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UNDERGROUND STABILIZATION WORK PLAN
1.0

INTRODUCTION

Evolving conditions and events over the past few years at the Giant Mine Site and assessments by
independent engineers have identified evidence of deteriorating/weakening conditions in the
underground workings including:







Surface cracks in the area of B2-12/13/14 and B208 arsenic stopes;
Level survey data indicating possible subsidence of the ground surface along the B1 Pit Access
Road in the vicinity of B2-12/13/14 and B208 arsenic stopes;
Observed deterioration of accessible bulkheads which could lead to increased seepage of
arsenic sludge through the bulkheads;
Loss of supporting fill material in C5-09 stope during mine re-flooding which underlies several
arsenic chambers;
Noted changes in underground mine water inflows in the vicinity of 1-18 stope under Baker
Creek; and
Rock spalling in underground openings proximal to B2-12/13/14 arsenic stope.

The following risks are associated with deterioration of the underground:








Failure of crown pillars associated with partly backfilled non-arsenic stopes under Highway 4 and
Baker Creek could lead to sinkholes, surface cracks and other surface deformations that could
permit water to enter the underground workings or create immediate physical risks to worker
and public safety.
Failure and collapse of pillars associated with arsenic stopes and chambers that could allow
arsenic trioxide to be released to the environment or to migrate deeper into the underground
and create immediate physical risks to worker and public safety.
Failure of non-arsenic stopes adjacent to arsenic stopes and chambers that could lead to a
“domino effect” failure that could allow arsenic trioxide to migrate deeper into the underground
and create immediate physical risks to worker safety.
Failure of existing bulkheads which could lead to arsenic trioxide spreading deeper into the
underground workings or into the environment and create immediate physical risks to worker
safety.

To address the deteriorating conditions in the underground working, Aboriginal Affairs and Northern
Development Canada (AANDC), on behalf of the Giant Mine Remediation Project Team (Project Team),
applied for and received a Type B water licence, MV2012L8-0010 (the Licence). The Project Team
consists of AANDC and the Government of the Northwest Territories (GNWT), supported by the federal
department of Public Works and Government Services Canada (PWGSC).
The Licence provides for the use of water and disposal of waste to support stabilization of underground
stopes and chambers and associated activities. Briefly, stabilization activities include backfilling stopes
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and chambers and repairing or constructing new barricades. Prior to undertaking these stabilization
activities, Part H, Item 3 of the Licence requires that an Underground Stabilization Work Plan (USWP) be
submitted for approval that addresses the items set out in Schedule 2, Item 2 of the Licence. This plan
is to satisfy that requirement.
The Giant Mine Site (the Site) is located approximately five kilometres (km) north of Yellowknife along
Highway 4 (Ingraham Trail). The Site is considered to include everything within the boundaries of the
former lease (Figure 1) 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 is now under City Lease 17889T, and an area of historic tailings deposition
along the west shore of North Yellowknife Bay.

Figure 1 - Surface Features at Giant Mine and Lease Boundary

2.0

STABILIZATION DESIGN AND IMPLEMENTATION APPROACH

Ongoing design of the underground stabilization program has identified the need for a three stage
process to confirm detailed methodologies and stabilize underground elements. The first stage is a
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short-term field test to be conducted in late summer 2013 to confirm paste tailings mix designs and drift
barricade construction. This field test is to be conducted entirely within the South and Central Tailings
Pond basins using transport containers (C-cans) to simulate underground workings. The field test plan
was submitted to the Mackenzie Valley Land and Water Board (MVLWB) under separate cover on July
26, 2013. Field test results will be provided as part of the monthly water licence reports.
The second stage of the design and implementation process is to stabilize the stopes for which sufficient
information is available to develop a detailed plan and to develop and optimize stabilization approaches
for the remaining stopes and chambers within the scope of the Licence.
General actions proposed for the second stage include the following:




Providing support to pillars in non-arsenic stopes by backfilling;
Construction of barricades necessary to constrain backfill; and
Reinforcing existing arsenic retaining bulkheads.

This Underground Stabilization Work Plan (USWP) describes the objectives and procedures for carrying
out the identified activities included within the second stage. SCOPE OF THE UNDERGROUND
STABILIZATION WORK PLAN
As stated in Section 2.0, the scope of this Underground Stabilization Work Plan (USWP) is to describe the
work to be carried out during the second stage of the design and implementation process for the
Underground Stabilization Program. Detailed information is contained herein for the work planned for
fall 2013 and winter/spring 2014. The results of this work will inform the stabilization programs for the
remaining underground stopes and chambers within the scope of the Licence. The USWP will be
updated to include detailed plans for remaining stopes and chambers and resubmitted to the MVLWB
for approval.

3.1

Objectives Strategy for the Proposed Stabilization Work

The objectives strategy used to determine which underground openings will be targeted for stabilisation
work this year included the following considerations:




For the identified highest risk stopes:
o Mitigate stopes for a detailed plan can be developed and start mitigation work this year.
o Optimize the mitigation approach and prepare for mitigation of stopes for which data
gaps exist this year.
For the remaining high and moderate risk stopes:
o Increase knowledge base and use lessons learned in 2013 mitigation work to develop an
approach for mitigation of the remaining stopes.
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The work execution sequence is based on geotechnical hazard priority of individual stopes and
completeness of the knowledge base required to implement mitigation for each. As noted previously, in
some cases additional information is required to develop a detailed approach for mitigation of individual
stopes.

3.2

Fall 2013 and Winter/Spring 2014 Work Execution Strategy and Sequence

The following strategy sets out the priority sequence for work to be undertaken during the second stage
of the stabilization design and implementation process which is expected to last until spring 2014.
Specific work start and stop dates are not available as they are dependent on regulatory approvals and
favourable weather conditions.
The second stage work execution strategy and sequence is as follows:
i.
ii.

iii.
iv.

3.3

Mitigate high risk non-arsenic stopes with good knowledge base and ease of underground
access: B1-18 stope.
Develop a parallel / contingency plan to partly mitigate moderate risk non-arsenic stopes with
good knowledge base and ease of access: C3-12/C5-09 stope. The surface area above this void
provides a good area for commissioning of paste equipment with few environmental challenges
(e.g. away from Baker Creek) and an alternate fill placement area when needed.
Optimize approach and prepare to mitigate high risk non-arsenic stopes with some data gaps
and some underground access challenges: B3-06 stope.
Develop a mitigation approach and prepare to mitigate the high risk arsenic stopes which
include B2-08 and B2-12/13/14 arsenic stopes which have data gaps and underground access
challenges in parallel to: improving knowledge of the state of inaccessible lower arsenic
bulkheads and crown pillars; monitoring of the situation; and to allow for optimization of paste
backfill production and placement techniques.

Geotechnical Hazards Associated with Underground

The identified underground hazard priorities at the Giant Mine that are within the scope of the Licence
are listed below, not necessarily in order of hazard priority, and shown in Figure 2.





Partially arsenic filled B2-08 and B2-12/13/14 arsenic stopes;
Non-arsenic C3-12/5-09, B3-06 and B2-02/18 stopes that are partially backfilled and are
immediately adjacent to arsenic filled stopes;
Non-arsenic stopes A3-01/3-02, A3-70, and B1-18/19 stopes that are near Baker Creek;
Non-arsenic stopes A2-01 and B1-43 that are under and adjacent to publicly accessible areas
including Highway 4; and
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Multiple bulkheads which may include, but not limited to, bulkheads associated with arsenic
stope B2-08, B2-12/13/14, and C2-12.

Some of these hazard areas are well understood while others require additional information to
determine a suitable mitigation approach. For example, additional information is required to address
the stability condition of stopes associated with the B1-43 complex areas which are under and adjacent
to Highway 4.

Figure 2 - Underground Chambers and Stopes Associated with Hazards
The hazard areas that will be targeted during the second stage of the stabilization design and
implementation process are highlighted in Figure 3. Most are clustered around B1 Pit. Backfilling will
occur in B1-18 and C3-12/C5-09 stopes during fall 2013 and winter/spring 2014.
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Figure 3 - Underground Stopes in the Second Stage Stabilization Work Program

4.1

General Work Plan to Spring 2014

The on-site work planned to spring 2014 includes three types of activities:
a) Surface and underground preparations for backfilling voids that are well understood, including
B1-18 stope under Baker Creek, C3-12/C5-09 stope, B3-06 stope, and B2-08 and B12/13/14
arsenic stopes, will be made during 2013 including rehabilitation of the underground ground
control system to allow safe re-entry of mining personnel, geotechnical drilling under LUP
MV2012S0019, construction of backfill confining barricades, and installation of a monitoring
system that includes remote cameras that allow management of backfill placement.
b) Production paste plant testing and commissioning. Initial field tests will be carried out in
summer/fall 2013 within the South and Central Tailings Ponds basins and are described under a
separate work plan submitted to the MVLWB on July 26, 2013. The next phase of paste plant
commissioning will occur under this USWP and involve placing some backfill in C3-12/C5-09
stope. Stope C3-12/C5-09 was selected for use as part of the commissioning process because it
is relatively distal to Baker Creek, sufficient knowledge about that stope is available, and that
access to this stope is easily achieved. Stope C3-12/C5-09 will receive paste tailings during the
commissioning phase but is not targeted for filling under this USWP.
c) Backfilling of B1-18 stope will be initiated as the mine geometry information for B1-18 stope is
well understood and much of the underground access is currently safe. As B1-18 stope is
proximal to Baker Creek, production paste plant testing and commissioning is planned away
from this critical area.
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The next stope to be backfilled in the priority sequence is B3-06 stope which is directly under
and adjacent to arsenic stope B2-08. However additional mine geometry information,
specifically the position of existing historical backfill in the lower portions of the stope, needs to
be confirmed before a detailed work plan is developed and it is envisaged that backfill will be
placed into this stope. The stope is deep and in very close proximity to arsenic stope B2-08 and
careful planning of drilling, much of which will be done from underground, is required.
Placement of backfill into the remaining voids not listed above requires additional knowledge to develop
a mitigation approach that does not cause additional challenges to the underground and supports the
goals of the overall long-term remediation of the project. In part, executing the work in the field noted
above will fill some of the information gaps. Development of the stabilization approach for the
remaining voids will be adapted as more is learned and experience is gained from simpler areas. The
USWP will be updated based on results of the stage 2 work.

4.2

General Stabilization Approach

4.2.1

Backfill Type

Tailings, which is finely crushed rock and is the main byproduct of milling gold ore, is proposed as the
primary backfilling material. It is abundant on surface in the existing tailings ponds and is also present in
large quantities in the underground as it was used during historical mining to stabilize voids. .
The paste tailings will generally be made from a mixture of tailings excavated from the South and
Central tailings ponds, treated mine water sourced from the Polishing Pond (Figure 1), type GU cement
(normal Portland cement), fly-ash, and possibly some inert rock aggregate. MSDS for Portland cement
and fly-ash are provided in Appendix A.
Paste mix designs will vary to deal with variability in the grain size of the excavated tailings, the water
content of the excavated tailings, and the required slump. High slump paste will be used for the
majority of the bulk fill as it will flow far from borehole insertion points. The appearance of this material
while it is flowing is similar to basaltic lava flowing. The mobility of the paste tailings limits the amount
of drilling required and the amount of potentially risky underground ground control work required to regain access to old mining areas to construct fill confining barricades (described below in Section 4.2.3).
Low slump paste is required for those areas where greater placement control is required (i.e.
inaccessible locations where drift barricades are needed).
Field and laboratory tests are planned to assess the minimum compressive strength and associated
cement contents required as committed to in the field test workplan submitted to the MVLWB on July
26, 2013. The results will be provided in the monthly water license reports. Generally, a minimal
amount of binder (cement and/or fly-ash) will be added to create the bulk high slump mix. The low
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slump material will be produced using reduced water content, increased binder content (cement and/or
fly-ash), and possibly increased aggregate as required.
4.2.2

Backfill Placement

Backfill will be primarily placed though boreholes drilled from surface when access is available. When
surface access is limited or challenging, such as in areas proximal to Baker Creek where spill
containment issues are critical, paste will be delivered underground. Underground boreholes will be
drilled to intersect the void to be backfilled. Pipes through the underground workings will be used to
connect the underground boreholes to the nearest surface drilled paste delivery borehole.
4.2.3

Backfill Confinement

The high slump bulk paste tailings fill will need to be confined to the target filling area by installing
barricades to the exit points. Without these barricades fill would flow to unintended areas.
These barricades will be installed in natural choke points where drifts connect to the stopes that are to
be backfilled. These drifts are rectangular shaped tunnels that are smaller than the historical stopes and
are generally 3-4m wide and 3-4m high.
Drift barricade construction approaches will be specific for each location. Field-fits of the final location
will be required and flexibility in the barricade construction technique is a necessity. In areas of the
underground that can be safely accessed by mining personnel, conventional barricades will be used.
Conventional barricades include those made of inert rockfill sourced from of off-site quarries for
locations accessible by large mobile underground mining equipment, and wood frame in locations
where large underground equipment cannot be used. The barricades will be designed to withstand the
expected loading from the initial placement of backfill, which will depend on paste mix design and
distance from the insertion point (time). The loads on the barricades can also be controlled by stopping
the backfill placement and allowing the cement to setup after which the loading upon the barricade(s) is
removed. In many cases the barricades do not need to provide a perfect seal, rather, the barricades
need to provide sufficient confinement to constrain fill volumes.
In areas that are not safely and/or not readily accessible by underground mining personnel, alternative
drift barricade construction techniques are required. The preferred alternative approach is to construct
the barricade using low slump paste tailings installed via accurately drilled boreholes into the drift. As
with the conventional barricades, the low slump paste barricades do not need to provide a perfect seal
as their purpose is to constrain fill volumes. One potential alternative drift barricade construction
approach involves the use of expanding silicate polyurethane foam placed into the drifts via boreholes.
Several different products are available which have been approved for use in underground mines in
Ontario and the Yukon. Confirmation of the suitability of the material for use at Giant Mine needs to be
made, including receiving appropriate approvals from the NWT Mines Inspector. Field tests of the
efficacy of the material are planned and these are described in a separate work plan submitted to the
MVLWB on July 26, 2013.
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4.3

Required Backfill Volume

As stated in Section 4.1, Stope B1-18 is targeted for backfill under this USWP with some backfill being
placed in Stope C3-12/C5-09 as part of production paste plant commissioning. Figure 4 shows a surface
plan and some of the underground workings associated with B1-18 stope relative to the position of
Baker Creek.

Figure 4 - B1-18 Stope Opening Relative to Surface Air-Photo Mosaic

Backfilling voids associated with B1-18 stope will involve filling several voids that may or may not be
connected. The composite B1-18 stope void to be filled is approximately 21,500 m3. Should safe access
to desired barricade locations is not possible and remote barricades are required, additional fill in the
neighboring and connected B1-18 EB/EA stope would be required. Additional fill contingency (+25%) is
added to account for spillages into areas that cannot be accessed due to unsafe conditions. Some
backfill will also be required for commissioning of the paste plant at C3-12/C5-09 stope.
The total required backfill volume is approximately 40,000 m3, broken down into various void areas
listed below:


1-18 Stope: ~ 21,500 m3
o Upper: ~ 11,000m3
o Lower: ~ 7,500m3
o 1st level on B-shaft and stope breakthrough to 1-18 bypass: ~ 1,500m3
o Development openings connected to B1-18 stope: ~ 1,500m3
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4.4

1-18 EB/EA stope connected to B1-18 stope (may be required): ~ 6,000m3
C3-12/C5-09: ~ 5,000 m3 during paste plant commissioning. Total void volume to be backfilled
under future USWP for the third stage of the stabilization design and implementation process is
~ 60,000m3
25% Contingency: ~7,500m3

General Stabilization Work Flow

The following sections describe the main tasks associated with the underground stabilization work and
the precautions that will be used to address any potential impacts from carrying out the work. A
compilation of potential impacts and their corresponding mitigations is provided in Appendix B.
The general elements of the stabilization plan include:
1.
2.
3.
4.
5.
6.
7.

Excavate tailings, stockpile within the tailings basins, and create mini stockpiles near B1 Pit.
Geotechnical drilling on surface and underground (LUP MV2012S0019).
Rehabilitate underground ground control system to allow safe construction and monitoring access.
Install underground paste delivery piping system.
Commission the paste plant system, refine paste mix design and test delivery system.
Construct underground fill barricades.
Produce paste and pump underground to targeted backfill voids.

A preliminary workflow sheet, from excavation of the tailings in the basin to placement in the voids is
shown in Figure 5.

Figure 5 - Paste Tailings Backfill Work Flowhsheet
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4.5

Work Plan Details

4.5.1

Work Schedule

The current schedule predicts that work should start in mid-September 2013. Paste backfill can be
produced in cold weather but logistical challenges increase as bitter cold sets in (on the order of
sustained daytime high temperatures below -10C). At this point in project planning it is assumed that
the paste production and placement will cease near the beginning of November but is dependent on
weather. Any schedule challenges will be first and best dealt with by adding additional equipment and
then adding a nightshift. Solutions to the logistical challenges of paste production in winter will be
discussed and possibly addressed after the onset of the project.
Preparation of other underground areas in the priority sequence, including drilling and underground
construction, can carry on into the cold weather months.
4.5.2

Stabilization Plan for B1-18 Stope

The focus of the backfilling work for this year is B1-18 stope which is southwest of B1 Pit. Figure 6
shows a sketch of the preliminary plan for backfilling the voids associated with B1-18 stope under Baker
Creek superimposed on an isometric view of the existing 3D digital Mine Model of the area.

