged. The second
bag may be a lined metre bag set-up in a staging area (Clean area) for easy retrieval and or
replacement. Metre bags will not be used in the contaminated work zone.
21. Sharp waste – Metal jackets and banding are to be packaged in a fiber-reinforced bag as the first
asbestos waste container. This is to control the sharp edges.
22. Packaged waste asbestos when transferred out of the work areas is to be placed in a designated
storage area. The storage location will be organized and secured.
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23. Employees working inside the high-risk hoarding are to bring the packaged (yellow bag) waste
materials through to a designated interior staging location.
24. Crews will then process the waste via washing and further packaging in a designated waste
transfer room. Clean packaged waste will then be moved into a clean room staging area for
others to extract and place in the designated storage area.
25. Care should be taken to avoid slipping hazard posed by wet surfaces and potential freezing
conditions.
26. The entire work area will be pressure washed in preparation for a visual inspection.
27. When an asbestos work area is complete: clean, dispose and or transfer all contaminated
equipment, clothing, etc. to the next work area. All remaining contaminated equipment / safety
gear must be thoroughly cleaned or disposed of as contaminated waste. Storage of
contaminated equipment is permitted but it must be labeled and contained within 6-mil plastic.
28. Upon completion of the removal activity, a lock down sealer will be applied to all surfaces within
the high-risk work area.
29. Final clearance of the work area will include a visual inspection and clearance air sampling prior
to tear down of the enclosure.
Enclosure Tear-Down Procedures
30. The enclosure will not be disassembled until the area has been approved for clearance. The
polyethylene sheeting may then be removed. Upon completion, dispose of all asbestos
enclosure tarps as asbestos waste.
31. Ensure all surfaces under the protective polyethylene are clean and free of asbestos debris that
may have breached the protective coverings. Cleanup the debris following moderate risk
procedures and dispose as hazardous waste.
Work Area Set-up
32. Clearly mark the boundary of the work area by placing barricades to restrict unauthorized access
prior to disturbing the identified asbestos material(s). Asbestos ribbon to be situated at least
6m from work location.
33. DO NOT ENTER OR EXIT AN ASBESTOS WORK AREA WITHOUT FOLLOWING PROPER ENTRY &
DECONTAMINATION PROCEDURES.
34. Place signs at the boundaries of the work area, warning of asbestos hazard at the 6m buffer
zone (asbestos ribbon).
35. Electrical or other hazards shall be described under site-specific work procedures and or
Exposure Control Plan.
36. Do not perform any work activity that could disturb asbestos materials prior to donning all
required personal protective equipment.


Wear HEPA filtered PAPR. Workers are to be fit tested and trained in the use of their
respirator. “SEE RESPIRATOR PROGRAM”
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Wear protective clothing, e.g. tyvek coveralls with hood, elastic ankles & wrist.
Immediately repair or replace if torn.



Ensure workers are wearing all other safety gear necessary for the work activity being
performed. This would include a hard hat, safety glasses (goggles), hearing protection
where necessary, full length pants, long sleeve shirts, gloves, safety foot protection
(rubber boots) and fire protective clothing when required. Note: Coveralls are an
approved alternative to long sleeve shirts and full-length pants. Coveralls are NOT to be
worn over protective footwear when potential slip / trip hazards exists. Torn coverall
booties (soles) are not permitted.



Ensure fellow workers are properly protected.



Prior to entering an asbestos work area set-up or designate a wash station facility that
contains clean water, soap and towels for workers to decontaminate exposed skin
surfaces upon having to exit a work area.

37. Pre-clean the work area by HEPA vacuuming and/or damp wiping surfaces when deemed
necessary (example: existing asbestos contamination exists).
Moderate Risk Procedures - Glove Bagging


No employee is to remove asbestos using the glove bag method, unless they have been
personally trained in the procedure. Using a glove bag to remove asbestos insulation is
considered a Moderate Risk asbestos activity however as the Glovebag is a High-risk enclosure,
the vacuums used must be DOP tested for the specific project (site) (DOP test does not have to
occur onsite).



The use of a glove bag on metal clad pipe insulation and or large diameter pipes needs to be
reviewed with the site supervisor prior to implementing. Primary problems – sharps from the
metal cladding, screws, wire and banding and the volume of waste generated to be placed in
each bag. Glove bagging under these situations have a high potential failure risk and increased
risk of cuts associated with the loose sharps generated.

All site-specific work procedures & exposure control plans will be reviewed prior to commencing work
activities.
The intent of these procedures is to be used at the on vertical pipe lines where the trough method is not
practical in the control of asbestos waste being generated.


The use of a PAPR is to be used when abating vertical asbestos pipe insulation.



These procedures are for un-occupied buildings and will require additional protective steps
implemented for occupied buildings.

Glove-bag Set-up
38. These procedures are to be used as a guideline only. See the manufactures recommended
procedures that apply to the type of glove-bag being used.
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39. Cover the ground and equipment below the piping with plastic or filter cloth sheeting. This may
not be practical in high outdoor locations. Review onsite with field supervisor.
40. Check piping to ensure it is not damaged. If the insulation is damaged to the extent that
installing the glove bag will disturb the exposed asbestos, repair the damaged area with ducttape and/or plastic sheeting before commencing removal work.
41. Install the glove bags on the area of pipe insulation that is to be removed. Make sure removal
tools (hook knife, wire brush etc.) are inside the Glove bag and that a water spraying devise is
inserted in the glove bag to wet the insulation as removal progresses. Where possible pre-wet
the pipe insulation before installing a glove bag.
42. In order to obtain proper containment (seal) of Glove Bag, protective gloves are not required to
be worn by personnel while applying tape seals during the installation of the Glove bag. It has
been demonstrated that full dexterity of the ungloved hand is required to accomplish the Glove
Bag installation task. The bag is hung and stapled in place. The tape seals are then applied.
43. Steam pipes and high temperature heating pipes will require specialized Glovebags and
Glovebag set-up that will include the use of welding gloves/double leather gloves and insulating
clothing to control the burn hazard. Consult with supervisor prior to performing high
temperature Glovebag abatement.
Abatement of Materials
44. Use the wetting device to saturate the material as removal progresses with the hand tool inside
the bag. After the bulk asbestos insulation has been removed inside the Glovebag, use a wire
brush and or wet wipes to clean the pipe surface prior to removing the Glovebag.
45. NOTE: The gloves that come with the Glovebag are insufficient to protect hands during this
removal activity. Additional gloves are to be used in-conjunction to the one provided with the
glove bag.
46. Seal the remaining exposed asbestos insulation ends with duct tape or similar material. If pipes
are to be reused, seal the exposed asbestos ends with canvas and an encapsulant. Inspect with
supervisor.
47. Prior to removing the Glovebag, HEPA vacuum the air from within the Glovebag and seal the
waste asbestos into the bottom of the bag using duct tape. Twist the bag and secure by taping
at the twisted joint.
48. Remove Glovebag from pipe and immediately place into a 6mil, labeled plastic bag and seal.
Waste containing sharps is to be placed in a fiber reinforced waste bag (rip resistant plastic bag).
49. Check and re-clean the exposed pipe surface immediately via HEPA vacuuming, and/ or wet
sponge to remove any residual asbestos materials detected on the pipe surface.
50. After removal is complete, glue bond the entire removal surface with an encapsulant. Typically,
Bakelite 120-19 or Towerthon is used.
51. Treat all sponges, rags, wire brushes, etc., as asbestos waste. Re-use contaminated tools where
possible by transferring the Glovebags’ tool-pouch (seal it closed) into a new Glovebag.
52. Maintain drop sheets in a clean condition. Asbestos is not to accumulate on drop sheeting. The
sheeting is a secondary precaution in the event of an unforeseen accidental spill.
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Waste Transfer
53. Waste asbestos is to be placed into 6mil plastic containers and labeled asbestos waste. Double
bagging waste is a moderate risk procedure and should be performed at the edge of the work
area.
54. Transfer waste asbestos bags out of a work area. Refer to site specific risk assessment. Store
asbestos waste in a designated, secure location.
55. Handling of doubled bagged asbestos waste is to be performed under low risk work practice.
Employees are to carry HEPA respirator should a spill occur. Cleanup of minor spills is to be
conducted under moderate risk work procedures. For major spills, a higher risk procedure may
be required. Immediately secure the location and see supervisor for further instructions. Refer
to the Spill Contingency Plan for further instructions in the event of a spill. Transport of asbestos
bags in an occupied location is to be via a lined, covered buggy cart or sealed metre bag.
Employees are to carry HEPA respirators during transport of waste.
Completion of Work
56. All employees are to ensure the work location is left in a clean, tidy condition and that no
hazards exist.
57. Air Monitoring – Will be performed as stipulated or routinely as deemed necessary to ensure
work procedures are effective in controlling fiber release.
58. A level one first aid attendant with needed supplies will be on site at all times.
59. All work shall be performed as per NWT asbestos regulations and the approved contractor
OH&S program.
Worker Decontamination
60. Before leaving work area, clean protective equipment and clothing with a HEPA vacuum or
damp cloth. Contaminated foot wear is not a common issue during glove bag work since the
asbestos is to be maintained in the glove bag. Confirm footwear is clean and HEPA vacuuming
and or wet wiping the surface of the rubber boots as required.
61. Protective clothing (disposable coveralls, gloves, etc.) must be left in the work area and disposed
of as asbestos waste. Use waste receptacle provided (gloves are to be named by each employee
and used for their effective life cycle) Do not use contaminated gloves for general duty activity –
outside asbestos enclosures.
62. Exit work area via the designated decontamination station.
63. Wash hands and face (exposed skin surfaces) prior to removing respirator.
64. Seal PAPR mask filters with tape and discard if necessary.
65. Store PAPR mask properly (See Enviro-Vac® OH&S Respirator Program manual)
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ARSENIC TRIOXIDE DECONTAMINATION PROCEDURES
Arsenic trioxide decontamination will be conducted in each building that it is determine to be present,
within high-risk containment. Both asbestos abatement and arsenic trioxide decontamination will take
place at the same time, within the same containment where possible. Generally, the procedure will be
to remove arsenic containing dust and debris using a DOP tested industrial HEPA vacuum. The surface
will then be pressure washed and inspected and the final step prior to demolition will be the application
of a glue sealer to all exposed surfaces. The glue sealer will capture and lock down any residual fine
dusts and or debris that may persist on some surfaces. Final clearance air samples will be collected in
selected areas within the decontamination area prior removal of the containment and commencement
of deconstruction activities.
4.3.2

Deconstruction Activities

Introduction
Dust control measures will be utilized during the demolition activities to control the potential release of
any fugitive dust. Site personnel will conduct operations and maintain the project site to mitigate the
creation and dispersion of nuisance dust during activities in compliance with the specifications, and will
comply with other regulatory agency requirements.
Worker safety and protection of the environment and surrounding community are paramount to this
project. Two 19,000 L tanks filled with water will be placed on site and used during demolition activities
for dust suppression. These tanks will be refilled as required throughout the demolition activities by a
water truck which will also be capable of direct water application. The water will be dispersed through
fire hose nozzles capable of bulk spray or coarse mist. Misting nozzles and other hoses will also be
utilized in such a manner as to control dust, allow for water collection and prevent the generation of
excess pooling, slipping hazards, or erosion of surfaces.
General Requirements
The general requirements of this plan are to provide adequate resources to control dust and to detail
the means and methods that will be utilized to implement dust control measures during demolition and
site activities. These dust control measures are designed to control the emission of visible fugitive
nuisance dust. These controls will be accomplished through the use of administrative, engineering, and
physical controls that will include, but not be limited to the following:


Wetting surfaces with water as required



Minimizing road and surface disturbances through proper road maintenance



Curtailing of work during high wind conditions



Using engineering controls such as tarps over wetted debris piles



Controlling vehicle/equipment speeds on unpaved surfaces and in work zones
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Restricting traffic to designated roads/corridors

Dust Prevention Prior to Demolition
Buildings and the immediate surrounding areas will be abated under strictly sealed air control,
preventing the release of dust. After abatement is completed in the progressive work areas, significant
amounts of building materials with potential to generate dust will have already been removed or
washed down and cleaned with low volume water spray and wash water contained for treatment.
Remaining building materials will be sealed with an encapsulant and inspected prior to demolition
commencing.
Application of Measures (eg. Wetting)
Dust Suppression will be set up for demolition activities. Dust compression will consist of 3.8 cm
distribution hoses equipped with misting nozzles. Water will be supplied by way of pump from water
holding tank/reservoir. Water will be managed and collected within the footprint of the building. We
will excavate shallow trenches/containment berms in order to further collect and manage any fugitive
water during the demolition process. See wastewater management plan.
Dust Control During Cold Weather (how to minimize water usage and freezing of water creating
hazards)
In the event that dust control measures are required to be conducted during temperatures at which the
water is likely to freeze, additional procedures will be put into place to prevent water from freezing in
the hoses, nozzles and connectors. These procedures may include the following:


Schedule work where dust control measures are required to periods when the temperature is
above freezing levels.



Water will be kept from sudden freezing by placing water in tanks covered in heat blankets with
internal kettle heaters.



Automatic submersible pumps will distribute water to the buildings using a standard 200 psi
3/4" water hose.



Distribution lines (hoses) will be collected or placed in the water tanks for storage.



Field equipment will be covered under electrical heat blankets when freezing temperatures are
anticipated.



One heated storage trailer is planned for the site to house cold temperature sensitive supplies
and equipment.

4.3.2 Road Use Activities
General Requirements
The general requirements of this plan are to provide adequate resources to control dust on the
temporary and existing roads within the defined project work area and to detail the means and methods
that will be utilized to implement dust control measures during road use activities. Road use areas
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include but are not limited to existing and temporary roads, parking areas, storage areas and
turnaround areas. These dust control measures are designed to control the emission of visible fugitive
nuisance dust. These controls will be accomplished through the use of administrative, engineering, and
physical controls that will include, but not be limited to the following:
Existing and Temporary Roads
The dust generated on the roads within the defined project work area will be controlled on daily basis or
as needed using the following dust control measures:


Wetting surfaces with water as required



Minimizing road and surface disturbances through proper road maintenance



Curtailing of work during high wind conditions



Controlling vehicle/equipment speeds on unpaved surfaces and in work zones



Restricting traffic to designated roads/corridors

Material Handling, Loading, Unloading and Material Transportation
During debris and material handling, loading, unloading, and material transfer operations, site personnel
will handle material in a controlled and steady manner consistent with industry best practices for
decontamination and deconstruction activities to minimize the creation or disturbance of dust.
Crews with also minimize any material drop heights to reduce emission of fugitive dust. Debris will be
segregated and stockpiled and when required, wetted or covered to prevent dust generation and to
protect the debris from wind.
During loading of the demolition debris, additional spray water will be utilized to control fugitive dust
emissions from the operations.
Particular attention will be paid to bagged hazardous wastes to ensure the containers are properly
sealed and cleaned before they are removed from containment.

5.0

MONITORING PROGRAM

5.1

INSPECTION GUIDELINES

Compliance to the BMPs of the dust management plan will be documented using the inspection
checklists provided in Appendix A. All dust control activities pertaining to the each of the sources of dust
generating activity will also be documented on the log form in Appendix A.
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If there is a change in conditions requirement additional dust control measures, this change must be
documented on a separate inspection sheet and comments describing the change must be made in the
comments section.
In the event of an incident or non-compliance with the BMPs of the dust management plan, the
inspector will record the incident on the incident reporting form found in the Emergency Response Plan.
Inspections of work areas will be completed at the beginning of every day that dust generating activities
are occurring, prior to the commencement of work. Inspections will also be completed if there is a
change in conditions such as a change in the weather or a change in the scope of work for the day. Dust
control measures will be revised as required based on the results of the initial daily and random field
inspections. Dust control measures and dust control log sheets will be submitted at the end of each
work day for review.
Air quality monitoring will form part of the compliance program to ensure that ambient air quality
within the defined project work area (Figure 2) and the air quality from various point source locations
are within acceptable OH&S exposure limits, PPE protection limits and do not exceed the baseline
ambient air quality conditions at the site. The following section describes the air monitoring that will be
completed throughout the decontamination and deconstruction activities.

5.2

AMBIENT AIR MONITORING

Ambient air quality monitoring will be conducted to ensure compliance of the DMP and to assess
whether the applied dust control measures are sufficient. The air monitoring work at the site will be
completed as follows:
Two work crews will be present working 10 hour shift offset by a few hours. It is estimated that air
monitoring will be required for 12 hours per day. Parsons will provide full time dedicated on-site
personnel for operation and reporting.
ACTION LEVELS
The action levels represent the threshold concentrations for airborne contaminants and particulate
which, when exceeded may indicate that mitigative measures must be taken. Additional information
regarding action level calculations and rationale for the selection of airborne contaminant species
included in the monitoring program is presented in Appendix B. The following table summarizes action
levels for Real Time dust monitoring in accordance with the Public Works and Government Services
Canada, Roaster Complex Design/Deconstruction Term of Reference document:
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Summary of Action Levels for Real Time Dust Monitoring
Parameter

Action
Level

Monitoring
Location

Averaging Period

Action Required if Level Exceeded

At Project
Work Area

Not Applicable

Mitigative measures may include
wetting down structures, changing
deconstruction methodology, and/or
activation of spill response.

PM10

159 µg/m3

At downwind
location of
Project Work
Area

15 Minutes

PM10

125 µg/m3

At downwind
location of
Project Work
Area

1 - Hour

PM10

85 µg/m3

At downwind
location of
Project Work
Area

4 - Hours

Investigate potential source of dust
emissions and report results to
Departmental Representative. Visible
dust plumes on-site shall be an early
indicator that immediate corrective
measures are warranted.
Initiate appropriate measures as
required to correct operations and
protect air quality to have particulate
concentrations below the action
levels.
Current Deconstruction Work stops.
Deconstruction Work may be shifted
to another activity. Work resumes at
previously halted Deconstruction
Work activity when reason(s) for
the dust emissions are identified and
corrective procedures are
implemented
All Deconstruction Work stops.
Parsons and Departmental
Representative will review corrective
action(s) taken to date and identify
additional measures to reduce air
emissions.
Construction practices and
procedures will be examined to assess
potential modifications.
Work does not resume until a strategy
satisfactory to the Departmental
Representative is formulated and
implemented.

Dust
Plumes at
Project
Work Area
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Action Levels for Environmental Effects Monitoring
Parameter

Arsenic

Action
Level

0.3 µg/m3

Monitoring
Location

Ambient air
quality
monitoring
station
located
beside
Highway 4

Averaging Period

Action Required if Level Exceeded

24 Hours

Parsons shall review real-time PM10
monitoring results for the same
period with Departmental
Representative to determine if there
were action level exceedances and
what mitigative actions were taken.
If there were action level exceedances
and the dust levels were subsequently
mitigated, no other action is required.
If there were no action level
exceedances and environmental
effects monitoring data has indicated
a relatively consistent ratio between
arsenic and PM10 values, Parsons and
Departmental Representative will use
data to identify appropriate revised
real time monitoring action levels to
protect workers and the public from
arsenic exposure.
If there were no action level
exceedances, and no consistent
ratio observed between PM10 and
arsenic, Parsons and Departmental
Representative will review corrective
action(s) taken to date and identify
additional measures to reduce air
emissions. Construction practices and
procedures will be examined to assess
potential modifications. Work will not
resume until a strategy satisfactory to
the Departmental Representative is
formulated and implemented.
Environmental effects monitoring
frequency will be increased to
daily until the success of the new
mitigative measures or action levels
has been confirmed.

April 16, 2013

Page 31 of 38

EQUIPMENT AND SAMPLING METHODOLOGY
The following sampling equipment will be used:


Asbestos/Arsenic Interior Air Sampling:


SKC Quicktake 30 Pump
The SKC Quicktake 30 Pump will be used to sample asbestos in conjunction with a
25mm diameter, 0.8µm cellulose ester membranes. Sampling for asbestos will be
completed with flow rates between 0.5 and 16L/min. Target sample volume of 400L will
be adjusted dependent on the quantity of particulate in the air. The flow rate and total
volume of air sampled will be based on the NIOSH Method 7400 for Asbestos and other
fibers by PCM.
Sampling for arsenic will be by similar method. A 37mm diameter, 0.8µm cellulose ester
membrane will be used. Flow rates will be between 1 and 3L/min with a target volume
of 30 to 1000L as per NIOSH Method 7901/7303 for Arsenic Trioxide, as As.



Arsine, Interior Air Sampling




Hydrogen Cyanide Personal Datalogger




QRAE Personal Monitor HCN
The personal hydrogen cyanide dataloggers will be worn by a member of each work
crew and will sample continuously throughout the workday. They will require daily
calibration prior to each shift, and downloading of data at the end of each shift.

Realtime PM10 Air Monitoring




SKC PCXR8 Sampling pump with low flow tube holder
As required, sampling for Arsine will be conducted by NIOSH Method 6001 with flow
rates between 0.01 and 0.2L/min through a charcoal filter (solid sorbent tube). The
target sample volume is between 0.1L and 10L.

Thermo MIE DR-4000 DATA RAM
The portable PM10 (particulate matter less than 10µm) sampling and analysis
apparatus’s will be housed in a weatherproof enclosure with a sampling port.
Realtime data will be downloaded from the units on a daily basis. Temperature
within the enclosure will be maintained above zero during fall/winter months.
Calibrations will be conducted as required.

Arsenic, PM10 and Total Suspended Particulate (TSP) Exterior Air Sampling


BGI PQ100 Portable Sampler
The PQ100 is a portable tripod mounted sampler for outdoor use. Samples will be taken
over the course of 24 hours and will be compared to baseline samples. Filter media for
arsenic is the same as the interior arsenic sampler, whereas the PM10 will utilize PTFE
filters and the TSP will utilize glass fibre filters.
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Mercury Vapour, Interior Air Sampling (as required)


SKC PCXR8 Sampling pump with low flow tube holder



Air samples for mercury vapour will be taken and analysis should the need arise using
the same low flow sampling pumps used for arsine samples.

AIR SAMPLING PROCEDURE


Abatement air sampling:


Two air samples collected inside enclosure per shift for every ten workers present.




One personal hydrogen cyanide data logging monitor for each work activity being
undertaken



One air sample collected in each clean room of each decontamination area




Analysis: asbestos and arsenic



One hydrogen cyanide sensor with data logger adjacent to each enclosed area entrance



One additional air sample collected adjacent to the enclosure for every 450m2 of
enclosure






Analysis: asbestos and arsenic

Air sampling for arsine will be conducted if materials are being heated and vapours may
be present


Analysis: arsine

Air sampling for mercury vapour will be conducted should mercury be believed to be
present in the work environment.


Analysis: mercury vapour

Final Air Monitoring will be undertaken following abatement work prior to the removal of
enclosures


Samples to be collected for every 110m2 of enclosed space




Analysis: asbestos and arsenic

One air sample collected adjacent to each enclosed area entrance




Analysis: asbestos and arsenic

Analysis: asbestos and arsenic



Personal hydrogen cyanide data logging to confirm absence of hydrogen cyanide at all
sampling locations.



Final air sampling will be repeated if asbestos fibre levels exceed 0.01 f/cc and arsenic
levels exceed 0.001mg/m3 or if the presence of hydrogen cyanide is detected.

Deconstruction Air Monitoring (Ambient air quality monitoring)


Four real-time monitoring stations to be placed adjacent to the work area.



Locations to be revised daily based on wind direction.
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1 placed adjacent to Highway 4



3 located to identify potential upwind dust contributions and to capture
potential emissions from the Deconstruction Work
•



Deconstruction Air Monitoring (Environmental effects air quality monitoring)


Samples to be taken for 24 hours once every 3 days during deconstruction



Ambient air samples to be taken adjacent to Ambient air quality monitoring station
located beside Highway 4






Analysis: Total Suspended Particulate (TSP), PM10 and arsenic.

Ambient air samples to be taken adjacent to down-wind ambient air quality monitoring
station with the highest PM10 reading.




Analysis: real-time PM10 recording 15 minute average concentrations
throughout the work day.

Analysis: Total Suspended Particulate (TSP), PM10 and arsenic.

Note: initial environmental effects air quality monitoring sampling will be analyzed for
all metals to confirm arsenic is the only metal present that requires monitoring. Should
additional metals be present and require monitoring the fee will be adjusted.

A full set of spare units will be maintained in Yellowknife. Should equipment fail, spares will be
ready with little to no downtime.

QA/QC


In house QA/QC procedures will be used while sampling and will follow the QA/QC methods
defined by NIOSH for air sampling asbestos, arsenic trioxide as arsenic and arsine. 10% of all
samples will be field blanks.

SAFETY


Personnel will abide by internal safety manual and safe work procedures and will abide by
Parson’s jobsite safe work procedures. Monitoring personnel recognize that work conducted on
the Giant Mine site is to be in compliance with the Mine and Safety Act and that the current
Care and Maintenance Contractor is the site safety authority.



Monitoring field personnel will attend daily contractor tailgate meetings.



Personal protective equipment (PPE) will be worn at all times on site. While working in
hazardous environments PAPR respirators and hazmat suits will be worn.
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6.0

CONTINGENCIES

Dust management activities carried out in accordance with this plan should result in property line TSP
concentrations less than the RBAL PM10 of 159 ug/m3. However, there may be certain unexpected
conditions, such as strong winds or structure collapse, which could cause a release of dust at a
concentration that may exceed the RBAL.
The following contingency measures for unexpected events will be implemented to ensure that the dust
management practices specified herein are adhered to and will be effective in managing dust:


Strong Wind. Wind forecasts will be consulted each morning and throughout the day if conditions
appear to be different than forecast. According to the Canadian Climate Normals for Yellowknife,
published by Environment Canada and presented in Table 1, between April and November the wind
is generally from the southeast in May through September and then swings to the east for October
and November. The mean wind speed during the 7 month period is 14.7 km/h. The maximum
hourly wind speed averages 65.7 km/hr and the maximum gust wind speed reaches 113 km/hr. The
maximum hourly wind speed direction and the maximum gust wind speed direction during the
same time period frequently has a north, west or northwest component, toward the direction of
Yellowknife.
Table 1: Yellowknife Wind Normals, 1971 – 2000
Month
Speed (km/h)
Most Frequent Direction
Maximum Hourly Speed (km/h)
Direction of Maximum Hourly
Speed
Maximum Gust Speed (km/h)
Direction of Maximum Gust
Days with Winds >= 52 km/h
Days with Winds >= 63 km/h

May
15.3
SE
64

Jun
14.9
SE
68

Jul
13.8
SE
64

Aug
13.8
SE
64

Sep
14.9
SE
72

Oct
15.7
E
64

Nov
14.2
E
64

NE
87
NW
0.1
0

NW
89
W
0.1
0

N
85
N
0
0

N
80
N
0
0

W
105
W
0.3
0

NW
93
NW
0.4
0

NW
113
W
0
0

The plastic-wrapped structures are designed to withstand wind speeds to a maximum of
140 km/h. The maximum recorded gust speed at Yellowknife is 113 km/h, well below the design
wind speed for the plastic wrap. However, the combination of maximum wind speed or
maximum gust wind speed and the northwesterly wind direction commonly associated with the
maximum wind speed and the maximum gust wind speed suggests that contingency measures
are required in the event that a northerly to westerly wind direction and wind speeds exceeding
the average maximum of 65.7 km/h are forecast or observed. In this event the following
contingency measures will be implemented, depending in wind speed and direction:
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Table 2: Wind Contingency Actions

Wind Speed
< 65 km/h
>= 65 km/h and < 120 km/h
>= 120 km/h
Actions:

WNW
1
1, 2
3

NW
1
1, 2
3

Wind Direction
NNW
N
1
1
1, 2
1, 2
3
3

NNE
1
1, 2
3

All
1, 2
3

1

Confirm proper operation of air moving equipment.

2

Confirm integrity of plastic wrapped structures

3

Suspend deconstruction work.



Structure Collapse. The structural condition of the Roaster Complex buildings is unknown because
they have been unmaintained since 1999. Collapse of a structure prior to installation of the plastic
wrap and the air handling system could result in the uncontrolled release of dust. In the event of
the collapse of the structure, the Emergency Response Plan and the Spill Response Plan will be
activated.



Elevated RBAL Concentration. Dust concentrations will be monitored in accordance with the
approved air monitoring plan for the project. PM10 concentrations will be known both in real-time
and on a 24-hour turnaround basis. This will allow for changes in dust concentrations to be
detected quickly so that dust control measures can be revised. Dust control measures as described
in this DMP can then be implemented to minimize the release of dust during abatement activities.
These measures could include the following:

7.0



Upon discovery of an elevated RBAL concentration, activities that could be contributing
to dust generation will be identified and halted and additional dust control measures
will be implemented. Work on these activities will not resume until the condition
generating the additional dust has ceased or until the additional dust control measures
are implemented and RBAL dust concentrations return to an acceptable level.



Stockpiling additional dust control equipment such as tarps, plastic sheeting, or water
spraying equipment where they will be easily accessible to meet an immediate need.



Training staff in spill response measures, which will be reviewed weekly during toolbox
meetings.

CONCLUSIONS

The Dust Management Plan described in this document describes procedures and controls that will be
implemented as required during decontamination, deconstruction and onsite road use activities. Each
activity with the potential to generate dust will be assessed by a collaborative team and the most
effective control will be implemented.
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It is the intent that this document be revised based on the results of daily inspection logs, when there
are significant changes in the sources of dust emissions or if there are significant changes in site
conditions that render the currently described measures less effective than desired.

8.0

REVISIONS

REPORT
Draft Dust Management Plan
Draft Roaster Complex Deconstruction Dust Management
Plan
.
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VERSION
1
2

DATE SUBMITTED
2013-03-28
2013-04-16
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NORTH TAILINGS
POND

Point#

Northing

Easting

33904.65

36410.18

32980.43

35870.89

33518.38

36144.50

34318.30

36801.49

32466.92

35853.02

33125.13

35944.28

33446.33

37007.35

32989.25

36644.47

33291.12

36020.66

10

32841.01

35794.59

11

33309.82

36183.25

177.71

12

33816.31

357n.7o

184.46

13

33471.69

35804.13

179.92

14

33403.90

36373.86

166.90

15

33787.29

36382.89

16

33987.93

36228.82

17

32559.86

36120.85

18

32417.83

36038.26

19

33868.91

37256.77

20

33705.75

36414.42

21

33724.65

36079.69

22

33007.53

36300.22

23

32596.73

36267.18

24

32825.40

36421.49

25

32835.03

36778.08

26

33044.28

36864.64

27

33130.40

36390.90

28

33568.15

37034.94

29

33166.38

38618.91

30

33204.97

36012.00

31

33050.74

36003.35

32

33689.05

36526.99

33

34021.80

36663.13

34

34149.65

37121.84

35

34190.65

37102.41

.

0

1D

•

•

•

•

•

7D

•

•

.....

APPENDIX A
DUST CONTROL INSPECTION FORMS

Dust Management Plan Compliance Methods:
1.
2.
3.
4.

Visual Inspections – Minimum of 3 evenly spaced observations during daylight hours.
Monitoring camera – record every 2 hours during daylight hours and reviewed daily.
Real-time PM (particulate matter) measurements.
Ambient Air monitoring.

References
USEPA Method 22

Daily Visual Fugitive Dust Inspection
Decontamination/Deconstruction Activities
Date:

Time:
Time:
Time:
Time:

Observer:

Wind Direction:
(from)
(from)
(from)
(from)

Wind Speed:

Company:

Temperature:

Sky condition:
Cloud / PC / Sunny
Cloud / PC / Sunny
Cloud / PC / Sunny
Cloud / PC / Sunny

Precipitation:
Snow/Rain Light/Heavy
Snow/Rain Light/Heavy
Snow/Rain Light/Heavy
Snow/Rain Light/Heavy

Activity Occurring:

Mitigation/Dust Control Equipment in use:

□
□
□
□
□
□

□

Decontamination/Abatement
Deconstruction/Demolition
Waste material handling/stockpiles
Site preparation/Take-down
Inactive: ______________________________
Other: _____________________________

□
□
□
□
□
□
□
□

Perimeter seals:
□ Scaffold shrink wrap
□ Use of building structure
□ Seals direct to the structure
Negative air system
Wetting/water spray
Chemical dust suppressant
Lock-down sealant
Reduced material drop heights
Controlled deconstruction
Dust fencing
Other: _________________________

Enclosure System Check (if applicable)
□

Enclosure barrier intact? ________ air seals intact / entry way seals / water containment etc.

□
□
□
□
□
□

Time checked: _____ Location checked: _____________ Comments: ________________________________________
Time checked: _____ Location checked: _____________ Comments: ________________________________________
Time checked: _____ Location checked: _____________ Comments: ________________________________________
Time checked: _____ Location checked: _____________ Comments: ________________________________________
Time checked: _____ Location checked: _____________ Comments: ________________________________________
Time checked: _____ Location checked: _____________ Comments: ________________________________________

Comments:

Negative Air System Check (if applicable)
□
□
□

System operational? ___________
Visible inward air flow? ___________
Negative air pre-filter check and replacement? ______________

Manometer readings:
□
□
□
□
□
□
□

Time: _____ Location: _______________ Reading: _________ Comments: _____________________________________
Time: _____ Location: _______________ Reading: _________ Comments: _____________________________________
Time: _____ Location: _______________ Reading: _________ Comments: _____________________________________
Time: _____ Location: _______________ Reading: _________ Comments: _____________________________________
Time: _____ Location: _______________ Reading: _________ Comments: _____________________________________
Time: _____ Location: _______________ Reading: _________ Comments: _____________________________________
Time: _____ Location: _______________ Reading: _________ Comments: _____________________________________

Comments:

Background/Baseline check:
Time

Background/
Upgradient Dust
Present (Y/N)

Description
(dust-blown wind, other
site activities)

Interference with ability to
make observations (if yes,
stop until view is clear)

Comments

Visual Timed Record of Fugitive Dust Emissions
Notes:

Recording frequency: minimum 3 evenly spaced observations during daylight hours.
15 minutes minimum per observation.
Observation point: minimum 15 ft away, maximum ¼ mile. Sun should not shine in your eyes. Clear view of activity.
Dust
Source, magnitude, direction
Dust
Dust
Photo
Observation Observation Visible
migrating
record
Point
Dust
Observed:
migrating
outside
outside
taken
Observed
designated plant site
?
Start / End
(Y/N)
Start/End
work area? boundary?
*
*
Time
Time
/
/
/

/

/

/

/

/

/

/

/

/
* If yes,
activate
ERP

Inspection Observation Criteria
•
•
•
•

Visible dust generated at activity location is kept to a minimum.
Visible dust from stockpiles is kept to a minimum.
No visible dust outside the designated work area (if yes, activate response plan)
No visible at the plant site boundary (if yes, activate response plan)

Comments:

* If yes,
activate
ERP

Daily Visual Fugitive Dust Inspection
Road Use Activities
Date:

Time:
Time:
Time:
Time:

Observer:

Wind Direction:
(from)
(from)
(from)
(from)

Company:

Wind Speed:

Temperature:

Sky condition:
Cloud / PC / Sunny
Cloud / PC / Sunny
Cloud / PC / Sunny
Cloud / PC / Sunny

Precipitation:
Snow/Rain Light/Heavy
Snow/Rain Light/Heavy
Snow/Rain Light/Heavy
Snow/Rain Light/Heavy

Activity Occurring:

Mitigation/Dust Control Equipment in use:

□
□
□
□
□
□

□
□
□
□
□
□
□
□
□
□
□

Light vehicle movement on roads
Heavy equipment movement
Truck loading/unloading (waste material loading)
Inactive: ______________________________
Other: _____________________________
Other: _____________________________

Road wetting (water)
Oil-based dust suppressant
Chemical dust suppressant
Waste materials wetting/water spray
Reduced material drop heights
Dust fencing
Speed limit restrictions
Vehicle washing
Assigned routes/roads
Haul truck cargo seal/covers
Other: _________________________

Inspection Observation Criteria:
□
□
□

Stable road condition (if unstable, activate response plan)
No observable dust on the roads while driving the speed limit (if yes, activate response plan)
No observable dust outside the immediate work area during waste material handling/loading (if yes, activate response plan)

Record of Fugitive Dust Emissions
Recording frequency: Minimum of 3 evenly spaced observations during daylight hours.
Time
Location
Road Condition
Vehicles
observed
Stable:
Unstable:
Driving
Using
Truck
*
within
assigned cargo
speed
routes?
covers
limit
(Y/N)
used?
(Y/N)
(Y/N)
□ crusted/hard
□ loose
□ wet/damp
□ dry
□ crusted/hard
□ loose
□ wet/damp
□ dry
□ crusted/hard
□ loose
□ wet/damp
□ dry
□ crusted/hard
□ loose
□ wet/damp
□ dry
□ crusted/hard
□ loose
□ wet/damp
□ dry
□ crusted/hard
□ loose
□ wet/damp
□ dry
* If yes,
activate
ERP

Visible
dust on
roads
while
driving
speed
limit? *

Loading/Waste
handling
Minimal Visible
drop
dust
heights? outside
work
area? *

* If yes,
activate
ERP

* If yes,
activate
ERP

Dust
migrating
outside
plant site
boundary
?*

* If yes,
activate
ERP

APPENDIX B
ACTION LEVEL AND CONTAMINANT SPECIES SELECTION
REFERENCE DOCUMENTS

ARCADIS U.S. Inc.
April 16, 2013
SPECIATION OF ARSENIC DURING AIR MONITORING
Issue: The question has arisen about the species of arsenic that is likely in the PM-10 matter in the air at
the Giant Mine site.
1. Arsine Gas
Arsine gas can be produced under acidic or strongly reducing conditions. There are references in the
literature to arsine gas being formed during mining operations when strong acids come into contact
with arsenic-containing ores and mining wastes. Unless acids will be used during site remediation, its
formation is not expected during remediation of an abandoned mine.
(a) CDC (2013) in their Emergency Response Safety and Health Database states: “Arsine (SA) is a highly
toxic gas, formed by the reaction of arsenic-containing substances with hydrogen in water or acids.”
http://www.cdc.gov/niosh/ershdb/EmergencyResponseCard_29750014.html
(b) CDC (2013) in their Current Intelligence Bulletin 32: Arsine (Arsenic Hydride) Poisoning in the
Workplace states:
“Most cases of arsine poisoning have been associated with the use of acids and crude metals,
one or both of which contained arsenic as an impurity. Ores contaminated with arsenic can
liberate arsine when treated with acid.1 Arsine is commercially produced for use in organic
synthesis, and the processing of solid state electronic components.
In industrial settings arsine poisoning generally results from the accidental formation of arsine
gas. Most reported cases of exposure to arsine have occurred during the smelting and refining
of metals.” http://www.cdc.gov/niosh/docs/1970/79142_32.html
(c) Mestrot et al. (2011) measured arsine gas emission from soils with low levels (11 ppm) of arsenic but
it was not detected from contaminated mine soil (1359 ppm).
(d) EPA’s Abandoned Mine Site Characterization and Cleanup Handbook (EPA 910-B-00-001) has no
mention of arsine gas.
(e) Bromstad (2011) states: “Elemental As and arsine are only found under strongly reducing conditions
in the absence of Fe (Bissen and Frimmel 2003).” Bromstad, Mackenzie Jane. 2011. The Characterization,
Persistence, And Bioaccessibility Of Roaster-Derived Arsenic In Surface Soils At Giant Mine, Yellowknife,
NT.
(f) It is not anticipated that arsine gas will be generated during the proposed deconstruction project.
Decontamination will occur before deconstruction and containment structures will be in place. If arsine
gas is detected during the health and safety program which monitors the on-site construction activities,
monitoring for arsine gas in the community may be warranted.