Figure 6 - Preliminary Stabilization Plan for B1-18 Stope under Baker Creek (Looking West)
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4.5.3

Excavating and Stockpiling Tailings

The backfilling work is primarily centered near B1 Pit and Figure 7 below shows the general approach to
excavation of tailings and stockpiling near the work area. Tailings will primarily be excavated from the
South Tailings Pond as shown in Figure 7 but tailings from Central Tailings Pond may also be used if
necessary. Access roads to the South and Central Tailings Ponds may need to be repaired and a
temporary road access may need to be constructed. Clean borrow material for these activities will be
sourced off-site from local commercial quarries.

Figure 7 - Excavation of Tailings and Stockpiling
The equipment required for tailings excavation and stockpiling includes:




1 Track Hoe / Excavator with attachment to break up clay clods in tailings
2 rock trucks or dump trucks fitted with dust covers
Water truck
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Two prepared tailings stockpile areas, the B1 Pit area stockpile and the tailings basin stockpile, are
required for the backfilling of B1-18 stope as the B1 Pit area will accommodate only a limited volume of
prepared tailings.
The B1 Pit area stockpile will consist of small, temporary stockpiles of tailings constructed near the
immediate paste injection sites. Figure 8 shows a concept for the construction of these stockpiles.
Although drainage from the tailings is expected to be minimal as tailings slurries are not suitable for
paste manufacturing, a geomembrane liner will be placed under the stockpile and configured so that
any drainage will be directed towards B1 Pit. B1 Pit drains directly into the underground where water is
eventually pumped to Northwest tailings pond. Due to space limitations at the proposed B1 Pit
stockpile areas, only 5,000 m3 can be accommodated. Each of the two stockpiles are anticipated to
cover approximately 600m2 (25m by 25m). This is enough tailings for 5-7 days of paste production.

Figure 8 - Tailings Material Stockpile Concept

The tailings basin stockpile will consist of one pile, or possibly several smaller piles of tailings, will be
located wholly within South-Central Tailings basin, and will contain enough tailings for the entire fill
requirement outlined in Section 4.3. Waste material may be encountered during the excavation of
tailings in the South and Central Tailings Ponds. Hazardous waste material is not expected to be
encountered. Waste material, such as wood, piping, impoundment foundation material (trees, peat), or
any other debris will be relocated to the Central Tailings Pond for future management in the closure of
Central Pond. Refer to the Underground Stabilization Waste Management Plan for further details.

The internal stockpiles, adjacent to tailings excavation, will consist of prepared tailings that have been:
 worked over with the excavator to break up any clay clods;
 blended with other tailings with differing grain size and/or water content; and/or
 moisture conditioned (drained or water added), as required for paste production and to
minimize dust generated from the stockpiles.
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These tailings preparation activities are required to achieve the characteristics and consistency best
suited for paste production and will be under the supervision of the paste materials engineer.
Internal stockpiles of prepared tailings increase efficiencies as they enable the trucks to keep up to the
excavator; simplify dust control because tailings are not tracked to other parts of the mine site; and ease
the retrieval of prepared tailings in below zero temperatures.
When the B1Pit area stockpiles require replenishing, rock trucks will be loaded by the excavator with
tailings from the tailings basin stockpile and proceed across Highway 4 under traffic control. Prior to
exiting the tailings basin area, rock trucks will be washed with treated minewater from the polishing
pond and fitted with covers for dust control (Figure 7). The wash water will be pumped back into the
South Tailings basin.
Rock trucks can replenish the stockpiles fully in 2-3 days; therefore, there will not be constant traffic
over Highway 4.
4.5.3

Drilling Boreholes

As noted above, to further the work plan for areas where additional knowledge is required, surface and
underground drilling is need to provide access for borehole cameras and cavity monitoring surveys.
Some of these boreholes may be used to place backfill. The timing of drilling and backfilling will be
staggered such that backfilling of the first priority stopes and chambers will occur while drilling
continues for other areas. The conditions of LUP MV2012S0019 will be adhered to at all times during
the drilling program.
4.5.4

Construction of Underground Fill Barricades

To allow safe access for construction of fill barricades, placement of monitoring equipment and other
underground activities, rehabilitation of various underground areas will have to be done as approved by
the Mines Inspector. Figure 6 shows the barricade locations and types for B1-18 stope. Estimates for the
volume of materials required for the construction of each barricade type are listed below and will be
refined with further investigations.
Barricade construction material volume estimates for B1-18 stope are as follows:





Clean borrow material sourced from off-site local commercial quarries for placement of rockfill
barricades in drifts: 4,000 m3
Low slump paste tailings drift barricades delivered via borehole: 2000 m3
Expanding foam drift barricades: 50 m3
Timber formwork barricades: 3

Clean borrow material from off-site commercial quarries is required as no new underground
development is planned for B1-18 barricade construction. Therefore no waste rock will be developed
under this USWP. Quarrying of fresh material will also not take place on the Giant Mine site.
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In certain areas, re-establishing safe access may be more expensive and/or time consuming than the
placement of remote low slump paste barricades. In such cases, low slump paste tailings will be placed
by way of boreholes to create drift barricades. Similarly, expanding foam barricades may also be
employed as they may prove more effective in the field tests described in the field test work plan
submitted to the MVLWB on July 26, 2013. Use of expanding foam for barricade construction will be
contingent on approvals.
Monitoring by video cameras and visual inspections will be used to confirm that barricades are
functioning as required.
4.5.5

Production of Paste and Placement Underground

The tailings material used to manufacture paste tailings will be sourced from the South and Central
Tailings Ponds. With the backfill source tailings material “as delivered” to the mixing truck assumed to
be relatively dry; the recipe consistency will be based on the laboratory test work performed to date.
Field and laboratory testing programs will be carried out that will help to quantify some of the
uncertainty. The field test is described under a separate work plan. A QA/QC program including slump
testing and Unconfined Compressive Strength testing (UCS) will be implemented to test the strengths
achieved for each pour to make sure design objectives are being met. Should the material coming out
of the tailings ponds be significantly wetter than anticipated, some blending, dewatering or extra solids
addition (i.e. aggregate if available) may be required and it would be expected that the binder content
would be increased as appropriate.
The approach to making paste is to source readily available small scale equipment that could be
operated by local contractors. The key components of the paste production and pumping system are an
open-ended concrete mixer truck and an in-line concrete pump, both of which are common sights on
construction projects and are shown in Figure 9. A complete list of equipment required to produce
paste and pump it underground is provided below:










1 loader
1 dump truck / rock truck
2 track hoe / excavators
2 mobile mixer truck
2 line pump, hoses and fittings
2 4” grizzly screen (to screen out large pieces)
1 water truck for dilution requirements (from the polishing pond)
2 water tanks
2 binder silos with blower delivery systems
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Figure 9 - Mobile Mixer Truck (left) and In-Line Concrete Pump

Two paste backfill set-ups will be running at any one time, one at each of the two local stockpiles
adjacent to the B1 Pit. At each local stockpile an excavator will work with the mobile system consisting
of mixer truck, pumper truck, water tank and binder system.
The binder system will consist of a main silo that will be replenished by truck loads and the silo will have
a blower system that will provide the Ordinary Portland Cement (OPC) (or other comparable binders) to
the local backfill locations. The make-up water requirements will be determined by laboratory testing.
A water truck will move treated mine water from the Polishing Pond to local storage tanks, to reduce
the amount of traffic over the stoping areas as in some cases, particularly for B1-18 stope, space is very
limited.
The tailings and other components will be screened to minus 4 inch to ensure larger pieces do not enter
the mixer truck. Once the material is sufficiently mixed in the mixer truck and consistency is within
target, then the material would be transferred to the boreholes via pumper truck or in some cases
depending on the distance it could be transferred via gravity flow at an anticipated delivery rate of 2575 m3/hour per set-up.
The pump and piping would be instrumented with pressure transmitters and wired back to a laptop
computer which would record the pressure fluctuations in the line and the pump which will help to
determine when to the void is “full”. In addition to this, preliminary volume calculations will be made as
to the approximate volume of the voids so that an appropriate target pumping duration is set.
An underground “monitoring” system will be implemented that will consist of remote cameras in
boreholes and in fixed locations behind barricades. The monitoring system will be put in place to
determine which paste mix needs to go in which borehole at any one time and to confirm that the
backfill achieves the required filling. No personnel will be allowed below a fill barricade when active
pumping is going on underground prior to the paste curing.
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Upon cessation of backfilling under normal operating conditions or if blockages in the distribution lines
occur, paste delivery lines containing cemented paste will need to be flushed using treated mine water
from the Polishing Pond. Uncemented paste may also be used for flushing. Flushing of backfill delivery
pipelines will be required because the backfill cannot be allowed to harden (curing of cement) in the
pipelines. The backfill delivery lines will be short (maximum 100m) and only 1-2 m3 of treated
minewater is anticipated to be required for each daily line flush.
Most flush water required will be directed underground into the paste distribution boreholes but some
may need to be directed towards the B1 Pit, which is hydraulically connected to the underground. Flush
water which enters the underground will be captured by the existing underground management system
and directed to the Northwest Tailings Pond before being treated in the existing Effluent Treatment
Plant.
Any unused cemented paste will be placed in the Central Pond. Further details on the management of
backflushed material, unused cemented paste and other waste products are provided in the
Underground Stabilization Waste Management Plan.

5.0 SUMMARY OF DETAILED POTENTIAL ENVIRONMENTAL IMPACT
PREVENTATIVE MEASURES
5.1

Dust and Drainage Control During Tailings Excavation and Stockpiling

Additional details on dust and drainage control required during tailings excavation, transport and
stockpiling near target sites that may generate fugitive dust and seepage are outlined below.







Wetting the tailings source areas with either treated mine water or water ponded within the
excavations will control dust.
Use of geomembrane liners under local tailings stockpiles adjacent to underground targets will be
used to capture any drainage from stockpiled tailings.
Use of dust covers (e.g., tarps) or a soil tackifier (Appendix A) when transporting tailings and on
stockpiles.
Ambient dust monitoring will be carried out described in Appendix C. The monitoring program
includes action levels and responses to exceedances of action levels.
Speed limits of 30 km/hour on site roads have been set to reduce dust generation.
To prevent the spread of tailings and other potentially contaminated materials around the Site and
to off-site locations, equipment will be washed prior to leaving work areas on the South and Central
tailings ponds or the site (Figure 7). Since washing will occur within the tailings basin, the waste
water generated will be captured by the existing surface drainage established to manage water in
the South-Central-North Tailings Pond Complex (Section 3.0 in the Underground Stabilization Waste
Management Plan).
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Local stockpiles will contain sufficient tailings for approximately 5-7 days of operation to limit crossings
of Highway 4 for replenishment.

5.2

Control of Materials During Construction of Fill Barricades

Much of the fill barricades will be constructed of inert rock fill material. Some of the fill barricades
constructed using low slump paste tailings will follow similar precautions as outlined Section 5.3.
Precautions will include:
 Transport in secure vehicle.
 Insertion of material into the borehole will be done by placing a “spill reservoir” around the
borehole collar so no material can escape the area.

5.3

Control of Materials During Placement of Backfill

Preventative measures for control of materials required during production of paste backfill and
placement underground include:
Spill containment from the mixer truck to the pump and the pump to the delivery boreholes is straight
forward as the volume of paste material in this section of the system is small and the likelihood of
occurrence is minimal. As a precaution temporary booms can be setup in case of a spill of paste but
due to the consistencies we are expecting the material will not be very flow-able thus it will not travel.
Spill response equipment (absorbent materials, shovels and empty drum) sufficient to manage a 150
litre spill will be on hand for any hydraulic fuel spills that may happen with the pump.
Spill containment for the binder system will include a robust silo design and a negative pressure system
so that binder stays within the system.

5.4

Available Facilities

The existing Giant Mine Office Building/C-Dry (Figure 10) is available for use for domestic sanitation
purposes. Potable water for use at both locations will be sourced from the City of Yellowknife as
required by Part C of the Licence.
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Figure 10 - Site Infrastructure

5.5

Fuel Use

Only diesel is required for the proposed project for fuelling machinery and will be obtained from the
existing one 100,000 litre double-walled diesel tank located at the Site (Figure 10) or from off-site
commercial facilities. Heavy machinery will either be fuelled directly from the double walled diesel tank
or from Tidy Tanks located in the back of light vehicles (i.e. pick-ups).
The existing tank farm, which is registered with Environment Canada and conforms to the Petroleum
and Allied Petroleum Products Storage Tanks Regulations, is underlain by an existing pad and will be
inspected daily to confirm the absence of leaks. In addition, drip pans and spill pads as required will be
used during refuelling and a spill kit rated to deal with a 1000 litre spill will be located near the double
walled tanks at all times. All light vehicles will also be equipped with spill response equipment
(absorbent materials, shovels and empty drum) sufficient to manage a 450 litre spill and the light vehicle
beds will be inspected at each refuelling event or daily, whichever is more frequent.
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6.0

QUALITY ASSURANCE / QUALITY CONTROL MEASURES

Many controls will be in place to ensure that the underground stabilization work is carried out fully and
appropriately and in accordance with licence requirements. A legally binding contract between the
Government of Canada and the Contractor will set out work requirements which include adhering to any
licence conditions. A PWGSC representative is assigned to monitor the status and progress of the work
and compliance with the contract and work plans. A full-time independent quality assurance consultant
under separate contract from the underground stabilization contractor will monitor compliance of all
aspects of the project, including conducting their own tailings paste and air quality testing.

6.1

Backfill Quality Control and Monitoring

Additional details on measures that will be undertaken to ensure backfilling is as complete as required
by the underground geotechnical engineer include:








All aspects of monitoring will be overseen by the project professional engineer.
The paste delivery systems described in item (iii) above will be instrumented with pressure
transmitters to monitor pressure fluctuations in the line and pump as a means to alert the operator
when blockages have occurred or when the delivery borehole and/or stope is full.
Cameras may be used in adjacent boreholes and in remote fixed locations underground to help
verify that backfill is complete as required.
Measurements will be supplemented by direct underground visual inspections or remote video
monitoring depending on access to the barricade sites.
Pressure measurements at fill barricades will be recorded, where necessary, to ensure that
barricades are not being overloaded.
Throughout delivery of tailings (i.e. at each pour), the paste will be sampled to verify that it meets
the requirements determined by the paste engineer. The following types of tests will be conducted
as required:
o Compressive strength testing (7 day and 30 day)
o On-line (daily or more often): grain size and moisture content
o Daily cement consumption
o Daily water consumption
o Surveys of tailings excavation area
o Volume/pressure in backfill distribution pipelines
 Analytical testing laboratory will be certified by the Canadian Association for Laboratory
Accreditation.
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7.0

DECOMMISSIONING PLAN - UNDERGROUND STABILIZATION WORK

Decommissioning and clean-up activities associated with the underground stabilization work will take
place progressively as work advances, at seasonal closures as applicable, and at the end of the project.
The core activities undertaken at each of these stages will be similar and include the following:
(i) Removal and disposal of waste materials, garbage and spent consumables generated as part

of the underground stabilization activities in accordance with the Underground Stabilization
Waste Management Plan.
(ii) Any spills at the work sites or the fuel tank farm will be dealt with immediately upon their
occurrence in accordance with the Emergency and Spill Response Plan application package
and subsequent plans provided by the contractor. A final inspection of the project work area
will occur to identify any additional actions that need to be taken to clean up soils
contaminated by the proposed activities.
(iii) Filling of all boreholes used for backfilling, monitoring and air exhaust with materials such as
cement or cemented backfill. Exhaust holes will be filled at a very slow rate to minimize the
potential for transmission of arsenic dust up the holes.
(iv) Slopes in the tailings source areas will be inspected to ensure that they are free draining and
free of any ponded water. Slopes are to be no steeper than 3H:1V.
If seasonal hiatuses in the work occur, the actions listed above will be taken and a final inspection will
take place to ensure the project work area has been fully cleaned up. In addition, the heavy machinery
and light vehicles used as part of the proposed project may be removed from the Site as the equipment
is not owned by AANDC. The contractors are responsible for supplying the necessary machinery to
complete the proposed project and the machinery may be required for unrelated projects in which the
contractors are involved. Equipment and materials that may have come into contact with potentially
contaminated materials will be washed prior to removal from Site.
At the end of the proposed project, the following actions will be undertaken in addition to the core
activities (items i to iv) listed above:
a. Drainage in the tailings source areas will be reestablished such that water flows from the South
Tailings Pond to the North Tailings Pond via the Central Tailings Pond as described in Section 3.2
in the Underground Stabilization Waste Management Plan.
b. Decommissioning of temporary access roads constructed, and removal of all equipment and
temporary structures installed at the Site to support the work.
c. Final inspection of the Site by Project Team Representatives.
Since the project work area is within the geographic scope of the GMRP, the work areas will also
undergo remediation in accordance with Giant Mine Remediation Plan once it receives the necessary
approvals.
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APPENDIX A
MATERIAL SAFETY DATA SHEETS

MSDS: CARBOFILL (Component A)

(Classified as hazardous according to crit... Page 1 of 8

Material Safety Data Sheet
CARBOFILL (Component A)
Infosafe™
No.

LPTO7

Issue Date

October 2010

Status ISSUED by
MINOVAAU

BS:
1.13.17

Classified as hazardous according to criteria of NOHSC

1. IDENTIFICATION OF THE MATERIAL AND SUPPLIER

Product Name

CARBOFILL (Component A)

Product Code
Company Name

Minova Australia Pty Ltd (ABN 78 084 965 962)

Address

102 Albatross Rd Nowra
NSW 2541

Emergency Tel.

1800 638 556 24 HR

Telephone/Fax
Number

Tel: 02 4428 5200 Website: www.minova.com.au
Fax: 02 4428 5288

Recommended Use

Mixed in conjunction with Carbofill (comp B) to form Phenolic
foam.

Other Names

None Listed

2. HAZARDS IDENTIFICATION

Hazard
Classification

HAZARDOUS SUBSTANCE.
NON-DANGEROUS GOODS.
Hazard classification according to the criteria of NOHSC.
Dangerous goods classification according to the Australia
Dangerous Goods Code.

Risk Phrase(s)

R34 Causes burns.
R68 Possible risk of irreversible effects.
R20/21/22 Harmful by inhalation, in contact with skin and if
swallowed.
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Safety Phrase(s) S23 Do not breathe gas/fumes/vapour/spray
S38 If insufficient ventilation, wear suitable respiratory
equipment.
S24/25 Avoid contact with skin and eyes.
S36/37/39 Wear suitable protective clothing, gloves and eye/face
protection.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Ingredients

Name

CAS

Proportion

Formaldehyde

50-00-0

0.2 %

Phenol

108-95-2

2.5-5 %

Ingredients
determined not to
be hazardous

Not required

Balance

4. FIRST AID MEASURES

Inhalation

If inhaled, remove affected person from contaminated area. Apply
artificial respiration if not breathing. Seek medical attention.

Ingestion

Do not induce vomiting. Wash out mouth thoroughly with water. Seek
immediate medical attention.

Skin

Remove all contaminated clothing. Wash gently and thoroughly with
water and non-abrasive soap for 15 minutes. Ensure contaminated
clothing is washed before re-use or discard. Seek medical
attention.

Eye

If in eyes, hold eyelids apart and flush the eye continuously with
running water. Continue flushing until advised to stop by the
Poisons Information Centre or a doctor, or for at least 15
minutes. Seek immediate medical attention.

First Aid
Facilities

Eye wash fountain, safety shower and normal washroom facilities.

Advice to Doctor Treat symptomatically.
Other
Information

For advice in an emergency, contact a Poisons Information Centre
(Phone Australia 13 1126) or a doctor at once.

5. FIRE FIGHTING MEASURES

Suitable
Extinguishing

Use water spray, carbon dioxide, alcohol resistant foam, dry
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Media

chemical.

Hazards from
Combustion
Products

Under fire conditions this product may emit toxic and/or
irritating fumes and gases including carbon monoxide, carbon
dioxide and the release of formaldehyde and phenol.

Specific Hazards This product is non-combustible. However, following evaporation of
aqueous component under fire conditions, the non-aqueous component
may decompose and/or burn.
Precautions in
connection with
Fire

Fire fighters should wear Self-Contained Breathing Apparatus
(SCBA) operated in positive pressure mode and full protective
clothing to prevent exposure to vapours or fumes. Water spray may
be used to cool down heat-exposed containers.

6. ACCIDENTAL RELEASE MEASURES

Emergency
Procedures

Wear appropriate personal protective equipment and clothing to
minimise exposure. Increase ventilation. If possible contain the
spill. Place inert absorbent material onto spillage. Collect the
material and place into a suitable labelled container. Do not
dilute material but contain. Dispose of waste according to the
applicable local and national regulations. If contamination of
sewers or waterways occurs inform the local water and waste
management authorities in accordance with local regulations.

7. HANDLING AND STORAGE

Precautions for
Safe Handling

Corrosive liquid. Attacks skin and eyes. Causes burns. Wear
suitable protective clothing, gloves and eye/face protection when
mixing and using. Use in designated areas with adequate
ventilation. Avoid breathing in vapours, mist or fumes. Keep
containers closed when not in use. Ensure a high level of personal
hygiene is maintained when using this product, that is, always
wash hands after handling, and before eating, drinking, smoking or
using the toilet facilities.

Conditions for
Safe Storage

Store in a cool dry well-ventilated area. Store away from
oxidising agents and acids. Keep containers closed when not in
use, securely sealed and protected against physical damage.
Inspect regularly for deficiencies such as damage or leaks.
Provide a catch-tank in a bunded area. Store in original packages
as approved by manufacturer. For information on the design of the
storeroom, reference should be made to Australian Standard AS
3780-2008: The storage and handling of corrosive substances.
Reference should also be made to all State and Federal
regulations.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION
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No exposure value assigned for this specific material by the
National Occupational Health and Safety Commission (NOHSC),
Australia. However, the available exposure limits for ingredients
are listed below:
National Occupational Health And Safety Commission (NOHSC),
Australia Exposure Standards:
Substance TWA STEL NOTICES
ppm mg/m³ ppm mg/m³
Phenol 1 4 - - Sk
Formaldehyde 1 1.2 2 2.5 Sen
TWA (Time Weighted Average): The average airborne concentration of
a particular substance when calculated over a normal eight-hour
working day, for a five-day week.
STEL (Short Term Exposure Limit): The average airborne
concentration over a 15 minute period which should not be exceeded
at any time during a normal eight-hour workday.
'Sk' Notice: Absorption through the skin may be a significant
source of exposure. The exposure standard is invalidated if such
contact should occur.
'Sen' Notice: The substance may cause sensitisation by skin
contact or by inhalation

Biological Limit Biological Exposure Indice BEI from American Conference of
Values
Industrial Hygienists (ACGIH) for ingredients are as follows:
Determinant Sampling Time Biological Exposure Indice (BEI)
PHENOL [108-95-2]
Total phenol in urine End of shift 250 mg/L
Engineering
Controls

Provide sufficient ventilation to keep airborne levels below the
exposure limits. Where vapours or mists are generated,
particularly in enclosed areas, and natural ventilation is
inadequate, a local exhaust ventilation system is required.

Respiratory
Protection

If engineering controls are not effective in controlling airborne
exposure then an approved respirator with a replaceable organic
vapour filter should be used. Reference should be made to
Australian/New Zealand Standards AS/NZS 1715, Selection, Use and
Maintenance of Respiratory Protective Devices; and AS/NZS 1716,
Respiratory Protective Devices, in order to make any necessary
changes for individual circumstances.

Eye Protection

Safety glasses with side shields, goggles or full-face shield as
appropriate should be used. Final choice of appropriate eye/face
protection will vary according to individual circumstances i.e.
methods of handling or engineering controls and according to risk
assessments undertaken. Eye protection should conform with
Australian/New Zealand Standard AS/NZS 1337 - Eye Protectors for
Industrial Applications.

Hand Protection

Impervious gloves (Butyl rubber, nitrile rubber) recommended as
appropriate. Final choice of appropriate gloves will vary
according to individual circumstances i.e. methods of handling or
according to risk assessments undertaken. Reference should be made
to AS/NZS 2161.1: Occupational protective gloves - Selection, use
and maintenance.

Body Protection

Suitable protective work wear, e.g. imperviou overalls buttoned at
neck and wrist is recommended. Chemical resistant apron is
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recommended where large quantities are handled. Industrial
clothing should conform to the specifications detailed in AS/NZS
2919: Industrial clothing.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance

Red to Pink coloured liquid

Odour

Characteristic

Melting Point

Not available

Boiling Point

>100°C

Solubility in
Water

Partly miscible

Specific Gravity 1.33
pH Value

6

Density

1.33 g/cm³ at 20°C

Flash Point

Not applicable

Flammability

Non-combustible liquid

Auto-Ignition
Temperature

Not applicable

Flammable Limits
- Lower
Not applicable
Flammable Limits
- Upper
Not applicable
Dynamic
Viscosity
Other
Information

250 mPas at 20°C
Solvent content:
Organic solvents: 0.3%
Water: 4.5%

10. STABILITY AND REACTIVITY

Chemical
Stability

Stable under normal conditions of storage and handling.

Conditions to
Avoid

Not available

Incompatible
Materials

Strong oxidising agents, acids
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Thermal decomposition may result in the release of formaldehyde
and phenol. Under fire conditions this product may also emit toxic
and/or irritating fumes and gases including carbon monoxide and
carbon dioxide.

Hazardous
Reactions

Strong exothermic reaction with acids.

Hazardous
Polymerization

Exothermic polymerization

11. TOXICOLOGICAL INFORMATION

Toxicology
Information

No toxicity data available for this material. The available acute
toxicity data for the ingredients [as published by RTECS (Registry
of Toxic Effects of Chemical Substances)] are as follows:
Acute toxicity data for Phenol:
LD50 (Oral, Rat): 317 mg/kg
LC50 (Inhalation, Rat): 316 mg/m3/4H
Acute toxicity data for Formaldehyde:
LD50 (Oral, Rat): 500 mg/kg
LC50 (Inhalation, Rat): 250 ppm/2H

Inhalation

Inhalation of mists or vapours will result in respiratory
irritation and possible harmful corrosive effects including
lesions of the nasal septum, pulmonary edema, pneumonitis and
emphysema. Inhalation may cause sensitisation, and asthma-like
symptoms in some individuals.

Ingestion

Ingestion of this product will cause nausea, vomiting, abdominal
pain and chemical burns to the mouth, throat and stomach.

Skin

Harmful in contact with skin. Product can be absorbed through skin
with resultant harmful systemic effects.
Causes burns. Corrosive to the skin. Skin contact can cause
redness, itching, irritation, severe pain and chemical burns with
resultant tissue destruction.

Eye

Corrosive to eyes - contact can cause corneal burns. Contamination
of eyes can result in permanent injury. Eye contact with vapour or
liquid will cause stinging, blurring tearing, severe pain and
possible permanent eye damage and blindness.

Chronic Effects

Prolonged or repeated skin contact may cause defatting leading to
dermatitis. Prolonged inhalation may cause central nervous system
depression with symptoms including dizziness, drowsiness, nausea
and headaches.

Mutagenicity

This material is classified as a Category 3 Mutagen according to
National Occupational Health And Safety Commission (NOHSC). That
is, there is evidence from appropriate mutagenicity studies that
human exposure to this substance may result in the development of
heritable genetic damage, but this evidence is insufficient to
place the substance in Category 2. Category 3 Mutagens are
substances that cause concern for humans owing to possible
mutagenic effects.
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12. ECOLOGICAL INFORMATION

Ecotoxicity

No data is available for this material.

Persistence /
Degradability

No data is available for this material.

Mobility

Not available

Environment
Protection

Do not discharge this material into waterways, drains and sewers.

13. DISPOSAL CONSIDERATIONS

Disposal
Considerations

The disposal of the spilled or waste material must be done in
accordance with applicable local and national regulations.

14. TRANSPORT INFORMATION

Transport
Information

Not classified as Dangerous Goods according to the Australian Code
for the Transport of Dangerous Goods by Road and Rail. (7th
edition)

15. REGULATORY INFORMATION

Regulatory
Information

Classified as Hazardous according to criteria of National
Occupational Health & Safety Commission (NOHSC), Australia.
Classified as a Scheduled Poison according to the Standard for the
Uniform Scheduling of Medicines and Poisons (SUSMP).

Poisons Schedule S6
Hazard Category

Harmful,Corrosive

16. OTHER INFORMATION

MSDS Reviewed: October 2010
Date of
MSDS Superseded: September 2005
preparation or
last revision of
Amendments to September 2005 issue:
MSDS
10/02/2009 Section 9: Appearance
Contact

For further advice contact Mr Robert Hawker on: 0418 680 001
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Person/Point
In accordance with regulations regarding workplace chemicals it is
the responsibility of the employer to ensure the current
manufacturer MSDS is accessible to employees.
This MSDS was prepared following the recommended National
Occupational Health and Safety Commission (NOHSC) format. Data
quoted is typical for the product, but does not constitute a
specification; and is based on information available to Minova
Australia Pty Ltd at the time of writing. All information
contained herein is given in good faith, but is subject to change
without notice, and no warranty expressed or implied is made as to
its accuracy.
The data and advice given apply when the product is used for the
stated application or applications. The product is not sold as
suitable for any other application. Use of the product for
applications other than as stated in this sheet may give rise to
risks not mentioned in this sheet. The product should not be used
other than for the stated application or applications without
seeking advice from Minova Australia Pty Ltd.
©Copyright Minova Australia Pty Ltd 2003 All Rights Reserved.

End of MSDS

(C) Copyright ACOHS Pty Ltd
Copyright in the source code of the HTML, PDF, XML, XFO and any other electronic files rendered by
an Infosafe system for Infosafe MSDS displayed is the intellectual property of Acohs Pty Ltd.
Copyright in the layout, presentation and appearance of each Infosafe MSDS displayed is the
intellectual property of Acohs Pty Ltd.
The compilation of MSDS's displayed is the intellectual property of Acohs Pty Ltd.
Copying of any MSDS displayed is permitted for personal use only and otherwise is not permitted. In
particular the MSDS's displayed cannot be copied for the purpose of sale or licence or for
inclusion as part of a collection of MSDS without the express written consent of Acohs Pty Ltd.
Print Date: 25/07/2013

BS: 1.13.17
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Material Safety Data Sheet
CARBOFILL (Component B)
Infosafe™
No.

LPTO3

Issue Date

August 2007

Status ISSUED by
MINOVAAU

BS:
1.13.17

Classified as hazardous according to criteria of NOHSC

1. IDENTIFICATION OF THE MATERIAL AND SUPPLIER

Product Name

CARBOFILL (Component B)

Product Code
Company Name

Minova Australia Pty Ltd (ABN 78 084 965 962)

Address

102 Albatross Rd Nowra
NSW 2541

Emergency Tel.

1800 638 556 24 HR

Telephone/Fax
Number

Tel: 02 4428 5200 Website: www.minova.com.au
Fax: 02 4428 5288

Recommended Use

Mixed with Carbofill (component A) to form Phenolic foam.

Other Names

Not Available

2. HAZARDS IDENTIFICATION

Hazard
Classification

HAZARDOUS SUBSTANCE.
DANGEROUS GOODS.
Hazard classification according to the criteria of NOHSC.
Dangerous goods classification according to the Australia
Dangerous Goods Code.

Risk Phrase(s)

R35 Causes severe burns.

Safety Phrase(s) S23 Do not breathe gas/fumes/vapour/spray
S26 In case of contact with eyes, rinse immediately with plenty of
water and seek medical advice.
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S45 In case of accident or if you feel unwell seek medical advice
immediately
S24/25 Avoid contact with skin and eyes.
S36/37/39 Wear suitable protective clothing, gloves and eye/face
protection.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Ingredients

Name

CAS

Proportion

Phosphoric acid

7664-38-2

0 - < 15

Benzenesulfonic
acid, 4-hydroxySulphuric acid

98-67-9

0 - < 50

7664-93-9

0 - < 50

4. FIRST AID MEASURES

Inhalation

Remove the source of contamination or move the victim to fresh
air. Ensure airways are clear and have qualified person give
oxygen through a face mask if breathing is difficult. SEEK MEDICAL
ATTENTION.

Ingestion

DO NOT induce vomiting. Immediately wash out mouth with water.
SEEK IMMEDIATE MEDICAL ATTENTION.

Skin

Immediately remove all contaminated clothing. Wash gently and
thoroughly with water and non-abrasive soap. Ensure contaminated
clothing is washed before re-use or discard. SEEK MEDICAL
ATTENTION.

Eye

If contact with the eye(s) occur, wash with copious amounts of
water for approximately 15 minutes holding eyelids(s) open. Take
care not to rinse contaminated water into the non-effected eye.
SEEK IMMEDIATE MEDICAL ATTENTION.

First Aid
Facilities

An eye wash fountain, safety shower and a general washing facility
should be available immediately adjacent to the work area.

Advice to Doctor Treat symptomatically
Other
Information

For advice, contact a Poisons Information Centre (Phone within
Australia 131 126) or a doctor at once.

5. FIRE FIGHTING MEASURES

Suitable
Extinguishing
Media

Use appropriate fire extinguisher for surrounding environment.
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Under fire conditions this product may emit toxic and/or
irritating fumes including corrosive vapours.

Specific Hazards Non flammable however at high temperature: Heating can cause
expansion or decomposition leading to violent rupture of
containers.
Hazchem Code

2X

Precautions in
connection with
Fire

Wear Self-Contained Breathing Apparutus (S.C.B.A) and full
protective clothing to minimse exposure.

6. ACCIDENTAL RELEASE MEASURES

Emergency
Procedures

Increase ventilation where possible. Evacuate all unnecessary
personnel. Use appropriate respiratory protection or selfcontained breathing apparatus (S.C.B.A) if needed and full
protective clothing to minimise exposure. Contain by damming prevent contamination of drains and waterways. Place inert
absorbent material onto spillage. Collect the material and place
into a suitable labelled container for disposal. If large
quantities of this material enters the environment, contact the
relevant regulatory authorities.

7. HANDLING AND STORAGE

Precautions for
Safe Handling

Use in a well ventilated area. DO NOT store or use in confined
spaces. Build up of mists or vapours in the atmosphere must be
prevented. Avoid breathing in spray or mists or vapours. Any
exposure without protection must be prevented in order to lessen
the possibility of disorders.