ARCADIS U.S. Inc.
April 16, 2013
2. Total Arsenic versus Arsenic Trioxide
Air quality criteria, air monitoring, and human health risk assessment of arsenic are all done routinely on
total arsenic with the toxicological criteria based on the toxic arsenic trioxide species (trivalent arsenic).
For instance, Unit Risk Factors used to predict excess lifetime cancer risk are all based on human
epidemiological studies with smelter workers who were exposed to arsenic trioxide in the air. It is likely
that some arsenic species at the Giant Mine are lower in toxicity than arsenic trioxide.
For instance, arsenic present as arsenopyrite ore is likely less toxic than arsenic trioxide. Also, Walker et
al. (2005) analyzed the Giant Mine calcine and tailing samples and found them to be mostly iron oxides,
fine sand, and silt gangue (roaster calcine) or fine sand comprising mostly quartz, carbonates and silicate
gangue, with red-brown silt interbeds that contain numerous silt-sized roaster iron oxide grains
(shoreline tailings). Both have associated trivalent and pentavalent arsenic, with the less toxic
pentavalent arsenic predominating. [Stephen R. WALKER and Heather E . Jamieson. 2005. The Speciation
Of Arsenic In Iron Oxides In Mine Wastes From The Giant Gold Mine, N.W.T.: Application Of Synchrotron
Micro-XRD And Micro-Xanes At The Grain Scale. The Canadian Mineralogist 43:1205-1224.]
Lewis et al. (2011) reviewed the literature to see if any ambient air monitoring projects have speciated
the arsenic, and few studies were identified. In the identified studies, the less toxic pentavalent arsenic
predominated.
In conclusion, total arsenic measurements will monitor both the more toxic and the less toxic valence
states of arsenic and the more bioavailable and less bioavailable physical species of arsenic. Thus, the
use of analytical methods that measure total arsenic are health-protective and will only overestimate
human health risk. PWGSC may wish to consider performing total arsenic, trivalent arsenic and
pentavalent arsenic monitoring for a limited time as a specific research project, but routine monitoring
for speciated arsenic in the air throughout the entire project is not indicated.

ARCADIS U.S., Inc.
1 Executive Drive
Suite 303
Chelmsford
Massachusetts 01824
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To:

Copies:

Belinda Campbell
Public Works and Government Services
Canada
Dominion Public Building
nd
1713 Bedford Row, 2 Floor
Halifax, NS B3J 3C9

1

Fax 978 937 7555

From:

Brian Magee, Ph.D.
Vice President, Principal Toxicologist
Date:

ARCADIS Project No.:

April 17, 2013

B0000842.00US

Subject:

Proposed Air Quality Criteria for Arsenic
Giant Mine Remediation Project

Dear Ms. Campbell:
The objective of this memo is to review established air quality criteria in order to recommend a standard
that is protective of human health for the surrounding community at Giant Mine during future remediation
activities. All criteria will be critically evaluated with regard to the goals of the criteria, their toxicological
basis, and their date of derivation.
The constituent of concern at Giant Mine that may be released into ambient air during future remediation
activities is arsenic and its derivatives, such as arsenic trioxide. The release of fugitive dust containing
arsenic particles into ambient air as a result of demolition, excavation, and transportation activities can
potentially cause arsenic to be present in the ambient air in off-site residential areas.
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Review of Ambient Air Criteria for Arsenic
Canadian and American agencies with ambient air criteria for arsenic that are summarized below include:
•
•
•
•
•
•
•
•
•
•
•
•

Health Canada
Ontario
Alberta
British Columbia
Nova Scotia
Québec
US Environmental Protection Agency
Agency for Toxic Substances and Disease Registry
California
Texas
Michigan
New York

Health Canada
Web Site: http://www.hc-sc.gc.ca/ewh-semt/pubs/contaminants/hbct-jact/carcinogenic-cancerogeneseng.php
Criteria Last Updated: 1996
Health Canada has no air criterion for arsenic based on noncarcinogenic effects.
Health Canada (1996) has estimated the carcinogenic potency of arsenic and its inorganic
compounds. The tumorigenic concentration (TC05) is the concentration in air associated with a five
percent increase in incidence or mortality due to tumors. The TC05 for arsenic is equal to 7.8
3
micrograms per cubic meter (µg/m ). The TC05 is based on human occupational exposure and lung
tumor incidence in the Anaconda copper smelter (Environment Canada/Health Canada 1993).
3 -1
Health Canada (2004) has also derived a Unit Risk for arsenic of 0.0064 (µg/m ) . This is the risk
3
level associated with a unit concentration (1 µg/m ) of arsenic in air.
Health Canada. 2004. Contaminated Sites Program, Federal Contaminated Site Risk Assessment
in Canada, Part II: Health Canada Toxicological Reference Values (TRVs).
Health Canada. 1996. Health-Based Tolerable Daily Intakes/Concentrations and Tumorigenic
Doses/Concentrations for Priority Substances. Report No. 96-EHD-194. Ottawa, Ontario.
Environment Canada/Health Canada. 1993. Canadian Environmental Protection Act, Priority
Substances List Assessment Report, Arsenic and its Compounds.
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Ontario
Web Site: http://www.ontla.on.ca/library/repository/mon/13000/258448.pdf
Criteria Last Updated: December 2005 (POI), AAQC is recent as of April 2012
Ontario has set an Ambient Air Quality Criterion (AAQC) based on a 24 hour exposure time and a
Point of Impingement (POI) Guideline for a half hour exposure scenario for arsenic. AAQCs are
generally used in environmental assessments, assessments of general air quality in a community, and
annual air quality reporting. The POI is used by the Ontario Ministry of Environment to review permit
applications for stationary sources that emit arsenic to the environment. Both criteria are considered
protective of health and exposure is not expected to cause adverse effects. The AAQC and POI for
3
3
arsenic are 0.3 µg/m and 1 µg/m , respectively. The criteria were derived in 1991 in a document
entitled Summaries of Rationale Documents for Ontario’s Ambient Air Quality Standards, Tentative
Design Standards, Guidelines and Provisional Guidelines. No basis for either criterion is provided
except that they were based on arsenic trioxide.
Ontario Ministry of the Environment. 2012. Ontario’s Ambient Air Quality Criteria. (Sorted By
Chemical Abstracts Service Registry Number (CASRN)). Standards Development Branch. April
2012. PIBS #6570e01.
Ontario Ministry of the Environment. 1991. Summaries of Rationale Documents for Ontario’s
Ambient Air Quality Standards, Tentative Design Standards, Guidelines and Provisional
Guidelines.
Alberta
Web Site: http://environment.gov.ab.ca/info/library/5726.pdf
Criteria Last Updated: February 2013
Alberta Environment’s (2013) Ambient Air Quality Objectives for arsenic are adopted from the Texas
Commission on Environmental Quality (TCEQ) from May 2005. The one hour and annual average
3
3
objectives are 0.1 µg/m and 0.01 µg/m , respectively. The objective of these guidelines is to help
determine the adequacy of a facility design, establish required stack heights, assess compliance, and
evaluate facility performance. The criteria were derived by TCEQ by dividing the non risk-based
3
occupational TLV of 10 µg/m by 100 for the 1-hour value and 1000 for the annual value.
Alberta Environment. 2013. Alberta Ambient Air Quality Objectives and Guidelines Summary
Issued February 2013. ISBN: 978-1-1406-0757-7 (printed).

British Columbia
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Website: http://www.env.gov.bc.ca/epd/bcairquality/index.html
British Columbia does not have an ambient air quality criterion for arsenic.
Nova Scotia
Website: http://www.gov.ns.ca/nse/air/
Nova Scotia does not have an ambient air quality criterion for arsenic.
Québec
Website: http://www.mddefp.gouv.qc.ca/air/inter_en.htm
Québec does not have an ambient air quality criterion for arsenic.
US Environmental Protection Agency (EPA)
Website: http://www.epa.gov/iris/subst/0278.htm
The USEPA does not have an ambient air quality criterion for arsenic.
The USEPA (2013) does not have an inhalation toxicological criterion for arsenic based on
noncarcinogenic effects (Reference Concentration, RfC).
3 -1

The USEPA derived a Unit Risk for arsenic of 0.0043 (µg/m ) in1984 based on excess lung cancer
mortality in occupational workers at the Asarco smelter mine in Tacoma, Washington (Enterline and
Marsh 1982) and the Anaconda smelter in Montana (Brown and Chu 1983a,b,c; Lee-Feldstein 1983;
Higgins 1982).
Brown, C.C. and K.C. Chu. 1983a. Approaches to epidemiologic analysis of prospective and
retrospective studies: Example of lung cancer and exposure to arsenic. In: Risk Assessment Proc.
SIMS Conf. on Environ. Epidemiol. June 28-July 2, 1982, Alta, VT. SIAM Publications.
Brown, C.C. and K.C. Chu. 1983b. Implications of the multistage theory of carcinogenesis applied
to occupational arsenic exposure. J. Natl. Cancer Inst. 70(3): 455-463.
Brown, C.C. and K.C. Chu. 1983c. A new method for the analysis of cohort studies: Implications
of the multistage theory of carcinogenesis appled to occupational arsenic exposure. Environ.
Health Perspect. 50: 293-308.
Enterline, P.E. and G.M. Marsh. 1982. Cancer among workers exposed to arsenic and other
substances in a copper smelter. Am. J. Epidemiol. 116(6): 895-911.
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Higgins, I. 1982. Arsenic and respiratory cancer among a sample of Anaconda smelter workers.
Report submitted to the Occupational Safety and Health Administration in the comments of the
Kennecott Minerals Company on the inorganic arsenic rulemaking. (Exhibit 203-5).
Lee-Feldstein, A. 1983. Arsenic and respiratory cancer in man: Follow-up of an occupational
study. In: Arsenic: Industrial, Biomedical, and Environmental Perspectives, W. Lederer and R.
Fensterheim, Ed. Van Nostrand Reinhold, New York.
U.S. Environmental Protection Agency (EPA). 2013. Integrated Risk Information System.
The USEPA has derived Regional Screening Level for arsenic based on potential carcinogenic
effects. The Regional Screening Level for arsenic for residential air (30 years exposure) is 0.00057
3
3 -1
-6
µg/m based upon the USEPA inhalation unit risk of 0.0043 (µg/m ) and a risk level of 1x10 . The
3
Regional Screening Level for arsenic for industrial air is 0.0029 µg/m .
Agency for Toxic Substances and Disease Registry (ATSDR)
Website: http://www.atsdr.cdc.gov/mrls/index.asp
Criteria Last Updated: March 2013
ATSDR does not have a Minimal Risk Level for inhalation exposure to arsenic.
California
Website: http://www.oehha.ca.gov/air/hot_spots/2008/AppendixD1_final.pdf#page=68
http://www.oehha.org/air/hot_spots/tsd052909.html
Criteria Last Updated: December 2008
The California Environmental Protection Agency (CalEPA) acute (one hour) Reference Exposure
3
Level (REL) is 0.2 µg/m . The basis for the acute REL is decreased fetal weight in maternal mice due
to inhalation exposure for four hours per day on gestation days 9 through 12 resulting in a lowest3
3
observed adverse effect level (LOAEL) of 0.2 mg/m As2O3 (0.19 mg/m As) (Nagymajtenyi et al.,
3
1985). After application of a composite Uncertainty Factor of 1,000, the REL is 0.2 µg/m .
3

The chronic REL of 0.015 µg/m is based on observed decreases in intellectual function in a study
population of 201 children 10 years of age drinking water contaminated with arsenic for 9.5 to 10.5
3
years. The LOAEL in air was 0.23 mg/m based on an estimated LOAEL of 2.27 µg/L (Wasserman et
al., 2004; Tsai et al., 2003) by the use of route-to-route extrapolation. It is noted that the USEPA’s
current policy does not allow route-to-route extrapolation for the derivation of toxicological reference
criteria, so the relevance of this value should be questioned.
3

The eight hour REL is equal to the chronic REL of 0.015 µg/m , which is discussed below.
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The California Office of Environmental Health Hazard Assessment (OEHHA) has derived a Unit Risk
3 -1
for arsenic of 0.0033 (µg/m ) from human occupational exposure and lung tumor incidence (Enterline
et al., 1987) using a relative risk model, adjusted for interaction with tobacco smoking (CDHS 1990).
The study was an occupational study of workers in the Tacoma, Washington copper smelter.
California Department of Health Services (CDHS). 1990. Report to the Air Resources Board on
Inorganic Arsenic. Part B. Health Effects of Inorganic Arsenic. Air Toxicology and Epidemiology
Section, Hazard Identification and Risk Assessment Branch, Department of Health Services,
Berkeley, CA.
Enterline P, Marsh G, Esmen N, Henderson V, Callahan C and Paik M. 1987. Some effects of
cigarette smoking, arsenic, and SO2 on mortality among US copper smelter workers. J Occup
Med 29:831-838.
Nagymajtenyi L, Selypes A and Berensci G. 1985. Chromosomal aberrations and fetotoxic effects
of atmospheric arsenic exposure in mice. J Appl Toxicol 5(6):647-658.
Tsai SY, Chou HY, The HW, Chen CM and Chen CJ. 2003. The effects of chronic arsenic
exposure from drinking water on the neurobehavioral development in adolescence.
Neurotoxicology 24(4-5):747-753.
Wasserman GA, Liu X, Parvez F, Ahsan H, Factor-Litvak P, van Geen A, Slavkovich V, LoIacono
NJ, Cheng Z, Hussain I, Momotaj H and Graziano JH. 2004. Water arsenic exposure and
children’s intellectual function in Araihazar, Bangladesh. Environ Health Perspectives
112(13):1329-1333.

Texas
Website: http://tceq.com/assets/public/implementation/tox/dsd/final/july12/arsenic.pdf
Criteria Last Updated: July 2012
3

The acute (one hour) Effects Screening Level (ESL) of 3 µg/m is based on arsenic trioxide. The basis
for the acute ESL is decreased maternal weight gain and rales (labored gestation and gasping) in rats
due to inhalation exposure of arsenic trioxide aerosols for six hours per day beginning 14 days prior to
mating with continued exposure through mating and gestation, until gestation day 19 (Holson et al.,
3
1999). Results indicated a no-observed adverse effects level (NOAEL) and LOAEL of 3 mg/m and 10
3
mg/m , respectively.
3 -1

TCEQ also derived a Unit Risk value of 0.00015 (µg/m ) based on the three occupational
epidemiological studies of copper smelter workers. The Unit Risk was weighted based on an inverse
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variance of the individual Unit Risks values from the three studies and then combined together to
3
derive a final Unit Risk. The Texas chronic ESL of 0.067 µg/m is based on potentially carcinogenic
-5
effects for a lifetime daily exposure at an Estimated Lifetime Cancer Risk level of 1x10 .
Texas Commission on Environmental Quality. 2012. Arsenic and Inorganic Arsenic Compounds.
CAS Registry Numbers: 7440-38-2 (Arsenic). Prepared by Neeraja K. Erraguntla, Ph.D., Roberta
Grant, Ph.D. Toxicology Division.
Holson, J. F., D. G. Stump, C. E. Ulrich, and C. H. Farr. 1999. Absence of prenatal developmental
toxicity from inhaled arsenic trioxide in rats. Toxicol. Sci. 51: 87-97.
Michigan
Website: http://www.michigan.gov/documents/deq/deq-aqd-toxics-ITSLALPH_244167_7.pdf
Criteria Last Updated: March 2013
The Michigan Department of Environmental Equality has developed an Initial Risk Screening Level
(IRSL) and Secondary Risk Screening Level (SRSL) for arsenic assuming daily lifetime exposure of
3
3
0.0002 µg/m and 0.002 µg/m , respectively. The IRSL and SRSL are based upon the USEPA
3 -1
inhalation unit risk of 0.0043 (µg/m ) . The IRSL is based on a risk level of one in a million, and the
SRSL is based on a risk level of one in one hundred thousand. Both are considered protective for a
chronic exposure period.
New York
Website: http://www.dec.ny.gov/docs/air_pdf/agcsgc10.pdf
Criteria Last Updated: October 2010
The New York State Department of Environmental Conservation has developed an Annual Guideline
3
Concentration (AGC) for arsenic of 0.00023 µg/m for daily lifetime exposures based upon the USEPA
3 -1
inhalation Unit Risk of 0.0043 (µg/m ) and a risk level of one in a million. It also developed an AGC
3
for arsenic trioxide of 0.00031 µg/m based off the inhalation Unit Risk for arsenic by taking into
account an adjustment due to weight.
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Selection of Air Criteria for Giant Mine
The above sections of the memorandum discuss available criteria for cancer and non-cancer effects
and also the Unit Risk values that describe the carcinogenic hazard potential of inhaled arsenic. To
adequately protect the community in the vicinity of Giant Mine, it must be demonstrated that any air
quality criteria are protective of both carcinogenic and noncarcinogenic effects. Accordingly, two air
quality criteria will be recommended, one for carcinogenic effects and one for noncarcinogenic effects.
Carcinogenic effects will be discussed first and then noncarcinogenic effects.
Summary of Unit Risk Values for Potential Carcinogenic Effects
The Health Canada (2004) Unit Risk for arsenic and arsenic compounds is the most protective of the
four identified Unit Risk values (Health Canada, USEPA, TCEQ, and California OEHHA). It was
based on human occupational exposure lung tumor incidence in the Anaconda copper smelter
(Environment Canada/Health Canada, 1993). According to Brown and Chu (1983), workers at the
Anaconda smelter were exposed to arsenic trioxide. According to Environment Canada/Health
Canada (1993), the form of arsenic present at former gold-ore roasters is arsenic trioxide. It is
recommended that the Health Canada Unit Risk factor be used to derive health-based criteria for the
Giant Mine project.
Derivation of Air Criterion Based on Potential Carcinogenic Effects
Several regulatory jurisdictions have derived chronic air criteria based on potential carcinogenic
effects that are not useful for deriving air criteria for use during the Giant Mine remediation project.
For instance, USEPA has derived Regional Screening Levels based on 30 years of continuous
exposures. In addition, Michigan and New York have derived chronic criteria based on 70 years of
continuous exposure. For the Giant Mine project, such exposure times are not relevant. Instead, the
exposure time should match the period of construction activities, which in this case is 10 years.
Accordingly, health-protective air criteria for the Giant Mine project should be derived directly from
Unit Risk values and appropriate exposure periods.
Using the Health Canada (2004) Unit Risk factor, the acceptable average daily concentration of
3
arsenic in air for a 30 year exposure (24 hours a day, 350 days a year) is 0.004 µg/m for an
-5
Estimated Lifetime Cancer Risk level of 1x10 , which is the risk goal used by Health Canada for site
remediation. Assuming that remedial construction activities take place at the Giant Mine for 10 years,
the acceptable average daily concentration of arsenic in air for 24 hours/day, 350 days a year and 10
3
-5
years exposure is 0.011 µg/m for the same risk goal of 1x10 .
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Application of an Air Criterion Based on Potential Noncarcinogenic Effects
The air criterion for arsenic based on potential carcinogenic effects is a value that should be met on
average over 10 years. It is not a not to exceed value to be compared to hourly, daily, or weekly air
measurements. The criterion can be exceeded on a short term basis as long as it is achieved on
average over the ten year period. Alternatively, it can be converted to a ten-year total dose level that
must be achieved over the time period of the entire construction project.
3

Practically speaking, the air criterion for arsenic based on potential carcinogenic effects (0.011 µg/m )
should be linked to the average, long term results from the community monitors for arsenic, not to
daily measurements either at fence-line or community monitors.
Designation of Air Criterion Based on Potential Carcinogenic Effects
The air criterion for arsenic based on potential noncarcinogenic effects should be a criterion to which
daily data from community monitors can be compared. If PWGSC desires a daily criterion for use at
fence-line monitors, a fence-line criterion can be derived from the community criterion by the
application of a conservative dilution-attenuation factor (DAF).
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IDENTIFIED NORTH AMERICAN AIR CRITERIA FOR ARSENIC, NONCARCINOGENIC EFFECTS
Source

Averaging Time

Alberta Environment
(2005)

1-hour

Criterion Value
3
(µg/m )
0.1

Notes

Texas Commission on
Environmental Quality
(2012)

1-hour

3.0

Current TCEQ value
based on 6-hour/day
exposure, not 1-hour
exposure

California OEHHA
(2008)

1-hour

0.2

Based on 4-hour/day
exposure, not 1-hour
exposure

California OEHHA
(2008)

8-hour

0.015

OEHHA adopted the
chronic REL as the 8hour REL

Ontario Ministry of the
Environment (1991)
Alberta Environment
(2005)

24-hour

0.3

Basis unknown

Chronic

0.01

Based on outdated
TCEQ criterion. Not
risk-based. Based on T
LV of 10 ug/m3 divided
by 1,000.

California OEHHA
(2008)

Chronic

0.015

Based on 10 year
drinking water
exposures converted to
inhalation exposures

Based on outdated
TCEQ criterion. Not
risk-based. Based on
TLV of 10 ug/m3
divided by 100.

3

ARCADIS recommends that the Ontario Ministry of the Environment 24-hour criterion (0.3 µg/m ) be
used for the Giant Mine project, because it is the only criterion intended to be compared to daily (24hour) air quality monitoring results. In addition, the newly derived Texas ESL for 1-hour exposures (3
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3

µg/m ) is actually a 6-hour criterion when the documentation is reviewed. This 6-hour criterion
3
averaged over 24 hours is 0.3 µg/m which makes the Texas short term ESL consistent with the
Ontario daily criterion when the actual exposure times are considered.
ARCADIS recommends that the Alberta Environment criteria not be used for the Giant Mine project,
because they are based on outdated Texas Commission on Environmental Quality ESLs that were
updated in 2012. ARCADIS also recommends that chronic criteria not be used for daily air quality
monitoring, because chronic criteria are intended to be applied to annual average air concentrations,
not daily air concentrations. Similarly, the California OEHHA 8-hour criterion should not be used,
because it is a chronic criterion and was not derived for 8-hour exposures.
Summary of Recommended Criteria
•
•

Carcinogenic Effects
o Applies to average concentration over 10 years
Noncarcinogenic Effects
o Applies to individual 24-hour concentrations

0.011 µg/m
0.3 µg/m

3

3

Although the long-term criterion based on carcinogenic effects is an allowable average concentration
averaged over a ten-year period, this criterion could be applied to each year’s annual average data as
a matter of convenience. Applying the criterion to a single year’s annual average arsenic
concentration would be health-protective.
Regards,

Brian Magee, Ph.D.
Vice President, Principal Toxicologist
Global Leader for Human Health Risk Assessment
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AECOM
200 – 6807 Railway Street SE
Calgary, AB, Canada T2H 2V6
www.aecom.com

403 254 3301
403 270 9196

tel
fax

April 12, 2013
Via: Email
Belinda Campbell
Public Works and Government Services Canada

Dear Belinda Campbell:
Project No: 60284490
Regarding: Real-time Fenceline Monitoring Risk-Based Action Level (RBAL) for PM 10
AECOM has developed a Risk-Based Action Level (RBAL) for real-time fenceline monitoring of
inhalable particulate matter (PM10) for protection of the general public during remedial activities to be
performed at the Giant Mine site. This memo provides the derivation of site-specific particulate action
levels as an indication of when to initiate dust suppression activities and/or cease intrusive work for
the protection of the general public. It is understood that the primary soil contaminant at the project
site is arsenic. Therefore, the particulate action levels were developed based on this contaminant.

1.

Risk-Based Particulate Exposure Concentration Associated with
Arsenic

In order to develop an action level for particulates, it was first necessary to determine a risk-based,
acceptable concentration in air (AAC) for arsenic. No Canada Wide Standard is available for arsenic.
The Northwest Territories Department of Environment and Natural Resources has developed a
Guideline for Ambient Air Quality Standards (January 2011) for carbon monoxide, fine particulate
matter ( as PM2.5), ozone, nitrogen dioxide, sulphur dioxide and total suspended particulate. However,
the guideline does not outline guidelines for arsenic. The primary health concern with exposure to
long-term airborne emissions of arsenic is cancer risk. For the basis of developing a risk-based
particulate exposure concentration, an incremental lifetime cancer risk screening level of one chance
-5
in 100,000 (1 x 10 ) was used. This lifetime cancer risk is consistent with the risk goal used by
Health Canada for site remediation. Using the Health Canada Unit Risk factor for arsenic of 0.0064
3 -1
(µg/m ) (Health Canada 2004), which corresponds to 70 years of exposure, the AAC for arsenic
concentration corresponding to the Giant Mine site remediation, were it to last as long as ten years, is
3
-5
3 -1
0.011 µg/m [(1 x 10 / 0.0064 (µg/m ) ) x (10 yr / 70 yr)]. This risk-based arsenic concentration is
highly conservative considering that the planned excavation period is only two to three years and it
assumes that exposures occur 24 hours/day, 365 days/year.
3

For arsenic, an AAC was calculated by using the annual average concentration of 0.011 µg/m and
then adjusting for the exposure duration and frequency based on the anticipated remediation
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activities. It is expected that intrusive soil excavation activities which might generate site-related
particulates in the air would occur 12 hours/day (an expected work day) and 245 days/year (7
days/week for 35 weeks/year). Note that the assumption of 12 hours/day accounts for potential dustgenerating site activities that may at times extend beyond a standard 8 hour work day and that steps
will be taken to help prevent wind-blown dust at other times when no remediation activities are taking
3
place. The Health Canada risk based arsenic concentration of 0.011 µg/m can then be modified to
derive an AAC, as indicated below:
3

AcceptableAir Concentration 

0.011µg/m
12hr

245d

3

 0.0328µg/m


24hr 365d

In the next step, the PM10 action level was calculated by dividing the AAC by a soil concentration for
arsenic. The PM10 action level was calculated by conservatively assuming that 100% of the arsenic in
soil would become airborne. In other words, the concentrations of arsenic in particulates would mirror
the concentrations in soil.
The particulate concentration was calculated using the following equation:

Particulate ActionLevel 
Where:





C
=
AAC =
SC =

(C) (AAC)
SC

6

Conversion factor, 1 x 10 mg/kg
3
Acceptable Air Concentration, 0.0328 µg/m
th
Soil Concentration, 6,120 mg/kg (95 percentile arsenic soil concentration)
3

th

The particulate concentration based on the AAC for arsenic of 0.033 µg/m and a 95 percentile
3
th
arsenic soil concentration of 6,120 mg/kg is 5.36 µg/m . The 95 percentile was determined based on
data for 515 soil samples obtained from the document “Distribution of Arsenic in Surficial Materials:
Giant Mine” (Golder Associates, 2005). The location and material type sampled is outlined in Table 1.
The statistical summary of all 515 samples is outlined in Table 2 below.

Table 1 Summary of Sampling Locations and Associated Material Type
Investigated Areas

Material Type

Mill

Mixed Fill, and Clay with Silt and Sand

West of the Central Tailings
Containment Area

Tailings

West of Tailing Retreatment
Plant
West of Settling Pond
Propane Tank Farm
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Investigated Areas

Material Type

Townsite

Rock Fill, Mixed Fill, Clay with Silt and Sand,
and Soil with Organic Matter

Townsite Road

Rock Fill, and Soil with Organic Matter

Dam 7 to Yellowknife Bay

Tailings, Mixed Fill, and Soil with Organic
Matter

East of Dam 3

Mixed Fill, and Clay with Silt and Sand

Table 2 Statistical Summary of the Arsenic Soil Concentration Data Points (515)

2.

Maximum (mg/kg)

87000

Minimum (mg/kg)

5

Average (mg/kg)
95th Percentile
(mg/kg)

1687.27
6120

Adjustment Factors for Long-Term Community Exposure
3

As demonstrated above, a continuous PM10 risk-based exposure concentration of 5.4 µg/m during
every hour of remediation for 12 hours a day would correspond with the established annual healthbased objective for arsenic. The exposure concentration will be used as a basis to establish an action
level for 15-minute average real-time “fenceline” monitoring. Because the objective of the real-time
monitoring is to make continuous short-term (15 minute average) measurements close to potential
dust-generating remedial activities, it is unrealistic to assume that long-term average concentrations
in nearby communities would be at the levels.
Figure 1 shows the location of three of the arsenic contaminated areas (areas 6, 7 and 8) with
respect to three nearby population areas located to the north and northeast of Yellowknife. The
closest distance between any of the three populated areas and the contaminated sites is 1.77 km,
between Arsenic Area 6 and Resident Area A. The three arsenic areas are in the sector ranging from
the west-northwest to north-north with respect to the three nearby populated areas.
In establishing a conservative RBAL, (i.e., health-protective) adjustments are required to convert a
peak 15-minute concentration at a fenceline to long-term average community exposure. The required
adjustments include:
1.

An averaging time adjustment factor (ATF) to relate peak 15-minute concentrations to work-day
(12 hr) concentrations at the fenceline;

2.

The dilution adjustment factor (DAF) addresses the degree to which dispersion will reduce the
airborne fugitive dust concentrations by the time emissions reach nearby residential areas; and

3.

The wind frequency factor (WFF) accounts for the long-term wind patterns for the time of day
and time of year that remediation will take place in reference to the location of nearby populated
areas.
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Using these adjustment factors, the proposed action level will then be computed according to:
3

RBAL PM10 15-minute real-time action level = 5.36 µg/m x ATF x DAF x WFF (Equation 1)

Figure 1: Locations of Arsenic Contamination Closest to Residential Areas

Averaging Time Adjustment Factor (ATF)
Experience monitoring of PM10 near fugitive dust sources indicate that 15-minute average
concentrations are highly variable. Given that the objective of the monitoring plan is to ensure that
actions are taken to generally limit short-term concentrations at the fenceline below the RBAL, it has
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been conservatively assumed that the 12-hour work-day average concentration will not exceed 90%
of the RBAL. This assumption results in an ATF of 1.11 (1/0.90).
Dilution Adjustment Factor (DAF)
The DAF is defined as the relative degree of dilution from the fenceline monitor to the nearest
residential area. DAF was based on the modeled 1-hour average downwind concentration associated
with a ground level area source, representing a typical active excavation area. Model receptors were
placed at two distances corresponding to the fenceline where monitoring is taking place and the
closest residential area, where long-term exposure could occur. The DAF is then computed the ratio
of the modeled concentration at the fencelince receptor and the residential receptor. For this
calculation it is conservatively assumed that there is no deposition of PM 10 that would further reduce
airborne concentrations at the residential receptor. For a ground level source, the modeled
concentration pollutant is directly proportional to the emission rate and inversely proportional to the
wind speed. Thus, the selection of emission rate (1 g/sec) and wind wind speed (1 m/sec) do not
affect the ratio of the modeled concentrations at the fenceline and residential receptors.
The model parameters that affect the DAF are the size of the area source, distance of the fenceline
and residential receptors and the atmospheric stability class and dispersion environment (urban or
rural), which affect the rate of dispersion. U.S. EPA SCREEN3 model was applied with a rural
dispersion environment. In the rural mode SCREEN3 applies the standard Pasguill Gifford Taylor
(PGT) dispersion coefficients. Given that remediation activities will take place during daylight hours
SCREEN3 was applied using neutral atmospheric dispersion conditions (stability category D). During
most of a typical day the atmosphere is unstable (categories A, B, and C) which would result in
greater dilution. Stable conditions which occur at night result in a lesser dilution. Thus, the use of
neutral stability is suitably conservative as it results in the least degree of atmospheric dispersion that
would occur during daylight hours.
2

A 0.001 g/sec/m emission rate and 1 m/sec wind speed was applied in SCREEN3. The screening
model was used to estimate the degree of downwind dilution that would occur at the closest
residential location (Resident Area A) associated with remediation taking place at Arsenic Area 6, 1.7
km to the west-northwest. For this calculation it is assumed that primary fugitive dust generating
activities are taking place within a 300 m square area, corresponding to a portion of Arsenic Area 6,
closest to community receptors. The fenceline monitor was assumed to be located 100 m from the
downwind edge of the area source (i.e., 250 m from the center of the area source). The Dilution
Adjustment Factor was computed as the ratio of the SCREEN3 modeled concentration at the
3
fenceline receptor (2.61E+04 µg/m ) to the modeled concentration at the receptor 1.7 km downwind
3
(4.38E+03 µg/m ). This ratio results in a DAF of 5.96.
This DAF (in Equation 1) can further be adjusted to incorporate people who may be present near the
fenceline of an active excavation area for recreational purposes. The DAF for these recreational
receptors will be smaller than the 5.96 and could be as small as 1 due to minimal distance
attenuation. The recreational areas considered include the Marina and Ingraham Trail. To address
recreation that may occur close to the fenceline, the DAF would be replaced with the Daily Exposure
Factor (DEF). The (DEF) in Equation 1 and will reflect the number of hours per day spent at the
location (assumed to be less than 12 hours).
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DailyExposure Factor (DEF) 

12hrs/day site activity
H

Where:



H

=

Hours per day a person is at the fenceline

A value of 2 hours per day for H would result in a DEF of 6, which is roughly equivalent to the
currently modeled DAF value of 5.96.
Wind Frequency Factor (WFF)
To estimate the wind frequency factor a long-term wind rose was developed for non-winter
meteorological seasons (April through November) during the hours of 7 AM to 7 PM, approximating
the time of day and time of year that remedial activities are expected to occur. For this analysis five
years of hourly meteorological data (2008-2012) was obtained from the nearby Yellowknife
meteorological station. The resulting wind rose, shown in Figure 2 was then used to estimate the
fraction of the time during these periods that winds are likely to transport fugitive emissions in the
wind direction of the nearby populated areas (WNW, NW, NNW and N). The wind rose indicates that
winds from this sector are expected to occur about 22.3% of the time. This indicates that about 78%
of the time the concentration measured at the downwind fenceline will not affect the annual average
concentration at the residential areas because these areas are not downwind of any of the arsenic
remediation sites. The WWF accounts for the contribution of activities to annual average
concentrations by dividing the total frequency (100%) by the frequency of transport to the nearby
populated areas (22.3%). Thus, the WWF is 4.48 (100/22.3).

3.

Risk-Based Action Level

The RBAL for PM10 is computed by applying Equation 1.
3

3

RBAL = 5.36 µg/m x 1.11 x 5.96 x 4.48 = 159 µg/m .
This RBAL is also applicable to recreational users close to site activities when considering the same
WFF outlined previously and 2 hours of exposure per day.
TSP represents particles with an aerodynamic diameter less than 30 µm. TSP is not directly
associated with human health effects because particles between 10 and 30 µm in diameter are not
inhaled into the lungs. Thus, a human health RBAL was developed only for inhalable PM10.
Fenceline criteria for TSP will be outlined in the site-wide air monitoring plan and will be based on
nuisance effects.
Appendix A and Figure 2 provide the dispersion modeling and wind frequency information used to
develop the DAF and WFF, respectively.
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Figure 2: Wind Rose for Yellowknife Representative of Remediation Period
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If you have any questions, please do not hesitate to contact the undersigned.

Sincerely,
AECOM Canada Ltd.

Aileen Raphael, P.Eng.
Canada West Practice Lead – Atmospheric Services
aileen.raphael@aecom.com
AR:kw
cc Ajeev Mark Ramnauth, EIT.
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Sr. Air Quality Meteorologist
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Appendix A
SCREEN3 Model Output and
Input Used to Compute the
Dilution Adjustment Factor

04/08/13
10:29:49
*** SCREEN3 MODEL RUN ***
*** VERSION DATED 95250 ***
300 m area source
SIMPLE TERRAIN INPUTS:
SOURCE TYPE
EMISSION RATE (G/(S-M**2))
SOURCE HEIGHT (M)
LENGTH OF LARGER SIDE (M)
LENGTH OF SMALLER SIDE (M)
RECEPTOR HEIGHT (M)
URBAN/RURAL OPTION
ANGLE RELATIVE TO LONG AXIS
BUOY. FLUX =

=
=
=
=
=
=
=
=

.000 M**4/S**3;

AREA
.100000E-02
.0000
300.0000
300.0000
.0000
RURAL
.0000
MOM. FLUX =

.000 M**4/S**2.