Conditions for
Safe Storage

Corrosive liquid. Store in a cool, dry, well-ventilated area. Keep
containers closed when not in use and securely sealed and
protected against physical damage. Keep in original container.
Inspect regularly for deficiencies such as damage or leaks. Store
away from incompatible materials.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

National
Exposure
Standards

Name

STEL STEL TWA
TWA
FootNote
(mgm3) (ppm) (mgm3) (ppm)

Phosphoric acid
Sulphuric acid

3
3

1
1

Biological Limit
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Values

No biological limit allocated.

Other Exposure
Information

No exposure standards have been established for this material by
the National Occupational Health And Safety Commission (NOHSC).
However, exposure standards for ingredients are stated above:
As published by the National Occupational Health and Safety
Commission (NOHSC):
TWA - the Time-Weighted Average airborne concentration over an
eight-hour working day, for a five-day working week over an entire
working life.
STEL (Short Term Exposure Limit) - the average airborne
concentration over a 15 minute period which should not be exceeded
at any time during a normal eight-hour workday.
According to current knowledge these concentrations should neither
impair the health of, nor cause undue discomfort to, nearly all
workers.

Engineering
Controls

Natural ventilation should be sufficient. Where vapours or mists
are generated and exposure standards are exceeded, the use of
respiratory protection, or a local exhaust ventilation system is
recommended.

Respiratory
Protection

If engineering controls are not effective in controlling airborne
exposure then respiratory protective equipment should be used
suitable for protecting against airborne contaminants. Final
choice of appropriate breathing protection is dependant upon
actual airborne concentrations and the type of breathing
protection required will vary according to individual
circumstances. Expert advice may be required to make this
decision. Reference should be made to Australian Standards AS/NZS
1715, Selection, Use and maintenance of Respiratory Protective
Devices; and AS/NZS 1716, Respiratory Protective Devices.

Eye Protection

Safety glasses with side shields, goggles or full-face shield as
appropriate recommended. Final choice of appropriate eye/face
protection will vary according to individual circumstances i.e.
methods of handling or engineering controls and according to risk
assessments undertaken. Eye protection should conform with
Australian/New Zealand Standard AS/NZS 1337 - Eye Protectors for
Industrial Applications.

Hand Protection

Impervious gloves (ie. PVC, Butyl rubber) recommended. Final
choice of appropriate glove type will vary according to individual
circumstances, including methods of handling or engineering
controls as determined by appropriate risk assessments. Refer to
AS/NZS 2161 Occupational protective gloves - Selection, use and
maintenance.

Body Protection

Suitable impervious protective clothing.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance

Dark brown fluid

Odour

Characteristic odour.
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Melting Point

Not available.

Boiling Point

> 100°C

Solubility in
Water

Fully miscible
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Specific Gravity 1.54
pH Value

< 1

Vapour Pressure

0 hPa @ 20°C

Vapour Density
(Air=1)

Not available.

Flash Point

Not available

Flammability

Non flammable, however, if material is heated may generate
irritating and corrosive vapours.

Flammable Limits
- Lower
Not available
Flammable Limits
- Upper
Not available

10. STABILITY AND REACTIVITY

Chemical
Stability

Stable under normal conditions of use.

Incompatible
Materials

Strong bases, oxidising agents.

Hazardous
Decomposition
Products

If product is heated may generate irritating and corrosive
vapours.

Hazardous
Reactions

May react with incompatibles.

11. TOXICOLOGICAL INFORMATION

Toxicology
Information
Inhalation

No toxicity data is available for this material.
Vapours or mists generated will cause severe irritation with
possible burns to the mucous membrane and upper airways. Symptoms
may include coughing, breathing difficulties, lesions of the nasal
septum, severe pain and may lead to permanent tissue scarring,
pulmonary oedema, pneumonitis and emphysema. Inhalation of mists
at elevated temperatures will increase these symptoms.
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Ingestion

Will cause severe irritation and chemical burns to the mouth,
oesophagus and stomach. Symptoms may include nausea, vomiting,
perforation with severe abdominal pain and bleeding, breathing
difficulties, shock, convulsions, collapse and possibly lead to
death.

Skin

Will cause severe irritation and chemical burns in contact with
the skin, resulting in redness, itching, swelling, blistering,
severe lesions and possible permanent tissue damage (scarring).
Repeated contact with diluted solutions may also lead to
dermatitis.

Eye

Will cause severe irritation and chemical burns in contact with
the eyes which can result in redness, stinging, pain, serious
lesions and lead to permanent corneal injury ie. blindness.

Chronic Effects

Prolonged or repeated contact with this material will result in
skin irritation and possibly lead to dermatitis. Repeated or
prolonged exposure may also lead to permanent tissue scarring,
pulmonary oedema, pneumonitis and emphysema. May also aggravate
existing respiratory disorders.

12. ECOLOGICAL INFORMATION

Ecotoxicity

No data is available for this material.

Persistence /
Degradability

Not available.

Mobility

Not available.

Environment
Protection

Prevent this material from entering the environment.

13. DISPOSAL CONSIDERATIONS

Disposal
Considerations

Dispose of waste according to federal, E.P.A., state and local
regulations or this material should be undertaken by a registered
chemical disposal company. Assure conformity with all applicable
regulations.

14. TRANSPORT INFORMATION

Transport
Information

This material is a Class 8 Corrosive Substance according to the
Australian Code for the Transport of Dangerous Goods by Road and
Rail. Class 8 - Corrosive Substances are incompatible in a placard
load with any of the following:
- Class 1, Explosives,
- Class 4.3, Dangerous When Wet Substances,
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- Class 5.1, Oxidising Agents & Class 5.2 - Organic Peroxides,
- Class 6, Toxic Substances (where the Toxic substances are
cyanides
and the corrosives are acids),
- Class 7, Radioactive Substances,
- Class 8, Corrosive Substances (concentrated strong acid is to be
segregated from strong alkali),
and are incompatible with food and food packaging in any quantity.
.
U.N. Number

3264

Proper Shipping
Name

CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. - (Contains Sulphuric
acid, Phosphoric acid)

DG Class

8

Hazchem Code

2X

Packaging Method 3.8.8
Packing Group

II

IERG Number

37

15. REGULATORY INFORMATION

Poisons Schedule S6
Packaging &
Labelling

Labelling requirements of the Standard for Uniform Scheduling of
Drugs and Poisons do not apply to a poison that is packed and sold
solely for industrial, laboratory or manufacturing purposes;
however is labelled in accordance with the National Occupational
Health and Safety Commission's 'National Code of Practice for the
Labelling of Workplace Substances'.

Hazard Category

Corrosive

16. OTHER INFORMATION

Date of
preparation or
last revision of MSDS Reviewed: August 2007
MSDS
MSDS creation: September 2004
Contact
Person/Point

For further advice contact Mr Robert Hawker on: 0418 680 001

In accordance with regulations regarding workplace chemicals it is
the responsibility of the employer to ensure the current
manufacturer MSDS is accessible to employees.
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This MSDS was prepared following the recommended National
Occupational Health and Safety Commission (NOHSC) format. Data
quoted is typical for the product, but does not constitute a
specification; and is based on information available to Minova
Australia Pty Ltd at the time of writing. All information
contained herein is given in good faith, but is subject to change
without notice, and no warranty expressed or implied is made as to
its accuracy.
The data and advice given apply when the product is used for the
stated application or applications. The product is not sold as
suitable for any other application. Use of the product for
applications other than as stated in this sheet may give rise to
risks not mentioned in this sheet. The product should not be used
other than for the stated application or applications without
seeking advice from Minova Australia Pty Ltd.
©Copyright Minova Australia Pty Ltd 2003 All Rights Reserved.

End of MSDS

(C) Copyright ACOHS Pty Ltd
Copyright in the source code of the HTML, PDF, XML, XFO and any other electronic files rendered by
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intellectual property of Acohs Pty Ltd.
The compilation of MSDS's displayed is the intellectual property of Acohs Pty Ltd.
Copying of any MSDS displayed is permitted for personal use only and otherwise is not permitted. In
particular the MSDS's displayed cannot be copied for the purpose of sale or licence or for
inclusion as part of a collection of MSDS without the express written consent of Acohs Pty Ltd.
Print Date: 25/07/2013
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Material Safety Data Sheet
CARBOFILL FOAM
Infosafe™
No.

LPUV6

Issue Date

November 2010

Status ISSUED by
MINOVAAU

BS:
1.13.17

Not classified as hazardous according to criteria of NOHSC

1. IDENTIFICATION OF THE MATERIAL AND SUPPLIER

Product Name

CARBOFILL FOAM

Product Code
Company Name

Minova Australia Pty Ltd (ABN 78 084 965 962)

Address

102 Albatross Rd Nowra
NSW 2541

Emergency Tel.

1800 638 556 24 HR

Telephone/Fax
Number

Tel: 02 4428 5200 Website: www.minova.com.au
Fax: 02 4428 5288

Recommended Use

Void filling foam

Other Names

None Listed

Other
Information

TERIC N9 is supplied by:
Huntsman Corporation Australia Pty Limited (ACN: 083 984 187)
Gate 2 Newsom Street
Ascot Vale 3032
Australia
Tel: + 61 1300 301 529
Fax: + 61 1300 301 576

2. HAZARDS IDENTIFICATION

Hazard
Classification

NON-HAZARDOUS SUBSTANCE.
NON-DANGEROUS GOODS.
Hazard classification according to the criteria of NOHSC.
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Dangerous goods classification according to the Australia
Dangerous Goods Code.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Ingredients

Name

CAS

Proportion

Ingredients
determined not to
be hazardous
Sulfuric Acid

Not required

Balance

7664-93-9

1-2.5 %

Phosphoric acid

7664-38-2

0-2.5 %

4. FIRST AID MEASURES

Inhalation

If dust is inhaled, remove affected person from contaminated area.
Keep at rest until recovered. If symptoms persist seek medical
attention.

Ingestion

Do not induce vomiting. Wash out mouth thoroughly with water. Seek
immediate medical attention.

Skin

If skin or hair contact occurs, remove contaminated clothing and
flush skin and hair with running water. If symptoms develop seek
medical attention.

Eye

If in eyes, hold eyelids apart and flush the eye continuously with
running water. Continue flushing until advised to stop by the
Poisons Information Centre or a doctor, or for at least 15
minutes. Seek immediate medical attention.

First Aid
Facilities

Eyewash and normal washroom facilities.

Advice to Doctor Treat symptomatically.
Other
Information

For advice in an emergency, contact a Poisons Information Centre
(Phone Australia 13 1126) or a doctor at once.

5. FIRE FIGHTING MEASURES

Suitable
Extinguishing
Media

Use water spray, carbon dioxide, alcohol resistant foam or dry
chemical.

Hazards from
Combustion
Products

Under fire conditions this product may emit toxic and/or
irritating fumes and gases including oxides of carbon and sulphur
dioxide.
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Specific Hazards Combustible solid. This product will readily burn under fire
conditions.
Precautions in
connection with
Fire

Fire fighters should wear Self-Contained Breathing Apparatus
(SCBA) operated in positive pressure mode and full protective
clothing to prevent exposure to vapours or fumes. Water spray may
be used to cool down heat-exposed containers.

6. ACCIDENTAL RELEASE MEASURES

Emergency
Procedures

Remove all sources of ignition. Increase ventilation. Evacuate all
unprotected personnel. Wear respiratory protection and full
protective clothing to minimise exposure. Sweep up material
avoiding dust generation or dampen spilled material with water to
avoid airborne dust, then transfer material to suitable
containers. Use absorbent paper dampened with water to pick up
remaining material. Wash surfaces well with soap and water. Seal
all wastes in vapour tight labelled plastic containers for
subsequent recycling or disposal. Dispose of waste according to
applicable local and national regulations. If contamination of
sewers or waterways occurs inform the local water and waste
management authorities in accordance with local regulations.

7. HANDLING AND STORAGE

Precautions for
Safe Handling

Use only in a well ventilated area. Keep containers sealed when
not in use. Prevent the build up of dust in the work atmosphere.
Avoid inhalation of dust, and skin or eye contact. Establish good
housekeeping practices. Remove dust accumulations on a regular
basis by vacuuming or gentle sweeping to avoid creating dust
clouds. Maintain high standards of personal hygiene i.e. Washing
hands prior to eating, drinking, smoking or using toilet
facilities.

Conditions for
Safe Storage

Store in a cool, dry, well-ventilated area, out of direct sunlight
and moisture and away from oxidizing agents. Store in labelled,
corrosion-resistant containers. Keep containers tightly closed.
Store away from bases, water and other incompatible materials.
Have appropriate fire extinguishers available in and near the
storage area. Ensure that storage conditions comply with
applicable local and national regulations.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

National
Exposure
Standards

No exposure value assigned for this specific material by the
National Occupational Health and Safety Commission (NOHSC),
Australia. However, the available exposure limits for ingredients
are listed below:
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National Occupational Health And Safety Commission (NOHSC),
Australia Exposure Standards:
Substance TWA STEL
ppm mg/m³ ppm mg/m³
Sulphuric acid - 1 - 3
Phosphoric acid - 1 - 3
TWA (Time Weighted Average): The average airborne concentration of
a particular substance when calculated over a normal eight-hour
working day, for a five-day week.
STEL (Short Term Exposure Limit): The average airborne
concentration over a 15 minute period which should not be exceeded
at any time during a normal eight-hour workday.
Biological Limit
Values
No biological limits allocated.
Engineering
Controls

Provide sufficient ventilation to keep airborne levels below the
exposure limits. Where dust isgenerated, particularly in enclosed
areas, and natural ventilation is inadequate, a local exhaust
ventilation system is required.

Respiratory
Protection

If engineering controls are not effective in controlling airborne
exposure then an approved respirator with a replaceable
dust/particulate filter should be used. Reference should be made
to Australian/New Zealand Standards AS/NZS 1715, Selection, Use
and Maintenance of Respiratory Protective Devices; and AS/NZS
1716, Respiratory Protective Devices, in order to make any
necessary changes for individual circumstances.

Eye Protection

Safety glasses with side shields or chemical goggles should be
worn. Final choice of appropriate eye/face protection will vary
according to individual circumstances. Eye protection devices
should conform with Australian/New Zealand Standard AS/NZS 1337 Eye Protectors for Industrial Applications.

Hand Protection

Impervious gloves (Butyl rubber, fluorocarbon rubber, PVC or PE)
recommended as appropriate. Final choice of appropriate glove type
will vary according to individual circumstances, including methods
of handling or engineering controls as determined by appropriate
risk assessments. Reference should be made to AS/NZS 2161.1:
Occupational protective gloves - Selection, use and maintenance.

Body Protection

Suitable protective work wear, e.g. cotton overalls buttoned at
neck and wrist is recommended. Chemical resistant apron is
recommended where large quantities are handled.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance

Yellow/Pink solid

Odour

Weak characteristic

Melting Point

Not available

Boiling Point

Not available

http://www.msdsonline.com.au/minova/msds/msdsview.asp?SynonymCode=LPUV600&P... 7/24/2013

MSDS: CARBOFILL FOAM

Solubility in
Water

(Not classified as hazardous according to criteria ... Page 5 of 7

Insoluble

Specific Gravity 0.03
pH Value

1.5 at 20°C

Vapour Pressure

Not applicable

Vapour Density
(Air=1)

Not applicable

Density

0.03 g/cm³ at 20°C

Flash Point

Not applicable

Flammability

Combustible solid

Auto-Ignition
Temperature

Not applicable

Flammable Limits
- Lower
Not applicable
Flammable Limits
- Upper
Not applicable

10. STABILITY AND REACTIVITY

Chemical
Stability

Stable under normal conditions of storage and handling.

Conditions to
Avoid

Heat and other sources of ignition.

Incompatible
Materials

Strong oxidising agents

Hazardous
Decomposition
Products

Under fire conditions this product may emit toxic and/or
irritating fumes and gases including oxides of carbon and sulphur
dioxide.

Hazardous
Polymerization

Will not occur.

11. TOXICOLOGICAL INFORMATION

Toxicology
Information

No toxicity data available for this material. The available acute
toxicity data for the ingredients as published by RTECS (Registry
of Toxic Effects of Chemical Substances) are as follows:
Acute toxicity data for Sulfuric acid:
LD50 (Oral, Rat): 2140 mg/kg
LC50 (Inhalation, Rat): 510 mg/m3/2H
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Acute toxicity data for Phosphoric acid:
LD50 (Oral, Rat): 1.25 g/kg
LC50 (Inhalation, Rat): 25.5 mg/m3
Inhalation

Inhalation of dusts may irritate the respiratory system.

Ingestion

Ingestion of this product may irritate the gastric tract causing
nausea and vomiting.

Skin

Skin contact may cause mechanical irritation resulting in redness
and itching.

Eye

Eye contact may cause mechanical irritation. May result in mild
abrasion.

Chronic Effects

Repeated or prolonged contact may resulting in skin irritation and
possible dermatitis.

12. ECOLOGICAL INFORMATION

Ecotoxicity

No data is available for this material.

Persistence /
Degradability

Not available

Mobility

Not available

Environment
Protection

Prevent this material entering waterways, drains and sewers.

13. DISPOSAL CONSIDERATIONS

Disposal
Considerations

Dispose of waste according to applicable local and national
regulations.

14. TRANSPORT INFORMATION

Transport
Information

Not classified as Dangerous Goods according to the Australian Code
for the Transport of Dangerous Goods by Road and Rail. (7th
edition)

15. REGULATORY INFORMATION

Regulatory
Information

Not classified as Hazardous according to criteria of National
Occupational Health & Safety Commission (NOHSC), Australia.
Classified as a Scheduled Poison according to the Standard for the
Uniform Scheduling of Medicines and Poisons (SUSMP).
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Poisons Schedule S6

16. OTHER INFORMATION

Date of
preparation or
last revision of MSDS Reviewed: November 2010
MSDS
Supersedes: September 2005
Contact
Person/Point

For further advice contact Mr Andrew Sykes on:
0244 214 377 (BH)
This MSDS was prepared following the recommended National
Occupational Health and Safety Commission (NOHSC) format. Data
quoted is typical for the product, but does not constitute a
specification; and is based on information available to Minova
Australia Pty Ltd at the time of writing. All information
contained herein is given in good faith, but is subject to change
without notice, and no warranty expressed or implied is made as to
its accuracy.
The data and advice given apply when the product is used for the
stated application or applications. The product is not sold as
suitable for any other application. Use of the product for
applications other than as stated in this sheet may give rise to
risks not mentioned in this sheet. The product should not be used
other than for the stated application or applications without
seeking advice from Minova Australia Pty Ltd.
©Copyright Minova Australia Pty Ltd 2003 All Rights Reserved.
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MSDS: Lafarge Portland Cement

Material Safety Data Sheet
Section 1: PRODUCT AND COMPANY INFORMATION
Product Name(s):

Lafarge Portland Cement (cement)

Product Identifiers:

Cement, Portland Cement, Hydraulic Cement, Oil Well Cement, Trinity® White
Cement, Antique White Cement, Portland Limestone Cement, Portland Cement Type
I, IA, IE, II, I/II, IIA, II L.A., III, IIIA, IV, IVA, V, VA, 10, 20, 30, 40, 50, GU, GUL, MS,
MH, HE, LH, HS, OWH, OWG Cement, OW Class G HSR

Manufacturer:
Lafarge North America Inc.
12018 Sunrise Valley Dr, Suite 500
Reston, VA 20191

Information Telephone Number:
703-480-3600 (9am to 5pm EST)
Emergency Telephone Number:
1-800-451-8346 (3E Hotline)

Product Use:

Cement is used as a binder in concrete and mortars that are widely used in
construction. Cement is distributed in bags, totes and bulk shipment.

Note:

This MSDS covers many types of Portland cement. Individual composition of
hazardous constituents will vary between types of Portland cement.

Section 2: COMPOSITION/INFORMATION ON INGREDIENTS

Portland Cement*
Calcium Sulfate*
Calcium Carbonate*
Calcium Oxide
Magnesium Oxide

100
2-10
0-15
0-5
0-4

CAS
Number
65997-15-1
13397-24-5
1317-65-3
1305-78-8
1309-48-4

Crystalline Silica

0-0.2

14808-60-7

Component

Note:

Percent
(By Weight)

OSHA PEL -TWA
(mg/m3)

15 (T); 5 (R)
15 (T); 5 (R)
15 (T); 5 (R)
5 (T)
15 (T)
[(10) / (%SiO2+2)] (R);
[(30) / (%SiO2+2)] (T)

ACGIH TLVTWA (mg/m3)
1 (R)
10 (T)
3 (R), 10 (T)
2 (T)
10 (T)
0.025 (R)

LD50 (mouse,
LC50
intraperitoneal)
NA
NA
NA
NA
NA
NA
3059 mg/kg
NA
NA
NA
NA

NA

Exposure limits for components noted with an * contain no asbestos and <1% crystalline silica
Cement is made from materials mined from the earth and is processed using energy provided by fuels.
Trace amounts of chemicals may be detected during chemical analysis. For example, cement may contain
trace amounts of calcium oxide (also known as free lime or quick lime), free magnesium oxide, potassium
and sodium sulfate compounds, chromium compounds, nickel compounds, and other trace compounds.

Section 3: HAZARD IDENTIFICATION

WARNING
Corrosive - Causes severe burns.
Toxic - Harmful by inhalation.
(Contains crystalline silica)
Use proper engineering controls,
work practices, and personal
protective equipment to prevent
exposure to wet or dry product.

Respiratory
Protection

Waterproof
Gloves

Eye
Protection

Waterproof
Boots

Read MSDS for details.
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MSDS: Lafarge Portland Cement

Section 3: HAZARD IDENTIFICATION (continued)
Emergency Overview:

Cement is a solid, grey, off white, or white odorless powder. It is not combustible or
explosive. A single, short-term exposure to the dry powder presents little or no
hazard. Exposure of sufficient duration to wet cement, or to dry cement on moist
areas of the body, can cause serious, potentially irreversible tissue (skin, eye,
respiratory tract) damage due to chemical (caustic) burns, including third degree
burns.

Potential Health Effects:
Eye Contact:

Airborne dust may cause immediate or delayed irritation or inflammation. Eye contact
with large amounts of dry powder or with wet cement can cause moderate eye
irritation, chemical burns and blindness. Eye exposures require immediate first aid
and medical attention to prevent significant damage to the eye.

Skin Contact:

Cement may cause dry skin, discomfort, irritation, severe burns, and dermatitis.

Burns:

Exposure of sufficient duration to wet cement, or to dry cement on moist areas of the
body, can cause serious, potentially irreversible damage to skin, eye, respiratory and
digestive tracts due to chemical (caustic) burns, including third degree burns. A skin
exposure may be hazardous even if there is no pain or discomfort.

Dermatitis:

Cement is capable of causing dermatitis by irritation and allergy. Skin affected by
dermatitis may include symptoms such as, redness, itching, rash, scaling, and
cracking.
Irritant dermatitis is caused by the physical properties of cement including alkalinity
and abrasion.
Allergic contact dermatitis is caused by sensitization to hexavalent chromium
(chromate) present in cement. The reaction can range from a mild rash to severe skin
ulcers. Persons already sensitized may react to the first contact with cement. Others
may develop allergic dermatitis after years of repeated contact with cement.

Inhalation (acute):

Breathing dust may cause nose, throat or lung irritation, including choking, depending
on the degree of exposure. Inhalation of high levels of dust can cause chemical
burns to the nose, throat and lungs.

Inhalation (chronic):

Risk of injury depends on duration and level of exposure.

Silicosis:

This product contains crystalline silica. Prolonged or repeated inhalation of respirable
crystalline silica from this product can cause silicosis, a seriously disabling and fatal
lung disease. See Note to Physicians in Section 4 for further information.

Carcinogenicity:

Cement is not listed as a carcinogen by IARC or NTP; however, cement contains
trace amounts of crystalline silica and hexavalent chromium which are classified by
IARC and NTP as known human carcinogens.

Autoimmune
Disease:

Some studies show that exposure to respirable crystalline silica (without silicosis) or
that the disease silicosis may be associated with the increased incidence of several
autoimmune disorders such as scleroderma (thickening of the skin), systemic lupus
erythematosus, rheumatoid arthritis and diseases affecting the kidneys.

Tuberculosis:

Silicosis increases the risk of tuberculosis.

Renal Disease:

Some studies show an increased incidence of chronic kidney disease and end-stage
renal disease in workers exposed to respirable crystalline silica.
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Section 3: HAZARD IDENTIFICATION (continued)
Ingestion:

Do not ingest cement. Although ingestion of small quantities of cement is not known
to be harmful, large quantities can cause chemical burns in the mouth, throat,
stomach, and digestive tract.

Medical Conditions
Individuals with lung disease (e.g. bronchitis, emphysema, COPD, pulmonary
Aggravated by Exposure: disease) or sensitivity to hexavalent chromium can be aggravated by exposure.
Section 4: FIRST AID MEASURES
Eye Contact:

Rinse eyes thoroughly with water for at least 15 minutes, including under lids, to
remove all particles. Seek medical attention for abrasions and burns.

Skin Contact:

Wash with cool water and a pH neutral soap or a mild skin detergent. Seek medical
attention for rash, burns, irritation, dermatitis, and prolonged unprotected exposures
to wet cement, cement mixtures or liquids from wet cement.

Inhalation:

Move person to fresh air. Seek medical attention for discomfort or if coughing or
other symptoms do not subside.

Ingestion:

Do not induce vomiting. If conscious, have person drink plenty of water.
medical attention or contact poison control center immediately.

Note to Physician:

The three types of silicosis include:
•

•

•

Seek

Simple chronic silicosis – which results from long-term exposure (more than
20 years) to low amounts of respirable crystalline silica. Nodules of chronic
inflammation and scarring provoked by the respirable crystalline silica form in
the lungs and chest lymph nodes. This disease may feature breathlessness
and may resemble chronic obstructive pulmonary disease (COPD).
Accelerated silicosis – occurs after exposure to larger amounts of respirable
crystalline silica over a shorter period of time (5-15 years). Inflammation,
scarring, and symptoms progress faster in accelerated silicosis than in
simple silicosis.
Acute silicosis – results from short-term exposure to very large amounts of
respirable crystalline silica. The lungs become very inflamed and may fill with
fluid, causing severe shortness of breath and low blood oxygen levels.

Progressive massive fibrosis may occur in simple or accelerated silicosis, but is more
common in the accelerated form. Progressive massive fibrosis results from severe
scarring and leads to the destruction of normal lung structures.
Section 5: FIREFIGHTING MEASURES
Flashpoint & Method:

Non-combustible

General Hazard:

Avoid breathing dust.
Wet cement is caustic.

Extinguishing Media:

Use extinguishing
media appropriate for
surrounding fire.
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Firefighting Equipment:

Cement poses no firerelated hazard. A SCBA is
recommended to limit
exposures to combustion
products when fighting any
fire.

Combustion Products:

None.
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Section 6: ACCIDENTAL RELEASE MEASURES
General:

Place spilled material into a container. Avoid actions that cause the cement to
become airborne. Avoid inhalation of cement and contact with skin. Wear
appropriate protective equipment as described in Section 8. Scrape wet cement and
place in container. Allow material to dry or solidify before disposal. Do not wash
cement down sewage and drainage systems or into bodies of water (e.g. streams).

Waste Disposal Method:

Dispose of cement according to Federal, State, Provincial and Local regulations.

Section 7: HANDLING AND STORAGE
General:

Keep bulk and bagged cement dry until used. Stack bagged material in a secure
manner to prevent falling. Bagged cement is heavy and poses risks such as sprains
and strains to the back, arms, shoulders and legs during lifting and mixing. Handle
with care and use appropriate control measures.
Engulfment hazard. To prevent burial or suffocation, do not enter a confined space,
such as a silo, bin, bulk truck, or other storage container or vessel that stores or
contains cement. Cement can buildup or adhere to the walls of a confined space.
The cement can release, collapse or fall unexpectedly.
Properly ground all pneumatic conveyance systems. The potential exists for static
build-up and static discharge when moving cement powders through a plastic, nonconductive, or non-grounded pneumatic conveyance system. The static discharge
may result in damage to equipment and injury to workers.

Usage:

Cutting, crushing or grinding hardened cement, concrete or other crystalline silicabearing materials will release respirable crystalline silica. Use all appropriate
measures of dust control or suppression, and Personal Protective Equipment (PPE)
described in Section 8 below.

Housekeeping:

Avoid actions that cause the cement to become airborne during clean-up such as dry
sweeping or using compressed air. Use HEPA vacuum or thoroughly wet with water
to clean-up dust. Use PPE described in Section 8 below.

Storage Temperature:

Unlimited.

Clothing:

Promptly remove and launder clothing that is dusty or wet with cement. Thoroughly
wash skin after exposure to dust or wet cement.

Storage Pressure:

Unlimited.

Section 8: EXPOSURE CONTROLS AND PERSONAL PROTECTION
Engineering Controls:

Use local exhaust or general dilution ventilation or other suppression methods to
maintain dust levels below exposure limits.

Personal Protective Equipment (PPE):
Respiratory
Protection:

Under ordinary conditions no respiratory protection is required. Wear a NIOSH
approved respirator that is properly fitted and is in good condition when exposed to
dust above exposure limits.

Eye Protection:

Wear ANSI approved glasses or safety goggles when handling dust or wet cement to
prevent contact with eyes. Wearing contact lenses when using cement, under dusty
conditions, is not recommended.
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Section 8: EXPOSURE CONTROLS AND PERSONAL PROTECTION (continued)
Skin Protection:

Wear gloves, boot covers and protective clothing impervious to water to prevent skin
contact. Do not rely on barrier creams, in place of impervious gloves. Remove
clothing and protective equipment that becomes saturated with wet cement and
immediately wash exposed areas.

Section 9: PHYSICAL AND CHEMICAL PROPERTIES
Solid (powder).
Gray, off white or white
powder.
None.
NA.
NA.
3.15

Physical State:
Appearance:
Odor:
Vapor Pressure:
Vapor Density:
Specific Gravity:

Evaporation Rate:
pH (in water):

NA.
12 – 13

Boiling Point:
Freezing Point:
Viscosity:
Solubility in Water:

>1000o C
None, solid.
None, solid.
Slightly (0.1 - 1.0%)

Section 10: STABILITY AND REACTIVITY
Stability:

Stable. Keep dry until use. Avoid contact with incompatible materials.

Incompatibility:

Wet cement is alkaline and is incompatible with acids, ammonium salts and
aluminum metal. Cement dissolves in hydrofluoric acid, producing corrosive silicon
tetrafluoride gas. Cement reacts with water to form silicates and calcium hydroxide.
Silicates react with powerful oxidizers such as fluorine, boron trifluoride, chlorine
trifluoride, manganese trifluoride, and oxygen difluoride.

Hazardous Polymerization:

None.

Hazardous Decomposition:

None.

Section 11 and 12: TOXICOLOGICAL AND ECOLOGICAL INFORMATION
For questions regarding toxicological and ecological information refer to contact information in Section 1.
Section 13: DISPOSAL CONSIDERATIONS
Dispose of waste and containers in compliance with applicable Federal, State, Provincial and Local regulations.
Section 14: TRANSPORT INFORMATION
This product is not classified as a Hazardous Material under U.S. DOT or Canadian TDG regulations.
Section 15: REGULATORY INFORMATION
OSHA/MSHA Hazard
Communication:

This product is considered by OSHA/MSHA to be a hazardous chemical and should
be included in the employer's hazard communication program.

CERCLA/SUPERFUND:

This product is not listed as a CERCLA hazardous substance.

EPCRA
SARA Title III:

This product has been reviewed according to the EPA Hazard Categories
promulgated under Sections 311 and 312 of the Superfund Amendment and
Reauthorization Act of 1986 and is considered a hazardous chemical and a delayed
health hazard.

EPRCA
SARA Section 313:

This product contains none of the substances subject to the reporting requirements of
Section 313 of Title III of the Superfund Amendments and Reauthorization Act of
1986 and 40 CFR Part 372.
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Section 15: REGULATORY INFORMATION (continued)
RCRA:

If discarded in its purchased form, this product would not be a hazardous waste
either by listing or characteristic. However, under RCRA, it is the responsibility of the
product user to determine at the time of disposal, whether a material containing the
product or derived from the product should be classified as a hazardous waste.

TSCA:

Portland cement and crystalline silica are exempt from reporting under the inventory
update rule.

California
Proposition 65:

Crystalline silica (airborne particulates of respirable size) and Chromium (hexavalent
compounds) are substances known by the State of California to cause cancer.

WHMIS/DSL:

Products containing crystalline silica and calcium carbonate are classified as D2A, E
and are subject to WHMIS requirements.

Section 16: OTHER INFORMATION
Abbreviations:
>
Greater than
American Conference of Governmental
ACGIH
Industrial Hygienists
CAS No
CERCLA
CFR
CL
DOT
EST
HEPA
HMIS
IARC
LC50
LD50
mg/m3
MSHA

NA

Not Applicable

NFPA

National Fire Protection Association

Chemical Abstract Service number

NIOSH

Comprehensive Environmental
Response, Compensation and Liability
Act
Code for Federal Regulations
Ceiling Limit
U.S. Department of Transportation
Eastern Standard Time
High-Efficiency Particulate Air
Hazardous Materials Identification
System
International Agency for Research on
Cancer
Lethal Concentration
Lethal Dose
Milligrams per cubic meter
Mine Safety and Health Administration

NTP
OSHA
PEL
pH
PPE
R
RCRA
SARA
T
TDG
TLV
TWA
WHMIS

National Institute for Occupational Safety
and Health
National Toxicology Program
Occupational Safety and Health
Administration
Permissible Exposure Limit
Negative log of hydrogen ion
Personal Protective Equipment
Respirable Particulate
Resource Conservation and Recovery Act
Superfund Amendments and
Reauthorization Act
Total Particulate
Transportation of Dangerous Goods
Threshold Limit Value
Time Weighted Average (8 hour)
Workplace Hazardous Materials
Information System

This MSDS (Sections 1-16) was revised on January 10, 2011.
An electronic version of this MSDS is available at: www.lafarge-na.com under the Products section.
Lafarge North America Inc. (LNA) believes the information contained herein is accurate; however, LNA makes no
guarantees with respect to such accuracy and assumes no liability in connection with the use of the information
contained herein which is not intended to be and should not be construed as legal advice or as insuring
compliance with any federal, state or local laws or regulations. Any party using this product should review all such
laws, rules, or regulations prior to use, including but not limited to US and Canada Federal, Provincial and State
regulations.
NO WARRANTY IS MADE, EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, OR OTHERWISE.
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Material Safety Data Sheet
Section 1: PRODUCT AND COMPANY INFORMATION
Product Name(s):

Slag

Product Identifiers:

NewCem®, LitexTM Lightweight Aggregate, True Light Lightweight AggregateTM,
VitrexTM Pelletized Slag, Ground Granulated Blast Furnace Slag (GGBFS), Blast
Furnace Slag, Steel Slag, Granulated Slag, Pelletized Slag, Metallic Slag, Air Cooled
Slag, Non-metallic Slag, Slag Cement, Hydraulic Slag Cement, Slag

Manufacturer:
Lafarge North America Inc.
12950 Worldgate Drive, Suite 500
Herndon, VA 20170

Information Telephone Number:
703-480-3600 (9am to 5pm EST)
Emergency Telephone Number:
1-800-451-8346 (3E Hotline)

Product Use:

Slag is used as a supplementary cementitious material for cement, concrete and
concrete products. It is also used in soil stabilization and as filler in asphalt and other
products that are widely used in construction.