*** STABILITY CLASS 4 ONLY ***
*** 10-METER WIND SPEED OF
1.00 M/S ONLY ***
*********************************
*** SCREEN DISCRETE DISTANCES ***
*********************************
*** TERRAIN HEIGHT OF
DISTANCES ***

0. M ABOVE STACK BASE USED FOR FOLLOWING

DIST
CONC
(M)
(UG/M**3)
STAB
------- ---------- ---250. .2612E+05
4
1700. 4384. 4
1.0

U10M
USTK MIX HT
(M/S) (M/S)
(M)
----- ----- -----1.0
1.0
320.0
1.0
320.0
.00

PLUME
HT (M)
-----.00
0.

***************************************
*** SUMMARY OF SCREEN MODEL RESULTS ***
***************************************
CALCULATION
PROCEDURE
-------------SIMPLE TERRAIN

MAX CONC
(UG/M**3)
----------.2612E+05

DIST TO TERRAIN
MAX (M)
HT (M)
------- ------250. 0.

***************************************************
** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
***************************************************

MAX DIR
(DEG)
------0.

AECOM
200 – 6807 Railway Street SE
Calgary, AB, Canada T2H 2V6
www.aecom.com

403 254 3301
403 270 9196

tel
fax

April 12, 2013
Via: Email
Belinda Campbell
Public Works and Government Services Canada

Dear Belinda Campbell:
Project No: 60284490
Regarding: Community Air Quality Monitoring and Fenceline Criteria –
Ambient Air Monitoring
A site-wide air quality monitoring plan (AQMP) is being developed for the remediation program
(including the roaster deconstruction air quality monitoring program and the remainder of the
remediation activities) at the Giant Mine site. The AQMP outlines methods for measuring,
documenting, and responding to potential airborne contaminants during the remedial activities. An
integrated approach has been developed for the AQMP, including a tiered air quality monitoring
approach starting at the site fenceline and extending into the community.
This letter is an excerpt from the site-wide AQMP to outline the air monitoring criteria currently
established for the community and fenceline air monitoring programs.

1.

Community Air Quality Monitoring Program - Ambient Air Quality
Criteria

Air monitoring will be carried out at two (2) locations. One sampling location will be south of the
remediation site on Latham Island. Another location will be in Yellowknife at the existing NAPS
station.
Community air quality criteria have been established to evaluate air monitoring results and to help
ensure protection of local air quality. The main purpose of this section is to outline the acceptable air
quality criteria for the targeted monitoring parameters to track potential effects on the local air quality.
The Department of Environment and Natural Resources has developed a Guideline for Ambient Air
Quality Standards based on the National Ambient Air Quality Objectives (NAAQO’s) and Canada
Wide Standards (CWS). This guideline was established under the GNWT’s Environmental Protection
Act and sets the standards for ambient air quality throughout the NWT. In cases where there is no
applicable GNWT standard, results will be compared to the Ontario Ambient Air Quality Criteria
(Ontario Ministry of Environment, April 2012).
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In addition, the Health Canada Unit Risk factor was used to derive the community annual criteria for
arsenic. The arsenic criterion is outlined in the Health Canada publication, “Federal Contaminated
Site Risk Assessment in Canada. Part II: Health Canada Toxicological Reference Values” (Health
Canada, 2004). The risk based community air quality arsenic criterion was calculated considering the
following:





Health Canada’s arsenic risk factor;
Incremental lifetime cancer risk screening; and
A ten year work plan exposure.
3 -1

Using the Health Canada Unit Risk factor for arsenic of 0.0064 (µg/m ) (Health Canada 2004), which
corresponds to 70 years of exposure, the air quality concentration for arsenic corresponding to the
3
-5
Giant Mine site remediation, were it to last as long as ten years, is 0.011 µg/m [(1 x 10 / 0.0064
3 -1
(µg/m ) ) x (10 yr / 70 yr)] (AECOM, 2013). For arsenic, consideration of carcinogenic effects for
annual criteria results in more stringent annual criteria than when considering non-carcinogenic
effects. For further information regarding the use of Health Canada Toxicological Reference Values
for the development of project specific arsenic criteria, please refer to AECOM’s letter dated April 12,
2013 regarding “Real-time Fenceline Monitoring Risk-Based Action Level (RBAL) for PM10”
(AECOM, 2013).
Exceedances to the community air quality criteria outlined in Table 1 will be reviewed and
investigated. In the event 24-hour or 1-hour average concentrations exceed these criteria, an
evaluation of both remedial procedures and control measures will be warranted. If exceedances are
determined to be project related, corrective measures will be identified by the Contractor in
association with the Consultant, Air Quality Consultant (AQC) and Public Works and Government
Services Canada (PWGSC). Long-term trends will be compared against relevant annual criteria and
will be used as a benchmark to measure environmental effects associated with the remediation
project.

Table 1
Parameter
Antimony
3
(µg/m )
Arsenic
3
(µg/m )
Asbestos as fibres
> 5 µm in length
3
(fibres/cm )
Iron
3
(µg/m )
Lead

Environmental Effects - Ambient Air Monitoring Criteria
Averaging
Time Period

24 hour
Annual
24 hour
24 hour
24 hour
24 hour

Source
Ontario Ambient Air Quality Criteria (April
2012)
Health Canada Toxicological Reference
a
Values (2004)
Ontario Ambient Air Quality Criteria (April
2012)
Ontario Ambient Air Quality Criteria (April
2012)
Ontario Ambient Air Quality Criteria (April
2012)
Ontario Ambient Air Quality Criteria (April

Giant Mine Community Air Quality Monitoring And Fenceline Criteria - 12April2013_V4.1.Docx

Criteria
25
0.011
0.3
0.04
4
0.5
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Parameter

Averaging
Time Period

3

(µg/m )
Nickel (in TSP)
3
(µg/m )

TSP
3
(µg/m )
PM10
3
(µg/m )
PM2.5
3
(µg/m )

24 hour
Annual
24 hour
Annual
24 hour
24 hour

Source
2012)
Ontario Ambient Air Quality Criteria (April
2012)
Ontario Ambient Air Quality Criteria (April
2012)
Guideline for Ambient Air Quality Standards
in the Northwest Territories (January, 2011)
Guideline for Ambient Air Quality Standards
in the Northwest Territories (January, 2011)
Ontario Ambient Air Quality Criteria (April
2012)
Guideline for Ambient Air Quality Standards
in the Northwest Territories (January, 2011)

Criteria

0.2
0.02
120
60
50
30

a Derivation “Real-time Fenceline Monitoring Risk-Based Action Level (RBAL) for PM10” (AECOM, 2013)

2.

Fenceline Monitoring Program - Site Specific Criteria

The fenceline monitoring program and associated action levels will be a construction management
tool that site operators will use to implement appropriate and effective emission control measures.
The fenceline air monitoring component of the air monitoring program is critical to ensure that the
remediation work is carried out in a manner that mitigates atmospheric emissions to a reasonable
extent. Real-time concentration averages will be continuously monitored on-site during remedial
activity and the values will be compared to approved short term action levels in order to assist site
managers in assessing or modifying site activities to prevent exceedances of project criteria.
The primary objective of fenceline air monitoring program is to monitor air emissions, on a continuous
basis at the upwind and downwind fenceline perimeters. Real-time monitoring data are compared to
approved, short term action levels developed to assist construction managers to respond and modify
site activities, as appropriate, to protect local air quality in nearby communities.
This section discusses the action levels and measures, to protect the local air quality from potential
adverse effects of the Project.
The first-line of defense is constant monitoring on-site for the presence of visible dust plumes as a
result of remedial activity. In the event that dust is detected, the condition will be assessed, with the
most appropriate corrective measures taken.
Results of the fenceline air monitoring program will be compared to site-specific action Levels that
have been developed specifically for this project. Real-time action levels will be used to help control
site operations to mitigate the potential for offsite exposures. The action levels provide a real-time
screening value for the 15-minute average PM10 concentrations to be compared against.
Giant Mine Community Air Quality Monitoring And Fenceline Criteria - 12April2013_V4.1.Docx
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An action level is a contaminant concentration that when exceeded requires a response such as
additional hand-held sampling, immediate work procedure modification and/or work stoppage until the
issue is resolved or elevated concentrations are reduced below the Action Levels.
AECOM has developed a Risk-Based Action Level for real-time fenceline monitoring of PM10 for
protection of the local air quality during remedial activities to be performed at the Giant Mine site.
Action levels were developed using a risk-based approach accounting for the duration of excavation
activities and the arsenic concentrations in soil and then accounting for dilution based on distance
from the source and wind frequency. The site-specific particulate action levels are an indication of
when it may be appropriate to initiate dust suppression activities and/or cease intrusive work for the
protection of local air quality. It is understood that the primary soil contaminant at the project site is
arsenic. Therefore, the particulate action levels were developed based on arsenic.
Action levels and the response actions will be evaluated periodically with respect to the results of the
Latham and Yellowknife community monitoring program to ensure that the action levels are
appropriate for controlling potential offsite emissions. If it is determined that the action levels are not
appropriate they will be accordingly adjusted. Additionally, the fenceline monitoring will allow for
determining the locations that require mitigation measures.
Tables 2 and 3 show the Action Levels for the fenceline air monitoring program during periods of
remediation.

Giant Mine Community Air Quality Monitoring And Fenceline Criteria - 12April2013_V4.1.Docx
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Table 2
Parameter

Visible Dust
Plumes
On-site

Action Level

Visible dust
observations
onsite

Fenceline Air Monitoring Action Levels –Visible Dust

Monitoring Averaging
Location
Period

On-site

Not
Applicable

Giant Mine Community Air Quality Monitoring And Fenceline Criteria - 12April2013_V4.1.Docx

Site Condition

Action Required if Level Exceeded

Condition 1 – A
single Action
Level
observation of
dust in a single
day.

If visible dust emissions are observed on-site, the AQC is to conduct
fugitive dust monitoring. Site continues to operate. The AQC is to
communicate the results to the Project Environment Inspector (PEI).
The PEI will instruct the Construction Contractor (CC) to investigate
the potential source of air emissions and evaluate the need to
implement emission control procedures and if the results require
mitigation measures as outlined below.

Condition 2 – A
second Action
Level
observation of
dust in a single
day or an
observation of
dust moving
offsite

Implement emission control procedures. The AQC will notify the PEI
of the condition. The AQC will also notify the PEI if action levels are
being exceeded at the Latham air monitoring station.
The CC will be instructed by the PEI to investigate the potential
source of air emissions and to implement emission control
procedures.

Page 6
April 12, 2013

Table 3
Parameter

Action Level

Fenceline Air Monitoring Action Levels - PM10

Monitoring Averaging
Location
Period

Site Condition

Action Required if Level Exceeded
The AQC notifies the PEI of the exceedances and also notifies the
PEI of air monitoring results at the Latham station.
Site continues to operate if Site Condition 3 is not met.

PM10

159 µg/m

3

@
downwind
project
15-minute
boundary
or receptor

PM10

159 µg/m

3

Giant Mine Community Air Quality Monitoring And Fenceline Criteria - 12April2013_V4.1.Docx

Condition 1 –
The difference
between the
upwind and
downwind
results in a
single Action
Level
exceedance
(measured) in a
single day.

Condition 2 –
The difference
between the
upwind and
downwind
results in a
second Action
Level
exceedance
(measured) in a
single day.

The CC will be instructed by the PEI to investigate the potential
source of air emissions and evaluate the need to implement
emission control procedures.
Emission control procedures may include the following:
 Establish trend of data and determine if evaluation/wait period is
warranted;
 Apply water to area of activity or haul roads to minimize dust
levels;
 Cover all or part of the excavation area;
 Change construction process or equipment that minimizes air
emissions; and/or
 Evaluate Site activities and mitigation measures as they relate
to PM10 concentrations.
The AQC notifies the PEI of the exceedances and also notifies the
PEI of air monitoring results at the Latham station.
CC to initiate appropriate control measures. Work shall resume
within a short time period when corrective procedures are
implemented. The CC and the EI will evaluate work practices and
determine the appropriate course of action.
The CC, PEI and PWGSC will review corrective action(s) taken to
date and identify additional measures to reduce air emissions.
Construction practices and procedures will be examined to assess
potential modifications.
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Parameter

Action Level

Monitoring Averaging
Location
Period

Site Condition

Action Required if Level Exceeded
AQC notifies the PEI. The PEI instructs the CC for immediate
temporary relocation or ceasing of activities.

PM10

159 µg/m

3

@
downwind
project
15-minute
boundary
or receptor

Giant Mine Community Air Quality Monitoring And Fenceline Criteria - 12April2013_V4.1.Docx

Condition 3:
The difference
between the
upwind data and
data at the
Latham Station
results in action
levels being
exceeded at the
Latham station
and the
fenceline
perimeter due to
project activities.

Temporary site relocation practices or stoppage of work will be
evaluated if concerns exist for air quality data at the Latham Station.
The site work location will be relocated or ceased until proper
techniques are identified and implemented.
The CC, PEI and PWGSC will review corrective action(s) taken to
date and identify additional measures to reduce air emissions.
Construction practices and procedures will be examined to assess
potential modifications.
Work does not resume until a satisfactory strategy is formulated and
implemented. CC, PEI and PWGSC to agree on the proposed
strategy.
Mitigative measures may include the following:
 Temporarily stop work;
 Temporarily relocate work to an area with potentially lower
emission levels;
 Slow the pace of construction activities;
 Reschedule work activities.
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If you have any questions, please do not hesitate to contact the undersigned.
Sincerely,
AECOM Canada Ltd.

Aileen Raphael
Canada West Practice Lead – Atmospheric Services
aileen.raphael@aecom.com
AR:kw
cc Ajeev Mark Ramnauth
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1.0

INTRODUCTION

1.1

Project Proponents and Summary

Aboriginal Affairs and Northern Development Canada (AANDC) has received a Type B water licence on
behalf of the Giant Mine Team consisting of AANDC and the Government of the Northwest Territories
(GNWT), and supported by the federal department of Public Works and Government Services Canada
(PWGSC). While AANDC will ultimately be responsible for compliance with any water licence issued, the
proposed Roaster Complex deconstruction will be conducted by Parsons Canada Ltd (Parsons), a private
sector contractor procured through PWGSC.
Recent inspections of the roaster complex have revealed deteriorating structural elements and building
envelopes. Due to the deteriorating condition of the buildings, there is the potential for significant
impacts to the environment and injury to humans through falling cladding, partial building collapse, and
arsenic and asbestos exposure to humans and wildlife. To address the human health and safety and
environmental risks associated with the roaster complex, the work includes abatement of all hazardous
materials within the roaster complex; management of non-hazardous materials; and the safe
deconstruction of the building structures. Sound waste management will be of particular importance to
the proposed project and is summarized below:
•

•

•

•
•

1.2

Removal and containerization of all arsenic trioxide and asbestos containing materials, and nonleachable lead paints from the Roaster buildings, and transportation to a temporary storage
facility located at the Giant Mine Site.
Removal, containerization, off-site shipping and disposal of all non-arsenic containing hazardous
materials from the Roaster buildings (i.e. leachable lead containing paints, PCBs, mercury, oils,
petroleum products, miscellaneous designated substances, etc.) at approved facilities.
Collection and disposal of semi-processed ores (“mineral wastes”) currently located within
pressure vessels to a tailings pond. Mineral wastes contaminated with arsenic trioxide dust will
be treated as arsenic trioxide wastes and uncontaminated mineral wastes will be disposed in the
Northwest Tailings Pond.
Temporary storage of clean non-hazardous wastes (steel, paper, concrete rubble, plastic, glass,
etc.) generated from the deconstruction of the buildings.
Capture of any treated mine water used to clean contaminated materials or to control dust and
subsequent filtration to remove asbestos fibres and treatment to remove hydrocarbons. Once
asbestos fibres and hydrocarbons have been removed, the waste water will be returned to the
Northwest Tailings Pond in order for it to be treated in the Giant Mine effluent treatment plant
to remove arsenic and other metals.

Project Location and Site Description

The Giant Mine Site (the Site) is located approximately five kilometres (km) north of Yellowknife along
Highway 4 (Ingraham Trail) as depicted in Figure 1. The Site is considered to include everything within
the boundaries of the former lease (Figure 2) that was in place during the operational period of the mine
(i.e. Lease L-3668T, now designated as Reserve R662T). Two impacted areas immediately outside the
Page 3 of 45

lease area are also considered to be part of the site. They are the Giant Mine “Townsite”, which was
removed from the surface lease in 1999, and an area of historic tailings deposition along the shore of
North Yellowknife Bay.
The Giant Mine is an abandoned mine that produced gold from 1948 until 2004, although from 1999 to
2004, gold ore was shipped off site for processing. The on-site processing of ore that occurred until
1999 created 237,000 tonnes of arsenic trioxide dust as a by-product. The arsenic trioxide dust, which is
soluble in water, is stored underground in fifteen purpose-built chambers and mined out stopes. In
addition to these features, other typical mining infrastructure exits on site including four tailings storage
areas, eight open pits, 35 openings to the underground, and over 100 buildings. Baker Creek flows
through the length of the lease area and into Great Slave Lake.
The roaster complex is a group of highly contaminated industrial process buildings located at the Site
south of the B1 Pit across Highway 4 (Figure 3). The buildings considered part of the roaster complex,
which were used in varying degrees from 1949 to 1999, include the following (Figure 4):
•
•
•
•

AC Roaster Building
Cottrell Building
Fan House and Stack
Calcine Plant

•
•
•
•
•

Dorrco Roaster
Arsenic Silo
Weigh Scale House
Baghouse Building
Roaster Flues
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Figure 1 - Location of the Giant Mine Site and Surrounding Features
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Figure 2 - Giant Mine Lease Boundary
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Figure 3 - Project Infrastructure
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Figure 4 - Structures of the Giant Mine Roaster Complex
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1.3

Environmental Policy and Legislative Framework

All work carried out at the Giant Mine is being implemented within a framework of federal and
territorial legislation, policies and guidelines. Of primary concern to the decontamination and
deconstruction of the Roaster Complex is waste management, including the handling, storing and
transporting of wastes in a manner that complies with all applicable regulatory requirements. The most
pertinent legislation and guidelines for setting waste management standards are identified below:
Federal Legislation, Policies and Guidelines
•
•
•
•
•

•
•

Contaminated Sites Environment, Health and Safety Policy prepared by Aboriginal Affairs and
Northern Development Canada (April 13, 2006) 1
A Federal Approach to Contaminated Sites prepared by the Contaminated Sites Management
Working Group (November 1999) 2
Northern Affairs Program Contaminated Sites Management Policy prepared by Aboriginal Affairs
and Northern Development Canada (August 20, 2002) 3
Transportation of Dangerous Goods Act and Regulations
Canadian Environmental Protection Act:
o Export and Import of Hazardous Waste and Hazardous Recyclable Materials Regulation
o Interprovincial Movement of Hazardous Waste
o Federal Halocarbon Regulations
o Controlled Products Regulations
o PCB Regulations
o Ozone Depleting Substances Regulations
Health Canada/Workplace Hazardous Materials Information System (WHMIS) Material Safety
Data Sheets (MSDS)
Canada Labour Code Part II - Occupational Health and Safety

Territorial Legislation, Policies and Guidelines
•
•

Government of the Northwest Territories Policy 53.01, Environment and Natural Resources
Establishment Policy (March 29, 2005) 4
Government of the Northwest Territories Guideline for the General Management of Hazardous
Waste in the NWT (February 1998) 5

1

Referenced Policy can be found using the following link: http://www.aadnc-aandc.gc.ca/eng/1100100035307
Referenced document can be found using the following link:
http://publications.gc.ca/collections/Collection/EN40-611-2000E.pdf
3
Referenced policy can be found using the following link: http://www.aadnc-aandc.gc.ca/eng/1100100034643
4
Referenced policy can be found using the following link:
http://www.enr.gov.nt.ca/_live/documents/content/53_01_Establishment_Policy.pdf
5
Referenced guidelines can be found using the following link:
http://www.enr.gov.nt.ca/_live/pages/wpPages/Waste_Management_Program_publications.aspx
2
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•
•
•

•

•
•
•
•
•
•
•
•

Government of the Northwest Territories Guideline for Contaminated Site Remediation
(November 2003)5
Government of the Northwest Territories Asbestos Safety Regulation 016-92
Government of the Northwest Territories Environmental Protection Service Guideline for Dust
Suppression (February 1998)
Environmental Protection Act:
o Spill Contingency Planning and Reporting Regulations
o Used Oil and Waste Fuel Management Regulations
o Guidelines for the Management of Waste Batteries
o Guideline for the Management of Waste Solvents
o Guideline for Ambient Air Quality
o Guideline for Dust Suppression
o Guideline for the General Management of Hazardous Waste
o Guideline for Ozone Depleting Substances
o Guideline for the Management of Waste Lead and Lead Paint
o Guideline for the Management of Waste Asbestos
Northwest Territories Mine Health and Safety Act
Northwest Territories Department of Environment and Natural Resources Environmental
Guideline for Ozone Depleting Substances (ODSs) and Halocarbon Alternatives (August 2007)
Workers Safety and Compensation Committee of the Northwest Territories and Nunavut Codes
of Practice – Asbestos Abatement (May 2012)
Northwest Territories Public Works and Services Department Guidelines for Asbestos Removal
and Disposal (February 2010)
Northwest Territories Occupational Health & Safety Regulations – (Draft, January 2012)
Environment Division, Department of Environment and Natural Resources, Northwest
Territories Guideline for the Management of Waste Asbestos (April 2004)
Northwest Territories Safety Act – Silica Sandblasting Safety Regulations (NWT R-015-92)
Northwest Territories Department of Environment and Natural Resources Burning and
Deconstruction of Buildings and Fire Extinguisher Training (October 2007)

Municipal By-Laws
• General Plan By-law No. 4656
• Zoning By-law No. 4404
• Building By-law No. 4469
Taking into consideration the policies and documents noted above, the guiding principles applied to all
aspects of the Giant Mine Remediation Project are as follows:
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• Within the Northern Contaminated Sites Program the health and safety of employees and
protection of the environment are an overriding priority. Management is committed to doing
everything possible to prevent injuries and to maintain a healthy environment;
• Meeting the overall AANDC objective to contribute to a safer, healthier, sustainable
environment for Aboriginal peoples and northern residents by striving to preserve and enhance
the ecological integrity of the environment;
• Meeting territorial, federal and AANDC policy requirements and legal obligations regarding the
management of contaminated sites; and
• Providing a scientifically valid, risk management based framework for setting priorities, planning,
implementing and reporting on the management of contaminated sites.
In addition to the general principles described above, the federal government has developed a
comprehensive framework to guide the management of federal contaminated sites. Beginning in 1995,
the federal government recognized the need for an efficient and consistent approach to dealing with
contaminated sites. As a result, the Contaminated Sites Management Working Group (CSMWG) was
established to promote common approaches to management and remediation of contaminated sites.
This working group now operates under the Federal Contaminated Sites Action Plan (FCSAP) which
serves as the framework under which all activities at the Giant Mine are implemented.
FCSAP is a cost-shared program that helps federal custodians to address contaminated sites for which
they are responsible. The primary objective of this program is to address the risks that federal
contaminated sites pose to human health and the environment and to reduce the associated financial
liability. The program has the complementary objectives of supporting other socioeconomic outcomes,
such as training and employment of Canadians and promotion of innovative technologies. Under FCSAP,
each contaminated site progresses through a systematic procedure that leads from assessment through
to remediation planning, remediation and, eventually, long term monitoring.

1.4

Purpose, Scope and Objectives of the Waste Management Plan

Appropriate waste management is key to minimizing impacts of a development on the environment and
human health and safety, which is AANDC’s overriding policy for work undertaken at the Giant Mine
site. This waste management plan, which will become effective upon issuance of the water licence,
details the guiding principles and procedures for waste management that will be adhered to during the
proposed deconstruction of the Giant Mine Roaster Complex.
As indicated in Section 1.3 above, the proposed waste management procedures contained within this
plan meet the standards set in applicable federal and territorial legislation and guidelines. In addition,
AANDC factored in the following considerations when setting the waste management procedures
associated with roaster complex deconstruction:
o

The remediation options for the Site currently subject to environmental assessment must not be
interfered with by the waste management procedures associated with Roaster Complex
deconstruction; and
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o

The waste management procedures associated with roaster complex deconstruction must align
with waste management procedures for the greater Giant Mine Remediation Project (GMRP)
given that deconstruction, which may take up to four years to complete, may overlap with the
implementation of the GMRP (subject to receipt of the necessary regulatory authorizations).

To prevent any interference with the Site remediation options currently undergoing environmental
assessment and waste management procedures for the GMRP, waste management for the roaster
complex deconstruction primarily involves the containerization of waste materials for either off-site
disposal/recycling or temporary storage on-site until such time that the main Type A water licence and
other applicable regulatory authorizations are issued for the greater Giant Mine Remediation Project.
These proposed waste management practices also align with AANDC’s commitment to adhere to the
conditions of former Water Licence N1L2-0043 to the greatest extent possible, including the umbrella
policy that all wastes are to remain at the Site unless they can be recycled or disposed of at appropriate
off-site facilities at this time. Therefore, minimizing the amount of waste generated and reusing and
recycling wastes wherever possible are very important. This is demonstrated by the commitment to use
treated mine water from the Polishing Pond rather than fresh water for decontamination and dust
control purposes. Used contact water generated during the deconstruction activities will then be
filtered to remove asbestos fibres and skimmed to remove hydrocarbons, and returned to the on-site
water management system for treatment in the existing Effluent Treatment Plant. The treated mine
water will then be reused for the proposed project.

2.0

WASTE TYPES AND MANAGEMENT

2.1

Waste Types

The Roaster Complex is known to contain many different types of non-hazardous waste, hazardous
waste, and hazardous waste impacted by arsenic trioxide. Recent inventories identified the following
approximate volumes of specific waste types that will be generated by the proposed deconstruction
work:
•
•
•
•
•
•
•
•
•

Non-hazardous waste – 2,300 m3
Mineral waste – 140 m3
Oils and liquids – 16 m3
PCB containing materials – 12 m3
Chemicals and mercury containing materials – 25 m3
Materials coated with leachable lead containing paint – 1 m3
Non-leachable lead painted materials – 4 m3
Arsenic trioxide dust and waste impacted by arsenic – 3,600 m3
Non-arsenic contaminated asbestos waste – <1 m3

In May 2010, the Giant Mine Remediation Project was assigned Hazardous Waste Receiver Registration
Number NTR000125 and, in 2012, Hazardous Waste Generator Number NTG505 by the GNWT.
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The waste types listed above and other wastes that will be generated during the course of the proposed
project have been grouped into eight categories described in detail below. The locations of waste
management infrastructure are identified in Figures 3 and 5 and geographic coordinates are provided in
Section 2.2 below.
1. Domestic refuse – Due to the close proximity of Yellowknife, a camp does not need to be
established. This will limit domestic refuse to lunch remnants (food and paper or plastic food
containers) brought to the site on a daily basis by crew members which will be temporarily
disposed of in specially designated garbage bins located within the temporary lunch facilities
that will be set up as part of the project. This segregation is necessary to reduce the wildlife
attractant potential of the domestic refuse. The refuse in the bins will be collected regularly
and permanently disposed of in the Northwest Pond Non-Hazardous Waste Area (Figure 3) for
immediate burial, as is currently done for all domestic refuse generated on the Site during care
and maintenance operations.
2. Sewage and greywater – Due to the need to prevent the spread of any hazardous materials,
including arsenic trioxide and asbestos dusts, any workers assisting with the deconstruction
works will be required to use portable toilets and washing facilities that will be set up at the
deconstruction site. The sewage wastes from these facilities will be collected and disposed offsite at a licensed facility to be confirmed by the selected contractor. Water from showering and
washing facilities within the decontamination trailer and office trailer will be treated as wash
water, as described below.
3. Non-hazardous materials – Approximately 2,300 m3 of non-hazardous building materials and
equipment will be generated during building deconstruction, including the following:
•
•
•
•
•
•
•
•
•
•
•
•
•

Structural steel
Plastic materials
Steel piping, machinery, tanks and spare parts
Steel exterior siding
Glass
Rubber hose and gaskets
Electrical panels and wiring
Furniture
Paper products
Fibreglass insulation
Concrete (raised pads on floor slabs)
Tools
Scrap metals, pipe and pipe fittings
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Non-hazardous materials will be stored on-site at the Temporary Waste Storage Area (Figure 5)
until such time that they are relocated to a permanent disposal area in accordance with any
future regulatory approvals for the greater GMRP.
The non-hazardous material does not pose a risk to the environment as it will be
decontaminated (e.g., washing with water; mechanical means such as industrial vacuuming)
prior to being transported from the active work area to the storage site.
Testing for
decontamination completion will follow the same procedures and criteria for high risk (level 3)
asbestos abatement as set out in the GNWT’s General Guidelines for Asbestos Removal and
Disposal, but with inclusion of testing for arsenic in addition to asbestos (Section 2.4). To guard
against creation of physical hazards, the non-hazardous waste materials will be bundled, stacked
neatly and organized. This will also improve the aesthetics of the waste piles, although the
Temporary Waste Storage Area will not be visible to the public.
Figure 5 - Waste Laydown Areas
Temporary Waste Storage Location – Labelled as Material Storage Area Location
Waste Transport Staging Area – Within the area labelled as Equipment Laydown Area

4. Hazardous or potentially hazardous materials – Approximately 3,700 m3 of hazardous or
potentially hazardous materials are within the roaster complex and include the following:
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Arsenic trioxide dust
Asbestos containing insulation coated with arsenic trioxide dust
Asbestos containing wall and ceiling insulation and exterior siding coated with arsenic
trioxide dust
Asbestos containing pipe and process vessel insulation coated with arsenic trioxide dust
Asbestos containing floor products coated with arsenic trioxide dust
Sodium cyanide dusts co-mingled with arsenic trioxide dust
Wooden and steel building materials and process equipment stained with
chemicals/mill process residues including sodium cyanide and arsenic trioxide
Refractory brick contaminated with arsenic trioxide
Personal protective equipment (PPE) coated with asbestos and arsenic trioxide dusts
Non-arsenic contaminated asbestos containing floor products and gaskets
Sodium cyanide containers potentially containing residual quantities
Containers of motor oil and grease
Cans of paint and spray paint
De-greasers, misc. cleaning products
Cans of glue/adhesives
Mercury containing control valves
Mercury containing light tubes
Dielectric fluids in transformers (potentially PCB containing)
PCB containing light ballasts
Fuel storage tank and piping with residual contents
Granular sulphur
Barrels of sodium hydroxide
Barrels of penetrating asbestos encapsulate
Antifreeze
Small quantities of lab chemicals (silver nitrate, potassium iodide, potassium
permanganate, pH buffer solutions)
Citrex cleaner
Partially full barrels of unknown liquids
Water coolers potentially containing chlorofluorocarbons (CFCs)/ozone depleting
substances (ODS)
Lead-acid batteries
Lead sheeting

The hazardous or potentially hazardous materials will be managed based on whether they are
contaminated by arsenic trioxide dust and contain asbestos as follows:
•

Hazardous or potentially hazardous materials uncontaminated by arsenic trioxide dust
will be containerized at the source area during decontamination and transported off-site
to licensed facilities. The Waste Transport Staging Area and if necessary the Temporary
Waste Storage Area (Figure 5) may be used as a temporary staging area for off-site
shipment of these wastes, which will be done in accordance with the GNWT General
Management of Hazardous Waste Guidelines.
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•

Arsenic trioxide dust and any other hazardous waste item contaminated with arsenic
trioxide dust including asbestos will be stored on-site at the Temporary Waste Storage
Area (Figure 5) for eventual disposal with the rest of the arsenic trioxide waste at the
Site as approved under the Type A water licence and other applicable regulatory
authorizations for the GMRP.

Protecting human health and safety and the environment are top priorities for this project and
the contractor will be required to prepare a Detailed Deconstruction Plan (Appendix D), with
review by PWGSC, prior to beginning any work that outlines the health and safety procedures;
mitigations for potential environmental effects; decontamination, abatement and
deconstruction methodologies; and spill contingency plans. At a minimum, the measures that
the contractor will be required to implement are as follows:
•
•
•
•
•

•

•
•
•

Provide confirmation that licensed waste disposal or recycling facilities have agreed to
accept waste from the deconstruction activities prior to shipping wastes off-site.
Provide disposal certificates showing the types and quantities of each waste shipped to
each off-site waste disposal or recycling facility.
During arsenic and asbestos decontamination activities, the buildings will be sealed to
prevent release of airborne contaminants to the surrounding environment.
Workers completing decontamination work will be supplied with the necessary PPE to
protect them from exposure.
Containerization and transport of all hazardous or potentially hazardous wastes will be
in accordance with the requirements of the Transportation of Dangerous Goods
Regulation (TDGR) and the Export and Import of Hazardous Waste and Hazardous
Recyclable Materials Regulation. This will provide stringent, environmentally protective
containment standards, regardless of whether the material is being transported off-site.
Where possible, suspected hazardous waste will be tested to confirm classification and
containerization requirements as per TDGR, but most suspected materials that cannot
be readily sampled will be simply treated as hazardous waste.
Weekly inspections during active waste placement and, at minimum, monthly
inspections during all other periods. Inspection records will be kept at the Site.
Air quality monitoring will be ongoing inside and outside the building during work that
will generate airborne contaminants (dust removal and asbestos abatement).
Storage of PCB hazardous waste for a period of greater than 30 days will comply with
the PCB Regulations.

5. Mineral wastes – The Roaster Complex contains some mineral wastes remaining from ore
processing activities, including:
•
•

Residual semi-processed ore materials located in process vessels, tanks and piping;
Water located in floor sumps; and
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•

Calcine.