Note:

This MSDS covers many types of slag. Individual composition of hazardous
constituents will vary between slag types.

Section 2: COMPOSITION/INFORMATION ON INGREDIENTS
Component
Slag
Calcium Oxide
Magnesium Oxide
Crystalline Silica
Particulate Not Otherwise
Regulated
Note:

Percent
(By Weight)

CAS Number

100
30-50
0-20

65996-69-2
1305-78-8
1309-48-4

<1

14808-60-7

-

NA

OSHA PEL -TWA
3

(mg/m )

NA
5 (T)
15 (T)
[(10) / (%SiO2+2)] (R);
[(30) / (%SiO2+2)] (T)
5 (R)
15 (T)

ACGIH TLVTWA (mg/m3)
NA
2 (T)
10 (T)

LD50 (mouse,
intraperitoneal)
NA
3059 mg/kg
NA

0.025 (R)

NA

NA

3 (R)
10 (T)

NA

NA

LC50
NA
NA
NA

Exposure limits for components noted with an * contain no asbestos and <1% crystalline silica
Slag is a nonmetallic byproduct from the production of iron. Trace amounts of chemicals may be detected
during chemical analysis. For example, slag may contain trace amounts of manganese oxide, titanium
oxide, chromium compounds, sulfur compounds, and other trace compounds.

Section 3: HAZARD IDENTIFICATION

WARNING
Irritant: Causes eye, skin and inhalation
irritation
Toxic - Harmful by inhalation.
(Contains crystalline silica)
Use proper engineering controls, work
practices, and personal protective equipment
to prevent exposure to wet or dry product.

Respiratory
Protection

Waterproof
Gloves

Eye
Protection

Waterproof
Boots

Read MSDS for details.
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Section 3: HAZARD IDENTIFICATION (continued)
Emergency Overview:

Slag is a solid, grey/black or brown/tan, odorless powder. It is not combustible or
explosive. A single, short-term exposure to the dry powder presents little or no
hazard.

Potential Health Effects:
Eye Contact:

Airborne dust may cause immediate or delayed irritation or inflammation. Eye contact
with large amounts of dry powder or with wet slag can cause moderate eye irritation.
Eye exposures require immediate first aid to prevent significant damage to the eye.

Skin Contact:

Slag may cause dry skin, discomfort, irritation, and dermatitis.

Dermatitis:

Slag is capable of causing dermatitis by irritation and allergy. Skin affected by
dermatitis may include symptoms such as, redness, itching, rash, scaling, and
cracking.
Irritant dermatitis is caused by the physical properties of slag including moisture and
abrasion.
Allergic contact dermatitis is caused by sensitization to hexavalent chromium
(chromate) present in slag. The reaction can range from a mild rash to severe skin
ulcers. Persons already sensitized may react to the first contact with slag. Others
may develop allergic dermatitis after years of repeated contact with slag.

Inhalation (acute):

Breathing dust may cause nose, throat or lung irritation, including choking, depending
on the degree of exposure.

Inhalation (chronic):

Risk of injury depends on duration and level of exposure.

Silicosis:

This product contains crystalline silica. Prolonged or repeated inhalation of respirable
crystalline silica from this product can cause silicosis, a seriously disabling and fatal
lung disease. See Note to Physicians in Section 4 for further information.

Carcinogenicity:

Slag is not listed as a carcinogen by IARC or NTP; however, slag contains trace
amounts of crystalline silica and hexavalent chromium which are classified by IARC
and NTP as known human carcinogens.

Autoimmune
Disease:

Some studies show that exposure to respirable crystalline silica (without silicosis) or
that the disease silicosis may be associated with the increased incidence of several
autoimmune disorders such as scleroderma (thickening of the skin), systemic lupus
erythematosus, rheumatoid arthritis and diseases affecting the kidneys.

Tuberculosis:

Silicosis increases the risk of tuberculosis.

Renal Disease:

Some studies show an increased incidence of chronic kidney disease and end-stage
renal disease in workers exposed to respirable crystalline silica.

Ingestion:

Do not ingest slag. Ingestion of small quantities of slag is not known to be harmful,
large quantities can cause distress to the digestive tract.

Medical Conditions
Individuals with lung disease (e.g. bronchitis, emphysema, COPD, pulmonary
Aggravated by Exposure: disease) or sensitivity to hexavalent chromium can be aggravated by exposure.
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Section 4: FIRST AID MEASURES
Eye Contact:

Rinse eyes thoroughly with water for at least 15 minutes, including under lids, to
remove all particles. Seek medical attention for abrasions.

Skin Contact:

Wash with cool water and a pH neutral soap or a mild skin detergent. Seek medical
attention for rash, irritation, dermatitis, and prolonged unprotected exposures to wet
slag, cement, cement mixtures or liquids from wet cement.

Inhalation:

Move person to fresh air. Seek medical attention for discomfort or if coughing or
other symptoms do not subside.

Ingestion:

Do not induce vomiting. If conscious, have person drink plenty of water.
medical attention or contact poison control center immediately.

Note to Physician:

The three types of silicosis include:
•

•

•

Seek

Simple chronic silicosis – which results from long-term exposure (more than
20 years) to low amounts of respirable crystalline silica. Nodules of chronic
inflammation and scarring provoked by the respirable crystalline silica form in
the lungs and chest lymph nodes. This disease may feature breathlessness
and may resemble chronic obstructive pulmonary disease (COPD).
Accelerated silicosis – occurs after exposure to larger amounts of respirable
crystalline silica over a shorter period of time (5-15 years). Inflammation,
scarring, and symptoms progress faster in accelerated silicosis than in
simple silicosis.
Acute silicosis – results from short-term exposure to very large amounts of
respirable crystalline silica. The lungs become very inflamed and may fill with
fluid, causing severe shortness of breath and low blood oxygen levels.

Progressive massive fibrosis may occur in simple or accelerated silicosis, but is more
common in the accelerated form. Progressive massive fibrosis results from severe
scarring and leads to the destruction of normal lung structures.
Section 5: FIREFIGHTING MEASURES
Flashpoint & Method:
General Hazard:
Extinguishing Media:

Non-combustible

Firefighting Equipment:

Slag poses no fire-related
hazard. A SCBA is
recommended to limit
exposures to combustion
products when fighting any
fire.

Combustion Products:

None.

Avoid breathing dust.
Use extinguishing
media appropriate for
surrounding fire.

Section 6: ACCIDENTAL RELEASE MEASURES
General:

Place spilled material into a container. Avoid actions that cause the slag to become
airborne. Avoid inhalation of slag and contact with skin. Wear appropriate protective
equipment as described in Section 8. Scrape wet slag and place in container. Allow
material to dry or solidify before disposal. Do not wash slag down sewage and
drainage systems or into bodies of water (e.g. streams).

Waste Disposal Method:

Dispose of slag according to Federal, State, Provincial and Local regulations.
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Section 7: HANDLING AND STORAGE
General:

Handle with care and use appropriate control measures. Keep bulk slag and cement
dry until used. When slag is kept wet for long periods of time, the leachate may be
discolored and have a sulfurous odor. When this liquid is exposed to oxygen
elemental sulfur may precipitate out leaving a solution of calcium thiosulfate.
Engulfment hazard. To prevent burial or suffocation, do not enter a confined space,
such as a silo, bin, bulk truck, or other storage container or vessel that stores or
contains slag or cement. Slag and cement can buildup or adhere to the walls of a
confined space. The slag or cement can release, collapse or fall unexpectedly.
Properly ground all pneumatic conveyance systems. The potential exists for static
build-up and static discharge when moving powders through a plastic, nonconductive, or non-grounded pneumatic conveyance system. The static discharge
may result in damage to equipment and injury to workers.

Usage:

Cutting, crushing or grinding hardened cement, concrete or other crystalline silicabearing materials will release respirable crystalline silica. Use all appropriate
measures of dust control or suppression, and Personal Protective Equipment (PPE)
described in Section 8 below.

Housekeeping:

Avoid actions that cause the slag to become airborne during clean-up such as dry
sweeping or using compressed air. Use HEPA vacuum or thoroughly wet with water
to clean-up dust. Use PPE described in Section 8 below.

Storage Temperature:

Unlimited.

Clothing:

Promptly remove and launder clothing that is dusty or wet with slag or cement.
Thoroughly wash skin after exposure to dust or wet slag or cement.

Storage Pressure:

Unlimited.

Section 8: EXPOSURE CONTROLS AND PERSONAL PROTECTION
Engineering Controls:

Use local exhaust or general dilution ventilation or other suppression methods to
maintain dust levels below exposure limits.

Personal Protective Equipment (PPE):
Respiratory
Protection:

Under ordinary conditions no respiratory protection is required. Wear a NIOSH
approved respirator that is properly fitted and is in good condition when exposed to
dust above exposure limits.

Eye Protection:

Wear ANSI approved glasses or safety goggles when handling dust or wet slag to
prevent contact with eyes. Wearing contact lenses when using slag, under dusty
conditions, is not recommended.

Skin Protection:

Wear gloves, boot covers and protective clothing impervious to water to prevent skin
contact. Do not rely on barrier creams, in place of impervious gloves. Remove
clothing and protective equipment that becomes saturated with wet slag or cement
and immediately wash exposed areas.
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Section 9: PHYSICAL AND CHEMICAL PROPERTIES
Physical State:
Appearance:
Odor:
Vapor Pressure:
Vapor Density:
Specific Gravity:

Solid (powder).
Gray/black or brown/tan powder.
None.
NA.
NA.
2-3

Evaporation Rate:
pH (in water):
Boiling Point:
Freezing Point:
Viscosity:
Solubility in Water:

NA.
8-11
>1000o C
None, solid.
None, solid.
Negligible

Section 10: STABILITY AND REACTIVITY
Stability:

Stable. Keep dry until use. Slag may react with water resulting in a slight release of
heat, depending on the amount of lime (calcium oxide) present. Avoid contact with
incompatible materials.

Incompatibility:

Slag is incompatible with acids, ammonium salts and aluminum metal. Slag and
cement dissolves in hydrofluoric acid, producing corrosive silicon tetrafluoride gas.
Slag and cement reacts with water to form silicates and calcium hydroxide. Silicates
react with powerful oxidizers such as fluorine, boron trifluoride, chlorine trifluoride,
manganese trifluoride, and oxygen difluoride.

Hazardous Polymerization:

None.

Hazardous Decomposition:

Hydrogen sulfide gas may be released from moist or wet slag when it is heated.

Section 11 and 12: TOXICOLOGICAL AND ECOLOGICAL INFORMATION
For questions regarding toxicological and ecological information refer to contact information in Section 1.
Section 13: DISPOSAL CONSIDERATIONS
Dispose of waste and containers in compliance with applicable Federal, State, Provincial and Local regulations.
Section 14: TRANSPORT INFORMATION
This product is not classified as a Hazardous Material under U.S. DOT or Canadian TDG regulations.
Section 15: REGULATORY INFORMATION
OSHA/MSHA Hazard
Communication:

This product is considered by OSHA/MSHA to be a hazardous chemical and should
be included in the employer's hazard communication program.

CERCLA/SUPERFUND:

This product is not listed as a CERCLA hazardous substance.

EPCRA
SARA Title III:

This product has been reviewed according to the EPA Hazard Categories
promulgated under Sections 311 and 312 of the Superfund Amendment and
Reauthorization Act of 1986 and is considered a hazardous chemical and a delayed
health hazard.

EPRCA
SARA Section 313:

This product contains none of the substances subject to the reporting requirements of
Section 313 of Title III of the Superfund Amendments and Reauthorization Act of
1986 and 40 CFR Part 372.

RCRA:

If discarded in its purchased form, this product would not be a hazardous waste
either by listing or characteristic. However, under RCRA, it is the responsibility of the
product user to determine at the time of disposal, whether a material containing the
product or derived from the product should be classified as a hazardous waste.
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Section 15: REGULATORY INFORMATION (continued)
TSCA:

Slag and crystalline silica are exempt from reporting under the inventory update rule.

California
Proposition 65:

Crystalline silica (airborne particulates of respirable size) and Chromium (hexavalent
compounds) are substances known by the State of California to cause cancer.

WHMIS/DSL:

Products containing crystalline silica and calcium oxide are classified as D2A, E and
are subject to WHMIS requirements.

Section 16: OTHER INFORMATION
Abbreviations:
>
Greater than
American Conference of Governmental
ACGIH
Industrial Hygienists
CAS No
CERCLA
CFR
CL
DOT
EST
HEPA
HMIS
IARC
LC50
LD50
mg/m3
MSHA

NA

Not Applicable

NFPA

National Fire Protection Association

Chemical Abstract Service number

NIOSH

Comprehensive Environmental
Response, Compensation and Liability
Act
Code for Federal Regulations
Ceiling Limit
U.S. Department of Transportation
Eastern Standard Time
High-Efficiency Particulate Air
Hazardous Materials Identification
System
International Agency for Research on
Cancer

NTP

Lethal Concentration
Lethal Dose
Milligrams per cubic meter
Mine Safety and Health Administration

OSHA
PEL
pH
PPE
R
RCRA
SARA
T
TDG
TLV
TWA
WHMIS

National Institute for Occupational Safety
and Health
National Toxicology Program
Occupational Safety and Health
Administration
Permissible Exposure Limit
Negative log of hydrogen ion
Personal Protective Equipment
Respirable Particulate
Resource Conservation and Recovery Act
Superfund Amendments and
Reauthorization Act
Total Particulate
Transportation of Dangerous Goods
Threshold Limit Value
Time Weighted Average (8 hour)
Workplace Hazardous Materials
Information System

This MSDS (Sections 1-16) was revised on March 1, 2008.
An electronic version of this MSDS is available at: www.lafarge-na.com under the Products section.
Lafarge North America Inc. (LNA) believes the information contained herein is accurate; however, LNA makes no
guarantees with respect to such accuracy and assumes no liability in connection with the use of the information
contained herein which is not intended to be and should not be construed as legal advice or as insuring
compliance with any federal, state or local laws or regulations. Any party using this product should review all such
laws, rules, or regulations prior to use, including but not limited to US and Canada Federal, Provincial and State
regulations.
NO WARRANTY IS MADE, EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, OR OTHERWISE.
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MATERIAL SAFETY DATA SHEET

Midwest
Dust
Control

Soil-Sement®
SECTION I — IDENTIFICATION OF SUBSTANCE/PREPARATION AND COMPANY/
UNDERTAKING
TRADE NAME:
CHEMICAL NAME:
SYNONYMS:
CHEMICAL FAMILY:
MOLECULAR WEIGHT:
FORMULA:
CAS REGISTRY NO.:

Soil-Sement®
Polymer Emulsion
Dust Retardant
N/A
N/A
Aqueous Acrylic Vinyl Acetate Polymer Emulsion
Product A Blend - No Number Assigned

SECTION II — COMPOSITION/INFORMATION ON INGREDIENTS
NAME
Acrylic & Vinyl Acetate Polymer
Water

CAS REG NO.
Non-hazardous
7732-18-5

WT. %
5-50
95-50

SECTION III — HAZARDS IDENTIFICATION
Acrylic & Polyvinyl Acetate
Polymer
Water

Non-hazardous
Non-hazardous

SECTION IV — FIRST AID MEASURES
EYES:

Flush eyes with flowing water at  least 15 minutes, get medical
attention.
INHALATION:
Move subject to fresh air.
SKIN:
Flush with large amount of water or wash with soap and water.      
INGESTION:
Give water to drink. Call a physician
NEVER GIVE FLUIDS OR INDUCE VOMITING. IF PATIENT IS UNCONSCIOUS OR HAVING CONVULSIONS.

SECTION V — FIRE FIGHTING MEASURES
FLASH POINT (TEST METHOD):
AUTOIGNITION TEMPERATURE:
EXTINGUISHING MEDIUM:
SPECIAL FIREFIGHTING PROCEDURES:
UNUSUAL FIRE AND
EXPLOSION HAZARDS:

Non-Combustible
N/A
N/A
N/A
Material can splatter above 212°F.  Dried polymer film can burn
but will not support combustion.

SECTION VIII — EXPOSURE CONTROL/PERSONAL PROTECTION
RESPIRATORY PROTECTION:
VENTILATION:
EYE PROTECTION:
PROTECTIVE CLOTHING:
OTHER:

None required if good ventilation is maintained.
Mechanical exhaust at point of contaminant.
Chemical splash goggles recommended.
Impervious gloves recommended.
Under normal handling conditions, the risk of exposure to residual
monomer is negligible.