These three materials are chemically similar to the ore itself or the tailings, and is therefore
suitable for disposal in the Northwest Tailings Pond. However, due to their location within the
roaster complex, some of the mineral wastes are contaminated with arsenic trioxide dust.
Mineral waste contaminated with arsenic trioxide dust will be considered arsenic-containing
hazardous waste and will be stored at the Temporary Waste Storage Area (Figure 5) for eventual
disposal with the rest of the arsenic trioxide waste at the Site under the Type A water licence
and other applicable regulatory authorizations. Only mineral waste that is not contaminated
with arsenic trioxide will be disposed of in Northwest Tailings Pond.
6. Waste water – Waste water refers to any water used in the decontamination process to control
or remove arsenic trioxide and/or asbestos dust; water used to control dust; and the wash
water generated by workers washing and showering in the office and decontamination trailers;
and any other liquid effluent stream generated by the proposed deconstruction work except for
sewage from the portable toilet facilities to be set up in the controlled work area. All waste
water will be captured, filtered to remove asbestos fibres and treated for hydrocarbons before
being discharged to the Northwest Tailings Pond. The volume of water pumped into the
Northwest Tailings Pond will be tracked.
Water within the Northwest Tailings Pond is pumped to the Effluent Treatment Plant and then
discharged to the Settling Pond where it flows through a permeable dyke to the Polishing Pond
(Figure 3). Treated water within the Polishing Pond will either be reused in the proposed work
or will be discharged to Baker Creek. Until such time that the Type A water licence for the
GMRP is issued, AANDC commits to continuing adhering to the effluent quality criteria (Table 1),
sampling requirements and Surveillance Network Program set out in Water Licence N1L2-0043.
Table 1 - Effluent Quality Criteria in Former Water Licence N1L2-0043
PARAMETER

MAXIMUM AVERAGE CONCENTRATION

Total Ammonia
Total Arsenic
Total Copper
Total Cyanide
Total Lead
Total Nickel
Oil and Grease
Total Suspended Solids
Total Zinc
pH

12 mg/L
0.50
0.30
0.80
0.20
0.50
N/A
15.0
0.20
N/A

MAXIMUM CONCENTRATION OF ANY
GRAB SAMPLE
N/A
1.00
0.60
1.60
0.40
1.00
5.0
30.0
0.40
6-9.5

7. Hydrocarbon contaminated soils – Any soil that becomes contaminated as a result of
hydrocarbon spills will be stored in sealed drums that are clearly labeled as hydrocarbon
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contaminated soil. Drums will be stored upright, placed four to a pallet, and transported to an
area northwest of the Mobile Equipment Garage (Figure 3). These soils will ultimately be
treated or disposed of along with all other similarly contaminated soils during implementation
of the Remediation Plan for the Site, which is currently undergoing environmental assessment.
The Spill and Emergency Response Plan identifies the procedures for responding to hydrocarbon
spills, including the need to set criteria for determining when clean up of a spill is considered
complete. The criteria are dependent on location and type of spill; therefore, they are
developed as part of the response to specific events. For larger spills this may involve soil
and/or water sampling for comparison against specific standards (e.g., GNWT Industrial
Standards).
8. Recovered hydrocarbons and hydrocarbon contaminated adsorbent materials – Waste water
(see item 6 above) will be treated for hydrocarbons which will involve skimming any visible
hydrocarbons from the water surface and passing waste water through an adsorbent media
such as activated carbon to remove hydrocarbons. The resulting hydrocarbon residues and used
adsorbent materials will be containerized in accordance with the Transportation of Dangerous
Goods Regulations and stored at the Temporary Waste Storage Area as these materials will
contain arsenic trioxide. Final disposal of the recovered hydrocarbons and hydrocarbon
contaminated adsorbent materials will be carried out in accordance with any future regulatory
approvals received following the completion of the environmental assessment for the GMRP.
9. Hazardous materials contaminated soils and personal protective equipment - Soils and personal
protective equipment (PPE) that become contaminated with hazardous materials during the
course of the proposed deconstruction work will be managed in the same way as Item 4 –
Hazardous and potentially hazardous materials and summarized below:
•

•

•

Soils and PPE contaminated with hazardous or potentially hazardous materials
uncontaminated by arsenic trioxide dust or asbestos will be containerized at the source
area during decontamination and transported off-site to licensed disposal or recycling
facilities. The Temporary Waste Storage Area (Figure 5) may be used as a staging area
for off-site shipment of these wastes.
Soils and PPE contaminated with arsenic trioxide dust and asbestos will be stored onsite at the Temporary Waste Storage Area (Figure 5) for eventual disposal with the rest
of the arsenic trioxide waste at the Site as approved under the Type A water licence and
other applicable regulatory authorizations.
The soils mixed with small deconstruction debris left at the work area footprint will be
scraped up and stored on-site at the Temporary Waste Storage Area (Figure 5) for
eventual disposal with the rest of the arsenic trioxide waste at the Site as approved
under the Type A water licence and other applicable regulatory authorizations.
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2.2

Waste Management Infrastructure

The infrastructure required for the waste management system is described below and shown on Figures
3 and 5 above. Electronic mapping is currently based on a unique grid system called the Giant Mine
Remediation Grid System but plans are being developed to convert to a more standard system. AANDC
commits to providing electronic data in accordance with the MVLWB’s Standards for Geographic
Information Systems (GIS) Submissions when it becomes available.
1. Northwest Pond Non-Hazardous Waste Area (UTM Zone 11V, 636209.750 mE and
6935448.28 mN) – A disposal site for non-hazardous waste has been operated at the north end
of the Northwest Tailing Pond since the pond was commissioned in 1987. Food wastes, paper,
wood, plastics, rubber and steel waste, and used air filters are placed in the Northwest Pond
Non-Hazardous Waste Area.
While tailings disposal was active, the waste was covered with tailings discharged from the Mill.
Shortly after the Mill shutdown and tailings were no longer produced, the accumulated waste
was pushed out onto the dry tailings to form a berm, effectively creating a landfill site contained
by Dam 22B on the north side and the circumference of the berm on the south side. Exposed
wastes are regularly leveled and capped with waste rock.
At this time, water within the Northwest Pond seeps directly into the underground workings
where it is captured by the underground water management system, treated using the existing
water treatment facility and discharged to Baker Creek if the effluent quality criteria set out in
former Water Licence N1L2-0043 are met (Table 1). Any water seeping through Dam 22B is
captured on the downstream side of the dam, sampled to monitor chemistry and pumped
directly back to the pond. Pumped water volumes are monitored using a flow metre. Additional
monitoring of the facility includes annual inspections of the tailings dams and five year dam
safety reviews.
Remedial options for the Northwest Pond and associated non-hazardous waste area will be
implemented under the Remediation Plan for the Site, which is currently undergoing
environmental assessment.
2. Mobile Equipment Garage Laydown Area (UTM Zone 11V, 636176.41 mE and 6932596.05 mN) –
The large, accessible space located to the northwest of the Mobile Equipment Garage is being
used as a laydown area for storing hydrocarbon contaminated soils until they are either taken
off site for recycling or until final disposal methods are approved through the Type A licensing
process to occur following completion of environmental assessment EA0809-001. Storage
containers are appropriately labelled and inventoried. In the event of a spill, the procedures
described in the Emergency Spill Response Plan provided under Tab 5 in the application package
will be followed or as otherwise approved by the MVLWB.
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3. Temporary Waste Storage Area (UTM Zone 11V, 636969.04 mE and 6933427.92 mN) – With the
exception of mineral wastes, all wastes generated by the deconstruction of the roaster complex,
which is expected to be approximately 6,100 m3 of waste including hazardous and nonhazardous materials, will be stored in one location at the northeast corner of the Central Tailings
Pond (i.e. Temporary Waste Storage Area; Figure 5) in accordance with applicable legislation
and guidelines listed in section 1.3 above. Individual waste streams will be segregated within
the Temporary Waste Storage Area to ensure proper management, tracking and inspection.
Additional measures to mitigate health, safety and environmental risks include:
•
•
•
•
•
•

•

Restricting access to the hazardous waste with fencing and posting signs identifying the
area as containing hazardous waste at all possible access points.
Maintenance of a detailed inventory of the wastes which will be kept at the Site.
Written confirmation that licensed waste disposal or recycling facilities have agreed to
accept waste from the deconstruction activities prior to shipping wastes off-site.
Provision of disposal certificates showing the types and quantities of each waste
shipped to each off-site waste disposal or recycling facility.
Weekly inspections during active waste placement and, at minimum, monthly
inspections during all other periods. Inspection records will be kept at the Site.
Grading and covering the Temporary Waste Storage Area with 0.6 m of compacted
granular fill obtained from on-site sources of borrow materials including crushed waste
rock from a section of road bed and small existing stockpiles on the Site near the
northeast corner of the Central Tailings Pond and Freeze Optimization Study area to
create a secure pad.
Construction of drainage re-routing measures, primarily along the east side of the area
(i.e. the up-gradient area), to prevent erosion and to control run-on from the adjacent
native ground and bedrock outcrops. The Temporary Waste Storage Area itself will be
graded to drain towards the centre of the Central Tailings Pond where run-off will
connect with the existing drainage channels that flow towards the North Tailings Pond.

The Temporary Waste Storage Area was selected after examining potential areas across the Site
and comparing each area to the following criteria:
i.

ii.

Size – The required size of the temporary storage facility will be a function of the total
volume of deconstruction materials and the height to which the material can be
stacked. Assuming that we will have approximately 7,000 m3 of waste and the material
will be 1 m high, we will require a storage area of approximately 7,000 m2. This
represents a conservative estimate.
Location – This includes the storage areas proximity to the designated work area as well
as its road access. A good storage location would be within a reasonable distance of the
designated work area and will have road access that is adequate for the types of
equipment on site.
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iii.

iv.
v.
vi.

Surface Conditions – This refers to the conditions of the subgrade. The subgrade must
be relatively level, dry, and compact to allow for both material storage and equipment
traffic. A good storage location would require minimal grading and drainage control.
Visibility by Public – For aesthetic reasons, limited visibility from the public highway or
other public roads, and across the water from Latham Island/N’Dilo.
Proximity to Water Body – Try to maximize the distance between the storage area and
nearby natural water bodies. This would not apply to tailings ponds.
Future Operations – It is important to choose a temporary storage location that will not
impede any future mine remediation operations or get in the way of any current
operations.

The location identified in Figure 5 was selected as the preferred Temporary Waste Storage Area
because it is sufficiently large enough to accommodate all wastes; is in a secure location not
visible to the public; is well removed from any water bodies; is a relatively short haul along mine
roads requiring no upgrades; is fairly dry, topographically high, and level; and is near the
expected final disposal location for non-hazardous waste 6.
5. Effluent Treatment Plant (UTM Zone 11V, 636907.00 mE and 6934168.02 mN) – Water is
reclaimed from the Northwest and North Ponds for treatment in the Effluent Treatment Plant
(ETP) during the open water season, usually from July through September but can extend from
June to October. The ETP consists of a primary and secondary circuit. The primary circuit
consists of three agitating tanks in series and is fully automated; under normal operating
conditions only this circuit is operated. A backup or secondary circuit consists of three agitator
tanks in series, with the middle tank bypassed and is operated manually. Influent water from the
Northwest Pond and North Pond is normally blended to optimize reagent consumption.
A 60% solution of ferric sulphate is added to the influent water prior to entering the first
agitator tank. The ferric iron combines with arsenic to form amorphous ferric arsenate
precipitates. Arsenic species are also removed from solution by absorption on amorphous
ferrihydrite (iron hydroxide) precipitates.
Lime slurry is added to the first tank to neutralize the acid generated by hydrolysis of the iron
and maintain optimal pH for arsenic precipitation. A polymeric flocculent is also added to
increase the efficiency of solids settling. The overflow from the last of the three tanks in each
circuit, containing water and precipitates, drains through a short pipeline to the north end of the
Settling Pond. The lime slurry and flocculent solution are prepared from dry reagents in the ETP
building next to the tanks. The ferric sulphate is received at the site as solution ready for
addition to the circuit, and is stored in large tanks adjacent to and inside the ETP.

6

AANDC recognizes that the final disposal location for non-hazardous waste requires approval through the Type A
licensing process but considers it prudent to take into consideration the current proposed plans.
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6. Settling Pond (UTM Zone 11V, 636665.01 mE and 6934132.7 mN) – The Settling Pond provides
quiescent conditions to allow precipitates to settle out of the water. The Settling Pond is
separated from the downstream Polishing Pond by a permeable rock-fill dyke, which retains
precipitates within the Settling Pond, while allowing the clarified water to seep through. Settling
efficiency is greatly improved by the addition of flocculent in the ETP. Efficient settling within
the pond reduces the build-up of precipitates on the upstream face of the dyke, thus reducing
the hydraulic gradient required across the dyke to push water from the Settling Pond to the
Polishing Pond. A larger hydraulic gradient would encourage the infiltration of precipitates to
the Polishing Pond, which could result in unacceptably high concentrations of arsenic in the final
effluent. The potential for this effect limits the maximum practical treatment rate to
approximately 7,000 m3 per day.
7. Polishing Pond (UTM Zone 11V, 636508.75 mE and 6934023.76 mN) – The Polishing Pond has a
large capacity (230,000 m3) and residence time of approximately one month. The pond provides
the last opportunity for settling any precipitates carried over from the Settling Pond. The
Polishing Pond also allows some mixing of the water, smoothing out variations in the water
quality, and allowing brief ETP process upsets to occur without producing water that is
unacceptable for discharge. In the event of more lengthy treatment problems, the large capacity
of the basin also allows an opportunity to contain water that does not meet the discharge limits
and, if necessary, to pump the water back to the ETP for retreatment. Treated water that is not
recycled from the Polishing Pond and that meets the effluent quality criteria in Table 1 is
discharged through a siphon line from the south end of the Polishing Pond that runs under mine
access roads and Highway 4 prior to discharging into Baker Pond. Typical water quality results
over the year for the Polishing Pond at the discharge point to Baker Creek are summarized in
Table 2 below.
Table 2 - Polishing Pond Water Quality Results
PARAMETER

UNITS

Total Alkalinity, as CaCo3
Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Bromide
Cadmium
Calcium
Cesium
Chloride
Chromium
Cobalt

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

AVERAGE

MAXIMUM

CONCENTRATION

CONCENTRATION

69.3
0.0155
0.362
0.288
0.015
1
ND
ND
0.33
3.09
0.00008
418
0.0001
313
0.0007
0.0114

92.1
0.201
1.09
0.433
0.020

0.40
6.30
0.0005
464
0.0003
410
0.0011
0.0802
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Copper
mg/L
Cyanide, Total
mg/L
Dissolved Organic Carbon
mg/L
Hardness
mg/L
Iron
mg/L
Lead
mg/L
Lithium
mg/L
Magnesium
mg/L
Manganese
mg/L
Mercury
mg/L
Molybdenum
mg/L
Nickel
mg/L
Nitrate/Nitrite, as N
mg/L
Oil and Grease
mg/L
pH
unitless
Phosphorous
mg/L
Potassium
mg/L
Rubidium
mg/L
Selenium
mg/L
Silicon
mg/L
Silver
mg/L
Sodium
mg/L
Specific Conductivity
uS/cm
Strontium
mg/L
Sulphate
mg/L
Thallium
mg/L
Titanium
mg/L
Total Ammonia, as N
mg/L
Total Dissolved Solids
mg/L
Total Kjeldahl Nitrogen
mg/L
Total Organic Carbon
mg/L
Total Phosphate, as P
mg/L
Total Suspended Solids
mg/L
Turbidity
NTU
Uranium
mg/L
Vanadium
mg/L
Zinc
mg/L
1
ND is the acronym for not detected.

0.0111
0.0063
4.56
1416
0.032
0.0004
0.027
89.5
0.0241
ND
0.0231
0.0401
6.74
ND
7.76
ND
11.9
0.0074
0.0011
1.5776
0.0001
160.6
2961
2.83
1098
0.0001
0.0051
0.0176
2426
0.432
4.54
0.0054
<1
0.41
0.00226
0.0016
0.0055

0.0111
0.0145
5.14
1520
0.161
0.0070
0.056
100
0.499
0.0305
0.0687
9.45
8.01
13.3
0.0111
0.0019
1.8500
0.0002
191
3180
3.88
1170
0.0001
0.016
0.04
2760
0.732
5.32
0.0076
1.9
1
0.0061
0.0031
0.0713

8. Waste and Equipment Transfer Facility (WETF) (UTM Zone 11V, 636665.01 mE and
6934132.7 mN) – The WETF provide a means for safely moving waste and equipment from
within containment areas to the exterior of the containment areas during building
decontamination activities. The facility consists of the three chambers and will be constructed of
scaffold frames and covered with plastic sheeting. The WETF will be located at each high risk
containment area to ensure that it is always located near the active work area, however the
WETF will not move while high risk abatement activities are being conducted within the
containment.
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The first area is a staging area for packaged waste that has been decontaminated but is
considered “dirty” because the packaged material remains within the contaminated zone.
Packaged waste will be brought from the “dirty” waste staging area to a second chamber for
washing and for a second layer of protective wrap. This second chamber will be an enclosed
staging area within the high-risk containment, and will be separated from the first chamber by
plastic double directional doors. The second stage of the WETF will take advantage of the water
control and collection systems being installed for the overall building decontamination (see
section 3.0 for further details).
The doubly-packaged waste will then be placed in the clean room staging area of the WETF,
separated from the second chamber by another set of double flapped doors. The clean portion
of the WETF will extend out from the structure being abated. Waste will be removed from the
clean room staging area and transferred to the designated lay down area, either the Temporary
Waste Storage Area or the Waste Transport Staging Area.
9. Waste Transport Staging Area (WTSA) (UTM Zone 11V, 636087 mE and 6932684 mN) – The
Waste Transport Staging Area is for the temporary storage of containerized, decontaminated
waste prior to transport of waste either off-site (non-arsenic containing hazardous waste) or to
the Temporary Waste Storage Area (non-hazardous waste and arsenic-containing waste). This
area will be immediately adjacent to the East of the Roaster Complex work area and connected
to an existing mine access road. The Waste Transport Staging Area will have smooth ground,
suitable for equipment travel when transporting containerized waste, and will be set back from
the active work areas. There will be one designated entry/exit point where material quantities
will be monitored for reporting requirements. Wastes will be primarily organized by nonhazardous versus hazardous, and each waste stream will have a designated storage area,
separate from other waste type storage areas within the WTSA.

2.3

Abatement and Decontamination Procedures

Prior to deconstruction, the hazardous materials within the Roaster Complex structures as outlined in
Section 2.1 need to be contained and removed safely and in a manner that prevents the spread of
contaminants beyond the work area. These abatement activity procedures vary with the type, location
and amount of hazardous materials present. Based on the definitions outlined in the Northwest
Territories and Nunavut Codes of Practice for Asbestos Abatement and the added risk associated with
the presence of arsenic trioxide impacted materials, it was determined that decontamination activities
in the Roaster complex will be completed using either moderate risk abatement procedures or high-risk
abatement procedures as follows:
•

Due to the nature and condition of the hazardous materials located on the interior and exterior
of the buildings, work will be conducted using high-risk procedures in the AC Roaster, Bag
House, Cottrell, Dorrco, Calcine, Silo and Fan House Buildings.
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•

Moderate risk activities will include glove bag abatement procedures used on exterior asbestos
piping, which will be limited to a few pipelines, ducts and lines running between the AC Roaster
building and the west adjacent buildings.

Due to the presence of contaminated dusts coating the materials, the abatement process requires a
decontamination step which includes washing and/or vacuuming materials as appropriate. The
decontamination procedures were developed for known hazardous materials identified within the
buildings and structures. In the event that a new or suspected hazardous material is discovered during
abatement or deconstruction activities all work will stop and samples will be collected to confirm the
presence or absence of hazardous materials. If the new material discovered is hazardous, daily work
plans and procedures will be modified.
The equipment and procedures required for abatement and decontamination are described in sections
2.3 to 2.7 below with supplemental decontamination procedures for individual buildings, areas
containing hazardous materials and type of hazardous material detailed in Appendix A.
2.3.1

Decontamination Equipment

The equipment that will be used during decontamination and abatement are identified below.
Decontamination enclosure system – A series of connected rooms, separated from the work area and
from each other by air locks, for the decontamination of workers and equipment. This unit shall be
constructed with at least two layers of 6-mil poly for the floors, walls, and ceiling. The floor of the dirty
room shall consist of two layers of 6 mil poly plus a third layer of poly, 4 mil or thicker, to be used as a
removable drop layer. Drop layer is to be removed as needed, at least daily.
Equipment decontamination enclosure system – The equipment decontamination enclosure system is
the portion of a decontamination enclosure system designed for controlled transfer of materials and
equipment into or out of the work area, typically consisting of a washroom and holding area.
Worker Decontamination Unit (DCU) – Two separate units are planned for the site
The DCU is a manufactured personnel decontamination facility contained within a 53' semi-trailer. The
units are designed to be detached from the hazardous waste work areas and contain all required
decontamination systems. The facilities within the trailer(s) are made up of a clean room where
personnel can change, a mask room where clean respirators are stored, a dirty room which is entered
after being exposed to hazardous materials, and a shower room.
Industrial HEPA Vacuum – "Vac Loader"- one unit for the site
The vac loader is a manufactured 2350CFM/27"Hg industrial vacuum trailer. This unit is designed to
extract large volumes of dust and debris. Waste is vacuum transported through a 5" flexible hose with a
vacuum hose range of up to 1000’. The units have been purposely ordered for hazardous waste
handling. The unit has a cyclone hopper to drop waste, a primary bag house filtration system and a dioctyl phthalate (DOP) tested HEPA filter for final air discharge. The units have an auto bagging system
for packaging hazardous waste designed to discharge into metre bags. The waste down loading system
has a built in auger at the discharge hatch. This prevents overloading of the waste containers being used
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for packaging. A water spraying system is located at the waste drop hatch to control dust and includes a
separate vacuum inlet for dust and debris control if required.
Shrink Wrap – Shrink wrap is a fire rated thermal plastic sheeting manufactured to shrink when heat is
applied to its surface. The heat causes the plastic to be drawn to the scaffold to provide a wind resistant
9-mil translucent “skin.” The product if punctured and or cut, will not continue to run (tear) past the cut
location. Figures 6a and 6b show shrink wrapped buildings.
Figure 6a and Figure 6b - Shrink Wrapped Buildings

Plastic Sheeting – Plastic sheeting will be used on all containment facilities and structures. This product
has been found to be resistant to most weather environments throughout Canada. The methods used
to secure the sheeting are organized and secured so that the sheeting, if compromised will not cause the
whole structure to fail. The plastic sheeting enclosures will be airtight, able to withstand 140 km/hr
winds, will not support fires and are static resistant.
Encapsulant – An amended solution including a polymer agent that is designed to bind to surfaces and
seal them, including any potential dust on the surfaces. The polymer agents that will be used include
Towerthon Plus and Bakor 120-19 and MSDS are provided in Appendix B.
Scaffolding - System Scaffolding will be used. This is a common scaffold system that locks together at all
connection points. The rosette design provides excellent versatility when scaffolding in irregular spaces.
System scaffold is one of the preferred scaffolds for engineer certification and is one of the most
efficient scaffolds to erect. For locations where the System Scaffolding is not suited, tube and clamp
scaffold gear will be used. The quantity of tube and clamp installations will likely be minimal. No
current locations have been confirmed with the exception of the personnel entry/exit chambers.
Mercury Vacuum - A specifically designed vacuum will be used to collect any mercury without
volatilizing the metal during the collection process. Waste bulk mercury is separated during vacuuming
and is collected in a catch container attached to the vacuum. Associated mercury contaminated debris
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is deposited into a standard issue vacuum bag for easy packaging as potential mercury waste. The
vacuum is Di-Octyl Phthalate tested – complete with HEPA filter.
Manometer - These instruments will be used to measure air pressure differences between two
separated atmospheres. Used as part of a high-risk containment safety check, the manometer will be
installed within active high-risk containments to measure the effectiveness of the operating negative air
system. The manometer will have an audible alarm to notify personnel if the desired pressure
differential is not being achieved.
Water Filter Canister - The units are an engineered high-pressure filter sock canister, operated by an
external submersible sump pump. The sump pump pushes the water through a filter sock liner secured
within a pressure canister. The filter will be used to remove particulate from wash water collected
during the abatement process. The filter sock that lines the canister(s) comes in cloth capacities as small
as 2 microns. The filter canister design allows for quick changing of the single use sock filters and can be
connected in series to process the contaminated water to a designated particulate size. Other notable
system benefits are that the units are lightweight, easy to move and offer a high processing capacity.
Negative Air Cabinets with Di-Octyl Phthalate (DOP) Testing Equipment on Site - Negative air cabinets
are fans designed to continually operate under increasing load. Particulate collects on the front
changeable pre-filters. The primary filter is a HEPA filter that is DOP tested on site to confirm it is
operating to the 3-micron filter capacity.
Multiple negative air units are placed within containments to ensure redundancy. Each cabinet draws
2000 cfm at optimal condition. The negative air system is specifically designed for each work area
enclosure. The negative air placement design will consider air movement, personnel and waste transfer
facilities, air volume exchange rate and a 0.02 inches of water negative pressure differential.
To confirm the negative air cabinet filters are effective, a DOP test is run on each unit. The DOP test is
run prior to the negative air cabinet being used in a containment design. DOP equipment will be
available on site for the certified personnel to run the mandatory test.
Metre Bag Hopper – The Hopper will be used to prepare and package hazardous waste. The hoppers
are designed to funnel/down load the waste directly into the metre bag prepared below the hopper.
Measured waste is loaded from above and the metre bag is attached to the hopper funnel base. Upon
the bag being loaded the metre bag sleeve is sealed and the bag closed. The metre bag is never exposed
to the work area and its external surface will remain clean.
Wetting Agents – A wetting agent (Foster 32-90) will be used on hazardous waste to control dust where
the handling of the product has the potential to create elevated dust levels. See Appendix B for MSDS
sheets. The wetting agent is used to break the surface tension of water, allowing water to absorb into a
material. Wetting agents are used to saturate waste materials more easily (where materials are difficult
to wet, for example waterproof jackets around asbestos insulation), reducing the wetting time (for
example for bulky friable asbestos product) and generally to help control the release of asbestos fibers
into the air during handling. Wetting agents are introduced directly in the field water storage tank(s)
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being used for field abatement activities (non-shower water). Introduction of the wetting agent will be
field managed based on the tasks and abatement activity being implemented.
2.3.2

Decontamination Procedures

2.3.2.1 Arsenic Trioxide Decontamination Procedures
Arsenic trioxide decontamination will be conducted in each building that it is determine to be present,
within high-risk containment. Both asbestos abatement and arsenic trioxide decontamination will take
place at the same time, within the same containment where possible. Generally, the procedure will be
to remove arsenic containing dust and debris using a DOP tested industrial HEPA vacuum. The surface
will then be pressure washed and inspected and the final step prior to deconstruction will be the
application of an encapsulant including Towerthon Plus and Bakor 120-19 (MSDS provided in Appendix
B) to all exposed surfaces. The encapsulant will capture and lock down any residual fine dusts and or
debris that may persist on some surfaces. Final clearance air samples will be collected in selected areas
within the decontamination area prior to removal of the containment and commencement of
deconstruction activities as outlined in Section 2.4.
2.3.2.2 Non-Arsenic Hazardous Waste Decontamination Procedures
Hazardous materials that do not contain arsenic trioxide dusts may be encountered during abatement
activities including polychlorinated biphenyls (PCBs), mercury, and chlorofluorocarbons (CFCs). The
following provides decontamination measures that will be followed in the event that any of the
additional hazardous materials are encountered:
a) PCBs Found in Light Ballasts and Capacitors
Light ballasts will be collected from the florescent fixtures and set aside on plastic sheeting to be
verified for PCB content. If labeling is not readable, the ballasts will be treated as PCB waste.
Waste ballasts will be placed in 6 mil bags and transferred to the stage 2 WETF room. The waste
will then be placed in lined metal steel drums for storage until disposal off site is organized.
Capacitors containing PCBs will have the material cut from the cabinet and treated in similar
fashion as the light ballasts. Solvent soaked rags will be used to wipe potentially contaminated
metal surfaces making up leaking ballasts. The rags and outer layer of potentially contaminated
coveralls and gloves will be separated and treated as PCB waste.
b) Mercury Light Tubes and Bulbs
Light bulbs will be collected and outer contaminants will be wiped off. The bulbs will be
transported intact through to the second chamber in the WEFT for inspection and packaging in
plastic sheeting. Then they will be placed into boxes for transport to an off-site recycling facility.
c) CFC – Containing Equipment
CFC-containing equipment will be detached from their current locations. The equipment will be
pressure washed and sealed using an encapsulant. Following that, the equipment containing
CFC will be brought into the second stage transfer room of the WETF for encapsulation and a
temporary plastic cover and will then be placed in the clean room for transfer to the WTSA
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(Section 2.2, item 9). The equipment will then have the CFC gas extracted by qualified
technician prior to destruction. Waste equipment will then be treated as contaminated arsenic
waste or recycled.
d) Household Chemicals - Paints, solvents, unknown containers of various solutions and or products.
The containers will be collected and brought through the WETF for washing, encapsulation,
sorting, and placement in drums for off-site disposal (Appendix C).
2.3.3 Moderate Risk Abatement Activities
Moderate risk activities will include glove bag (Figure 7) abatement procedures used on exterior
asbestos piping, which appears to be limited to a few pipelines, ducts and lines running between the AC
Roaster building and the west adjacent buildings. Less than 1 m3 of non-arsenic containing asbestos
waste is expected to be generated and will be disposed of off-site (Appendix C).
2.3.3.1 Preparation and Entry/Exit of Work Area
Prior to disturbing the identified asbestos material(s), the boundary of the work area will be marked and
signed and all the required safety gear donned.
Entry and exit from asbestos work area will follow proper entry and decontamination procedures.
Before leaving the work area, personnel will clean protective equipment and clothing with a HEPA
vacuum or damp cloth, footwear can be cleaned upon exiting the work area or left in the work area as
contaminated (to be cleaned at project completion or place in labeled asbestos waste bag and transfer
to next work area). Disposable protective clothing (disposable coveralls, gloves, etc.) will be left in the
work area and disposed of as asbestos waste (Appendix C). Exit of the work area will be via the
designated decontamination station only. A designated wash station facility will be set-up, containing
clean water, soap and towels for workers to wash prior to exiting a work area.
2.3.3.2 Removal of Asbestos Material
The asbestos material will be wetted during the removal process. The asbestos material will be
continuously bagged and will be cleaned up and sealed prior to exiting the work area. Plastic or filter
cloth drop sheets will be used to control the spread of asbestos debris to other surface areas (e.g.,
during spill clean-up). During and upon completing the work, asbestos debris will be controlled and
cleaned using HEPA vacuum, wet sweeping and/or damp mopping. Waste asbestos will be placed into
two 6-mil plastic containers and labeled as asbestos waste. Double bagging of asbestos waste will be
carried out under moderate risk work procedures. Handling of non-friable double-bagged asbestos
waste will be performed under low risk work practice. Handling of waste asbestos bags containing
friable asbestos is to be done under moderate risk work procedures (moderate risk work zone). This
does not apply while waste is being transported; TDGR apply during transportation.
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Figure 7 - Glove Bag

2.3.3.3 Transport and Disposal of Asbestos Waste
Transport of waste asbestos bags in an occupied area of a job site is to be via a lined metre bag.
Asbestos wastes will be stored in a secure, designated location and cover with a 6-mil plastic sheet, or
the waste will be immediately transferred into a waste bin or trailer prior to being disposed of off-site.
2.3.3.4 Inspection and Air Monitoring
The area is to be inspected by an independent QA/QC consultant and documented as clean prior to the
area being turned over to unprotected personnel. Air monitoring will vary depending on the work site in
which the asbestos removal is to occur and the material being removed. Occupational air sampling will
routinely be conducted to ensure standard work procedures are being performed effectively.
2.3.4 High-Risk Abatement Activities
The intent of these procedures is to describe the preparation and precautions that will be taken to
ensure the safe removal of the asbestos, arsenic and cyanide materials when working on vessels,
towers, exchangers, remote buildings etc.
2.3.4.1 Preparation of the Work Area
The process for containing the abatement locations will be defined for each work location. The work
area schematic drawings will be reviewed, work area investigated for potential asbestos debris, and
warning signs and asbestos barrier ribbons posted around the perimeter of the work site. Air
monitoring will be required during the preparation of buildings for abatement.
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Ground preparation for scaffolding - each field location will be reviewed and a job specific plan
developed prior to commencing preparation activities. Small amounts of asbestos debris at
exterior locations will be cleaned up under moderate risk work procedures using HEPA vacuums
or wet methods. Large amounts of asbestos debris will be demarcated via banner.
Interior preparation work - Will be under asbestos high-risk work precautions. Sequencing of
work will be specific to each location. In general, sequencing will follow these general steps:
clear safe access to the work area; run power supply to the work zone; construct personnel
transfer room and Waste and Equipment Transfer Facilities; install lighting; install negative air
units for personnel and equipment transfer facilities and insert other required set-up
equipment. As access into the building progresses, the immediate floor and overhead hazards
will be made safe. Perimeter seals will be installed consisting of scaffold plastic sheeting
containments and or seals directly to the structure. Floor trenches will be cleared and drains via
HEPA vacuuming and floor drain plugs inserted. All non-removable items and equipment in the
work area will be covered with polyethylene sheeting taped securely in place. The intent is to
cover equipment that would be difficult to clean if it became contaminated.
Construction of primary work area hoarding - This primary work area hoarding shall mark the
boundaries of the high-risk work area and will be constructed out of plastic sheeting, where an
existing structure/building cannot be used. Existing structures (walls, floors, windows etc.) may
be used as part of the enclosure and do not require covering with plastic sheeting. The removal
activity will be within the enclosure constructed. Plastic sheeting will be secured to the
equipment, structure and or hoarding frames around the perimeter of the work area. The
intent is to make these structures generally airtight, however; small cracks or small openings
around pipes won’t be sealed. Air leaks from these small existing openings will be controlled
using negative air and wet abatement methods. External plastic sheeting containments on
scaffold structures used for access purposes will be engineered, approved and stamped.
Installation of ground cover - When the ground surrounding the building is deemed clean
(scraping of soil is at a later date), these surfaces will be covered with filter cloth and or fiber
reinforced plastic sheeting to keep the waste asbestos from mixing with the existing ground
substrate (gravel, dirt etc.). Dirt/gravel ground surfaces that are currently contaminated will
generally be covered to reduce any additional contamination from occurring. Durable surfaces
such as concrete will be field assessed to develop the best approach.
Installation of negative air cabinets - Negative air cabinets will be installed with sufficient flow
to draw air into the enclosure at a rate of 4 air changes per hour (based on building volume
calculation). The intent is to create an inward airflow to contain any potential asbestos airborne
fibers within the structure. The key consideration is that air is flowing into the area and that
measurable negative air is present.
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Where it is planned to have the negative air units shut down during off hours, additional
precautions will be taken for sealing entry locations into the work space, for example, sealing of
doorway entrances with tape or zipper.
2.3.4.2 Removal Procedures
Air monitoring provisions will be in place prior to work commencing.
Only an amount of asbestos and arsenic impacted material that can be cleaned-up in a given work shift
will be disturbed daily. Water will be continuously applied to the asbestos and arsenic impacted
materials while the asbestos and arsenic impacted materials are being removed or until the asbestos or
arsenic impacted materials are adequately wet. Use of a water nozzle that produces a water mist/spray
will reduce the potential for asbestos and arsenic dust generation during the initial wetting stages.
The wet asbestos and arsenic impacted material will be removed by scraping or scooping, working
generally from one end of the work area toward the entry staging area of the WETF. Waste materials
will be continuously bagged as it is disturbed and placed into 6-mil polyethylene bags while still wet.
Waste will be double bagged. The second bag may be a lined metre bag set-up in a designated staging
area (clean area). Sharp waste such as metal jackets and banding will be packaged in a fiber-reinforced
bag as the first asbestos waste container.
Crews will process the waste via washing and further packaging in the designated waste transfer room
in the WETF. Clean packaged waste will then be moved into a clean room staging area in the WETF for
extraction and placement in the WTSA (Section 2.2, item 9). The WTSA will be organized and secured as
described in Sections 2.2 and 2.4.
The work area will be pressure washed in preparation for a visual inspection. When an abatement work
area is complete, all contaminated equipment, clothing, safety gear etc. will be cleaned or disposed of
(as contaminated waste) or transferred to the next work area. Storage of contaminated equipment will
be labeled and contained in 6-mil plastic. Upon completion of the removal activity, an encapsulant will
be applied to all surfaces within the high-risk work area. The work area will then be air cleared (Figure
8).
2.3.4.3 Enclosure Tear-Down Procedures
This work will be performed following moderate risk procedures. The enclosure will not be
disassembled until the area has been certified complete. The polyethylene sheeting/tarps will then be
removed disposed of as asbestos and arsenic impacted waste. All surfaces under the protective
polyethylene will be checked to ensure they are clean and free of asbestos and arsenic impacted debris
that may have breached the protective coverings. Clean-up of any remaining debris will be under
moderate risk procedures and disposed of as hazardous waste.
2.3.4.4 Air Monitoring
Throughout the removal and cleaning operation, air monitoring will be conducted to ensure asbestos
fiber, arsenic, arsine, cyanide and mercury vapour levels are within the respirator protection provided.
Clean room samples and occupational and outer work-area samples will be taken daily. Background and
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interior work-area samples will be performed for information purposes. Air clearance sampling shall be
performed on each high-risk work area to a deconstruction standard.
2.3.5

Mercury Abatement

2.3.5.1 Work Area Preparation
The work area will be isolated to a minimum radius of 6 m (using flagging tape and signage) to restrict
access of unprotected persons and to prevent tracking of spilled mercury to other locations.
The area will be ventilated to the exterior and the mechanical ventilation equipment isolated when
applicable. Sources of heat near the area will be turned off and area screened from the sun as required,
to assist in preventing an increase in mercury vapours due to volatilization.
2.3.5.2 Entry and Exit Procedures
Proper protective equipment, safety gear and clothing will be donned prior to starting mercury
abatement work.
Used protective equipment and clothing will be cleaned with a MERCURY HEPA vacuum and Mercon X
solution (see Appendix B for MSDS). Disposable protective clothing such as disposable coveralls,
footwear protective coverings, and gloves will be left in the mercury control zone and disposed of as
mercury waste.
Exiting the mercury control zone will be via the designated decontamination station. The intent is to
contain mercury contamination to the known contaminated site locations. Mercury protective gear will
be worn over other hazardous PPE being used to again access to the mercury control zone. Personnel
will then proceed to the main personnel transfer room as per the building (work locations) overall
decontamination process (typically a high risk entry exit decontamination process). Mercury
contaminated dust will be collected using the mercury HEPA vacuum and wet washed using Mercon – X
solution. The Mercon-X treated surfaces will be further cleaned using terrycloth rags, wire brushing, and
or a needle gun to remove imbedded mercury. All tools and equipment will be thoroughly washed in
Mercon-X decontamination solution followed by soap and water. The waste cleaning solution used for
mercury decontamination will be disposed of off-site as mercury waste.
2.3.5.3 Draining and Dismantling of Bailey Controls and Lines
The existing mercury-containing controls (Bailey Controls) and associated lines will be drained prior to
commencing dismantling. The lines running from the controls typically contain mercury and will be
drained, then cut and sealed with an encapsulant. The low section of lines typically contains mercury
and will not be cut until spill controls are in place. Sealable purpose-designed plastic pails/containers to
capture any mercury will be placed below all work locations. Where interior surfaces (lines or bailey
controls) contained mercury, the whole item will be treated as mercury contaminated.
2.3.5.4 Mercury Disposal
Liquid mercury is to be placed in purpose designed plastic sealable containers prior to loading into the
outer drum. All contaminated wastes/debris will be collected into poly-lined barrels marked with a
mercury warning sign and fitted with a gasket ring impermeable to mercury vapor.
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Wastes will be tested for extent of contamination. This will be completed by Tervita, the firm
contracted to haul and receive the waste materials (Appendix E). Shipment of mercury waste will be
completed in compliance with Transportation of Dangerous Goods (TDG) criteria.
2.3.6 PCB Light Ballast Procedures - Removal Identification and Packaging
After donning the required protective clothing and cordoning off the work area, 6-mil plastic sheeting
will be placed on the work area floor. The extracted ballasts will be placed on 6-mil plastic sheeting or
directly into 6-mil plastic bags and will be transport (via cart lined with 6-mil plastic) to the designated
location for identification of PCB content.
Light ballast identification for potential PCB content will be performed by a qualified company
representative or external consultant. Any fixture(s) showing evidence of contamination will be
decontaminated using disposable rags soaked with solvent (varsol, turpentine, or approved equivalent).
All contaminated rags, gloves, plastic or other material(s) shall be placed in the PCB waste barrel.
Ballasts identified as containing PCBs and other contaminated materials will be contained in a steel
drum lined with two 6-mil polyethylene bags. The steel drum will have a maximum capacity 205 litres
(45 Imp. Gal) and will be constructed of 18-gauge steel for oils or standard 26 gauge drums for ballasts
scheduled for immediate destruction. The ballast and other contaminated materials will be placed on
top of the sorbent inside of the drum. The polyethylene liner will be gathered and sealed. The steel lid
will be secured to the drum, complete with a gasket of PCB resistant material.
A complete inventory list (including brand name, serial number and quantity of each type of ballast) will
be placed in a sealed clear plastic envelope or bag on top of bagged materials in the drum and on the
top lid of the drum. The side of the drum will be labelled with Environment Canada’s non-serialized,
black and white “Attention PCB’s” labels, and the drums permanently numbered in sequence. The
drums will be placed on pallets or 2x4 sleepers, stacked not more than two (2) drums high.
2.3.7 Final Cleaning and Clearance Procedures
The final cleaning and clearance procedures will generally consist of pressure washing all the surfaces
within the high-risk enclosures with water, followed by the application of encapsulant to seal any
remaining particles that were not removed during pressure washing. Any equipment that was removed
from the containment area or that was left in place within the building will also be pressure washed and
encapsulated (MSDS sheets in Appendix B) once any hazardous materials have been removed. Prior to
deconstruction of the containment area, the air within the containment must be sampled to assess for
the presence or absence of hazardous particulate material. Deconstruction will only start once
decontamination is considered complete using the criteria set out in Figure 8.