SECTION IX — PHYSICAL AND CHEMICAL PROPERTIES
BOILING/MELTING POINT
@ 760 mm Hg:
VAPOR PRESSURE mm Hg @ 20°C:
SPECIFIC GRAVITY OR BULK DENSITY:
SOLUBILITY IN WATER:
APPEARANCE:
ODOR:
pH:

212°F
17
1.01 to 1.15
Dilutable
Milky White Liquid
Characteristic Acrylic odor
4.0 to 9.5

SECTION X — STABILITY AND REACTIVITY
STABILITY:
CHEMICAL INCOMPATIBILITY:
HAZARDOUS DECOMPOSITION
PRODUCTS:
HAZARDOUS POLYMERIZATION:
CONDITIONS TO AVOID:
CORROSIVE TO METAL:
OXIDIZER:

Stable
No hazardous reactions are expected to occur under normal
industrial conditions.
Thermal decomposition in the presence of air may yield carbon
monoxide and/or carbon dioxide and water.
Does not occur
N/A
No
No

SECTION XI — TOXICOLOGICAL INFORMATION
EFFECTS OF OVEREXPOSURE
INHALATION:
SKIN:
EYES:
INGESTION:

Vapor from stored, undiluted product can cause headache and
nausea.
Stored, undiluted product is slightly irritating to skin.
Slightly irritating to eyes.
May be irritating to digestive tract.

SECTION VI - ACCIDENTAL RELEASE MEASURES

SECTION XII — ECOLOGICAL INFORMATION

SPILL AND LEAK PROCEDURES:

Toxicological evaluation of Soil Sement® utilized EPA methods for both acute and chronic toxicity determination
for aquatic organisms. LC50 values were determined for each of the species. The table below contains a synopsis
of the results.
Soil Sement Aquatic Toxicity
Test Result	
• Methods for Measuring the Acute Toxicity of Effluents and
Receiving Water  to Freshwater and Marine Organisms,
EPA/600/4-90/027F.
• Short-term Methods for Estimating the Chronic Toxicity
of Effluents and Receiving Waters to Freshwater Organisms,
EPA/600/4-91/002.
• Short-Term Methods for Estimating the Chronic Toxicity of
Effluents and Receiving Water to Marine and Estuarine
Organisms, EPA/600/4-91/003.

Dike and control spill. Transfer liquid to containers for recovery or
disposal. Keep spills out of sewers and open bodies of water.

SECTION VII — HANDLING AND STORAGE
STORAGE:   

HANDLING:

Keep in a cool, dry, ventilated storage area and in closed
containers. Minimize contact with the air to prevent
microorganism contamination and reduce the formation of skins
on the surface.  
KEEP FROM FREEZING
Handle in a well-ventilated workspace.
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SECTION XII — ECOLOGICAL INFORMATION - continued
Ceriodaphnia
		dubia

SECTION XV— REGULATORY INFORMATION

Fathead Americamysis
minnow
bahia

Rainbow
trout

ACUTE/SURVIVAL (mg/L)
LC50
NOEC
LOEC

>1000
1000
>1000

>1000
1000
>1000

>1000
1000
>1000

320

CHRONIC/SURVIVAL (mg/L)
LC50
NOEC
LOEC

>1000
1000
>1000

>1000
1000
>1000

>1000
1000
>1000

510
340
700

CHRONIC/GROWTH/ REPRODUCTION (mg/L)
LC50
>1000
NOEC
1000
LOEC
>1000

>1000
1000
>1000

>1000
1000
>1000

540
340
700

See attached test results:
1.  ABC Laboratories, Inc. Americamysis bahia, Fathead minnow, Ceriodaphnia dubia.
2.  BAR Invironmental, Inc. Rainbow trout
3.  EnviroScience Inc. Rainbow Trout, Chronic (New Data)

SOIL-SEMENT® is not a restricted article according to the Department of Transportation and International Air
Transport Association regulations.
EPA SARA Title III hazard class:
OSHA HCS hazard class:

None
Non-OSHA hazardous
(29CFR1910.1200)

Toxic Chemicals present in quantities
greater than the “de minimus” level are: None
TSCA:
All ingredients are on the TSCA (Toxic Substance Control Act)
inventory or are not required to be listed on the TSCA inventory.
California Proposition 65:
This product contains no trace amount of chemical(s) known
to the state of California to cause cancer of birth defects.
Canadian DSL:
All ingredients are in the Canadian DSL (Domestic Substance List)
or are not required to be on the list.
Canadian WHMIS:
This product is not a “controlled product” under the Canadian
Workplace Hazardous Material Information System (WHMIS)

SECTION XVI — OTHER INFORMATION
ABBREVIATIONS AND SYMBOLS:

LC50 - Lethal Concentration, 50%
NOEC - No Observable Effects Concentration
LOEC - Lowest Observable Effects Concentration

N.D.
N.A.
N.T.
<
>

-

Not Determined
Not Applicable
Not Tested
Less Than
Greater Than

Comparison of the EPA guidelines to the LC50 levels of all species show that Soil Sement® is practically non-toxic
to all species.

SECTION XIII — DISPOSAL CONSIDERATIONS
WASTE DISPOSAL METHOD:

CONTAINER DISPOSAL:

Coagulate the emulsion by the stepwise addition of ferric chloride
and lime or the addition of sand or other absorbent material.
Remove the clear supernatant liquid and flush to a chemical sewer
or landfill. Incinerate solids and the contaminated diking material
according to local, state and federal regulations.
Do not re-use containers. Do not weld on metal containers.

SECTION XIV — TRANSPORTATION INFORMATION
D.O.T. PROPER SHIPPING
NAME (49CFR172.101):
HAZARDOUS SUBSTANCE
(40CFR116):
REPORTABLE QUANTITY (RQ):
D.O.T. HAZARD
CLASSIFICATION (49CFR172.101):
D.O.T. PLACARDS REQUIRED:
POISON CONSTITUENT
(49CFR173.343):
BILL OF LADING DESCRIPTION:
C NO.:
UN/NA CODE:

None
N/A
N/A
Non-regulated
None
N/A
Liquid plastic, NOS
N/A
N/A
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REVISION DATE 12/21/2012

MATERIAL SAFETY DATA SHEET
TAMPUR 117 PART A
1 IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE
COMPANY/UNDERTAKING
PRODUCT NAME

TAMPUR 117 PART A

PRODUCT USE

Two component polyurethane system for concrete crack sealing

SUPPLIER

NORMET AMERICAS
19116 Spring Street
Union Grove
WI 53182
(262) 878-5760 (Office)
Chris Gause
chris.gause@normet.fi

MANUFACTURER

NORMET UK LTD
Unit 5 Wheler Road
Seven Stars Industrial Estate
Coventry CV3 4LJ
United Kingdom
+44 (0)333 2409966(not 24 hours)
+44 (0)3332407744
sales@tam.uk.com

2 HAZARDS IDENTIFICATION

POTENTIAL HEALTH EFFECTS
INHALATION
Not relevant at normal room temperatures. When heated, irritating vapors may be formed.
INGESTION
May cause discomfort if swallowed.
SKIN CONTACT
Liquid may irritate skin.
EYE CONTACT
May cause temporary eye irritation.

3 COMPOSITION/INFORMATION ON INGREDIENTS
4 FIRST-AID MEASURES
INHALATION
Remove victim immediately from source of exposure. Move the exposed person to fresh air at once.
INGESTION
DO NOT induce vomiting. Get medical attention immediately. Get medical attention if any discomfort continues.
SKIN CONTACT
Wash skin thoroughly with soap and water. Get medical attention if any discomfort continues.
EYE CONTACT
Immediately flush with plenty of water for up to 15 minutes. Remove any contact lenses and open eyes wide apart. Get medical attention if
any discomfort continues.

5 FIRE-FIGHTING MEASURES
EXTINGUISHING MEDIA
Use fire-extinguishing media appropriate for surrounding materials.
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TAMPUR 117 PART A
SPECIAL FIRE FIGHTING PROCEDURES
No specific fire fighting procedure given.
UNUSUAL FIRE & EXPLOSION HAZARDS
No unusual fire or explosion hazards noted.
FLASH POINT (°C)
>230 CC (Closed cup).

6 ACCIDENTAL RELEASE MEASURES
PERSONAL PRECAUTIONS
Wear protective clothing as described in Section 8 of this material safety data sheet.
ENVIRONMENTAL PRECAUTIONS
Spillages or uncontrolled discharges into watercourses must be IMMEDIATELY alerted to the Environmental Agency or other appropriate
regulatory body.
SPILL CLEAN UP METHODS
Small spillages: Absorb with inert, damp, non-combustible material, then flush area with water.

7 HANDLING AND STORAGE
HANDLING
Read and follow manufacturer's recommendations.
STORAGE
Store in tightly closed original container in a dry and cool place.

8 EXPOSURE CONTROLS/PERSONAL PROTECTION
PROTECTIVE EQUIPMENT

HAND PROTECTION
Neoprene, nitrile, polyethylene or PVC.
EYE PROTECTION
Wear approved safety goggles.
HYGIENE MEASURES
Wash hands after contact. When using do not eat, drink or smoke.

9 PHYSICAL AND CHEMICAL PROPERTIES
APPEARANCE

Viscous liquid.

COLOR

Colourless.

ODOR

Characteristic.

SOLUBILITY

Insoluble in water

RELATIVE DENSITY
VISCOSITY
FLASH POINT (°C)

1.45 - 1.5 +/- 0.05 20
250-350 mPas 25
>230 CC (Closed cup).

10 STABILITY AND REACTIVITY

2/ 4
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TAMPUR 117 PART A
STABILITY
Stable under normal temperature conditions and recommended use.
CONDITIONS TO AVOID
Avoid exposure to high temperatures or direct sunlight.
MATERIALS TO AVOID
No incompatible groups noted.
HAZARDOUS DECOMPOSITION PRODUCTS
None under normal conditions.

11 TOXICOLOGICAL INFORMATION
12 ECOLOGICAL INFORMATION
ECOTOXICITY
The product components are not classified as environmentally hazardous. However, this does not exclude the possibility that large or
frequent spills can have a harmful or damaging effect on the environment.
MOBILITY
No data available
BIOACCUMULATION
The product does not contain any substances expected to be bio-accumulating.
DEGRADABILITY
The degradability of the product has not been stated.

13 DISPOSAL CONSIDERATIONS
WASTE MANAGEMENT
Waste to be treated as controlled waste. Disposal to licensed waste disposal site in accordance with local Waste Disposal Authority.
DISPOSAL METHODS
Dispose of waste and residues in accordance with local authority requirements.

14 TRANSPORT INFORMATION
TRANSPORT NOTES

The product is not covered by international regulation on the transport of dangerous goods (IMDG,
IATA, DOT).
No transport warning sign required.

ENVIRONMENTALLY
HAZARDOUS
SUBSTANCE/MARINE
POLLUTANT

No.

15 REGULATORY INFORMATION

16 OTHER INFORMATION
GENERAL INFORMATION
Only trained personnel should use this material.
REVISION DATE
12/21/2012
VERSION No.

1
3/ 4

REVISION DATE 12/21/2012

TAMPUR 117 PART A
DATE

14/12/11

DISCLAIMER
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a guide. NORMET International Ltd
shall not be held liable for any damage resulting from contact with or handling of the above product.
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MATERIAL SAFETY DATA SHEET
TAMPUR 117 PART B
1 IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE
COMPANY/UNDERTAKING
PRODUCT NAME

TAMPUR 117 PART B

PRODUCT USE

Two component polyurethane system for concrete crack sealing

SUPPLIER

NORMET AMERICAS
19116 Spring Street
Union Grove
WI 53182
(262) 878-5760 (Office)
Chris Gause
chris.gause@normet.fi

MANUFACTURER

NORMET UK LTD
Unit 5 Wheler Road
Seven Stars Industrial Estate
Coventry CV3 4LJ
United Kingdom
+44 (0)333 2409966(not 24 hours)
+44 (0)3332407744
sales@tam.uk.com

2 HAZARDS IDENTIFICATION

POTENTIAL HEALTH EFFECTS
INHALATION
Not relevant at normal room temperatures. When heated, toxic vapors may be formed.
INGESTION
May cause discomfort if swallowed. Irritating. May cause nausea, stomach pain and vomiting.
SKIN CONTACT
May cause sensitization by skin contact.
EYE CONTACT
Irritation of eyes and mucous membranes.
ROUTE OF ENTRY
Inhalation. Ingestion. Skin and/or eye contact.

3 COMPOSITION/INFORMATION ON INGREDIENTS
Name

EC No.

CAS-No.

Weight

DIPHENYLMETHANE-2,4'-DI-ISOCYANATE

227-534-9

5873-54-1

5-10%

DIPHENYLMETHANE-4,4'-DI-ISOCYANATE

202-966-0

101-68-8

30-60%

9016-87-9

30-60%

DIPHENYLMETHANEDIISOCYANATE -Isomers &
homologues

4 FIRST-AID MEASURES
INHALATION
Move the exposed person to fresh air at once. Get medical attention if any discomfort continues.
INGESTION
DO NOT induce vomiting. Get medical attention immediately. Immediately rinse mouth and provide fresh air.
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TAMPUR 117 PART B
SKIN CONTACT
Wash skin thoroughly with soap and water. Promptly wash contaminated skin with water. Promptly remove clothing if soaked through
and wash the skin with water. Get medical attention if irritation persists after washing.
EYE CONTACT
Immediately flush with plenty of water for up to 15 minutes. Remove any contact lenses and open eyes wide apart. Get medical attention if
any discomfort continues.

5 FIRE-FIGHTING MEASURES
EXTINGUISHING MEDIA
Extinguish with alcohol-resistant foam, carbon dioxide or dry powder.
SPECIAL FIRE FIGHTING PROCEDURES
Avoid breathing fire vapors. NOTE! Use air-supplied respirators to protect against gases\fumes.
PROTECTIVE MEASURES IN FIRE
Wear full protective clothing.
FLASH POINT (°C)

>230 CC (Closed cup).

6 ACCIDENTAL RELEASE MEASURES
PERSONAL PRECAUTIONS
Wear protective clothing as described in Section 8 of this material safety data sheet.
ENVIRONMENTAL PRECAUTIONS
Spillages or uncontrolled discharges into watercourses must be IMMEDIATELY alerted to the Environmental Agency or other appropriate
regulatory body.
SPILL CLEAN UP METHODS
Absorb spillage with non-combustible, absorbent material. Collect with absorbent, non-combustible material into suitable containers. Use
sealed containers for reclamation or dispose of at a licenced hazardous waste collection point. Avoid contact with water.

7 HANDLING AND STORAGE
HANDLING
Read and follow manufacturer's recommendations.
STORAGE
Keep away from heat, sparks and open flame. Keep containers tightly closed. Store in tightly closed original container in a dry and cool
place.

8 EXPOSURE CONTROLS/PERSONAL PROTECTION
PROCESS CONDITIONS
Provide eyewash station.
PROTECTIVE EQUIPMENT

ENGINEERING MEASURES
Provide adequate ventilation, including appropriate local extraction, to ensure that the defined occupational exposure limit is not
exceeded.
RESPIRATORY EQUIPMENT
In case of inadequate ventilation or risk of inhalation of vapors, use suitable respiratory equipment with combination filter (type A2/P3).
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TAMPUR 117 PART B
HAND PROTECTION
Use protective gloves made of: Nitrile. Rubber (natural, latex). Rubber, neoprene or PVC.
EYE PROTECTION
Wear approved safety goggles.
HYGIENE MEASURES
Wash hands after contact.

9 PHYSICAL AND CHEMICAL PROPERTIES
APPEARANCE

Dark coloured liquid.

COLOR

Brown.

ODOR

Characteristic.

SOLUBILITY

Insoluble in water

RELATIVE DENSITY
VISCOSITY
FLASH POINT (°C)

1.18 - 1.25 25
150 - 400 mPas 25
>230 CC (Closed cup).

10 STABILITY AND REACTIVITY
STABILITY
Stable under normal temperature conditions and recommended use.
CONDITIONS TO AVOID
Avoid heat, flames and other sources of ignition. Water, moisture.
MATERIALS TO AVOID
Strong acids. Amines. Bases, alkalis (inorganic). Bases, alkalis (organic). Alkaline earth metal in powder form: lead, zinc, aluminium,
brass and tin. Acids, nitrile, ammonium compounds, cyanide, magnesium, organic nitro compounds, organic combusible substances,
phenols, oxidising agents
HAZARDOUS DECOMPOSITION PRODUCTS
When heated, toxic and corrosive vapors/gases may be formed. Hydrogen cyanide (HCN).

11 TOXICOLOGICAL INFORMATION
12 ECOLOGICAL INFORMATION
ECOTOXICITY
Dangerous for the environment if discharged into watercourses.
BIOACCUMULATION
No data available on bioaccumulation.

13 DISPOSAL CONSIDERATIONS
WASTE MANAGEMENT
Waste is classified as hazardous waste. Disposal to licensed waste disposal site in accordance with the local Waste Disposal Authority.
DISPOSAL METHODS
Dispose of waste and residues in accordance with local authority requirements.

14 TRANSPORT INFORMATION
TRANSPORT NOTES

The product is not covered by international regulation on the transport of dangerous goods (IMDG,
IATA, DOT).
3/ 4

REVISION DATE 12/21/2012

TAMPUR 117 PART B
No transport warning sign required.
ENVIRONMENTALLY
HAZARDOUS
SUBSTANCE/MARINE
POLLUTANT

No.