2.4

Waste Handling and Packaging

2.4.1

Waste Handling and Packaging Equipment

The following specialty equipment will be used to capture and contain dust and debris at the site.
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Industrial HEPA Vacuum (Vac Loader) - The vac loader is a manufactured 2350CFM/27"Hg industrial
vacuum trailer. This unit is designed to extract large volumes of dust and debris. Waste is vacuum
transported through a 125 mm flexible hose with a vacuum hose range of up to 300 m. The units have
been purposely ordered for hazardous waste handling. The unit has a cyclone hopper to drop waste, a
primary bag house filtration system and a di-octyl phthalate (DOP) tested HEPA filter for final air
discharge. The units have an auto bagging system for packaging hazardous waste designed to discharge
into metre bags. The waste down loading system has a built in auger at the discharge hatch. This
prevents overloading of the waste containers being used for packaging. A water spraying system is
located at the waste drop hatch to control dust and includes a separate vacuum inlet for dust and debris
control if required.
Metre Bag Hopper - The Hopper will be used to prepare and package hazardous waste. Bulk brick, soils
and debris materials will be loaded into a metre bag hopper. The hoppers are designed to funnel/down
load the waste directly into the metre bag prepared below the hopper. The measured waste is loaded
from above and the metre bag is attached to the hopper funnel base. Once the bag is loaded, the metre
bag sleeve will be sealed and the bag closed. The metre bag will never be exposed to the work area and
its external surface will remain clean.
2.4.2

Waste Profiling Program

The objective of the waste profiling program is to characterize waste materials resulting from waste
generating scenarios and to determine the proper waste disposal option. This characterization will be
based on previous site analytical knowledge, previous site surveys, and observation of waste materials.
The characterization activities that will be used are represented in Figure 8.
2.4.3

Waste Packaging

Waste packaging will adhere to the requirements of the Transportation of Dangerous Good Regulations
as follows:
•

Products used in wrapping are reinforced plastic tarps, reinforced asbestos waste bags for
sharps, labeled asbestos and arsenic waste bags, and lined metre bags.

•

Cladding and large objects containing arsenic or asbestos dust will be wrapped in 6-mil plastic
sheeting or greater (two separate layers) and stacked.
Arsenic and asbestos containing waste will be packaged first in 6 mil polyethylene bags (double
bagged), then will be placed in cubic metre bags. Depending on size, shape and accessibility of
the waste the bag type will be determined, with smaller waste types going into the 1 cubic
metre bags, and larger waste types going into the 6 cubic metre bags.

•

•

Hazardous waste storage bags will be set up independently and carefully filled to less than their
maximum rated capacity, then the interior layer will be closed and sealed, then the exterior will
be closed and sealed. Bags will then be taken to the waste transport staging area for checking
and decontamination prior to transporting outside of the containment area.
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•

Stackable hazardous waste such as tank structures and asbestos panels will be reduced to
lengths of 2 m and smaller to fit within the 6 m3 bags which have a footprint of approximately
2 m by 1.7 m. Other hazardous waste will be reduced in all dimensions to less than 1 m to fit
within the 1 m3 bags.

•

Mineral waste will be removed from process tanks within the buildings following tank
decontamination with small equipment such as a mini excavator and skid steer. The mineral
waste is not considered hazardous so waste will be handled in bulk by truck to stockpiles under
and over 4-mil polyethylene sheeting when in a temporary location. When required due to
space constraints at the point of mineral waste collection, the waste may be bagged for ease of
transport out of the structure in question.

•

Ballasts identified as containing PCBs and other contaminated materials will be contained in a
steel drum lined with two 6-mil polyethylene bags. The steel drum will have a maximum
capacity 205 litres (45 Imp. Gal) and will be constructed of 16-gauge steel for oils or standard 18gauge drums for ballasts scheduled for immediate destruction. The ballast and other
contaminated materials placed on top of the sorbent inside of the drum. The polyethylene liner
will be gathered and sealed (twist tie or duct tape). The steel lid will be secured to the drum,
complete with a gasket of PCB resistant material. Mercury waste will be contained in a same
way.

•

Non-hazardous wastes will be stored separately from hazardous wastes and will be separated
neatly into piles or stacks of like materials. Non-hazardous waste will likely be bulk handled
unless they require packaging for ease of handling. A detailed listing of waste type, hazardous
classification, and packaging information is provided in Appendix C for hazardous wastes.

Waste packaging will occur in the Waste and Equipment Transfer Facility (WETF) which, as described in
Section 2.2, is a three chamber facility designed to ensure that all packaged waste that leaves the
containment area is free of contamination. Decontaminated and packaged waste will be brought from
the first chamber to a second chamber for washing and packaging in a second layer of protective wrap.
The second chamber will be an enclosed staging area within the high-risk containment area, and will be
separated from the first chamber by plastic double directional doors. The second stage of the WETF will
take advantage of the water control and collection systems being installed for the overall building
decontamination (Section 3.1)
Metre bag hopper units will be installed against the second stage of the WETF. All sides facing the work
area will be sealed and blocked from the internal contaminated work area. The metre bags will be
installed and removed from the hopper from within the second staging area of the WETF. Once the
metre bags are loaded and sealed, they can be directed immediately to the third chamber of the WETF,
the clean room. The clean room staging area of the WETF will be separated from the second chamber by
another set of double flapped doors. The clean portion of the WETF will extend out from the structure
being abated. Waste will be removed from the clean room staging area and transferred to the
designated lay down area, either the Temporary Waste Storage Area or the Waste Transport Staging
Area (Figure 5).
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Figure 8 - Decision Tree for Waste Classification and Storage
All materials, whether solid or liquid, within and making up the roaster complex are
considered arsenic containing prior to the start of decontamination. The decision tree is
then used to classify and segregate waste.

1.

Is materia l aqueous, semi-processed ore/calcine, or other waste?
If aqueous, filter for asbestos, treat for hydrocarbons' and transport to NW Tailings Pond .
If semi-processed ore/calcine, go to 112.
If other waste, go to 113.

2.

Is semi-pre<:essed ore/calcine coated with arsenic dust?
Yes~ Go to 113.

No -7 Tra nsport to NW Tailings Pond for disposal.
3.

Can materia l be safely or feasibly decontaminated of arsenic dusts, friable and dispersible materials?
Yes ~ Go to #4.
No~Gotoll8.

4.

Decontamination of material {bulk removal of all dusts, friable and dispersible materials). Is the material visually free of
dusts and other surface contamination?
Yes -7 Go to 115.
No~ Re·d ean material {repeat step #4).

5.

Decontamination testing of material by interior aggressive air sampling3 following the WSCC Code o f Practice for Asbestos
Abatement and an additiona l criterion for arsenic completed prior to the removal o f any containment. Do the tests confirm
that the material is at or below the decontamination criteria?
3

Decontamination Criteria: 0.001 mg arsenic /m
0.01 asbestos fibre per cm3
Yes~ Go to #6.
No~ Re·d ean material {repeat step 1#4).

6.

Is materia l a hazardous waste or dangerous good as defined by Transportation of Dangerous Goods Act, Canadian
Environmental Protection Act, and GNWT Guideline for the General Management of Hazardous Waste
Yes -7 go to 117.
No ~ go to 1110.

7.

4

Does the material contain leachable arsenic >2.5 mg arsenic/ litre as determined by the Toxicity Characteristic Leaching
Pre<:ed ure?
Yes~

go to 118.

No -7 go to 119.
8.

Containerize Material as per TDGR, decontaminate exte rior of conta iner as required, and store in Temporary Materials
Storage Area (Arsenic COntaining Hazardous Waste).

9.

Containerize Material as per TDGR, decontaminate exterior of conta iner as required, and ship for offsite disposal at
appropriate facility (Non-arsenic COntaining Hazardous Waste).

10. Consolidate with like material, sta ck and store in Temporary Materials Storage Area {Non-Hazardous Waste).
NOt@S:
lCrite ria a re those from the former water license: S.O mgfl in any grab sample.
2

Materials that cannot be cleaned include the following:
o
Arsenic: trioxide du$t
0

0

Asbestos containing insulation coated with arsenic trioxide dusts
Asbestos containing wall and ceiling insulation and exterio r siding coated w ith arsenic trioxide dust

o

Asbestos containing pipe and process vessel insulation coat ed with arsenic trioxide dust

o

A$besto1 c:ontaining floor products coated with arsenic trioxide du$t
Sodium cyanide dusts co•mingled with a~enictrioxide dust
Wooden building material$ and prooessequipment contaminated with sodium cyanide and arsenic: trioxide
Refractory brick contaminated with arsenic t rioxide
Personal protective equipment (PPE) coated with asbestos and arsenic trioxide dusts

0
o
0
0
l

Aggressive air sampling as defined in the WSCC Code of Practice fOf Asbestos Abatement. AggressNe air sampling is a procedure developed t o aS-sess that surfaces

have been remedied of dispersible and friable material to an extent that the containment can be removed. tf the final a ir test fails. the containment cannot be
dismantled.
4
Crite rion is set in the Transportation of Dangerous Good Regulations and Govemmentofthe Northwest Territories Guidelines for the General Management of

Hazardous Waste in the NWT (February 1998).
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2.4.4

Labelling of Waste

Proper marking and labelling of waste shall be applied for all hazardous and non-hazardous waste at the
time the waste is placed in a container. All waste will be labelled clearly as required by TDGR and as
identified in Appendix C.
2.4.5

Waste Handling

Waste materials generated from high-risk containments will be packaged so that they can be handled by
zoom-boom lifts and/or forked skid steers. Paneling and other rigid waste (e.g., purlins, grating) will be
wrapped and placed on wood sleeps for fork and or sling lifting.
Moderate risk decontamination will result in hazardous waste contaminated with arsenic, asbestos and
other contamination that is packaged and sealed in equivalent containers and handled the same as
waste generated during high risk decontamination.
2.4.6

Accumulation, Reduction, Segregation and Staging Waste

Containerized and decontaminated waste accumulated at the Waste Transport Staging Area to the east
of the Roaster Complex in preparation for off-site transport or transport to the TWSA will be primarily
organized by non-hazardous versus hazardous, and each waste stream will have a designated storage
area, separate from other waste type storage areas. There will be one designated entry/exit point where
material quantities will be monitored and inventoried for reporting requirements.
Waste Segregation
All material will be sorted and segregated mechanically throughout the decontamination and
deconstruction process. Non-hazardous wastes will be stored separately from hazardous wastes and will
be separated neatly into piles or stacks of like materials.
Waste Size Reduction
Stackable hazardous waste such as tank structures and asbestos panels will be reduced to lengths of 2 m
and smaller to fit within the 6 m3 bags which have a footprint of approximately 2 m by 1.7 m. Other
hazardous waste will be reduced in all dimensions to less than 1 m to fit within the 1 m3 bags.
Non-hazardous waste such as steel beams would typically be reduced to 5 m length depending on the
shape and cross sectional thickness for ease of sorting and stacking of the steel debris. Steel materials
will be selected for removal while in their original place and the cut pattern will be planned for the
safest deconstruction of the building, taking into account additional cuts required for processing the
debris to the appropriate size for storage of 5 m or less in length. Generally the safe working perimeter
of steel debris size reduction by shearing will be 75 m of open space as an exclusion zone, unless other
engineered or pre-existing physical barriers are in place. Examples of barriers include organized piles of
non-hazardous debris, shipping containers not in use for other purposes, or similar items.
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Wood debris reduction will be primarily by excavator hydraulic thumb and bucket, and similar to the
deconstruction and shearing of structural steel, will have an exclusion zone. The exclusion zone of wood
building deconstruction will be generally equal to the height of the building being deconstructed, plus an
additional 50% of that distance as a safety factor perimeter. Smaller wood debris will be
grinded/chipped and bagged in Lift Liners or equivalent for transportation.
Deconstruction and waste debris reduction of concrete will include use of a third member excavator
hammer attachment to introduce cracking in a controlled manner to break up large (over 300 mm)
concrete sections requiring removal. Where sufficient quantities merit use of the universal processor
third member attachment, the concrete pulverizing blades will be used on the attachment to process
down concrete debris for more efficient handling and disposal.
Waste materials that will be disposed of or stored on site will be hauled to the appropriate destination
as set out in the Decision Tree provided in Figure 8.
2.4.7 On-Site Storage at the Temporary Waste Storage Area
Arsenic/asbestos hazardous waste will be stored in sealed containers within a fenced area of the
Temporary Materials Storage Area. Non-hazardous materials will be sorted and stored in designated
areas of the Temporary Material Storage Area. Refer to Section 2.2 for further details of the Temporary
Waste Storage Area.
To allow for inspections, which will occur on a weekly basis during active waste placement and, at
minimum, monthly during all other periods, and to provide secondary protection against damage from
wind, rain, ultraviolet sunlight and snow, the sealed arsenic/asbestos hazardous waste containers will
be placed in pre-engineered and pre-fabricated temporary storage buildings erected on the Temporary
Waste Storage Area. The placement of the hazardous waste containers in an indoor environment will
keep the containers dry and will provide an extra level of weather protection during the storage period.
The hazardous waste containers would be placed inside the structures in a fashion that will permit the
inspection of each container as required by the Guideline for the General Management of Hazardous
Waste in the NWT. Several temporary storage buildings will be erected to satisfy the space
requirements for the hazardous waste containers. Storage space requirements are currently estimated
at 9,200 square metres.
Steel shipping containers may also be used as an alternative protection measure for some of the
hazardous waste. The steel shipping containers will offer the same level of protection from the weather
as the temporary storage buildings and would also be stored within the fenced area of the Material
Storage Area.
In general, size reduction measures for the waste will include cutting or crushing material in such shapes
and sizes as to minimize voids when material is transported and stockpiled. Wastes will be cut so that
the maximum dimension in any direction is six (6) metres and structural steel materials will be cut into
separate members prior to placement in stockpiles. Heavy and large materials including structural steel
members, machine components and concrete slab sections, etc. will be placed on the base of any
storage piles. As a minimum, hollow components will be cut in half parallel to the lengthwise axis.
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In general, non-hazardous deconstructed building components will be physically sorted and separated
into the following waste streams:
•
•
•
•
2.4.8

Decontaminated painted non-hazardous waste.
Decontaminated non-painted steel/metal non-hazardous waste.
Decontaminated non-painted concrete non-hazardous waste.
All other decontaminated non-hazardous waste.
Loading and Shipping Non Arsenic Containing Hazardous Waste

The Parsons Team will load accumulated non-arsenic containing hazardous waste into the appropriate
containers as shown in Appendix C. All off-site waste will be transported by a licensed hauler. Once a
truck is loaded a digital picture of the material loaded and the corresponding truck will be taken. The
digital picture will be printed and affixed to the corresponding waste manifest for record keeping
purposes. All off-site wastes will be shipped to the Tervita Edmonton Hazardous Waste Facility
(http://www.tervita.com/about-tervita/facilities-and-locations/Pages/waste-transfer-stations.aspx) as
confirmed in the letter provided in Appendix E.
2.4.9

Final Disposal Locations and Proof of Acceptance and Disposal - Manifest and Records

The Parsons Team will prepare shipping papers for each off-site shipment of hazardous materials as
required in accordance with local and federal regulations. Parsons will require the signature of an
Environment Canada representative for all shipping manifests. The waste manifest will be passed to the
transport truck driver for final execution at the receiving facility. The Parsons Team will maintain a
Waste Tracking Log, which will be a spreadsheet based document that will identify and track all waste
shipments from the site. Data on the tracking log will include, ship date, and manifest number, material
classification, transporter name, disposal facility name, and date of receipt at the disposal facility. All offsite wastes will be shipped to the Tervita Edmonton Hazardous Waste Facility
(http://www.tervita.com/about-tervita/facilities-and-locations/Pages/waste-transfer-stations.aspx) as
confirmed in the letter provided in Appendix E.

3.0

SITE SURFACE WATER MANAGEMENT

3.1

Control and Treatment of Waste Water

All waste water (see item 6 in section 2.1 above) generated during deconstruction of the roaster
complex will be captured and contained in a system to be designed by the contractor. All waste water
generated will be filtered to remove asbestos fibres and treated to remove hydrocarbons. Treatment
for hydrocarbons will involve skimming any visible hydrocarbons from the water surface and running the
waste water through an adsorbent media such as activated carbon to remove hydrocarbons. A water
filter canister will be used to remove particulate from wash water collected during the abatement
process. The filter socks used have cloth capacities of a small as 2 microns to filter out contaminated
water to a designated particulate size. Filtered and treated water that meets the effluent quality
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criterion for oil and grease in the former Water Licence N1L2-0043 will be transported to the Northwest
Tailings Pond prior to being treated in the existing Effluent Treatment Plant.
3.1.1 Wastewater Management Procedures
Water will be pumped from the Polishing Pond at a rate of less than 100,000 L per day for use in
structure and equipment decontamination work and dust control. The water will be pumped directly
from the pond into the tanks, which will be pumped into low volume pressure washers (to conserve
water). The water will be collected in the sumps, drains and floor trenches of the various buildings and
will be redirected through the wastewater treatment system describe in the following sections. In
addition, wastewater from the decontamination showers will also be directed through the wastewater
treatment system. The following are descriptions of the existing water capture infrastructure in each of
the buildings:
Bag House, Cotrell, Dorrco and Calcine, Silo Buildings
• These buildings have a continuous foundation. This structure will act as a curb to contain water
in the buildings. Doors and or locations where there is no curb will have a temporary sill install.
• All of these buildings have floor trench systems that lead to a sump. The HEPA Vac Loader will
be used in these trenches to remove existing debris inclusive of the sumps. The sump drains will
be sealed.
• Water will collect and or be directed into these existing building features. Water from the
trenches and associated sumps will be pumped through particulate filters prior to being directed
for treatment.
• Water will be contained in the buildings and or containments being erected.
The perimeter of buildings where the scaffolding is being installed (exterior cladding removal – Cotrell,
Dorrco and Calcine buildings) will receive filter cloth and plastic ground cover to capture debris and
potential water.
Additional exterior water trenching and ground cover will be installed as required around the additional
buildings including the AC Roaster Building, Fan House and Stack, Weigh Scale House and the flues as
necessary during deconstruction.
The wastewater treatment system will not be operated until it is inspected and accepted by a
Departmental Representative. Treated wastewater will be held in a holding tank and sampled to confirm
the hydrocarbon concentrations meet the discharge criteria. No water will be discharged from the
wastewater holding system until analytical results are approved by the Departmental Representative
with written authorization. Pending approval, wastewater will then be discharged to the Northwest
Tailings Pond. Wastewater discharge records will be kept on a daily basis.
Water for showers, office facilities and sanitary facilities will be obtained from the City of Yellowknife
and will be stored onsite in holding tanks. Sanitary sewage from these facilities will be disposed of at
appropriate facilities, which as required by Part D, Item 8 of Water Licence MV2012L8-0010, will be
confirmed with the MVLWB and Inspector in writing prior to any disposal taking place.
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A pre-fabricated bathroom trailer will be provided. It will have multiple bathrooms and a local plumber
will be hired for the installation of the 7,500 L insulated sewage tank and an electric heat trace on all
lines. A local septic truck (Kavanaugh Bros.) will regularly service the tank for disposal off-site at a
licensed facility to be confirmed by the selected contractor (Appendix E).
3.1.2

Water Capture/Containment System

Wash water during asbestos and arsenic removal:
Waste water used during the asbestos and arsenic removal will be sourced from the Polishing Pond
located onsite. During abatement activities, attempts will be made to limit water washing and friable
asbestos abatement activities to periods when temperatures are above freezing. Monitoring of current
forecasts and historical weather patterns will be conducted to schedule work around periods when the
temperature is above freezing. A heated trailer will be provided onsite to house the cold temperature
sensitive supplies and equipment. Water will be kept from sudden freezing by placing water in tanks
covered in heat blankets with internal kettle heaters.
The existing building structures described in Section 3.1.1 will be used to collect water consumed in the
abatement process. Water will be processed through the water treatment system as it is generated.
Water control measures will be reviewed for each building prior to commencing work, to contain the
water used to the confines of the building. Floor trenches, drains and sumps will be cleaned with a HEPA
vacuum and plugged prior to the introduction of washing water measures. Low volume pressure
washers will be used to decontaminate asbestos and arsenic contaminated surfaces in an effort to limit
the consumption of water. Automatic submersible pumps will distribute water to the buildings using a
standard 200 psi, 19 mm water hose. Arsenic containing materials will be extracted using a HEPA
vacuum while dry. Only residual arsenic will be removed and collected by washing water.
Upon deconstruction of the buildings being complete, the floor slabs will be water washed into the
trenches, the water will pass through the water treatment system the residual sludge in the trenches
and sumps will be HEPA vacuumed and down loaded into metre bags.
3.1.3 Wastewater Treatment Procedure
Wastewater that is generated from abatement activities and from the decontamination room showers
will be directed for treatment through the proposed wastewater treatment facility which will be located
at the equipment lay down area as indicated on Figure 5.
The wastewater treatment system will consist of a 40,000 L tank with insulating blankets, a 6 m
insulated and heated sea can, six bag filter housing units with a supply of 10 micron filter bags, two
1,300 kg stainless steel carbon vessels, a Berkley pump, a flow meter and connection hoses. The system
will be designed to handle 830 Lpm of wastewater.
Wastewater will be filtered through a 10 micron unit and activated carbon vessels to remove oil and
grease at concentrations greater than 5 mg/L. Once water passes through the wastewater treatment
system it will be pumped and stored in the 40,000 L tank where it will be sampled and stored until
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discharge has been approved by the Departmental Representative. A schematic of the wastewater
treatment system is provided in Figure 9.
Figure 9 - Roaster Waste Water Treatment Facility

3.1.4 Wastewater Transport
Wastewater generated from wash water, rinse water, water from decontamination activities, water
from dewatering work areas and/or any other liquid effluent stream encountered during work activities
will be directed through the wastewater treatment system and treated wastewater will be transported
to the Northwest Tailings Ponds by a single 12m3 capacity water tank truck with an on board pump for
self-loading and unloading. The driver will ensure a pre-start inspection of the truck is completed and
documented. The truck will be mandated to observe all posted speed limits including project specific
speed limits for gravel road travel on site, anticipated to be 30 km/h. A licensed driver will be employed
from the project labour team and will receive task specific training and supervision in operation of the
water truck to ensure that that site specific spill response measures are well known.
All sanitary sewage generated from the office facilities and sanitary facilities will be disposed of off-site
at a licensed facility to be confirmed by the selected contractor. Sanitary sewage will be removed from
the system by vacuum truck on a regular basis throughout the project duration.

Page 43 of 45

3.2 Control of Natural Surface Runoff near the Roaster Complex
Surface runoff in the shallow valley just north of the Roaster Complex is typically contaminated with
arsenic at concentrations above the former discharge limits, due to the high levels of soil contamination
found in this area. In recent years, the contaminated runoff has been contained in a shallow sump at the
bottom of the valley and pumped to the South Pond, for storage and eventual treatment.

3.3 Control of Surface Runoff from the Temporary Waste Storage Area
To control run-on from the adjacent native ground and bedrock outcrops onto the gravel pad at the
Temporary Waste Storage Area, drainage re-routing structures, primarily along the east side of the area
(i.e. the up-gradient area) will be constructed. This will reduce the potential for erosion of the gravel
pad underlying the Temporary Waste Storage Area and will help to minimize the volume of water
coming into contact with the stored containers and materials.
The gravel pad underlying the Temporary Waste Storage Area will be graded to drain towards the centre
of the Central Tailings Pond where run-off will connect with the existing drainage channels that flow
towards the North Tailings Pond. The level of the North Tailings Pond is controlled to minimize the
potential for seepage of contaminated water into the adjacent Polishing Pond. The total capacity of the
North Pond, to the maximum operating level, is approximately 160,000 m3. However, the water reclaim
system in use at the North Pond does not reach the deepest part of the pond and, as a result, only about
70,000 m3 of the total pond capacity can be actively used.

3.4 Site Water Treatment and Discharge
Water is reclaimed from the Northwest Pond and North Tailings Pond for treatment in the Effluent
Treatment Plant (ETP) during the open water season, usually from July through September, but this can
be extended to June through October. The ETP consists of a primary and secondary circuit. The primary
circuit consists of three agitating tanks in series and is fully automated; under normal operating
conditions only this circuit is operated. A backup or secondary circuit consists of three agitator tanks in
series, with the middle tank bypassed and is operated manually. Influent water from the Northwest
Pond and North Tailings Pond is normally blended to optimize reagent consumption. The overflow from
the last of the three tanks in each circuit, containing water and precipitates, drains through a short
pipeline to the north end of the Settling Pond.
The Settling Pond provides quiescent conditions to allow precipitates to settle out of the water. The
Settling Pond is separated from the downstream Polishing Pond by a permeable rock-fill dyke, which
retains precipitates within the Settling Pond, while allowing the clarified water to seep through. Settling
efficiency is greatly improved by the addition of flocculent in the ETP. Efficient settling within the pond
reduces the build-up of precipitates on the upstream face of the dyke, thus reducing the hydraulic
gradient required across the dyke to push water from the Settling Pond to the Polishing Pond. A larger
hydraulic gradient would encourage the infiltration of precipitates to the Polishing Pond, which could
result in unacceptably high concentrations of arsenic in the final effluent. The potential for this effect
limits the maximum practical treatment rate to approximately 7,000 m3 per day.
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The Polishing Pond has a large capacity (230,000 m3) and residence time of approximately one month.
The Polishing Pond provides the last opportunity for settling any precipitates carried over from the
Settling Pond. The Polishing Pond also allows some mixing of the water, smoothing out variations in the
water quality, and allowing brief ETP process upsets to occur without producing water that is
unacceptable for discharge. In the event of more lengthy treatment problems, the large capacity of the
Polishing Pond also allows an opportunity to contain water that does not meet the effluent quality
criteria (Table 1) at SNP Station 43-1 (Figure 10) and, if necessary, to pump the water back to the ETP for
retreatment. Final effluent is discharged through a siphon line from the south end of the Polishing Pond
to a drainage ditch south of the B3 Pit. The treated water drains through a series of culverts under mine
access roads and Highway 4 prior to discharging into Baker Creek (Baker Pond).
Figure 10 - Surface Water Management at the Giant Mine
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APPENDIX A
DETAILED DECONTAMINATION PLAN

DETAILED DECONTAMINATION PLAN
The following abatement procedures were prepared for individual buildings, areas containing hazardous
materials and type of hazardous material.
1.0

FLUES

1.1

Summary


The flues are insulated with asbestos and contain arsenic contaminated dust on their interior.
Quantities of arsenic contamination are approximately defined.



The flues around the stack will be one of the first areas to be abated. The intent is to abate the
hazardous materials that will impact the stack deconstruction as soon as the critical site facilities
(Decontamination Trailers, Electrical Distribution, Water Supply etc.) are operational.



Prior to commencing any work overhead hazards and structure stability will be surveyed and risk
assessed to ensure the work area is safe for entry of site personnel.

1.2

Abatement of Flues – General Approach

i.

Assess the area for overhead and fallen asbestos debris.

ii.

Review potential other unforeseen hazards.

iii.

Clear safe access.

iv.

Run water and electrical distribution systems.

v.

Place ground cover, which include filter cloth and drop sheets.

vi.

Complete overhead removal actions as required in the various work locations.

vii.

Install scaffolding and plastic sheeting containments where necessary.

viii.

Install WETF and personnel entry chambers to match the scope of work being performed.
Generally assumed to be smaller scale versions of those facilities used at the building locations.
Some of the flue locations will use the entry exit systems connected to the surrounding building
containments.

ix.

Open duct for the HEPA extraction of arsenic dust.

x.

Complete asbestos abatement.

xi.

Water wash interior surfaces in situ or insert plugs into the flues in preparation for bring them
to grade. Water washing would then be completed at a later time. The flues would be
relocated to a building pad where the existing water controls are being used in the water
washing of other site equipment.

xii.

The flues would then have the interior surfaces sealed with encapsulant in preparation for
further abatement or disposal.

1.3

Abatement of Flues – Specific Approach

1.3.1

Flue – South West Side of Cottrell Building (hot side)

i.

The exterior asbestos insulation on this flue section is in poor condition. The work location will
be made safe from falling debris via boom lift access.

ii.

Waste asbestos dispersed in the general area will be packaged using high-risk PPE.

iii.

Material that can be vacuumed, will be HEPA vacuumed and down loaded into metre bags.
Other disturbed/exposed waste will be saturated with water and loaded while wet into asbestos
disposal packaging.

iv.

Potentially, intact portions of the exterior duct will be differed until the cladding access
scaffolding is installed around the Cottrell precipitator.

v.

The interior surface of the flue will be accessed from the interior of the Cottrell building through
existing service hatches. New entry ports will be cut into the flue to permit the HEPA vacuuming
of the arsenic dust where required.

1.3.2

Miscellaneous Exterior Pipes

i.

Through photo observations, it appears as though various exterior small diameter insulated pipe
lines require abatement. The extent of this work appears to be minimal. The exact asbestos
abatement method for the various insulated pipe locations have not been defined but is
assumed that high-risk and or moderate risk work procedures would be followed.

ii.

Other non-hazardous pipe insulation materials will be collected and packaged using moderate
PPE or as risk assessed for the given location.

1.3.3

Flue – Cottrell to Bag House – (North West Side of the Cottrell Building) – Visible Highway Side

i.

Based on photo observations, this flue appears to be in a reasonable exterior condition (minor
deterioration).

ii.

Since the external insulation composition could not be confirmed, it has been assumed that this
flue will be abated within a scaffold and plastic sheeting wrapped high-risk containment.

iii.

The work will be performed while the bag house building abatement is underway to allow for
the use of the waste and equipment transfer facility and personnel transfer rooms that will be
attached to the bag house.

iv.

The flue insulation was observed to be damaged therefore the area will be cleaned and the
damaged portion will be made safe during the preparation process that forms part of the
containment installation.

v.

The 2003 North West Hazmat report indicated that the portion of flue had minimal residual
arsenic dust located on its interior.

vi.

The arsenic dust in the interior of the duct will be HEPA vacuumed and pressure washed while
the containment remains around the flue. The flue interior will be access via the interior of the
Cottrell, Bag House and or additional access ports cut into its length.

1.3.4 Flue – AC Roaster and Cottrell Flues to the Stack Fan Building
This description is for flues confined to the area north of the AC Roaster and east of the Cottrell Building.
i.

Prior to commencing work, the underside of these flues will be made safe from overhead falling
hazards.

ii.

A large quantity of asbestos insulation used on these flues is deteriorated.

iii.

Ground surfaces will be scoured and loose asbestos insulation will be packaged as asbestos
waste.

iv.

All handling of deteriorated flue insulation in the area will be conducted using high-risk PPE.

v.

The grounds under the flues will be prepared with filter cloth using moderate risk PPE while the
asbestos debris is being abated. The intent is to saturate the damaged asbestos insulation,
which will allow it to fall to grade on to the prepared filter cloth surfaces. Boom lift equipment
will be used for access to the asbestos insulation.

vi.

The disturbed wet asbestos insulation will be immediately packaged into disposal containers.

vii.

The exterior surfaces of the flue are not considered to be contaminated with arsenic. Water
running off the exterior surface of the flues will fall on to 300 micron filter cloth.

viii.

Some portion of the flue may have asbestos insulation in an intact condition. These locations
will be risk assessed to determine best method for completing the asbestos abatement process.

ix.

High-risk containments will be erected where required.

x.

Scaffolding will be erected to create staging areas along the length of the flues for completing
exterior and interior surface decontamination.

xi.

The intent is to enclose flue openings using plastic sheeting to prevent wind and rain impacting
the locations prior to HEPA vacuum cleaning.

xii.

All waste arsenic dust will be extracted from the flues using the HEPA vacuum. Water washing
and sealing with encapsulant may be completed in situ or relocated to a wash pad. Openings in
the duct will be covered and sealed while waiting for the final decontamination process of water
washing and encapsulation.

1.3.5

Flue – AC Roaster to Dorrco Building

i.

This is a small section of exterior flue. The flue’s asbestos insulation appears to be intact,
meaning the asbestos does not appear to be exposed. Should the exterior insulation be
deteriorated flue lines, the approach described previously for the flues north of the AC Roaster
and east of the Cottrell building will be undertaken.

ii.

The intent is to scaffold and enclose the flue section within high-risk containment in preparation
for asbestos abatement. The plastic sheeting covering will also assist during the internal HEPA
vacuuming of the built up arsenic debris.

iii.

This process will be followed by pressure washing and sealing with encapsulation prior to the
flue being brought to grade during deconstruction.

iv.

Access to the contained work area will be through exiting entry chambers installed off the AC
Roaster and or Dorrco building containments.

1.3.6 Flue – Dorrco Building to Cottrell
This segment of exterior flue is similar to the Flue detailed under AC Roaster to Dorrco Building. Please
refer to the work description detailed therein.
1.3.7

Flue – Bag House to Stack Fan

i.

This is a new fiberglass flue insulated with non-asbestos insulation. Our intent is to remove the
non-asbestos insulation under moderate risk PPE via a boom lift. The ground surfaces below the
duct will be protected with filter cloth tarpaulins to capture the insulation for packaging as
either clean or contaminated waste.

ii.

Upon the external insulation being removed, predetermined section of the duct will be opened
and interior seals installed to enclose the identified trace arsenic contamination within the flue
segments. This will be completed using high-risk PPE. The trace arsenic at the cut locations will
be HEPA vacuumed and the exposed internal surfaces will be wiped and sealed with an
encapsulant.

iii.

The duct will then be ready to cut for lowering to grade. All contaminated surfaces will remain
contained within the flue segment.

iv.

The flue will be brought to grade in the pre-determined segments. Final cleaning of the flue’s
internal surface will be completed on the prepared wash pad.

2.0

Stack Fan Building

i.

No internal survey was completed for this structure. It is indicated that arsenic contamination is
likely. The structure will be used as the containment walls and roof for the high-risk work area.
All internal decontamination of the structure will be completed using high-risk worker
protective measures.

ii.

Interior surfaces throughout the structure will be HEPA vacuumed, pressure washed, and sealed
with an encapsulant.

iii.

Asbestos cladding will be removed under high-risk PPE due to the potential of arsenic dust being
trapped in the overlaps and concealed surfaces of the cladding.

iv.

Other interior conditions will be risk assessed upon access being made available.

3.0

Weigh Scale Building and Silo

i.

The weigh scale will be pre-cleaned by HEPA vacuuming all residual dust and surface debris.
These materials will be treated as arsenic waste. The final cleaning process will include pressure
washing the interior structure and applying an encapsulant to the exposed surfaces prior to
deconstruction. The work will be carried out using high-risk PPE. Doorways into the weigh scale
will be covered in plastic sheeting during the process to contain potential waste from being
expelled outside of the building.

ii.

The Silo and auger will be contained within a high-risk containment prior to disturbing residual
arsenic. During the cleaning process, the augers will be opened, HEPA vacuumed and pressure
washed.

iii.

The silo will be opened and the approximate 10 drums of arsenic trioxide will be HEPA
vacuumed and collected into metre bags.

iv.

The silo will then be agitated to dislodge the adhered arsenic surface debris. The HEPA vacuum
collection process will be repeated. The silo will then be opened for a visual assessment of the
interior surface.

v.

The intent will be to reposition the silo to a prepared wash slab.

vi.

The silo will be cut open for final water washing and encapsulation of the interior surface.

vii.

Water collection and control is detailed under a separate heading.

4.0
Interior Decontamination/Abatement Procedure
The following abatement procedures are steps that will be followed for the abatement activities in all of
the building interiors.
The typical work area abatement preparations would proceed as follows:
i.

Conduct an initial site/building assessment to determine potential hazards. Hazards typically
include the presence of waste and debris.

ii.

Clear safe entry/exit to the building and flag and/or mitigate hazards.

iii.

Distribute power to the work location.

iv.

Install perimeter seals to the building exterior.

v.

Construct the personnel entry staging rooms.

vi.

Construct the exterior “clean” segments of the waste and equipment transfer room.

vii.

Install lighting systems.

viii.

Install interior power distribution lines and negative air systems. Minimal disturbance of
hazardous materials will occur until the structure is sealed and under negative pressure.

ix.

HEPA vacuum of the accumulated waste from floor trenches in preparation for the installation
of drain plugs.

x.

Seal flues to prevent the movement of air.

xi.

Install a water control and collection system.

xii.

Conduct a documented review of the containment systems. All parties involved will inspect the
containment prior to the commencement of the interior abatement activities.

Typical Work Area Abatement Process would be as follows:
i.

Prior to commencing any new abatement activities, hazards will be mitigated which will include
an initial cleaning of debris and waste piles within the building interior.

ii.

All accessible surfaces that can be abated will have the asbestos removed prior to the
installation of interior scaffolding. Scaffold crews will then erect decking where necessary for
the safe access to remaining abatement surfaces. The exception to this in the event that there
is exterior asbestos sprayed wall cladding to be removed. A review of air monitoring results will
have to be assessed to determine the sequence of activities.

iii.

Remaining asbestos insulating materials will be abated.

iv.

Flues and equipment will be opened and debris extracted. Arsenic dust will be HEPA vacuumed
from these confined surfaces. Clean-up methods will be used that limit the generation of dust.

v.

Following dust removal with the HEPA vacuum of the interior surfaces, and associated
equipment, all surfaces will be pressure washed and inspected. If the surfaces successfully pass
inspection an encapsulant sealer will be sprayed on all exposed surfaces to capture and lock
down any residual fine dusts and or grime that may persist on some surfaces.

vi.

The work area will be air cleared in preparation for moderate risk deconstruction of abatement
equipment, systems and scaffolding.

vii.

All temporary systems installed for the abatement process will be cleaned and or packaged by
sealing in clear 6-mil bags for use in the next containment area.

viii.

Abatement equipment will be cleaned prior to encapsulating the work area so that
contaminants are not adhered to their surfaces. Decontamination and sampling of the
equipment surfaces will be completed at project completion.

5.0

Bag House

i.

The bag house exterior cladding and metal roof will be used as the containment structure.
These surfaces will be inspected and sealed where required to ensure all large breaches are
sealed in plastic cover.

ii.

Roof vents will be access via boom lift for air sealant installation.

iii.

See typical work area preparations and typical work area abatement processes listed above.

iv.

The bag house will be opened and the 2400 filter socks removed from the interior.

v.

The interior of the bag house, collection hoppers and auger systems will be opened and bulk
arsenic debris will be HEPA vacuumed.

vi.

It is assumed that the contaminants of concern in the interior surface of the bag house will be
limited to arsenic dust. It is anticipated that the internal arsenic debris will be abated using a
HEPA vacuum then pressure washed following removal of the bulk of the dust.

vii.

Flues throughout the bag house will be opened and treated using a typical abatement approach
– (HEPA Vacuuming, Pressure Washing, encapsulated).

6.0
Cottrell Building (Precipitator)
The exterior scaffolding processes listed herein will be followed for the Cottrell, Dorrco and Calcine
buildings.
i.

Scaffolding will be placed around the full exterior of the building to allow for the enclosure of
the asbestos cement wall cladding within a plastic sheeting containment. The scaffold work
area will be monitored to define the fiber concentrations in the air.

ii.

It is assumed that the work to erect the scaffold around the exterior of the building will be
conducted at a moderate to high-risk PPE respirator action level.

iii.

The scaffold will be engineered to receive the plastic sheeting containment system.

iv.

The perimeter grounds of the building will be prepared with filter cloth and reinforced plastic
sheeting prior to erection of the scaffolding.

v.

The plastic sheeting will be attached to the protective plastic ground cover and be extended to
the underside of the metal roof deck. The purpose of this is to minimize rain water from
entering the containment.

vi.

Wood scaffold decks will be covered with plastic sheeting to assist in final cleaning of the work
area. Scaffold connections where hazardous waste can be trapped will be covered with plastic
sheeting.

vii.

It is anticipated that the scaffold and ground cover will be disassembled upon completion at
moderate risk to high-risk PPE respirator action level.

viii.

Negative air equipment and electrical distribution will be installed around the scaffold structure.

ix.

Scaffolding on the interior of the building will be installed following the completion of all other
containment preparation. Interior scaffold installation will be delayed until it is confirmed that
PAPR protection meets known contaminant action levels.

x.

The highly friable asbestos spray insulation on the interior walls will be removed with the wall
cladding. Our current risk assessment plan is to remove the most friable asbestos materials
prior to introducing machine deconstruction into the buildings. An added benefit of doing this
procedure is the introduction of additional light and space in the work area.

xi.

Interior surfaces within the Precipitator will be accessed through existing hatches or additional
openings will be cut as required. Where possible methods will be used to reduce confined space
entry.

xii.

Dust debris will be HEPA vacuumed from within the precipitator (rod housing, hopper and auger
systems).

xiii.

Electrostatic rod extraction will be completed during the deconstruction phase of the work.

xiv.

The exterior asbestos wall cladding will be removed in sheets for packaging.

xv.

The steel wall framing structure will be scraped clean of the residual asbestos spray insulation.

xvi.

The roof system consists of smooth metal interior cladding “sandwiching” non-asbestos
insulation with an exterior Q deck profile metal cladding. The primary difference between the
precipitator roofs and the bag house roofs is that the roof purlins were once sprayed with what
appears to be asbestos fireproofing. Residual spray is present.

xvii.

The roof purlins will be pressure washed prior to the final cleaning process. Loose residual spray
insulation will be dislodged. The purlins will be sprayed with a heavy coat of encapsulant during
the final stage in preparation for the final air clearance sampling.

xviii.

The roof purlins will be collected during the deconstruction phase of the work and packaged as
asbestos/arsenic waste.

xix.

The final steps in preparing the precipitator structures for deconstruction will be pressure
washing and sealing with encapsulant all interior surfaces. Please see the typical and abatement
processes detailed above under General Interior Decontamination/Abatement Procedures.

7.0

Dorrco Roaster

Preparing and abating the Dorrco will follow similar procedures as those followed for the Cottrell
building abatements.
The unique building components of this structure are as follows:
i.

The interior structure may have failed walkways caused by corrosion of the building’s structural
components. The extent of this damage will require assessment during preparation of the
building for abatement.

ii.

The main east side roof cladding (gable roof structure) has failed (observed in the photo log
provided). Sealing of the roof to acquire an air seal, (mandatory for a high-risk enclosure) will be
attained through the installation of tarpaulins drawn across the roof, which will be secured, to
the perimeter wall scaffolding being erected on all surrounding elevations.

iii.

The interior thickeners, vats, and tanks containing contaminated products will be machine
processed while the building is under a high-risk containment.

iv.

The highly friable asbestos insulation applied to the walls will be removed with the wall
cladding. Our current strategy is to remove the most friable asbestos materials prior to
introducing deconstruction equipment into the building. This procedure is currently thought to
offer a more definable occupation risk level and will provide ambient lighting for deconstruction.

v.

The roof insulation is listed as being contaminated with arsenic however non-asbestos
containing. It is suspected that there is residual asbestos spray on the roof purlins. The
contamination is suspected to be remnants from the original building construction. This is
similar to what is expected on the Cottrell building purlins but is not as obvious due to the new
non-asbestos spray obscuring the view. It is assumed that the original structure was clad with
asbestos transite roofing and sprayed with a similar asbestos insulation as is currently found on
the perimeter walls.

vi.

A pressure washer will be used to abate the upper roofs spray insulation (bulk removal) .

vii.

Filter cloth will be placed on the top floor decking below the upper roof surface to assist in
capturing the spray insulation as it falls. The filter cloth will permit water to pass through it,
while capturing the majority of the spray material. The lower shed roof is metal clad and
sprayed with non-asbestos insulation contaminated with arsenic. There may be similar issues
with potential asbestos contamination on the purlins.

viii.

The common practice of adhering spray insulation to metal decking is using adhesives directly
applied to the metal roof cladding. This method is common in all manufactures specifications.
Cleaning the sprayed metal cladding dust free is not likely possible. Residual fiber will persist,
however; the majority of this insulation from the surface will be pressure washed and the
remainder will be encapsulated. This will be completed on both roof elevations.

ix.

The metal roof cladding and purlins will receive a heavy application of encapsulated during the
sealing phase of the abatement work.

x.

During the wet deconstruction process, the roof cladding and purlins will be separated and
packaged as asbestos arsenic contaminated waste.

8.0
Interior – Dorrco Roaster
The following procedure will be completed for abatement in the interior of the building inclusive of the
General Interior Decontamination/Abatement Procedure:
i.

Package and extract all loose debris throughout the building.

ii.

Removal of the asbestos insulation

iii.

Commence interior deconstruction of thickeners, vats, and tanks.

iv.

The interior reactors (3 units) have external asbestos insulation common on numerous vessels,
flues and pipe. All of this material will be removed first during the abatement process.

v.

The interior refractor in the reactors will require the following process: Loosen dust will be
HEPA vacuum from the external ports and then be sealed during deconstruction using durable
metal or plastic caps. Site inspection of the openings will confirm the type of caps to be
installed. The units will then be toppled to grade and moved aside.

vi.

When the building site is generally cleared, the internal refractor within the reactors will be
loosened using an excavator, impacting the exterior metal surface, denting the metal while
loosening the refractory.

vii.

The following procedures will be followed depending on the presence or absence of friable
asbestos:
a. Friable asbestos – The reactors will then be contained in a high-risk separate
containment. Enclosure chambers (waste and personnel) will be placed against the
vessel(s). The reactor will be opened using torch cutters and the refractory will be
extracted. Final cleaning the reactors and the associated chamber will be conducted in
the same procedure as all other high-risk containments – HEPA vacuuming, pressure
washing and encapsulation.
b. No asbestos or non-friable asbestos – The reactors will be sheared open under wet
conditions. The work will be completed on the water collection pad that was assembled
for the abatement of the building. The existing building trench and catch basins will
remain in operation during the deconstruction process.

viii.

Flue ducts will be accessed using scaffolding. Existing and or new openings will be used to
assess the bulk dust materials contained with these flues. The extraction process will be
completed using a HEPA vacuum.

ix.

The final stages of abatement will consist of HEPA vacuuming, water washing and encapsulation.

x.

Upon the deconstruction work being completed, the pad will be washed and trenches and catch
basins HEPA will be vacuumed.

9.0
Calcine Plant
Preparing and abating the Calcine Plant will follow the General Interior Decontamination/Abatement
Procedures and further expanded on in the Cottrell building asbestos cladding removal process.
This building is completely clad with sprayed asbestos transite panels (walls and roof).
i.

The building will be completely enclosed with an engineered scaffold covered with plastic
sheeting covering the walls and roof.

ii.

Roof access will be through either a roof ladder system or scaffolding installed within the
structure supported from the trusses. This procedure will be reviewed and engineered on site.
The method chosen will be based on the safest access.

iii.

Interior scaffolding is required to access piping insulation, ductwork insulation, and equipment
insulation.

iv.

It is anticipated that machine deconstruction of the remaining thickeners and equipment known
to be contaminated with bulk materials will take place once the bulk of the asbestos thermal
insulation and cladding have been abated.

v.

Upon the interior hazardous material being removed, the final cleaning process will follow the
same sequence as for the previous buildings – pressure washing, visual inspection,
encapsulation, air clearance and the enclosure tear down in preparation for deconstruction.

vi.

Slab trenches and catch basins will be HEPA vacuumed prior to final wash down.

10.0

AC Roaster Building

i.

This building is constructed of a wood exterior. The asbestos paper will be left on the building
exterior until the interior work is completed. Upper air seals will be installed on the roof hut
vents. The lower walls will be covered with plastic sheeting around the exterior where the
asbestos paper cladding has been removed. The purpose of the plastic sheeting is to provide
the air seals necessary to acquire 0.02 negative pressure. The plastic sheeting will be hammer
tacked in place.

ii.

Interior asbestos insulation will be abated from the main plant area as work progresses.

iii.

The arsenic dust in the abandoned flues will be HEPA vacuum extracted.

iv.

Interior deconstruction of tanks, vessels, and thickeners will be machine processed and
packaged.

v.

The building will be pressure washed. Boom lifts will be used on the interior to access the
elevated surfaces.

vi.

After visual confirmation of abatement, an encapsulant will be applied to the interior surfaces
and air clearance sampling will be conducted.

vii.

The exterior asbestos wall cladding will be abated prior to deconstruction of the structure.
Having completed the abatement of the raw feed conveyor in 2012, the process is confirmed to
be a moderate risk PPE level using a PAPR. The cladding is hosed down with water then pried
from the walls. Drop sheets will be placed below all work surfaces to capture potential falling
debris.

viii.

Slab trenches and catch basins will be HEPA vacuumed prior to final wash down.

APPENDIX B
MSDS - WETTING AGENTS, ENCAPSULANTS AND CLEANSERS

Appendix B – Wetting Agents, Encapsulants and Cleaning Solutions
The Material Safety Data Sheets included in this package are listed in the table below. The far right hand
column identifies those products that will become a component of the waste water stream discharged
to the Northwest Tailings Pond (Section 2.1, Item 6 in the main body of the Roaster Complex
Deconstruction Waste Management Plan).
PRODUCT NAME

Foster 32 – 90

PRODUCT TYPE

Wetting
agent

Bakor 120-19
Encapsulant
Towerthon Plus

Mercon-X

Cleaning
agent

Zep Purple
Cleaner

Cleaning
agent

USAGE
Used to break the surface
tension of water, allowing
water to absorb into a
material.
Polymers added to water that
creates a solution designed to
bind to surfaces and seal the
surfaces, including any
potential dust on the surfaces.
Solution for mercury
contaminated materials
Degreaser for cleaning oil or
diesel fuel stains and in
equipment maintenance

WASTE WATER COMPONENT
(DISCHARGED TO NORTHWEST TAILINGS POND)
Yes
The wetting agent will be part of the wash
water stream generated during
decontamination that is discharged to the
Northwest Tailings Pond.
No
Encapsulants will be sprayed directly onto
surfaces of materials to be packaged and
either shipped off-site or stored at the
TWSA.
No
Used cleaning solution will be collected and
disposed of off-site as mercury waste.
No
Used product will be disposed of off-site.

Although the wetting agent will become a component of the waste water discharged to the Northwest
Tailings Pond, no impacts to water quality are anticipated as the waste water will ultimately be blended
with water in the Northwest Tailings Pond and treated through the existing effluent treatment plant. As
outlined in Table 1 in Section 2.1 of the Waste Management Plan, the effluent quality criteria from
former Water Licence N1L2-0043 will be adhered to.
Foster 32 – 90 will be mixed with treated minewater at a ratio of 25:1. A total of approximately 375 m3
of water containing 4% Foster 32-90 will be used to complete decontamination of structures annually.
This represents 10% of the approximately 3750 m3 of waste water generated by decontamination and
deconstruction of the roaster complex annually and less than 0.001% of the approximately 500,000 m3
of water managed through the Northwest Tailings Pond each year. The volume of deconstruction waste
water that will be discharged to the Northwest Tailings Pond represents less than 0.01% of the volume
of water managed through the Northwest Tailings Pond each year.
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REVISION DATE: 08-16-2012

SUPERSEDES:

08-25-2009

SECTION 1: CHEMICAL PRODUCT AND COMPANY IDENTIFICATION
COMPANY INFORMATION
H.B. Fuller Construction Products Inc.
1105 S. Frontenac Street
Aurora, IL 60504
Phone: 1-800-552-6225
Medical Emergency Phone Number (24 Hours): 1-888-853-1758
Transport Emergency Phone Number (CHEMTREC): 1-800-424-9300
PRODUCT INFORMATION
PRODUCT NUMBER:
FOSTER 32-90
PRODUCT NAME:
FOSTER 32-90
PRODUCT DESCRIPTION:
Surfactant
PRODUCT IDENTIFIER:
802296PM
SECTION 2: HAZARDS IDENTIFICATION
EMERGENCY OVERVIEW
PHYSICAL STATE:
Liquid
COLOR:
Amber
ODOR:
Solvent
POTENTIAL HEALTH EFFECTS BY ROUTE OF ENTRY
EYE: No irritation hazard in normal industrial use.
SKIN: No irritation hazard in normal industrial use.
INHALATION: No irritation hazard in normal industrial use.
INGESTION: Ingestion is not an anticipated route of exposure. No hazard in normal industrial use.
LONG-TERM (CHRONIC) HEALTH EFFECTS
TARGET ORGAN(S):
No organs known to be damaged from exposure to this product.
REGULATED CARCINOGEN STATUS:
Unless noted below, this product does not contain regulated levels of NTP, IARC, ACGIH, or OSHA listed
carcinogens.
EXISTING HEALTH CONDITIONS AFFECTED BY EXPOSURE: No medical conditions affected by exposure.
SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS
Chemical Name

CAS #

PERCENT

Unlisted ingredients are not 'hazardous' per the Occupational Safety and Health Administration Hazard
Communication Standard (29 CFR 1910.1200) and/or are not found on the Canadian Workplace Hazardous
Materials Information System ingredient disclosure list. See Section 8 for exposure limit guidelines.
SECTION 4: FIRST AID MEASURES
IF IN EYES: None expected to be needed, however, use an eye wash to remove a chemical from your eye
regardless of the level of hazard.
IF ON SKIN:
Wash with soap and water.
IF VAPORS INHALED: Remove individual to fresh air after an airborne exposure if any symptoms develop, as a
precautionary measure.
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IF SWALLOWED: Do not induce vomiting. Seek medical attention if symptoms develop. Provide medical care
provider with this MSDS. Induced vomiting may lead to aspiration of the material into the lungs potentially causing
chemical pneumonitis that may be fatal.
SECTION 5: FIRE FIGHTING MEASURES
FLASH POINT:
AUTOIGNITION TEMPERATURE:
LOWER EXPLOSIVE LIMIT (% in air):
UPPER EXPLOSIVE LIMIT (% in air):
EXTINGUISHING MEDIA:
UNUSUAL FIRE AND EXPLOSION HAZARDS:
SPECIAL FIRE FIGHTING INSTRUCTIONS:
HAZARDOUS COMBUSTION PRODUCTS:

Non flammable
Not established
Not established
Not established
Use water spray, foam, dry chemical or carbon dioxide.
There is a possibility of pressure buildup in closed containers
when heated. Water spray may be used to cool the containers.
Persons exposed to products of combustion should wear selfcontained breathing apparatus and full protective equipment.
Carbon dioxide, Carbon monoxide

SECTION 6: ACCIDENTAL RELEASE MEASURES
SPECIAL PROTECTION: No adverse health effects expected from the clean-up of spilled material.
Follow personal protective equipment recommendations found in Section 8
of this MSDS.
CLEAN-UP:
Dike if necessary, contain spill with inert absorbent and transfer to containers
for disposal. Keep spilled product out of sewers, watersheds, or water
systems.
Transport Emergency Phone Number (CHEMTREC): 1-800-424-9300
SECTION 7: HANDLING AND STORAGE
Handling:

No special handling instructions due to toxicity.

Storage:
Store in a cool, dry place.
Consult the Technical Data Sheet for specific storage instructions.
SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION
EYE PROTECTION:
SKIN PROTECTION:

GLOVES:
RESPIRATORY PROTECTION:

VENTILATION:

Wear safety glasses when handling this product.
Not normally considered a skin hazard. Where use can result in skin
contact, practice good personal hygiene. Wash hands and other
exposed areas with mild soap and water before eating, drinking, and
when leaving work.
Not normally required. Use nitrile gloves if conditions warrant.
No respiratory protection required under normal conditions of use.
Respirators should be selected by and used following requirements
found in OSHA's respirator standard (29 CFR 1910.134).
No exposure limits exist for the constituents of this product. No
engineering controls are likely to be required to maintain operator
comfort under normal conditions of use.

EXPOSURE LIMITS:
Chemical Name

ACGIH EXPOSURE LIMITS

OSHA PEL
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SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES
PHYSICAL STATE:
COLOR:
ODOR:
ODOR THRESHOLD:
WEIGHT PER GALLON (lbs.):
SPECIFIC GRAVITY:
SOLIDS (% by weight):

Liquid
Amber
Solvent
Not established
8.27
0.990
3.3

pH:
FLASH POINT:
BOILING POINT (deg. C):
FREEZING/MELTING POINT (deg. C):
VAPOR PRESSURE (mm Hg):
VAPOR DENSITY:
EVAPORATION RATE:
OCTANOL/WATER COEFFICIENT:
VOC, weight percent
VOC, EPA Method 24 (theoretically determined)
VOC, EPA Method 24, less water and exempt solvents
(theoretically determined)

Not established
Non flammable
Not established
Not established
Not established
Not established
Not established
Not established
1.40
13g/liter of material
420g/liter of material

SECTION 10: STABILITY AND REACTIVITY
STABILITY:
CHEMICAL INCOMPATIBILITY:
HAZARDOUS POLYMERIZATION:
HAZARDOUS DECOMPOSITION PRODUCTS:

Stable under normal conditions.
Not established
Will not occur.
Carbon monoxide, carbon dioxide

SECTION 11: TOXICOLOGICAL INFORMATION
COMPONENT

LD50/LC50

TOXICOLOGY SUMMARY:

No additional health information available.

SECTION 12: ECOLOGICAL INFORMATION
OVERVIEW: No ecological information available
SECTION 13: DISPOSAL CONSIDERATIONS
To the best of our knowledge, this product does not meet the definition of hazardous waste under the U.S. EPA
Hazardous Waste Regulations 40 CFR 261. Solidify and dispose of in an approved landfill. Consult state, local or
provincial authorities for more restrictive requirements.
SECTION 14: TRANSPORTATION INFORMATION
Consult Bill of Lading for transportation information.
DOT:
NOT REGULATED
IATA: NOT REGULATED
SECTION 15: REGULATORY INFORMATION
INVENTORY STATUS
U.S. EPA TSCA:

This product is in compliance with the Toxic Substances Control Act's
Inventory requirements.
CANADIAN CEPA DSL: The components of this product are included on the DSL or are exempt from
DSL requirements.
EUROPEAN EINECS:
As a result of the introduction of REACH into Europe, this product cannot be
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MATERIAL SAFETY DATA SHEET
__________________________________________________________________________________________
imported into Europe unless the REACH requirements are met.
This product is in compliance with the Japanese Existing and New Chemical
Substances requirements.
If you need more information about the inventory status of this product call 651-236-5858.
JAPAN ENCS:

This product may contain chemical substances that are regulated for export by various government agencies (such as
the Environmental Protection Agency, the Bureau of Industry and Security, or the Drug Enforcement
Administration, among others). Before exporting this product from the USA or Canada, we recommend you contact
us at 651-236-5858 (USA) or 450-655-1306 x227 (Canada) to request an export review.
FEDERAL REPORTING
EPA SARA Title III Section 313
Unless listed below, this product does not contain toxic chemical(s) subject to the reporting requirements of section
313 of Title III of the Superfund Amendments and Reauthorization Act of 1986 (SARA) and 40 CFR part 372. EPA
has advised that when a percentage range is listed the midpoint may be used to fulfill reporting obligations.
Chemical Name

CAS#

%

WHMIS STATUS: Unless listed below, this product is not controlled under the Canadian Workplace Hazardous
Materials Information System.
STATE REPORTING
Proposition 65, The Safe Drinking Water and Toxic Enforcement Act of 1986:
Unless listed below, this product does not contain known levels of any chemical known to the State of California to
cause cancer or reproductive harm.
Chemical Name/List

CAS

Percent

SECTION 16: ADDITIONAL INFORMATION
This Material Safety Data Sheet is prepared to comply with the United States Occupational Safety and Health
Administration (OSHA) Hazard Communication Standard (29 CFR 1910.1200) and the Canadian Workplace
Hazardous Materials Information System (WHMIS).
HMIS RATING: HEALTH -- 0 FLAMMABILITY -- 0 REACTIVITY -- 0
See SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION for personal protective equipment
recommendations.
Prepared by: The Global Regulatory Department
Phone: 651-236-5842
The information and recommendations set forth herein are believed to be accurate. Because some of the information
is derived from information provided to H.B.Fuller Construction Products, Inc. from its suppliers, and because
H.B.Fuller Construction Products, Inc. has no control over the conditions of handling and use, H.B.Fuller
Construction Products, Inc. makes no warranty, expressed or implied, regarding the accuracy of the data or the
results to be obtained from the use thereof. The information is supplied solely for your information and
consideration, and H.B.Fuller Construction Products, Inc. assumes no responsibility for use or reliance thereon. It is
the responsibility of the user of H.B.Fuller Construction Products, Inc. products to comply with all applicable
federal, state and local laws and regulations.

HENRY COMPANY CANADA INC.
10 St-Pierre, Lachine, Quebec H8R 1N7
Tel.:(514) 364-5224 Fax:(514)364-7270
EMERGENCY TEL. NO.: (514) 364-5224

MATERIAL SAFETY DATA SHEET
WHMIS:

D-2B

I - PRODUCT INFORMATION
Bakor 120-19
Polyvinyl Acetate Emulsion
Fire resistive coating for thermal insulation

PRODUCT NAME
PRODUCT TYPE
PRODUCT USE

II - HAZARDOUS INGREDIENTS
INGREDIENTS

%

Ethylene Glycol

1-5

CAS #

EXPOSURE LIMITS

107-21-1

50 ppm TLV
(vapour, ACGIH)

LD50/LC50(SPECIES & ROUTE)

LD50 (oral-rat) > 4700 mg/kg
LD50 (dermal-rabbit) > 9530 mg/kg

III - PHYSICAL DATA
PHYSICAL

[ ] GAS

ODOUR & APPEARANCE

ODOUR THRESHOLD (ppm)

STATE

[x] LIQUID

White, medium viscosity liquid. Acetic acid odour.

Not available

VAPOUR PRESSURE (mm Hg)

EVAPORATION RATE (BuAc=1)

[ ] SOLID

VOC

VOLATILE (VOL.)

VAPOUR DENSITY (AIR = 1)

53% <100 g/L As for water
BOILING POINT (°C)

Approx. 100°C
SOLUBILITY (IN WATER)

As for water

As for water

FREEZING POINT (°C)

SPEC. GRAVITY (WATER - 1)

Approx. 0°C
Miscible in water as supplied
Insoluble when dry.

COEF. OF WATER/OIL DIST.

DENSITY (g / ml)

1.28

1.28

Not available

pH

6-8

IV - FIRE & EXPLOSION HAZARD
FLAMMABILITY

[

] YES

[ X ] NO
FLASH POINT (°C):
METHOD:

None
--

CONDITIONS OF FLAMMABILITY

Not applicable.
FLAMMABLE LIMITS (% VOLUME)
LOWER:

None

AUTO-IGNITION TEMP. (°C)
UPPER:

None

None

TDG FLAMMABILITY CLASS

SENSITIVITY TO MECHANICAL IMPACT

Not regulated
PRODUCTS

None
None
On burning (dry film), some CO, HCl and chlorine..
Main combustion products are H2O, CO2 and C (as heavy smoke).

MEANS OF EXTINCTION

Not applicable

SPEC. FIRE FIGHTING PROCEDURES

Not applicable

HAZARDOUS COMBUSTION

SENSITIVITY TO STATIC DISCHARGE

V - PREPARATION OF M.S.D.S.
PREPARED BY:

WHMIS Group

PHONE NUMBER

DATE

(514) 364-5224

May 2006

VI - REACTIVITY DATA
CHEMICAL

[ X ] YES

CONDITIONS TO AVOID:

STABILITY

[ ] NO

Not applicable.

Bakor 120-19

Materials that react with water.

INCOMPATIBILITY
(SUBSTANCE TO AVOID)

Not applicable.

CONDITIONS
OF REACTIVITY
HAZARDOUS DECOMPOS-

Will not decompose under normal conditions of handling or warehousing.

ITION PRODUCTS

VII - TOXICOLOGICAL PROPERTIES
THRESHOLD LIMIT VALUE

LC50/LD50 (estimated)

LD50 (oral-rat) > 4700 mg/kg

50 ppm

LD50 (dermal-rabbit) > 9530 mg/kg

ROUTE OF ENTRY

[ ] SKIN CONTACT

EFFECTS OF ACUTE

Not known but product could probably cause eye irritation if not washed immediately.
Could also cause gastro-intestinal problems if ingested in large quantity.

EXPOSURE

[ ] SKIN ABS.

[x] EYES

[x] INGESTION

[ ] INHALATION

EFFECTS OF
CHRONIC EXPOSURE

IRRITANCY

Not known

Not known

SENSITIZATION

SYNERGISTIC MATERIALS

Not known
[ ] CARCINOGENICITY

[ ] REPRODUCTIVE EFFECTS

[ ] TERATOGENICITY

Not known.
[ ] MUTAGENICITY

Product not believed to cause any of these effects.

VIII - FIRST AID MEASURES
SKIN

Thoroughly wash with soap and water.

EYES

Flush eyes thoroughly with plenty of lukewarm water. Get medical attention if needed..

INHALATION

Should not cause problems.

INGESTION

If victim is conscious, give two glasses of water to drink and induce vomiting.
Obtain medical attention.

IX - PREVENTIVE MEASURES
EYES:

Safety goggles if applied by spray..

PERSONAL

GLOVES:

PROTECTIVE

CLOTHING:

EQUIPMENT

RESPIRATORY:

Suggested.
Regular.
No special equipment required.

ENGINEERING CONTROLS

Not required.

(VENTILATION, ETC.)
LEAK AND SPILL
PROCEDURE

Wet material: Scrape up to disposal containers. Wash with water.
Dry material: Scrape off heavy deposit. Wash off with paint strippers.

DISPOSAL

Approved incineration or sanitary landfill as per local, provincial, state and federal
regulations.

HANDLING PROCEDURES

Normal.

STORAGE REQUIREMENTS

Protect from freezing.

SHIPPING INFORMATION

Protect from freezing.

WASTE

While Henry Company Canada Inc. believes that the data contained herein are factual & opinionsexpressed are those of qualified experts regarding the results of the
tests conducted, the data is not to be taken as warranty or representation for which Henry Company Canada Inc. assumes legal responsibility. These are offered solely
for your consideration, investigation and verification. Any use of this data and information must be determined by the user to be in accordance with federal,
provincial or municipal laws and regulations.

M A T E R I A L
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Prod.ID:
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SECTION I

-

PRODUCT IDENTIFICATION

PRODUCT NAME:

ELASTOMERIC COATING
WHITE
TOWERTHON PLUS

PRODUCT
IDENTIFIER:
PRODUCT USE:
WHMIS INFO:

20-100

HMIS CODES:

=================
H C

F R

P

2

0 0

B

General purpose water-based coating.
D2A, D1B

MANUFACTURER'S NAME: Cloverdale Paint Inc
ADDRESS
: 6950 King George Hwy
Surrey, BC,
EMERGENCY PHONE
: 613-996-6666
REVISION DATE : 2-Nov-11
INFORMATION PHONE : 604-596-6261
ABREVIATIONS
N/AP ñ NOT APPLICABLE
N/AV ñ NOT AVAILABLE
:
================== SECTION II
=====================

-

HAZARDOUS INGREDIENTS

REPORTABLE
CAS
WEIGHT
O.E.L.
COMPONENTS
NUMBER
PERCENT
TITANIUM
134637-13
TLV (ACGIH): 10 mg/m3, total dust,
DIOXIDE
67-7
8 hr. TWA
*ETHYLENE
107-21- 0.1-1
ACGIH TLV: 50 ppm
GLYCOL
1
LD50: ORAL:4700 mg/kg(RAT)
CRYSTALLINE
148080.1-1
8H TWA: 0.025 mg/m3
SILICA
60-7
---------------------------------------------------------------------------------

*** No toxic chemical(s) subject to the reporting requirements of section
313 of Title III and of 40 CFR 372 are present. ***
--------------------------------------------------------------------------------===============
============

SECTION III

BOILING POINT:

100 Deg C

VAPOR DENSITY:

Heavier than
air.
Slower than nButyl Acetate.
75
g/l
(before
thinning)
Soluble.

EVAPORATION
RATE:
COATING V.O.C.:

SOLUBILITY IN
WATER:

-

PHYSICAL/CHEMICAL CHARACTERISTICS

SPECIFIC GRAVITY
(H2O=1):
PHYSICAL STATE:

1.45
Liquid.

APPEARANCE AND
Moderately thick liquid; Sweet, slightly
ODOR:
ammoniacal odor.
FREEZING POINT: 0 deg C
pH:
8.75
COEFFICIENT OF WATER/OIL DIST:
ODOR THRESHOLD: Not available.
N/AV

=================
==============

SECTION IV

-

FIRE AND EXPLOSION HAZARD DATA

FLASH POINT: N/AP
METHOD USED: N/AP
FLAMMABLE LIMITS IN AIR BY VOLUME- LOWER: N/AP
UPPER: N/AP
EXTINGUISHING MEDIA:
Use extinguishing media appropriate to surrounding fire.
SPECIAL FIREFIGHTING PROCEDURES
Handle as a non-flammable liquid.

.

UNUSUAL FIRE AND EXPLOSION HAZARDS
Closed containers may explode when exposed to extreme heat.
FLAMMABILITY ñ T.D.G.R. CLASS:
Not regulated.
SENSITIVITY TO IMPACT: NO
AUTO-IGNITION TEMPERATURE:
Not available
SENSITIVITY TO STATIC DISCHARGE: NO
HAZARDOUS COMBUSTION PRODUCTS:
Not available.
========================
=======================

SECTION

V

-

REACTIVITY

DATA

CHEMICAL STABILITY: STABLE
CONDITIONS TO AVOID:
Excessive heat, poor
aging.

ventilation, corrosive atmospheres,

excessive

INCOMPATIBILITY (MATERIALS TO AVOID)
Alkaline materials, strong acids and oxidizing agents.
HAZARDOUS DECOMPOSITION OR BYPRODUCTS:

NONE KNOWN

HAZARDOUS POLYMERIZATION:
Will not occur.
====================
=======================

SECTION

VI

-

TOXICOLOGICAL

INHALATION HEALTH RISKS AND SYMPTOMS OF EXPOSURE
Excessive exposure to vapours or spray mists

may

cause

DATA

minor

irritation to the eyes, nose and throat.
SKIN AND EYE CONTACT HEALTH RISKS AND SYMPTOMS OF EXPOSURE
Eye Contact: May cause minor irritation, tearing, redness and blurred
vision. Skin Contact: May cause minor irritation.
SKIN ABSORPTION HEALTH RISKS AND SYMPTOMS OF EXPOSURE
May dry and defat skin causing cracks, irritation and dermatitis.
INGESTION HEALTH RISKS AND SYMPTOMS OF EXPOSURE
May cause gastrointestinal irritation, vomiting, nausea and diarrhea.
HEALTH HAZARDS (ACUTE AND CHRONIC)
Acute health hazards are as listed above. Chronic: Prolonged exposure
to
crystalline
silica dust by inhalation may
cause
delayed
injury/disease (Silicosis).
SENSITIZING CAPABILITY: NONE KNOWN
CARCINOGENICITY:
NTP
CARCINOGEN:Yes IARC
MONOGRAPHS:Yes
OSHA
REGULATED:No
IARC has determined that crystalline silica inhaled in the form of
quartz or cristobalite from occupational sources is carcinogenic to
humans (Group 1 - carcinogenic to humans). In a lifetime inhalation
study, exposure to 250 mg/m3 titanium dioxide dust resulted in the
development of lung tumors in rats. These tumors occurred only at dust
levels that overwhelmed the animals' lung clearance mechanisms and
were different from common human lung tumors in both type and
location. The relevance of these findings to humans is unknown. The
International Agency for Research on Cancer (IARC) has classified
Titanium Dioxide as possibly carcinogenic to humans (Group 2B) based
on inadequate evidence of carcinogenicity in humans and sufficient
evidence of carcinogenicity in experimental animals.

TERATOGENICITY AND EMBRYOTOXICITY
Not available.
REPRODUCTIVE TOXICITY
Not available.
MUTAGENICITY
Not available.

TOXICOLOGICALLY SYNERGISTIC PRODUCTS
None known.
MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE
Anesthesia,
respiratory
tract irritation,
dermatitis,
vomiting.

nausea,

ADDITIONAL HEALTH INFORMATION
Not available.
=================

SECTION

VII

-

PREVENTIVE

MEASURES

=======================
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
Clean up with water before allowing to dry. Sodium Chloride can be
sprinkled on the spill, which may coagulate the latex and facilitate
cleaning with water. Place coagulated waste in a closed container.
Flush area with water.
WASTE DISPOSAL METHOD
Reclaim or dispose of through a licensed waste disposal
according to Federal,Provincial and local regulations.

company

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING
Storage: Keep from freezing. Store in a well ventilated area out of
direct sunlight and away from any source of heat.
Handling:
Avoid prolonged or repeated inhalation of heated vapours or spray
mist. Avoid prolonged or repeated skin contact. Wear adequate personal
protective equipment.
OTHER PRECAUTIONS: None known.
RESPIRATORY PROTECTION
Not normally required when applying by brush or roller. When spraying,
wear a mist/dust particulate respirator. In cases of poor or no
ventilation, wear a respirator NIOSH approved for organic vapours and
particulates.
VENTILATION
General (dilution) ventilation is required during use. Local exhaust
ventilation is required during operations where this material is
heated.
PROTECTIVE GLOVES
Rubber.
EYE PROTECTION
Chemical safety glasses, goggles or face shield.
OTHER PROTECTIVE CLOTHING OR EQUIPMENT
Use impermeable aprons and protective clothing whenever
prevent skin contact.

possible

to

WORK/HYGIENIC PRACTICES
Eye washes and safety showers in the workplace are recommended.
=====================
=====================

SECTION

VIII

-

FIRST

AID

MEASURES

INHALATION OVEREXPOSURE: Move person to fresh air. If breathing stops,
apply artificial respiration and seek immediate medical attention.
EYE CONTACT:
attention.

Flush with water for at least 15 minutes. Seek

medical

SKIN CONTACT: Wash thoroughly with mild soap and water.
INGESTION:

Drink

1

or

2

glasses of water

to

dilute.

Contact

a

physician immediately.
=========================
========================

SECTION

IX

-

PREPARATION

PREPARED BY: TECHNICAL DEPARTMENT
=========================
SECTION
X
DISCLAIMER
==========================
To the best of our knowledge, the information contained herein is
accurate, obtained from sources believed by Cloverdale Paint Inc. to
be accurate. No warranty concerning the accuracy of these sources is
made and Cloverdale Paint Inc. will not be held liable for claims
relating to use of this information or recommendations.
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MATERIAL SAFETY DATA SHEET
PRODUCT IDENTIFIER: MERCON ™ -X
PRODUCT ID: 20-M-X
PRODUCT USE: MERCURY Decontaminant
Liquid

SECTION 1 - PRODUCT IDENTIFICATION AND USE
PRODUCT MANUFACTURER: ROSS
HEALTHCARE
STREET: 145 TYEE DRIVE, # 161
CITY: PT ROBERTS
STATE: WA

ZIP: 98281
EMERGENCY TELEPHONE NO.: 1-800-6638303
NFPA RATINGS (0-4):
HEALTH: 1 FIRE: 0 REACTIVITY: 0

SECTION 2 - COMPOSITION
COMPONENT:
COMPONENT:
COMPONENT:
COMPONENT:
COMPONENT:

PROPYLENE GLYCOL
CAS#57-55-6
COPPER SULFATE
CAS#7758-98-7
POTASSIUM IODIDE
CAS#7681-11-0
SODIUM THIOSULFATE
CAS#7772-98-7
PROPRIETARY INGREDIENTS

PERCENT : 60.0
(BY WEIGHT)
PERCENT : 1.0-2.0
(BY WEIGHT)
PERCENT : 0.5-1.5
(BY WEIGHT)
PERCENT : 0.5-1.5
(BY WEIGHT)
PERCENT: 37.0
(BY WEIGHT)

20-34 G/KG (ORAL/RAT)

SECTION 3 - PHYSICAL DATA
PHYSICAL STATE: CREAMY PINK LIQUID
SPECIFIC GRAVITY: NOT AVAILABLE
ODOR THRESHOLD: NOT AVAILABLE
AVAILABLEFREEZING POINT: NOT AVAILABLE
VAPOUR DENSITY: NOT AVAILABLE

BOILING POINT: >100C
VAPOR PRESSURE: NOT AVAILABLE
pH: NOT AVAILABLE
COEFF. WATER/OIL DIST: NOT AVAILABLE

SOLUBILITY: SLIGHTLY IN WATER
EVAPORATION RATE: NOT

SECTION 4 - FIRE AND EXPLOSION DATA
FIRE AND EXPLOSION: NOT FLAMMABLE
FLASH POINT: NOT AVAILABLE
MEANS OF EXTINCTION: DRY CHEMICAL, CARBON DIOXIDE, WATER SPRAY OR REGULAR FOAM
UPPER FLAMMABILITY LIMIT (%BY VOLUME): NOT AVAILABLE
LOWER FLAMMABILITY LIMIT (%BY VOLUME): NOT AVAILABLE
AUTOIGNITION TEMPERATURE: NOT AVAILABLE
FLAMMABLE
HAZARDOUS COMBUSTION PRODUCTS: SULPHUR DIOXIDE, HYDROGEN SULFIDE
SENSITIVITY TO IMPACT: NONE
SENSITIVITY TO STATIC DISCHARGE: NONE
SECTION 5 - REACTIVITY DATA
CHEMICAL STABILITY: STABLE
INCOMPATIBILITIES: OXIDATION MAY OCCUR WITH SOME PLATED MATERIALS
REACTIVITY: NONE
HAZARDOUS DECOMPOSITION PRODUCTS: NONE
SECTION 6 - TOXICOLOGICAL PROPERTIES
ROUTES OF ENTRY:
SKIN CONTACT: YES
SKIN ABSORBTION: NO
EYE CONTACT: YES
INHALATION: NO
INGESTION: YES
EFFECTS OF ACUTE EXPOSURE: TEMPORARY IRRITATION OF STOMACH
EFFECT OF CHRONIC EXPOSURE: NOT AVAILABLE
EXPOSURE LIMITS: NOT AVAILABLE
IRRITANCY OF PRODUCT: MILD IRRITANT
SENSITIZATION TO PRODUCT: YES, IODINE
CARCINOGENICITY: NOT KNOWN
TERATOGENICITY: NOT KNOWN
REPRODUCTIVE TOXICITY: NOT KNOWN
MUTAGENICITY: NOT KNOWN
SYNERGISTIC PRODUCTS: NOT KNOWN
SECTION 7 - PREVENTATIVE MEASURES
GLOVES: RUBBER
RESPIRATORY: NONE
EYE: NONE
FOOTWEAR: NONE
CLOTHING: NONE
ENGINEERING CONTROLS: NONE
LEAK AND SPILL PROCEDURE: MOP UP AND FLUSH WITH WATER
WASTE DISPOSAL: WHEN CONTAMINATED AS HAZARDOUS WASTE
HANDLING PROCEDURE: WASH THOROUGHLY AFTER HANDLING
STORAGE REQUIREMENTS: STORE AT ROOM TEMPERATURE OUT OF
SPECIFIC SHIPPING INFORMATION: NONE
DIRECT SUNLIGHT
SECTION 8 - FIRST AID MEASURES
INHALATION: PROVIDE FRESH AIR IMMEDIATELY, IF BREATHING HAS STOPPED GIVE CPR. GET MEDICAL ATTENTION.
SKIN CONTACT: WASH AFFECTED AREA WITH SOAP AND WATER. IF RASH PERSISTS GET MEDICAL ATTENTION
EYE CONTACT: FLUSH WITH WATER. GET MEDICAL ATTENTION
INGESTION: DRINK MILK. DO NOT INDUCE VOMITING. GET IMMEDIATE MEDICAL ATTENTION
SECTION 9 – SHIPPING
GROUD: NOT REGULATED AIR: NON-HAZARDOUS, NOT REGULATED BY IATA

PREPARATION: TECHNICAL SERVICES

SECTION 10 - PREPARATION OF MSDS
PHONE: 1-800-663-8303
DATE: 1/1/2009

Zep Commercial Sales & Service
A unit of Zep Inc.
1310 Seaboard Industrial Blvd.
Atlanta, GA 30318
1-888-805-HELP (4357)
www.zepcommercial.com

Material Safety Data Sheet
Section 1. Chemical Product and Company Identification
Product name
Industrial Purple Cleaner and Degreaser
Product code

Concentrate
ZU0856

03/12/10
Date of issue
Emergency Telephone Numbers
For MSDS Information:
Compliance Services 404-352-1680

Supersedes 10/04/07

For Medical Emergency
(877) 541-2016 Toll Free - All Calls Recorded
For Transportation Emergency
CHEMTREC: (800) 424-9300 - All Calls Recorded
In the District of Columbia (202) 483-7616
Prepared By
Compliance Services
1420 Seaboard Industrial Blvd.
Atlanta, GA 30318
Section 2. Hazards Identification
Emergency overview

*Hazard Determination System (HDS): Health, Flammability, Reactivity

DANGER !

3

1

0

CAUSES EYE AND SKIN BURNS. HARMFUL IF INHALED OR
ABSORBED THROUGH SKIN. HARMFUL OR FATAL IF
SWALLOWED.
NOTE: MSDS data pertains to the product as delivered in the original shipping container(s). Risk of adverse effects are lessened by following all
prescribed safety precautions, including the use of proper personal protective equipment.

Dermal contact. Eye contact. Inhalation.
Routes of Entry
Acute Effects
Causes eye burns. Eye exposure may cause severe and permanent eye injury (blindness).
Eyes
Causes skin burns. Harmful if absorbed through the skin. Skin inflammation is characterized by
Skin
itching, scaling, reddening or, occasionally, blistering.
Inhalation Avoid breathing vapors, spray or mists. Inhalation of the spray or mist may produce severe
irritation of respiratory tract, characterized by coughing, choking or shortness of breath. Overexposure by inhalation may cause respiratory irritation. Can cause central nervous system (CNS)
depression.
Ingestion Harmful if swallowed. May cause burns to mouth, throat and stomach.
Overexposure of this product by inhalation or absorption can produce central nervous system
depression resulting in headache, nausea and/or dizziness. Repeated or prolonged contact with
spray or mist may produce chronic eye irritation and severe skin irritation. Repeated or prolonged
exposure to spray or mist may produce respiratory tract irritation leading to frequent attacks of
bronchial infection. Contains material which may cause damage to the following organs: blood,
kidneys, liver, upper respiratory tract, skin, eyes, central nervous system (CNS).
Carcinogenicity No known significant effects or critical hazards.
Additional Information: See Toxicological Information (Section 11)

Section 3. Composition/Information on Ingredients
Name of Hazardous Ingredients

CAS number

SODIUM HYDROXIDE; caustic soda; soda lye
ETHYLENE GLYCOL MONOBUTYL ETHER; 2-butoxyethanol; butyl cellosolve
SODIUM XYLENE SULFONATE
SODIUM DODECYLBENZENE SULFONATE; linear alkyl aryl sodium sulfonate; Sodium
DDBSA
DIETHYLENE GLYCOL MONOBUTYL ETHER; 2-(2-butoxyethoxy)-ethanol; butyl carbitol
ALCOHOLS, C9-11, ETHOXYLATED; linear primary alcohol ethoxylate
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% by Weight

1310-73-2
111-76-2
1300-72-7
25155-30-0

1 - 10
1-5
1-5
1-5

112-34-5
68439-46-3

<3
<3

Product Name Industrial Purple Cleaner and Degreaser
Concentrate

Material Safety Data Sheet

Product code ZU0856

Section 4. First Aid Measures
Immediately flush eyes with plenty of water, occasionally lifting the upper and lower eyelids. Check for and
remove any contact lenses. Continue to rinse for at least 10 minutes. Get medical attention immediately.
Flush affected skin with plenty of water. Remove contaminated clothing and shoes. Wash clothing before reuse.
Get medical attention immediately.

Eye Contact
Skin Contact

Move exposed person to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give
oxygen. Get medical attention immediately.
Do not induce vomiting unless directed to do so by medical personnel. If vomiting occurs, the head should be
kept low so that vomit does not enter the lungs. If affected person is conscious, give plenty of water to drink.
Never give anything by mouth to an unconscious person. Get medical attention immediately.

Inhalation
Ingestion

National Fire Protection Association (U.S.A.)

Section 5. Fire Fighting Measures

1

Closed cup: >93.3°C
(>199.9°F)

Flash Point

3

0

Flammable Limits Not applicable
Non-combustible.
Flammability
Fire hazard

In a fire or if heated, a pressure increase will occur and the container may burst. May emit toxic
fumes under fire conditions.

Fire-Fighting
Procedures

Use an extinguishing agent suitable for the surrounding fire. Do not release runoff from fire to
drains or watercourses.

Section 6. Accidental Release Measures
Spill Clean up

Put on appropriate personal protective equipment (see section 8). Stop leak if without risk. Move containers
from spill area. Dilute with water and mop up if water-soluble or absorb with an inert dry material and place in
an appropriate waste disposal container. Dispose of via a licensed waste disposal contractor.

Section 7. Handling and Storage
Handling

Storage

Put on appropriate personal protective equipment (see section 8). Avoid contact with eyes, skin and clothing. Do not
breathe vapor or mist. Use with adequate ventilation. Do not ingest. Do not reuse container. Wash thoroughly after
handling. Observe label precautions.
Store in original container protected from direct sunlight in a dry, cool and well-ventilated area, away from incompatible
materials (see section 10) and food and drink. Store between the following temperatures: 40°F - 120°F (4.4°C - 49°C).
Keep out of the reach of children.

Section 8. Exposure Controls/Personal Protection
Product name

Exposure limits

SODIUM HYDROXIDE; caustic soda; soda lye

ACGIH / OSHA (United States).
CEIL: 2 mg/m³
NIOSH REL (United States). Absorbed through skin.
TWA: 5 ppm 10 hour(s).
TWA: 24 mg/m³ 10 hour(s).
ACGIH TLV (United States, 1/2009).
TWA: 20 ppm 8 hour(s).
OSHA PEL (United States, 11/2006). Absorbed through skin.
TWA: 50 ppm 8 hour(s).
TWA: 240 mg/m³ 8 hour(s).

ETHYLENE GLYCOL MONOBUTYL ETHER; 2butoxyethanol; butyl cellosolve

Personal Protective Equipment (PPE)
Eyes
Body

Splash goggles. Face shield.
Wear appropriate protective clothing to prevent skin contact.
Recommended: Neoprene gloves. Nitrile gloves. Rubber gloves.
Synthetic apron. Chemical resistant boots.

Respiratory Use with adequate ventilation. Provide exhaust ventilation or other engineering
controls to keep the airborne concentrations of vapors below their respective
occupational exposure limits. Wear appropriate respirator when ventilation is
inadequate.
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Product Name Industrial Purple Cleaner and Degreaser
Concentrate

Material Safety Data Sheet

Product code ZU0856

Section 9. Physical and Chemical Properties
Physical State
pH
Boiling Point
Specific Gravity
Solubility

Liquid.
13.0 - 14.0
98.9°C (210°F)
1.06
Easily soluble in the following materials: cold water
and hot water.

Color Clear. Purple.
Odor Mild. Ethereal.
Vapor Pressure Not determined.
Vapor Density >1 [Air = 1]
Evaporation Rate 1 (Water = 1)
VOC (Consumer) 42 (g/l). 0.35 lbs/gal (3.98%)

Section 10. Stability and Reactivity
Stability and Reactivity
Incompatibility
Hazardous Polymerization

The product is stable.
Reactive or incompatible with the following materials: oxidizing materials, metals and acids.

Will not occur.
Hazardous Decomposition Products carbon oxides (CO, CO2)
Section 11. Toxicological Information
Acute Toxicity
Product/ingredient name

Result

Sodium Hydroxide

Species

LD50 Dermal
LD50 Oral
LD50 Dermal
LD50 Dermal
LD50 Intraperitoneal
LD50 Intravenous
LD50 Oral
LD50 Oral
LD50 Oral
LD50 Unreported
LDLo Oral
TDLo Oral
TDLo Unreported
LC50 Inhalation Vapor
LC50 Inhalation Vapor
LC50 Inhalation Gas.
LD50 Oral
LD50 Oral
LD50 Dermal
LD50 Oral
LD50 Oral
LD50 Oral
LD50 Oral
LD50 Unreported
LD50 Dermal
LD50 Oral

Ethylene Glycol Monobutyl Ether

Sodium Dodecylbenzene Sulfonate
Diethylene Glycol Monobutyl Ether

Ethoxylated Alcohols

Rabbit
Rat
Guinea pig
Rabbit
Rat
Rat
Guinea pig
Rat
Rat
Rat
Rat
Rat
Rat
Rat
Guinea pig
Rat
Mouse
Rat
Rabbit
Rat
Rat
Rat
Mouse
Rat
Rabbit
Rat

Dose

Exposure

>2000 mg/kg
500 mg/kg
>2000 mg/kg
220 mg/kg
220 mg/kg
307 mg/kg
1200 mg/kg
917 mg/kg
250 mg/kg
917 mg/kg
1500 mg/kg
500 mg/kg
250 mg/kg
2900 mg/m3
>633 ppm
450 ppm
2000 mg/kg
1260 mg/kg
2700 mg/kg
6050 mg/kg
5660 mg/kg
4500 mg/kg
2400 mg/kg
4500 mg/kg
>2000 mg/kg
1400 mg/kg

7 hours
1 hours
4 hours
-

Section 12. Ecological Information
Environmental Effects
Aquatic Ecotoxicity
Product/ingredient name
Sodium Hydroxide
Ethylene Glycol Monobutyl Ether

No known significant effects or critical hazards.
Test

Result

-

Acute LC50 25 ppm
Acute EC50 >1000
mg/L Fresh water

Exposure

Fish - Trout
Daphnia - Water flea Daphnia magna - <24
hours
Acute LC50 >1000 mg/L Crustaceans - Amphipod
Marine water
- Chaetogammarus
marinus - Young - 5 mm
Acute LC50 1490000
Fish - Bluegill - Lepomis
ug/L Fresh water
macrochirus - 33 to 75
mm
Acute LC50 1250000
Fish - Inland silverside ug/L Marine water
Menidia beryllina - 40 to
100 mm
Acute LC50 800000
Crustaceans - Common
ug/L Marine water
shrimp, sand shrimp Crangon crangon
Chronic NOEC 1000
Daphnia - Water flea mg/L Fresh water
Daphnia magna - <24
hours
Acute LC50 2000000
Fish - Inland silverside ug/L Marine water
Menidia beryllina - 40 to
100 mm
Acute LC50 1300000
Fish - Bluegill - Lepomis

-

-

-

-

-

Diethylene Glycol Monobutyl Ether

Species

-
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24 hours
48 hours

48 hours

96 hours

96 hours

48 hours

48 hours

96 hours

96 hours

Material Safety Data Sheet

Product code ZU0856

Product Name Industrial Purple Cleaner and Degreaser
Concentrate

ug/L Fresh water

macrochirus - 33 to 75
mm

Section 13. Disposal Considerations
Waste Information
Waste must be disposed of in accordance with federal, state and local environmental control regulations. Consult your local or
regional authorities for additional information.
Waste Stream Code: D002
Classification: - [Hazardous waste]
Origin: - [RCRA waste.]
Section 14. Transport Information
Regulatory information
DOT Classification

UN number
3266

Proper shipping name
Corrosive liquid, Basic,
Inorganic, NOS (Sodium
Hydroxide)

TDG Classification

Not determined.

IMDG Class

Not determined.

Classes
8

PG*

Label

II
CORROSIVE

8

NOTE: DOT classification applies to most package sizes. For specific container size classifications or for size exceptions, refer to
the Bill of Lading with your shipment.
PG* : Packing group

Section 15. Regulatory Information
U.S. Federal Regulations
SARA 313 toxic chemical notification and release reporting:
Product name
Ethylene Glycol Monobutyl Ether
Diethylene Glycol Monobutyl Ether

Clean Water Act (CWA) 307: No products were found.
Clean Water Act (CWA) 311: Sodium Hydroxide; Sodium Dodecylbenzene Sulfonate
Clean Air Act (CAA) 112 regulated toxic substances: Diethylene Glycol Monobutyl Ether
All Components of this product are listed or exempt from listing on TSCA Inventory.
United States inventory (TSCA 8b): Not determined.
State Regulations
California Prop 65

No products were found.

Canada
WHMIS (Canada)

Class D-2B: Material causing other toxic effects (Toxic).

Section 16. Other Information
To the best of our knowledge, the information contained herein is accurate. However, neither the above named supplier nor any of its subsidiaries assumes any
liability whatsoever for the accuracy or completeness of the information contained herein.
Final determination of suitability of any material is the sole responsibility of the user. All materials may present unknown hazards and should be used with caution.
Although certain hazards are described herein, we cannot guarantee that these are the only hazards that exist.
*NOTE: Hazard Determination System (HDS) ratings are based on a 0-4 rating scale, with 0 representing minimal hazards or risks, and 4 representing significant hazards or risks
Although these ratings are not required on MSDSs under 29 CFR 1910.1200, the preparer may choose to provide them. HDS ratings are to be used with a fully implemented program to
relay the meanings of this scale.

APPENDIX C
WASTE CLASSIFICATION AND PACKAGING

Appendix C: Giant Mine Hazardous Waste Classification
DEFINITIONS:
UN Number: United Nations number. A four-digit numbers used world-wide in international commerce
and transportation to identify hazardous chemicals or classes of hazardous materials.
Hazard Class: TDG regulations classify dangerous goods into nine classes according to the type of hazard
they present.
Packing Group: Packing groups are assigned based on the level of hazard the dangerous good presents.
There are three packing groups ranging from I (very hazardous substances) to III (moderately hazardous
substances).
WASTE HANDLING AND PACKAGING:
Containerized and decontaminated waste accumulated at the Waste Transport Staging Area to the east
of the Roaster Complex will be primarily organized by non-hazardous versus hazardous, and each waste
stream will have a designated storage area, separate from other waste type storage areas. There will be
one designated entry/exit point where material quantities will be monitored and inventoried for
reporting requirements.
All material will be sorted and segregated mechanically throughout the decontamination and
deconstruction process. Non-hazardous wastes will be stored separately from hazardous wastes and will
be separated neatly into piles or stacks of like materials.
Waste packaging is as follows:
•

•

•

Arsenic and asbestos containing waste will be packaged first in 6-mil polyethylene bags, then
will be placed in cubic metre bags. Depending on size, shape and accessibility of the waste the
bag type will be determined, with smaller waste types going into the 1 cubic metre bags, and
larger waste types going into the 6 cubic metre bags.
Liquid wastes will either be packed in UN rated drums or transferred into appropriate UN rated
drums at the waste source. The anticipated UN rated drums will consist of 16 gauge open head
and 16 gauge tight head drums. Small waste amounts will be packaged in UN rated 20L
polyethylene pails.
All waste containers will be sealed and labeled according to TDG regulations for the waste type
in question. If the waste type is not known then appropriately trained workers will use test kits
to safely determine and classify the waste type to determine appropriate packaging.

The following table describes waste classification and the appropriate type of packaging to be used for
each waste type:
Waste Type
Asbestos containing
floor products
decontaminated of
arsenic trioxide

TDG shipping name

Hazard
Class

UN#

Packing
Group

Asbestos, White (Waste)

9

UN2590

II

Packaging
Double wrapped and
sealed in 6 mil poly in
cubic metre bags

Waste Type

TDG shipping name

Hazard
Class

UN#

Packing
Group

Asbestos containing
gaskets free of arsenic
trioxide

Asbestos, White (Waste)

9

UN2590

II

Double wrapped in 6 mil
poly in cubic metre bags

Sodium cyanide
containers potentially
containing residual
quantities

Residue Last Containing,
Sodium Cyanide (Waste)

6.1

UN1689

I

UN rated pails/drums

Containers of motor
oil and grease

Non-hazardous in NWT
and AB

n/a

n/a

n/a

Specific packaging not
required

Cans of paint

Paint Related Material
(Waste)

3

UN1263

II

UN rated pails/drums

Spray Paint

Aerosols (Waste)

2.1

UN1950

n/a

UN rated pails/drums

De-greasers

Could be chlorinated
solvents. Need MSDS to
classify (if available)

Misc. cleaning
products

Need MSDS to classify
(if available)

Cans of
glue/adhesives

Adhesives (Waste)

3

UN1133

II

UN rated pails/drums

Mercury containing
control valves

Mercury (Waste)

8

UN2809

III

UN rated pails/drums

Mercury containing
light tubes

Non-hazardous in NWT
and AB

n/a

n/a

n/a

specific packaging not
required

Dielectric fluids in
transformers
(potentially PBC
containing)

Shipping name: Articles
Containing
Polychlorinated
Biphenyls (PCB) (Waste)

9

UN2315

II

Note: Without knowing
the actual PCB
concentration,
assumption is over
50ppm.

PCB containing light
ballasts

Articles Containing
Polychlorinated
Biphenyls (PCB) (Waste)

9

UN2315

II

UN rated pails/drums (for
metals drums minimum
of 18 gauge)

Fuel storage tank and
piping with residual
contents

Can be cleaned prior to
transport as that will
make it non-hazardous

n/a

n/a

n/a

Granular sulphur

Non-hazardous in NWT
and AB

n/a

n/a

n/a

specific packaging not
required

Barrels of sodium
hydroxide

Sodium Hydroxide,
Solution (Waste) Note:
assuming liquid state

8

UN1824

II

UN rated pails or poly
drums

Barrels of penetrating
asbestos encapsulate

Need MSDS but most
likely non-hazardous

n/a

n/a

n/a

Packaging

Waste Type
Antifreeze

TDG shipping name
If used antifreeze then
Leachable Waste
(selenium) otherwise
non-hazardous

Hazard
Class

UN#

Packing
Group

n/a

n/a

n/a

specific packaging not
required

Packaging

Small quantities of lab chemicals:
Silver Nitrate

Silver Nitrate (Waste)

5.1

UN1493

II

UN rated pails/ drums

Potassium Iodide

non-hazardous

n/a

n/a

n/a

specific packaging not
required

Potassium
Permanganate

Potassium
Permanganate (Waste)

5.1

UN1490

II

UN rated pails/drums

pH buffer solutions

if pH is between 2 12.5, then nonhazardous

Citrex cleaner

non-hazardous

Partially full barrels of
unknown liquids

Need to do a field test
on the unknowns to
determine the
characteristics for
classification

Water coolers
potentially containing
chlorofluorocarbons
(CFCs)/ozone
depleting substances
(ODS)

Transport the coolers as
non-hazardous

specific packaging not
required
n/a

n/a

n/a

specific packaging not
required

specific packaging not
required. Exempt from
transport as hazardous
waste in Class 2, Gases, in
Refrigerating Machines
Exemption (Section 1.32)
of TDG Regulation.
Note: Send for extraction
of CFC's by Tervita and
recycling

Lead-acid batteries

Batteries, Wet, Filled
with Acid (Waste)

Leachable lead items
(lead sheeting and
items painted with
leachable leadamended paint)

Leachable Waste

8

UN2794

III

n/a

n/a

n/a

Tervita has Transport
Canada Equivalency
Certificates which allows
packaging on pallets
specific packaging not
required

APPENDIX D
DETAILED DECONSTRUCTION PLAN

DETAILED DECONSTRUCTION PLAN
1.0

SUPPORTING ACTIVITIES

1.1

Mobilization

The mobilization and demobilization of personnel (maximum of 70) and equipment will be conducted in
three phases, Phase 1, Phase 2 and Phase 3. The first two phases will consist primarily of ground
transportation for the mobilization of the bulk of the equipment required for project start-up and
decontamination in Phase 1, followed by the mobilization of heavier equipment required for the
deconstruction of the buildings in Phase 2. Phase 3 will consist of the mobilization of site personnel
using a primarily air transportation or ground transportation when possible. Demobilization will
generally occur in the opposite order, beginning with the demobilization of site personnel, followed by
the demobilization of the heavy deconstruction equipment, then the remainder of the equipment
onsite. The following is a detailed description of the three phases of mobilization and demobilization:
1.1.1 Phase 1
The initial mobilization of equipment, site supplies and personnel vehicles will be from local suppliers
when possible or from either Calgary or Edmonton, Alberta to the Giant Mine site in Yellowknife,
Northwest Territories via the Mackenzie Highway. Phase 1 of mobilization will consist primarily of the
required site trailers, containment, scaffolding, and water treatment and decontamination systems
required for abatement purposes as well as service equipment to prepare the laydown areas for site setup.
The first equipment to be moved to the site will be two locally procured office trailers and light service
equipment including a skid steer, zoom-boom and a 345 Cat excavator to be used to clear any remaining
snow from the proposed laydown area and perform any landscaping required for the office trailer set
up. This equipment will also be utilized for future offloading of incoming loads, for the set-up and
construction of the proposed water treatment facilities and holding ponds/tanks and for any additional
materials handling requirements. Equipment will be stored and staged in the Office and Equipment
Laydown Areas as indicated on Figure 5 in the main body of the Waste Management Plan.
The second portion of Phase 1 of the mobilization will include moving the decontamination facilities and
related equipment as well as all scaffolding loads and containment systems. The decontamination
facilities consist of two self-contained 16.7 m (55’) Decontamination Unit (DCU) trailer vans each
equipped with multiple showers, laundry facilities and water heating equipment in addition to
treatment and collection process equipment. Along with the decontamination units, three additional
16.7 m (55’) supply and tool cribs will be moved to the site. The cribs will be fully stocked with all
abatement containment materials, abatement tools, securing materials and packaging for asbestos and
arsenic containing materials. After completion of the office and lay down set up, the water handling,
treatment facilities and associated equipment will be mobilized to the site. The water handling system
will be comprised of pumps to recover water from the Polishing Pond, a 22,000 L fresh water holding
tank, pumps that will provide a fresh water supply to the decontamination units and move waste water

from the decontamination units to the collection and treatment system. Additional equipment to be
mobilized will also include various pumps, distribution lines and surge tanks for abatement and dust
suppression purposes.
The final portion of the Phase 1 mobilization will consist of mobilizing the scaffolding equipment, which
will be driven to the site using as many as four flat deck trailer loads over the entire course of the
project, three being within in the first season of operation. The scaffolding system will be comprised of
aluminum tube and clamp components paired with wooden toe board planks, laminated deck material
and plywood, some of which may be obtained locally pending available quantities. All facilities and
equipment for used for scaffolding, abatement, decontamination and water treatment will remain in
place for the duration of the entire project including the off season.
During Phase 1 mobilization, all fuel requirements will be met by local vendors and delivered to site by
crew trucks carrying slip tanks until the bulk fuel storage facilities have been installed on site. These
materials and systems will all be mobilized via tractor trailer units in accordance with all applicable
codes, standards, guidelines and permits including provincial regulations and road restrictions. All
personnel supervising, piloting or operating equipment will be properly certified. Phase 1 mobilization
and set up will employ up to fifteen personnel at a given time.
1.1.2 Phase 2
Phase 2 will consist of the mobilization of heavy equipment required for deconstruction purposes which
will be transported from Edmonton to the site. The excavation equipment, rock trucks, payloaders and
all associated attachments will be driven to the site on the Mackenzie Highway using highway tractors
paired with an adequate low bed trailer to comply with weight limitations.
•

The primary deconstruction machine will be the Caterpillar 345 excavator. This machine will be
mobilized on a thirty wheeled combination trailer (depending on seasonal road restrictions),
consisting of a tandem highway tractor pulling tri-axle trailer with a tri-axle booster and a tandem
Jeep. Accompanying this load will be one pilot truck for operations within Alberta and a second
pilot truck once in the Northwest Territories in accordance with provincial regulations. The
Caterpillar 345 excavator will be equipped with the Genesis GXP 400 shear attachment. This
machine will perform the majority of the structural deconstruction of the Roaster Complex.
Assisting the Cat 345 will be two smaller support excavators, a Cat 330 that will be mobilized on triaxle trailer with an eight wheeled jeep to comply with provincial regulations, and a Cat 305 mini
which will be mobilized on a standard legal load combined with attachments and miscellaneous site
equipment. Phase 2 of mobilization will also include two off-highway haulage trucks. The Volvo AT
30 rock truck will be mainly used for the transportation of materials to the intermediate materials
storage area as well as any bulk hauling required for the deconstruction access. The off-highway
haul truck will be moved from Edmonton on a standard tri-axle or step deck low-bed trailer. A
second load of excavator attachments will be mobilized by truck including a Stanley 100 concrete
breaker, concrete processor and skid steer. It is anticipated that a second load will be needed to
move additional support equipment including bulk fuel cells. Both loads of attachments and support

equipment will be also moved on standard tri-axle trailers. A pre-fabricated bathroom trailer and a
7,600 L insulated sewage tank with electric heat trace on lines will be installed.
In addition to the deconstruction equipment, a variety of specialized equipment for abatement and
decontamination purposes will be employed. Multiple configurations of man-lift equipment will be used
throughout the execution of this project including a 20 m (65’) and 24 m (80’) Genie aerial lift platform.
These articulated boom lifts are required for a variety of abatement purposes including interior dust
removal, asbestos abatement and exterior cladding removal. A variety of scissor style lifts will also be
employed during containment construction and interior abatement processes. The man-lifts will be
moved in two loads on standard tri-axle trailers. Phase 2 mobilization and pre-project set-up,
scaffolding and containment will employ up to 30 personnel at any given time. All personnel
supervising, piloting or operating equipment via overland or marine routes will be certified in
accordance with applicable regulations.
Equipment list
The following is a list of equipment that will be used during either decontamination or deconstruction
activities:


Cat 345 excavator: The primary deconstruction machine. It will be configured to operate a
variety of deconstruction attachments.



Cat 330 excavator: Support excavator capable of low-angle deconstruction purposes, but will
primarily be employed for interior prep work and the processing and loading of deconstructed
materials.



Cat 305 excavator: Support excavator used primarily for interior bulk dust removal, interior
materials handling and pre-deconstruction prep work.



Wood processor/Grinder: Used for cutting and grinding wood deconstruction waste.



Volvo AT 30 rock truck: Used for the transportation of materials to the intermediate materials
storage area as well as any bulk soil hauling required for deconstruction access.



Cat 9,000 lbs zoom boom x 2: This equipment will be utilized for offloading purposes and for the
set-up and construction of water treatment facilities and containment and decontamination
structures.



Cat 262 skid steer with forks: This equipment will be utilized for offloading purposes and for the
set-up and construction of water treatment facilities and containment and decontamination
structures.



Torch trailer



Genie articulated boom lift 20 m (65’): Man-lift equipment used for a variety of abatements
purposes including interior dust removal, asbestos abatement, and exterior cladding removal.



Genie articulated boom lift 24 m (80’): Man-lift equipment used for a variety of abatements
purposes including interior dust removal, asbestos abatement, and exterior cladding removal.

Scissor lift: Man-lift equipment employed during containment construction and interior
abatement processes.
Equipment Attachments




GXP 400 shear



Labounty UP 30



Stanley MP 100 Hammer

Specialty Equipment
Worker Decontamination Unit (DCU) – 2 separate units are planned for the site
The DCU is a manufactured personnel decontamination facility contained within a 16 m semi-trailer.
The units are designed to be detached from the hazardous waste work areas and contain all required
decontamination systems. The facilities within the trailer(s) are made up of the following connected
rooms.


Clean room – clean side entry. Personnel change and store their regular site clothing and
change into clean personal protective suits. Dirty towel washer and dryers are also located in
this room.



Mask Room – Clean side room, used to store cleaned respirators and comes with a PAPR
charging center and flow testing tools.



Dirty room – Field personnel enter this room after having been exposed to hazardous materials,
in preparation for shower decontamination. This area contains washing facilities for
contaminated PPE.



Shower room – 3 to 4 showers in a separated room, running the length of the trailer. Each
shower is a separate stall. The end stall will have added curtains hung to provide greater privacy.


Water systems include passive dirty water drainage and storage with an automatic
asbestos filtration pump system.



Water heating will be modified to a propane fired demand water system.



Each trailer will be wired with its own service drop connection and GFI breaker panel.



The trailers will be insulated to R-15 insulation and will have skirting installed to enclose
the underside systems from adverse weather.



Heating is electric with outside gas fired forced air connections that will provide forced
air heating to all clean side rooms and the underside of the DCU floor surface.



Air flow is designed to travel from the clean side rooms into the dirty room where it is
discharged through a DOP tested negative air HEPA filtration fan.



All rooms are separated by doors with built in self closing plastic flaps to prevent air in
the dirty room from entering into clean areas.

Industrial HEPA Vacuum – "Vac Loader" – one unit
The vac loader is a manufactured 2350CFM/27"Hg industrial vacuum trailer. This unit is designed to
extract large volumes of dust and debris. Waste is vacuum transported through a 125 mm flexible hose
with a vacuum hose range of up to 300 m. The units have been purpose ordered for hazardous waste
handling.



The unit has a cyclone hopper to drop waste, a primary bag house filtration system and a dioctyl phthalate (DOP) tested HEPA filter for final air discharge.



The conveying hose is flexible, ground, static resistant line with a backup explosion relief hatch
built into the cyclone.



The units have an auto bagging system for packaging hazardous waste designed to discharge
into metre bags.



The waste down loading system has a built in auger at the discharge hatch. This prevents
overloading of the waste containers being used for packaging.



A water spraying system is located at the waste drop hatch to control dust and includes a
separate vacuum inlet for dust and debris control if required.

Shrink Wrap/Plastic Sheeting
Shrink wrap is a fire rated thermal plastic sheeting manufactured to shrink when heat is applied to its
surface. The heat causes the plastic to be drawn to the scaffold to provide a wind resistant 9-mil
translucent “skin.” The product if punctured and or cut, will not continue to run (tear) past the cut
location.
Plastic sheeting will be used on all containment facilities and structures. This product has been found to
be resistant to most weather environments throughout Canada. The methods used to secure the
sheeting are organized and secured so that the sheeting, if compromised, will not cause the whole
structure to fail.
Additional Containment System Information:


Enclosures are capable of withstanding winds up to 140 km/hour.



Repairs and or modification to the containment are quick and offer the same original design
strength as the initial installation.



Installation of the sheeting is efficient and is often used as scaffold toe boards on the plastic
sheeting applied side. This leaves the decks less encumbered for personnel access and cleaning.



The use of plastic sheeting as the external containment barrier provides a relatively air tight
containment.



The plastic sheeting will not support fire and is static resistant.

Scaffolding
System Scaffolding will be used. This is a common scaffold system that locks together at all connection
points. The rosette design provides excellent versatility when scaffolding in irregular spaces. System
scaffold is one of the preferred scaffolds for engineer certification and is one of the most efficient
scaffolds to erect.
For locations where the System Scaffolding is not suited, tube and clamp scaffold gear will be used. The
quantity of tube and clamp installations will likely be minimal. No current locations have been
confirmed with the exception of the personnel entry/exit chambers.

Wood scaffold decks and toe boards are assumed potentially non-salvageable upon project completion
and will be treated as arsenic contaminated waste.
Mercury Vacuum
A specifically designed vacuum is used to collect spilt mercury without volatilizing the metal during the
collection process. Waste bulk mercury is separated during vacuuming and is collected in a catch
container attached to the vacuum. Associated mercury contaminated debris is deposited into a
standard issue vacuum bag for easy packaging as potential mercury waste. The vacuum is DOP tested –
complete with HEPA filter.
Manometer
These instruments will be used to measure air pressure differences between two separated
atmospheres. Used as part of a high risk containment safety check, the manometer will be installed
within active high risk containments to measure the effectiveness of the operating negative air system.
The manometer will have an audible alarm to notify personnel if the desired pressure differential is not
being achieved.
Water Filter Canister
The units are an engineered high-pressure filter sock canister, operated by an external submersible
sump pump. The sump pump pushes the water through a filter sock liner secured within a pressure
canister. The filter will be used to remove particulate from wash water collected during the abatement
process. The filter sock that lines the canister(s) comes in cloth capacities as small as 2 microns. The
filter canister design allows for quick changing of the single use sock filters and can be connected in
series to process the contaminated water to a designated particulate size. Other notable system
benefits are that the units are lightweight, easy to move and offer a high processing capacity.
Negative Air Cabinets with DOP testing Equipment on Site
Negative air cabinets are fans designed to continually operate under increasing load. Particulate collects
on the front changeable pre-filters. The primary filter is a HEPA filter that is DOP tested on site to
confirm it is operating to the 3-micron filter capacity.
Multiple negative air units are placed within containments to ensure redundancy. Each cabinet draws
56 m3 (2000 cfm) at optimal condition. The negative air system is specifically designed for each work
area enclosure. The negative air placement design will consider air movement, personnel and waste
transfer facilities, air volume exchange rate and a 0.5 mm (0.02”) water column negative pressure
differential.
To confirm the negative air cabinet filters are effective, a DOP test is run on each unit. The DOP test is
run prior to the negative air cabinet being used in a containment design. DOP equipment will be
available on site for the certified personnel to run the mandatory test.
Metre Bag Hopper


The Hopper will be used to prepare and package hazardous waste. The hoppers are designed to
funnel/down load the waste directly into the metre bag prepared below the hopper.



Measured waste is loaded from above. The metre bag is attached to the hopper funnel base.
Upon the bag being loaded the metre bag sleeve is sealed and the bag closed.



The benefit is the metre bag is never exposed to the work area. Its external surface remains
clean.



The hopper units are installed against the 2nd stage of the Waste and Equipment Transfer
Facility. All sides facing the work area are sealed and hoarded from the internal contaminated
work area.

Emergency Backup power


The DCU trailers will have a standby generator ready for use in the event that power to the
facility is lost. The purpose is to ensure that field personnel can safely decontaminate and exit
the containment if required.



Smaller mobile generator units will be available to move to specific site locations and provide
the temporary power that may be necessary during an unforeseen event, for example, if a site
emergency was underway and power was then lost.

Site Lighting


Lighting will be progressively installed into the structures while clearing safe entry. Lighting will
be comprised of two separate systems. The first stage lighting will be incandescent string
lighting for general passage. It will immediately illuminate an area when plugged into a power
source.



Pillar lighting will be moved to work locations to generate optimum lighting while the work is
progressing. These lights will take several minutes to warm up and will not immediately re-light
in the event of a power failure.



Emergency lighting will be provided by personal flashlights that will be carried by all personnel
when in buildings that have temporary lighting systems. These flashlights will also provide
emergency exit lighting in the event of power failure.



Ambient natural lighting will increase visibility in the Cottrell, Dorrco and Calcine once the
exterior asbestos cladding being removed.

1.1.3 Phase 3
Local workers, companies and laboratories will be sourced whenever possible throughout the duration
the project. Phase 3 of mobilization includes transportation of personnel that could not be locally
sourced from Edmonton and Calgary to Yellowknife and back on regular shift rotations, transportation
from lodgings to site as well as onsite transportation. Local commercial airlines will be utilized to
transport crews from Edmonton to Yellowknife on regular rotations as well as for the mobilization of
various consumable supplies and equipment throughout the duration of the project. Crew
transportation to site daily will be done via passenger vans driven by qualified and designated personnel
from designated pick up points at provided lodgings. The onsite transportation requirements will also be
handled in part by the crew vans as well as crew trucks as needed.

1.2

Demobilization

Phase I (Year 1)
The main objective of the Phase I demobilization at the end of the first operating season will be site
securement. Phase I demobilization will mainly consist of the packaging of site supplies, dewatering and
stabilizing all treatment equipment and preparing machinery and all other provisions for long-term
storage as the majority of these systems will remain onsite during the off season. Phase I
demobilization will also include the removal of any locally procured equipment from the site and off-site
storage of Tervita machinery.
Phase I demobilization will begin with the decontamination of equipment, supplies and machinery to be
removed from site for the off-season. A decontamination basin will be constructed on the concrete pad
of the bag house and existing drainage and sumps will be utilized to contain and collect the wash water
for subsequent treatment. All equipment leaving site will be given a thorough high-pressure wash prior
to demobilization. It is anticipated that all Tervita equipment attachments and large excavators will be
cleaned and demobilized from site for the off-season. This equipment includes, but is not limited to:


CAT 330



Labounty UP30



CAT 305 mini excavator

The Cat 330 will be demobilized on tri-axle trailer with an eight wheeled jeep to comply with territorial
regulations. Any attachments will be moved on standard legal loads using tri-axle or step deck low beds.
In addition to the primary deconstruction equipment, we will also be decontaminating and demobilizing
the majority of our locally procured support equipment including:


Volvo AT 30 rock truck



CAT 9,000 lbs zoom boom



CAT 262 skid steer

The off highway rock truck, zoom boom and support equipment will be moved overland from site to
Yellowknife on standard tri-axle or step deck low beds. All personnel supervising, piloting or operating
equipment via overland or marine routes will be properly certified.
The majority of the specialized lift equipment including Genie and scissor lifts will remain onsite for the
duration of the project. Also, scaffold, containment, and negative air/abatement equipment are not
expected to be removed from site during the offseason.
Phase I demobilization will also include the cleaning and stabilizing of the dust suppression and
decontamination units as well as all other associated pumps, lines and tanks. Most of this equipment
simply needs to be drained to eliminate freezing and pressure washed to remove any residual dust

contaminants on the surface. The decontamination unit will require a more thorough cleaning of its
interior components and wastewater collected for further treatment.
The final portion of Phase I demobilization will be the final run of the water treatment facility, final
cleaning and stabilization for the offseason.
Once all waste and wash water is collected from demobilization activities and treated, the water
treatment system will cleaned and purged for winter storage. All tanks, pumps and associated transfer
lines will be pressure washed and dewatered for cold storage. The water treatment system will be
winterized and secured on site for storage over the offseason.
Phase II (Year 2)
Phase II demobilization will come at the end of the 2014 work season upon the completion of the entire
project. The primary element of demobilization will require the thorough decontamination discussed
for Phase I demobilization, this time being applied to all machinery, equipment and facilities that have
been used over the duration of the project.
Phase II demobilization will begin with the decontamination of any large mobile equipment, supplies or
machinery to be removed from the site. A decontamination basin will be established on the concrete
pad of the bag house and existing drainage and sumps will be utilized to contain and collect the wash
water for treatment in the site system. All equipment leaving site will be given a thorough high-pressure
wash prior to demobilization. This equipment includes but is not limited to:


CAT 345



GXP 400 shear



Stanley MP 100 hammer



CAT 330



Labounty UP30

The primary method of demobilization for Phase II will be overland via the Mackenzie Highway,
returning the Tervita equipment and attachments to Edmonton AB. The Caterpillar 345 excavator will
be demobilized on a minimum thirty wheeled combination trailer (depending on seasonal road
restrictions to ensure compliance), consisting of a tandem highway tractor pulling tri-axle trailer with a
tri-axle booster and tandem jeep. Accompanying this load will be one pilot truck for operations within
Alberta and a second pilot truck while in the Northwest Territories in accordance with Territorial
regulations. The Cat 330 will be demobilized on tri-axle trailer with an eight wheeled jeep to comply
with provincial regulations. Any attachments will be moved on standard legal loads using tri-axle or step
deck low beds.
In addition to the primary deconstruction equipment, we will also be decontaminating and demobilizing
the majority of our locally procured support equipment including:


Volvo AT 30 rock truck



Cat 9,000 lbs zoom boom



Cat 262 skid steer



Cat 305 mini excavator

The off-highway haul truck, zoom boom and support equipment will be moved overland from site to
Yellowknife on standard tri-axle or step deck low beds. All personnel supervising, piloting or operating
equipment via overland or marine routes will be properly certified.
All of the specialized lift equipment including both Genies and scissor lifts will be decontaminated and
demobilized from site. All scaffolding, containment, or negative air/abatement equipment will also be
decontaminated and demobilized from site. Wooden components of scaffolding used in the
decontamination work will have previously been removed and managed as Arsenic-impacted waste.
All material and equipment will be removed from site and the site left in a safe and tidy manner as per
contract requirements.
1.3

Equipment Decontamination Areas

Equipment decontamination areas will be established at predetermined locations as determined by the
sequence of work and onsite personnel. These areas will only be used for cleaning of light and heavy
equipment used during site activities prior to off-site demobilization. All equipment that requires
cleaning will be cleaned in these areas before leaving the facility. Decontamination procedures are
discussed further in the Decontamination Plan provided separately.
Water will be captured in the equipment decontamination areas by existing building infrastructure or by
additional exterior water trenching and ground cover installed as required around the buildings.
1.4

Site Security

Existing site security fencing will be utilized to prevent unauthorized personnel access to the site. All
project and team personnel and visitors will follow sign-in procedures and check in at the main facility
control point. The site superintendent will control access to work areas during operating hours through
the monitoring of a single ingress/egress location with mandatory sign-in procedures for all personnel.
Sensitive work areas will be cordoned off with temporary barricades and/or fencing with appropriate
demarcation.
1.5

Abatement Activities

Detailed asbestos abatement and arsenic trioxide removal procedures are provided in the Detailed
Decontamination Plan (Appendix A). The plan specifies how abatement and removal procedures will be
safely conducted in/at each structure.

1.6

Controls to Prevent Spread of Contamination

Several measures will be taken to prevent contamination of access roads, site roads, equipment and
vehicles onsite. These measures include the following:

1.7



All hazardous waste will be pre-packaged within the three-stage waste and equipment transfer
facility to prevent exposure of hazardous waste beyond the containment area. Any waste
present on the exterior of the containment area will either be packaged or will have already
undergone lockdown (application of encapsulant).



Equipment and tools used for abatement work will either be packaged or decontaminated prior
to leaving the containment area to be used in further abatement activities onsite.



Deconstruction will be conducted in a manner that limits the spread of deconstruction waste to
the building footprint where possible.



Buildings and/or structures being demolished will have already been decontaminated, therefore
any deconstruction debris which may be present on the access and site roads should not contain
any hazardous materials.



Use of Worker Decontamination Units (see Section 1.1.2)
Decommissioning of Facility Utilities

Sewer Lines
Sewer lines associated with demolished buildings will be cut and capped at grade.
Electrical
The team will confirm that all utility disconnects have been performed prior to commencement of any
removal operations, which will be overseen by the Mines Inspector under the NWT Mines Health and
Safety Act. Removal of utilities will not occur unless each line has been checked and clearly demarcated.
2.0

DECONSTRUCTION ACTIVITIES

2.1

Sequence of Work

Mechanical deconstruction methods will be use so that the structures can be taken down in a step-wise,
piece-by-piece controlled manner. The first step in deconstruction will be the removal of the ancillary
structures and buildings in order to gain 360-degree access to the remaining process buildings. This
ancillary work will begin at the north end of the AC Roaster Complex. Generally, the process buildings
will be deconstructed in sequence from the north end of the AC roaster complex to the south. The Cat
345 with a shear attachment will perform the bulk deconstruction; all buildings are within safe working
heights of this machine. The approximate deconstruction sequence is further described in the following
section.

2.2

Order of Deconstruction

After pre-mobilization activities, which include preparation and approval of work plans, Parsons and
subs will mobilize and proceed with construction work. Work is not allowed when ambient air
temperature is below negative five degrees. Based on seasonal weather conditions, Parsons plans to
suspend construction work during winter seasons. No decontamination activities will be carried out
after third week of September. Similarly, deconstruction work will cease after the first week of October.
As a result, construction activities have been planned for the two construction seasons during 2013 and
2014. The following is an approximate decontamination and deconstruction sequence and anticipated
dates of completion.
DECONTAMINATION SCHEDULE

Structure

Estimated Start Date

Estimated Completion Date

Stack

June 1, 2013

September 4, 2013

Exterior Flues

June 1, 2013

October 23, 2013

AC Roaster Building

June 6, 2013

October 3, 2013

Bag House

June 10, 2013

September 28, 2013

Fan House

June 12, 2013

July 10, 2013

Cottrell Precipitators

June 21, 2013

July 12, 2014

Scale House

July 31, 2013

August 24, 2013

Arsenic Silo

August 9, 2013

September 3, 2013

Dorcco Roaster Building

August 24, 2013

August 20, 2014

Calcine Plant

April 1, 2014

August 25, 2014

DECONSTRUCTION SCHEDULE

Structure

Estimated Start Date

Estimated Completion Date

Exterior Flues

August 12, 2013

August 15, 2013

Arsenic Silo

September 4, 2013

September 7, 2013

Scale House

September 4, 2013

September 7, 2013

Roaster Stack Removal

September 5, 2013

October 9, 2013

Bag House

September 30, 2013

October 10, 2013

AC Roaster Building

October 4, 2013

July 9, 2014

Fan House

October 10, 2013

October 11, 2013

Cottrell Precipitators

July 14, 2014

July 30, 2014

Calcine Plant

August 14, 2014

August 30, 2014

Dorco Roaster Building

August 21, 2014

September 13, 2014

2.3

Standard Deconstruction Procedures

The following provides an overview of the general deconstruction procedures that will be used. Specific
considerations and procedures for each structure are provided in section 2.4 below.

2.4



Confirmation of utility disconnects.



The Active deconstruction zone will be 23 m from shearing activities.



A preliminary visual inspection will be done to identify any potentially unstable components of
the structure. If any unsafe conditions are present, these items will be addressed first to
mitigate potential for personal injury, impact to environment or damage to equipment and
adjacent facilities. Visual inspection will include an area sweep to look for any potential
hazardous materials.



Deconstruction crew to conduct Field Level Risk Assessment to identify such things as
impoundments or obstructions that could be hazardous to ground personnel or impede the
mobility of the deconstruction machinery.



Dust suppression will be set up for deconstruction activities. Dust suppression will consist of
3.8 cm distribution hoses equipped with misting nozzles. Water will be supplied by way of pump
from water holding tank/reservoir. Water will be managed and collected within the footprint of
the building. We will excavate shallow trenches/containment berms in order to further collect
and manage any fugitive water during the deconstruction process. See wastewater
management plan.



During deconstruction and decontamination all waste will be segregated manually and
mechanically. Contaminated waste will be bagged in Lift Liners or equivalent or Super Sacks as
per TDG for transportation to the intermediate laydown area



All wood on site will be considered contaminated and steel will be considered clean. Wood will
be set aside on the footprints of the structures to be demolished and the further processed by
grinding/chipping the wood and bagging it in Lift Liners or equivalent for transportation to the
intermediate laydown area via rock truck. Steel will be processed oversize and transported to
the intermediate laydown area.
Building Deconstruction Details

Abatement activity procedures vary with the type, location and amount of hazardous materials present.
The risk level was determined based on the descriptions of activities requiring high and moderate risk
procedures identified in the Northwest Territories and Nunavut Codes of Practice for Asbestos
Abatement. This known or potential risk will define PPE protection and decontamination methods for
personnel and the resulting engineered controls for the work locations. According to the definitions
outlined in the code of practice and the added risk associated with the presence of arsenic trioxide
impacted materials it was determined that decontamination activities where arsenic trioxide is present
would be completed at either high-risk or moderate risk (glove bagging) abatement procedures.

Prior to the start of deconstruction, each building will be decontaminated using the procedures set out
in the Detailed Decontamination Plan provided in Appendix A. A summary of the risk levels associated
with the decontamination and deconstruction activities for each of the structures is provided below:

Structure

Decontamination Procedures Followed

AC Roaster
Weight Scale Building
Silo
Bag House
Cottrell Precipitator Building
Dorrco Roaster
Calcine Building

High Risk Abatement Procedures
Moderate Risk Abatement Procedures
High Risk Abatement Procedures
High Risk Abatement Procedures
High Risk Abatement Procedures
High Risk Abatement Procedures
High Risk Abatement Procedures

Exterior Flues

Moderate Risk Abatement Procedures

Structure

Deconstruction Procedures Followed

AC Roaster
Weight Scale Building
Silo
Bag House
Cottrell Precipitator Building
Dorrco Roaster
Calcine Building
Exterior Flues

Moderate Risk Procedures
Moderate Risk Procedures
Moderate Risk Procedures
Moderate Risk Procedures
Moderate Risk Procedures
Moderate Risk Procedures
Moderate Risk Procedures
Moderate Risk Procedures

Following decontamination, deconstruction will begin. Specific considerations and procedures for each
structure are provided below. Flues will be deconstructed using the procedures set out for the
structures to which they are attached and the Fan House, which is a small structure, will be removed
following the deconstruction of the Bag House using similar procedures. Further details can be found in
the Detailed Decontamination Plan found in Appendix A.
2.4.1

AC Roaster (Interior)



Work will be performed under High risk protocols (see high risk procedure included in the
Detailed Decontamination Plan found in Appendix A).



Deconstruction crew will assist in the removal of the bulk decontamination including bulk
arsenic dust, refractory brick and miscellaneous stored material using the 305 Mini excavator.
See AC Roaster decontamination procedure.

2.4.2 AC Roaster (Structural Deconstruction)
Once final clean up and decontamination of the AC Roaster is complete structural deconstruction will be
performed as follows:


Work will be performed under moderate risk protocols (see moderate risk procedure included in
the decontamination plan). Personal Protective Equipment will consist of either PAPR or airline
respirators, Tyvek suit, boots, cut resistant gloves, and hard hat.



Deconstruction of the structure will begin using a Cat 345 with a shear attachment. The Cat 345
has a 12m reach and the AC Roaster has a height of 12 m, therefore the deconstruction of the
structure will be well within the safe operating limits of the Cat 345.



During deconstruction the expected building material to be encountered is a wood timber
frame, metal equipment, and electrical equipment. All material will be sorted and segregated
mechanically throughout the deconstruction process.



Structural deconstruction will begin on the north end of the complex and will progress to the
south.



Interior equipment and components that are accessible will be removed first (this will be
ongoing as the structural deconstruction progresses).



The roof trusses and structural members will be cut in a systematic fashion to minimize risk to
personnel and equipment, with emphasis given to the west side of the building adjacent to the
Calcine and Dorrco Buildings. Assigned safety personnel will assist the operator to monitor the
integrity of the Calcine and Dorrco Buildings.



As deconstruction progresses materials from all levels will be sorted and segregated, including
wooden elevated platforms and staircases.



Any steel will be separated and removed to a lay down area. Wood materials will be further
processed by grinding and chipping and will be packaged into Lift Liners or equivalent and
transported to the lay down area.

2.4.3

Weigh Scale Building



Work will be performed under moderate risk protocols (see moderate risk procedure included in
the decontamination plan). Personal Protective Equipment will consist of a powered air
purifying respirator (PAPR), Tyvek suit, boots, cut resistant gloves and hard hat.



Deconstruction work will start post decontamination. It is expected that a skeleton steel frame
structure with metal siding will remain.



Deconstruction of the structure will begin using a Cat 345 with a shear attachment. The Cat 345
has a 12m reach and the Weight Scale Building has a height of 6m, therefore the deconstruction
of the structure will be well within the safe operating limits of the Cat 345.



Prior to deconstruction of the structure the metal siding panels will be striped using the Cat 345
with the shear attachment.



Deconstruction of the will begin at the south end of the structure work and work will progress
towards the north, one column line at time to maintain structural integrity of the building and
to allow the structure to be demolished in a controlled fashion. As deconstruction progresses
the interior contents of the building will be exposed, including arsenic trioxide impacted wood,
electrical components, elevated platforms and staircases.



During the deconstruction activities the various materials (wood and steel) will be segregated
and the wood will remain within the footprint of the building for additional processing and
packaging. The wood will then be packaged into bulk bags for transportation to the lay down
area.



The roof will be demolished by first cutting all roof purling then connecting rods and bracing
materials leaving structural members and trusses behind. The initial removal of these
lightweight connecting materials significantly reduces the potential of an uncontrolled release.



The roof trussed and structural members will be cut in a systematic fashion to minimize the risk
to personnel and equipment. Steel will be cut and processed into oversize lengths and
inspected for possible further cleaning and packaging/transportation.



Material will be transported to intermediate lay down area via Rock Truck.

2.4.4

Silo



Work will be performed under moderate risk protocols (see moderate risk procedure included in
the decontamination plan). Personal Protective Equipment will consist of a PAPR, Tyvek suit,
boots, cut resistant gloves and hard hat.



Deconstruction work will start post decontamination.



The Silo will be classified as a sealed vessel and atmospheric tests will be conducted prior to any
non-intrinsically safe operations, such as torch cutting or shearing.



Deconstruction of the structure will begin using a Cat 345 with a shear attachment. Two vertical
cuts will be performed from the top to the bottom of the silo on opposing sides while it is still
standing in place.



The Silo will be laid on its side to facilitate shearing the top and bottom of the silo. Upon
completion the silo will be in two halves.



Once the silo is in two halves it will be positioned on the weigh scale pad for additional cleaning
of residual contents.



After final cleaning of the silo is completed, it will be processed into manageable pieces for
loading and transportation by shearing the steel into sections no greater than 5m in length with
the Cat 345 Excavator equipped with a shear attachment.



Material will be transported to the intermediate lay down area via Rock Truck.

2.4.5

Bag House (Interior)



Work will be performed under high-risk protocols (see high risk procedure included in the
decontamination plan). Personal Protective Equipment will consist of PAPR or air line
respirators, two Tyvek suits, boots, cut resistant gloves and hard hat in accordance with
decontamination procedures.



At the east end of the building, a clean room (preparation room as part of the series of two
rooms) enclosure will be set up to allow for the entry of the Cat 345 into the sealed Bag House
Structure.



The Cat 345 with the shear attachment will strip the east wall metal siding to expose the interior
equipment and bag house hoppers. It should be noted that the building will still be sealed and
under negative air pressure.



Once the metal siding is removed, equipment will be utilized to gain access to the 2400 filter
socks and assist the decontamination crew in removal of the filters. The Cat 345 will continue
into the building and gain entry into the hopper and auger systems for bulk arsenic removal (see
Bag House Decontamination procedure).



The Cat 345 machine will then be decontaminated and removed from the enclosure to allow for
final cleaning and decontamination of the Bag House.

2.4.6

Bag House (Structural)



Once final clean-up and decontamination of the Bag House is complete structural
deconstruction can begin.



Work will be performed under moderate risk protocols (see moderate risk procedure included in
the decontamination plan). Personal Protective Equipment will consist of a PAPR, Tyvek suit,
boots, cut resistant gloves and hard hat.



Dust Suppression will be set up for deconstruction activities with special consideration given to
the close proximity to Highway #4, Ingraham Trail.



Deconstruction of the structure will begin using a Cat 345 with a shear attachment. The Cat 345
has a 12m reach and the Bag House Building has a height of 9m, therefore the deconstruction of
the structure is well within the safe operating limits of the Cat 345.



The expected building materials to be encountered during deconstruction include metal siding,
structural steel, fiberglass and wood. All material will be sorted and segregated mechanically
throughout the deconstruction process.



Deconstruction will begin by removing the north and west metal cladding. The east metal
cladding has been previously removed and south metal cladding is inaccessible, and will be
removed during structural deconstruction.



Structural deconstruction will begin on the east side of the building progressing to the west.



Interior equipment and components that are accessible will be removed first (this will be
ongoing as the structural deconstruction progresses), including the filter system, hoppers and
auger assemblies.



The roof will be demolished by first cutting all roof purling, connecting rods and bracing
materials leaving structural members and trusses behind. The initial removal of these
lightweight connecting materials will significantly reduce the potential of an uncontrolled
release.



The roof trusses and structural members will be cut in a systematic fashion to minimize risk to
personnel and equipment, with emphasis given to the south side of the building adjacent to the
Cottrell Building. Safety personnel will assist the operator to ensure the integrity of the Cottrell
Building is maintained. The south wall will be demolished in a safe manner as steel will be cut
and processed into oversize lengths and inspected for possible further cleaning and
packaging/transportation. All steel is expected to be clean for transportation to the
intermediate lay down area.

2.4.7

Cottrell Precipitator Building



Work will be performed under moderate risk protocols (see moderate risk procedure included in
the decontamination plan). Personal Protective Equipment will consist of a PAPR, Tyvek suit,
boots, cut resistant gloves and hard hat.



Deconstruction work will start post decontamination.



Deconstruction of the structure will begin using a Cat 345 equipped with a shear attachment.
The Cat 345 has a 12m reach and the Weight Scale Building has a height of 10m, therefore the
deconstruction of the structure is well within the safe operating limits of the Cat 345.



The building materials expected to be encountered during deconstruction activities include
structural steel, interior ducts and flues, electrostatic rods, hoppers, pumps, fans and motors.
All materials will be sorted and segregated mechanically throughout the deconstruction process.



Structural deconstruction will begin on the east side of the building progressing to the west.



Interior equipment and components that are accessible will be removed first from both levels
(this will be ongoing as the structural deconstruction progresses), including the filter system,
hoppers and auger assemblies. Note: electrostatic rods will be removed mechanically. Before
accessing the rods, tear resistant drop sheets will be laid out on the floor below and in the
surrounding the area to contain the scale material from the rods. The rods will be sheared for
packaging and transported to the lay down area (rods will be packaged into Lift Liners or
equivalent )



The roof will be demolished by first cutting all roof purling, connecting rods and bracing
materials, leaving structural members and trusses behind. The initial removal of these
lightweight connecting materials will significantly reduce the potential of an uncontrolled

release. Roof purlins will be collected during this phase of work and packaged as
asbestos/arsenic waste.


The roof trusses and structural members will be cut in a systematic fashion to minimize risk to
personnel and equipment, with emphasis give to the south side of the building adjacent to the
Dorrco Roaster. Safety personnel will assist the operator ensure the integrity of the Dorrco
Roaster building is maintained. The south wall will be demolished in a safe manner as steel is
cut and processed into oversize lengths and inspected for possible further cleaning and
packaging/transportation.



Material will be transported to intermediate lay down area via Rock Truck.

2.4.8

Dorrco Roaster



Work will be performed under moderate risk protocols (see moderate risk procedure included in
the decontamination plan). Personal Protective Equipment will consist of a PAPR, Tyvek suit,
boots, cut resistant gloves and hard hat.



Deconstruction of the structure will begin using a Cat 345 equipped with a shear attachment.
The Cat 345 has a 12 m reach and the Weight Scale Building has a height of 12 m, the
deconstruction of the structure is well within the safe operating limits of the Cat 345.



Structural deconstruction will begin on the west side of the building progressing to the east.



The interior equipment and components that are accessible will be removed first from both
levels (this will be ongoing as the structural deconstruction progresses), including thickeners,
vats, tanks, stairways, floors and catwalks. The Ball Mill and reactors will require torch cutting
which will be conducted on the foot print of the existing Dorrco Structure (please see site
specific health and safety plan for Torch Cutting Procedure). Torchmen will require leathers as
additional PPE. The 345 Cat excavator will clear the surrounding area of debris prior to torch
cutting activities. Fire Extinguishers will be used for fire suppression. All combustible materials
will be removed from the area prior to conducting any hot work.



The 345 Cat excavator will be used to loosen the refractory brick inside the steel roaster vessels
by impacting the exterior metal surface. The decontamination crew will then remove the
refractory contents.



The roof will be demolished by first cutting all roof purling, connecting rods and bracing
materials leaving structural members and trusses behind. The initial removal of these
lightweight connecting materials will significantly reduce the potential of an uncontrolled
release. The intent is for the lower shed roof purlins to be collected during this phase of work
and packaged as asbestos/arsenic waste.



The roof trusses and structural members will be cut in a systematic fashion to minimize risk to
personnel and equipment; with emphasis given to the south side of the building adjacent to the
Calcine Building. Safety personnel will assist the operator to ensure that the integrity of the
Calcine Building is maintained. The south wall will be demolished in a safe manner as steel will

be cut and processed into oversize lengths and inspected for possible further cleaning and
packaging/transportation. All steel is expected to be clean for transportation to the lay down
area.


On the roof of the east side of the high structure there is a penthouse (approximately 15m high).
This portion exceeds the working height of the Cat 345 excavator. This area will therefore be
demolished in a controlled fashion by pulling the support legs of the structure out and bringing
it to the ground within the building footprint. Once on the ground, the excavator will continue
with the deconstruction.



During deconstruction activities the Cat 345 excavator will be sorting and segregating the
various deconstruction materials. The steel will be transported to the lay down area. The wood
will be segregated for further processing by a wood grinder/chipper and loaded into Lift Liners
or equivalent .



Material will be transported to the intermediate laydown area via rock truck.

2.4.9

Calcine Building



Work will be performed under moderate risk protocols (see moderate risk procedure included in
the decontamination plan). Personal Protective Equipment will consist of a PAPR, Tyvek suit,
boots, cut resistant gloves and hard hat.



Deconstruction of the u-shaped structure will begin using a Cat 345 excavator equipped with a
shear attachment. The Cat 345 has a 12 m reach and the Calcine Building has a maximum height
of 11 m, therefore the deconstruction of the structure is well within the safe operating limits of
the Cat 345 excavator.



Structural deconstruction will begin on the northwest side of the building progressing to the
east.



Interior equipment and components that are accessible will be removed first from both levels
(this will be ongoing as the structural deconstruction progresses); including wooden thickeners,
steel rotary kiln, second level drum filter, stairways, and fuel tank.



The steel rotary kiln will require some additional torch cutting. Torch cutting will be conducted
on the footprint of the existing Calcine Building (please see site specific health and safety plan
for torch cutting procedure). Torchmen will require leathers as additional PPE. The 345
excavator will clear the surrounding area for torch cutting activities. Fire extinguishers will be
used for fire suppression; all combustible materials will be removed from the area prior to
conducting any hot work.



The thickeners will be demolished during the decontamination phase to assist with the bulk
removal of the arsenic impacted materials. Wood will be stockpiled and segregated. During
structural deconstruction, the wood will be further processed using a wood grinder/chipper and
packaged in Lift Liners or equivalent to be transported to the lay down area.



The roof will be demolished by first cutting all roof purling, connecting rods and bracing
materials leaving structural members and trusses behind. The initial removal of these
lightweight connecting materials will significantly reduce the potential of an uncontrolled
release. The lower shed roof purlins will be collected during this phase of work and packaged as
asbestos/arsenic waste.



The roof trusses and structural members will be cut in a systematic fashion to minimize risk to
personnel and equipment.



During deconstruction activities the Cat 345 excavator will be sorting and segregating the
various deconstruction materials. The steel will be transported to the lay down area. The wood
will be segregated for further processing by a wood grinder/chipper and loaded into Lift Liners
or equivalent .



Material will be transported to intermediate lay down area via rock truck.

2.4.10 Stack (Chimney)
The metal cap on the stack is possibly loose. To that end, at the onset of the job, International Chimney
Corporation will inspect the top of the stack and determine its condition. If necessary, the metal cap will
be secured and/or removed so the area at the base of the chimney can be inspected safely.
The stack deconstruction will commence as scheduled after the exterior flues and the existing debris
located in the base of the stack is removed. The stack will be demolished down to 9 m above grade by
installing a stack cable scaffold at the top of the stack exterior and removing the brick column and full
height brick lining in a piecemeal manner, using air hammers with all debris being directed into the stack
interior.
A debris opening shall be installed at the stack base. All debris will be removed from the base of the
stack interior, as necessary by machine and containerized. Dust will be suppressed by using a water mist
directly on the brickwork being removed. All personnel shall use appropriate PPE such as hard hats, eye
protection, respiratory protection, etc., as well as maintaining 100% fall protection.
At the 9 m elevation the chimney scaffold shall be removed and the remainder of the stack will be
demolished using a hydraulic excavator. All debris will be containerized and transported to the laydown area.

APPENDIX E
OFF-SITE WASTE RECEIVING FACILITIES - CONFIRMATION LETTERS

April 16, 2013
Public Works and Government Services Canada
Environmental Services
5th Floor, 10025 Jasper Avenue
Edmonton, AB T5J 1S6
Via Email: david.hango@pwgsc-tpsgc.gc.ca
Attention: David Hango, P.Eng.
Tervita Waste Management confirms the waste types in the table below are accepted at the
Tervita Edmonton Hazardous Waste Facility, located at:
12311 - 17th Street N.E. Edmonton, AB Canada T6S 1A7

Hazard
Class

UN#

Packing
Group

Residue Last Containing,
Sodium Cyanide
(Waste)

6.1

UN1689

I

UN rated pails/drums

Containers of motor oil
and grease

Non-hazardous in NWT
and AB

n/a

n/a

n/a

Specific packaging not
required

Cans of paint

Paint Related Material
(Waste)

3

UN1263

II

UN rated pails/drums

Spray Paint

Aerosols (Waste)

2.1

UN1950

n/a

UN rated pails/drums

Misc. cleaning products
and de-greasers

Need MSDS or testing to
classify

Cans of glue/adhesives

Adhesives (Waste)

3

UN1133

II

UN rated pails/drums

Mercury containing
control valves

Mercury (Waste)

8

UN2809

III

UN rated pails/drums

Mercury containing light
tubes

Non-hazardous in NWT
and AB

n/a

n/a

n/a

specific packaging not
required

Dielectric fluids in
transformers
(potentially PBC
containing)

Shipping name: Articles
Containing Polychlorinated
Biphenyls (PCB) (Waste)

9

UN2315

II

Note: Without knowing
the actual PCB
concentration,
assumption is over
50ppm.

PCB containing light
ballasts

Articles Containing
Polychlorinated Biphenyls
(PCB) (Waste)

9

UN2315

II

UN rated pails/drums
(for metals drums
minimum of 18 gauge)

Waste Type

TDG Shipping Name

Sodium cyanide
containers potentially
containing residual
quantities

Tervita Corporation
Waste Management
12311 - 17th Street N.E.
Edmonton, AB Canada T6S 1A7
T: (780) 456-1444
F: (780) 456-9696

Packaging

Hazard
Class

UN#

Packing
Group

Can be cleaned prior to
transport as nonhazardous

n/a

n/a

n/a

Granular sulphur

Non-hazardous in NWT
and AB

n/a

n/a

n/a

specific packaging not
required

Barrels of sodium
hydroxide

Sodium Hydroxide,
Solution (Waste) Note:
assuming liquid state

8

UN1824

II

UN rated pails or poly
drums

Barrels of penetrating
asbestos encapsulate

Likely non-hazardous.
MSDS to confirm.

n/a

n/a

n/a

Antifreeze

If used antifreeze then
Leachable Waste
(selenium) otherwise nonhazardous

n/a

n/a

n/a

specific packaging not
required

Silver Nitrate

Silver Nitrate (Waste)

5.1

UN1493

II

UN rated pails/ drums

Potassium Iodide

non-hazardous

n/a

n/a

n/a

specific packaging not
required

Potassium
Permanganate

Potassium Permanganate
(Waste)

5.1

UN1490

II

UN rated pails/drums

pH buffer solutions

if pH is between 2 - 12.5,
then non-hazardous

Citrex cleaner

non-hazardous

Partially full barrels of
unknown liquids

Need to do a field test on
the unknowns to
determine the
characteristics for
classification

Water coolers
potentially containing
chlorofluorocarbons
(CFCs)/ozone depleting
substances (ODS)

Transport the coolers as
non-hazardous

Lead-acid batteries

Batteries, Wet, Filled with
Acid (Waste)

Leachable lead items
(lead sheeting and
items painted with
leachable lead-amended
paint)

Leachable Waste

Waste Type

TDG Shipping Name

Fuel storage tank and
piping with residual
contents

Packaging

specific packaging not
required
n/a

n/a

n/a

specific packaging not
required

specific packaging not
required
Note: Send for
extraction of CFC's by
Tervita and recycling
8

UN2794

III

Tervita has Transport
Canada Equivalency
Certificates which allows
packaging on pallets

n/a

n/a

n/a

specific packaging not
required

Waste acceptance is subject to general Tervita waste acceptance criteria.

Please contact the undersigned for additional information.
Yours truly,

Brad Shaler
Operations Manager, Edmonton
Tervita Corporation, Waste Management

BS/cp

Cc:

Phil Nixon, Parsons
James Carss, Parsons
Chris Ptak, Tervita

April 16, 2013
Christopher Ptak
Tervita Corporation
Project Manager
Environmental Services, British Columbia
D: (250) 807-3112 C: (250) 718-6420
www.tervita.com
Dear Mr. Christopher Ptak,
Thank you for your inquiry. This letter is to inform you that Kavanaugh Bros. Ltd will
be able to haul and dispose of the sewage from your facility located at the Giant mine site
If you have any further questions, please do not hesitate to contact me.
Regards,

John Oldfield
General Manager
Kavanaugh Bros. Ltd.
P: (867) 873-2811
F: (867) 920-2811
E: john@kavanaughwaste.com

Phone: (867)873-2811 Fax: (867)920-2811 P.O. Box 1108, 343 Old Airport Road
Yellowknife, NT X1A 2N8 info@kavanaughwaste.com