15 REGULATORY INFORMATION

16 OTHER INFORMATION
GENERAL INFORMATION
Only trained personnel should use this material.
REVISION DATE
12/21/2012
VERSION No.

1

DATE

08/12/11

DISCLAIMER
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a guide. NORMET International Ltd
shall not be held liable for any damage resulting from contact with or handling of the above product.
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APPENDIX B
COMPILATION OF POTENTIAL ENVIRONMENTAL
IMPACTS AND MITIGATIONS

Appendix B - Compilation of Potential Environmental Impacts and Mitigations
The mitigative measures required during implementation of: Plan for Field Testing of Paste Tailings Backfill Mixes and the Drift Barricade Construction are summarized in the table below for reference purposes.
Potential Impact

Cause of Impact

Land and Vegetation
disturbance

Project footprint requirements
Vegetation disturbance

Proposed Mitigations
 No new land disturbance is expected as all activities will occur within the South / Central Tailings Ponds.
 Existing roads will be used for construction access.


There is no vegetation in place on the South or Central Pond tailings and none of the vegetation adjacent to the pond will be disturbed.





In the event of hydrocarbon spills, impacts are expected to be temporary and localized because a number of mitigations are proposed as follows:
- Equipment refuelling will follow the conditions set out in Land Use Permit MV2012S0019
- Equipment fueling will be carried out away from the South Pond work area whenever possible.
- Use of drip pans during refuelling.
- Regular inspections of fuel tanks and light vehicle Tidy Tanks to ensure their proper functioning and to identify any spills that may have occurred.
- An Emergency and Spill Response Plan approved through the licensing process will be adhered to as required by the Water Licence. 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.
- Equipment will not be operated within water ways and staging areas for equipment must be located at least 10 m from any natural water body.
- Maintaining spill kits at each work site and fuelling location will ensure small spills can be cleaned up immediately and those impacts are localized and temporary.
Paste tailings will be mixed using tailings, treated mine water, and standard materials for making concrete (cement, fly-ash, blast furnace slag, cement kiln-dust) and all
produced material will be wholly contained within the South and Central Pond areas.
Vehicles and equipment will be washed prior to leaving the tailings source areas in the South and Central Ponds to minimize the possibility of tailings from being tracked
around the site.
All excess water for making paste and wash-down water will be contained within the South and Central Tailings basins and as such will not flow to surrounding lands



Use of geomembrane liners under local tailings stockpiles adjacent to underground targets will be used to capture any drainage from stockpiled tailings.

Hydrocarbon spills during refuelling or fuel tank
failures

Impacts to surface soil and
water quality


Spills of tailings during paste manufacturing and
delivery
Spills of operational water including water
generated by the decontamination of
equipment,dust control and stockpiling of tailings
Management of wet or frozen tailings

Impacts to groundwater
quality

Impacts to air quality

Migration of contaminants in groundwater

Fugitive dust generated by tailings handling and
road use









Frozen tailings will be avoided as the work will only be carried out in the top few meters of the tailings basin.
Once the average day time temperature is below -10C, mixing of paste will be monitored carefully and the practicality of continuing the operation evaluated each day.
Paste tailings will be mixed and tested within the South Tailings Pond only.
Paste tailings will be mixed and tested within the South Tailings Pond only.







Controlling vehicle and equipment speeds to 30 km/hour.
Restricting traffic to designated roads.
Curtailing of work in high wind conditions
Wetting the tailings source areas with either treated mine water or water ponded within the excavations.
Use of soils tackifiers on areas of the South Pond after the field testing work is complete.



Ambient dust monitoring will be carried out described in Appendix C. The monitoring program includes action levels and responses to exceedances of
action levels.
Use of dust covers (e.g., tarps) or a soil tackifier (Appendix A) when transporting tailings and on stockpiles.


Impacts to water quantity
in Baker Creek

Treated minewater is discharged to Baker Creek
via the Settling and Polishing Ponds, if discharge
criteria set out in former Water Licence N1L20043 are met. Additions or reductions in the



No differences outside of the normal range of discharge volumes to Baker Creek are expected as they will be within the range of values outlined in the Water License (see
Water License MV2012L8-0010, Part C, Item 3).

Potential Impact

Cause of Impact
volume of treated minewater within the
minewater management system may affect
discharge volumes to Baker Creek.

Proposed Mitigations

Air quality impacts

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

Noise emissions

Equipment use will result in increased noise in the
area.








Contractors working on site are responsible for using well-maintained equipment, which will help to minimize combustion engine emissions.
Idling vehicles longer than 10 minutes is prohibited and idling is to only occur at initial warm-up or during extreme cold weather.
Heavy machinery will be equipped with standard industrial noise suppression devices
Increases in noise levels will be short term.
Workers are prohibited from harassing or feeding wildlife.
Domestic refuse and other potential wildlife attractants will be disposed of in inaccessible locations (e.g., office building) to minimize potential human-wildlife interactions.





The identified cultural sites are not within the work areas required for underground stabilization work program.
The contractor will be informed that encountering cultural sites is possible and will be 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 underground stabilization.






Emergency and spill contingency plans have been developed and are approved by the MVLWB (Part F, Item 2 of Water Licence MV2012L8-0010).
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 stabilization work and they will implement traffic control or road closure measures as required.
Following realignment of Highway 4, which is expected to be completed in late 2013, traffic and other disturbances will no longer be an issue.

Wildlife disturbances

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

Disturbance to cultural and
heritage resources

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.

Highway 4 traffic
disturbances

There may be a need to implement traffic control
measures to allow heavy machinery crossings or
to address emergency events
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Statement of Qualifications and Limitations
The attached Report (the “Report”) has been prepared by AECOM Canada Ltd. (“Consultant”) for the benefit of the client (“Client”) in
accordance with the agreement between Consultant and Client, including the scope of work detailed therein (the “Agreement”).
The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”):









is subject to the scope, schedule, and other constraints and limitations in the Agreement and the qualifications
contained in the Report (the “Limitations”);
represents Consultant’s professional judgement in light of the Limitations and industry standards for the preparation
of similar reports;
may be based on information provided to Consultant which has not been independently verified;
has not been updated since the date of issuance of the Report and its accuracy is limited to the time period and
circumstances in which it was collected, processed, made or issued;
must be read as a whole and sections thereof should not be read out of such context;
was prepared for the specific purposes described in the Report and the Agreement; and
in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and on the
assumption that such conditions are uniform and not variable either geographically or over time.

Consultant shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has no
obligation to update such information. Consultant accepts no responsibility for any events or circumstances that may have
occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or geotechnical
conditions, is not responsible for any variability in such conditions, geographically or over time.
Consultant agrees that the Report represents its professional judgement as described above and that the Information has been
prepared for the specific purpose and use described in the Report and the Agreement, but Consultant makes no other
representations, or any guarantees or warranties whatsoever, whether express or implied, with respect to the Report, the
Information or any part thereof.
Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction costs or
construction schedule provided by Consultant represent Consultant’s professional judgement in light of its experience and the
knowledge and information available to it at the time of preparation. Since Consultant has no control over market or economic
conditions, prices for construction labour, equipment or materials or bidding procedures, Consultant, its directors, officers and
employees are not able to, nor do they, make any representations, warranties or guarantees whatsoever, whether express or
implied, with respect to such estimates or opinions, or their variance from actual construction costs or schedules, and accept no
responsibility for any loss or damage arising therefrom or in any way related thereto. Persons relying on such estimates or
opinions do so at their own risk.
Except (1) as agreed to in writing by Consultant and Client; (2) as required by-law; or (3) to the extent used by governmental
reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information may be used and relied
upon only by Client.
Consultant accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain access to
the Report or the Information for any injury, loss or damage suffered by such parties arising from their use of, reliance upon, or
decisions or actions based on the Report or any of the Information (“improper use of the Report”), except to the extent those
parties have obtained the prior written consent of Consultant to use and rely upon the Report and the Information. Any injury, loss
or damages arising from improper use of the Report shall be borne by the party making such use.
This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the Report is subject
to the terms hereof.
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Introduction

This Underground Stabilization Dust Management Plan (USDMP), 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 underground stabilization works in fall 2013 and winter/spring 2014.
The work perimeter air monitoring component of the USDMP is necessary for the remediation work to be carried out
in a manner that mitigates atmospheric emissions to a reasonable extent. The perimeter, for the underground
stabilization, is defined as the contractor boundary for the work. The primary objective of this air monitoring program
is to measure air quality, on a continuous basis, at the upwind and downwind perimeters. Real-time monitoring data
will be compared to approved short-term action levels. This will assist construction managers respond to and modify
site activities, as appropriate, to prevent exceedances of air criteria at the perimeter that may impact the surrounding
environment as a result of work activities.
The procedures outlined in this report align with the Giant Mine Remediation Project Air Quality Monitoring Plan
(AECOM, 2013).
This report discusses the monitoring and sampling program to continuously monitor and implement mitigation
measures, if they are warranted, to protect the local air quality.

2.

Responsibilities

The following identifies the responsibilities of the various types of project personnel involved in the underground
stabilization project, as they pertain to this Dust Management Plan (DMP).
Project Manager






Responsible for the overall performance, effectiveness and compliance of the DMP.
Provides primary point of contact for Public Works and Government Services Canada (PWGSC).
Maintains 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.

Site Personnel and Contractors




Following best management practices for dust control in the DMP.
Report if changes are required to the DMP.
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Departmental Representative
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PWGSC’s on-site representative and advisor.
Responsible for advising on whether or not the DMP is meeting the outlined standards.

Fugitive Emission Sources

Potential fugitive dust emissions are expected to be derived from four main sources during the underground
stabilization activities. These sources include:






excavation of south and central tailings
the creation of stock piles
surface drilling and backfilling of underground openings
transportation of material (from road dust and stray dust from the trucks)

Generally suspension of dust particles from surface activities may be caused by the movement of equipment,
disturbance of materials and wind erosion. With respect to drilling activity, there are no arsenic stopes within 100m of
the proposed drilling activity thereby reducing the risk of any arsenic-laden emissions. In the unlikely event of drilling
emissions, the Contractor will immediately undergo an emergency response as set out in the approved General
Contingency and Emergency Response Plan under Land Use Permit MV2012S0019 and Water Licence MV2012L80010 (the Licence).
Details of the site activities are described in the Underground Stabilization Work Plan.

4.

Monitoring Requirements

This section outlines requirements for sampling equipment, monitoring procedures and schedules.

4.1

Sampling Equipment

The continuous monitoring instruments must record at a minimum 15 minute average concentrations. The
selected instruments must be reviewed and accepted by PWGSC.
Particulate monitors will be used for the continuous monitoring at the perimeter monitoring locations. The monitors
will be portable with the ability to be setup at each site in a weather resistant environmental enclosure that sits on a
tripod for continuous monitoring. In addition, the environmental enclosures will be programmed with alarms to
immediately notify the contractor of exceedances of action levels via wireless radio transmission to a central
location. The perimeter setup will operate on battery power and will be portable thus allowing it be moved as
needed based on changing site activities and meteorological conditions.
For all monitoring a full set of spare units shall be maintained at the Giant Mine site. Should equipment fail, spares
shall be ready with little to no downtime.

4.2

Real Time Monitoring Procedure and Schedule

Wind speed and wind direction will be continuously monitored and logged in 15-minute increments. Precipitation
and humidity will be continuously monitored and logged on an hourly basis, as a minimum.
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Continuous real-time measurements for PM10 will be collected downwind and upwind of remedial activity at work
perimeters during periods of onsite remediation activities. Real time monitoring will occur while remediation activities
are occurring on the project site. General mitigation measures (outlined by the Contractor) will be implemented to
help prevent wind-blown dust when no remediation activities are taking place. As a result, real time monitoring is not
required during periods when there are no on-site remediation activities.
Real time monitors will be positioned on stable tripods along exposed downwind and upwind perimeters at the start
of each work day. Monitoring will measure and record 15-minute averages for PM10 concentrations on a continuous
basis throughout the work day.
The contractor will be responsible for maintaining an ongoing real-time log of concentrations for each 15-minute
averaging period. The concentrations will be continuously compared to the action levels defined in Section 5.
Prior to the commencement of work, inspections of work areas will be completed at the beginning of every day to
assess where dust generating activities are occurring. 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.
Due to the proximity to the roaster complex and other construction activities, appropriate siting of the monitors is
necessary to distinguish from other external sources. The monitors shall be appropriately positioned each day
ensuring that upwind and downwind sources are effectively captured. The two main work areas are the tailings
ponds (south and central) and the B1 pit area. These two separate work areas will each require at a minimum: two
(2) downwind monitors and one (1) upwind monitor. Figure 4-1 shows the general locations for the underground
stabilization activities and an example of potential monitor locations for the wind direction shown.

Figure 4-1 Monitoring Location Example
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Monitoring Criteria

Real-time monitoring data will be compared to short-term action levels. Exceedance of the action levels will trigger
an action required by the Contractor as defined in this section.
There are two conditions for the 15 minute time-averaged action level and one action level for physical sighting of
dust plumes. These action levels are based on the risk-based action levels developed in the Giant Mine
Remediation Project Air Quality Monitoring Plan (AECOM, 2013). The action levels are considered conservative
since they are based on those developed for the fenceline monitoring. The emission concentrations at the fenceline
would be less than those at the Project Work Area perimeter as they are further from the emission source. Using the
same action level at a location with potentially higher emission concentrations leads to a conservative approach.
Table 5-1 Summary of Action Levels for Real Time Dust Monitoring
Parameter

Action
Level

Monitoring
Location

Site
Condition

Action Required if Level Exceeded

Dust
Plumes at
Project
Work Area

Visible
dust
emissions

At Project
Work Area

Not Applicable

If visible dust emissions are observed at Project
Work Area, the Departmental Representative may
conduct fugitive dust monitoring. Results will be
communicated to the Contractor, with
implementation of mitigative measures as outlined
below if required. Mitigative measures may include
such actions as wetting down structures, changing
underground stabilization work methodology, and/or
whatever other measures the Contractor may
propose in the Underground Stabilization Work
Plan.

PM10

159 µg/m3
@ 15
minute
averaging
period

At
downwind
location of
Project
Work
Area

Condition 1:
The downwind
results in a
single action
level
exceedance
(measured) in
a single day.

Underground stabilization work continues.
Contractor to 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. Contractor to initiate
appropriate measures as required to correct
operations and protect air quality to have particulate
concentrations below the action levels.

PM10

159 µg/m
@ 15
minute
averaging
period

3

At
downwind
location of
Project
Work
Area

Condition 2:
The downwind
results in a
second action
level
exceedance
(measured) in
a single day.

All underground stabilization work stops. The
Contractor 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.
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Quality Assurance/Quality Control and Data Validation

Standard QA/QC procedures must be implemented in the application of this program. This will include at least
equipment logsheets for setups, zeros, flow checks and inspections, data validation reports, 10% duplicates,
10% field blanks, appropriate equipment siting, as well as any other actions deemed appropriate by PWGSC.
Daily system checks will be performed during the morning of each measurement day by a qualified air quality
technologist. Daily system checks shall be recorded and stored. The daily system checks are to include date, time,
ambient conditions and name of technician conducting the system check.
System items to review include the following:
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Verify that the timestamp is correct
Verify that the station is polling up to date data
Verify that the data is reasonable and reflective of site conditions
Check the power supply
Perform routine instrument zeros and flow checks
Exceedances of the established air monitoring criteria

Mitigation Strategies

This section describes the main tasks associated with the underground stabilization work and the mitigations that will
be used to mitigate any potential impacts from carrying out the work. A compilation of potential impacts and their
corresponding mitigations is provided in the Underground Stabilization Work Plan.
The general activities to be covered under the mitigation plan include:







Excavate tailings and create mini stockpiles near B1 pit.
Rehabilitate underground ground control system.
Install underground paste delivery piping system.
Construct underground fill barricades.
Produce paste and pump underground to backfill voids

Related activities include drilling under Land Use Permit MV2012S0019.
Mitigative measures that may be used by the contractor include, but are not limited to the following:







Wetting the tailings source areas with either treated minewater or water ponded within the excavations.
Use of geomembrane liners under local tailings stockpiles adjacent to underground targets.
Use of dust covers (e.g. tarps) or a soil tackifier when transporting tailings and on stockpiles.
Ambient dust monitoring will be carried out. The monitoring program includes action levels and responses to
exceedances of action levels.
To prevent the spread of tailings and other potentially contaminated materials around the Site and to off-site
locations, equipment will be washed prior to leaving work areas on the South and Central tailings ponds or
the site. Since washing will occur within the tailings basin, the waste water generated will be captured by
the existing surface drainage established to manage water in the South-Central-North Tailings Pond
Complex.
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Reporting

A reporting protocol will be undertaken by the contractor for which monitoring results and site activities will be
reported as per the water licence.

8.1

Weekly Reports

Weekly reports shall include at a minimum the following information:






8.2

Real-time monitoring data (daily maximum concentrations) and available laboratory results
Preliminary (draft) sample data in tabular format (detected target parameters only)
Figure showing sampling locations
Table indicating meteorological conditions and site activities
Results exceeding criteria shall be clearly highlighted and correlated to site activity as appropriate

Monthly and Semi-annual Reports

Monthly and semi-annual summary reports will be prepared as per the requirements of the SSP Communications
Plan (Part B, Item 7 in Licence) and semi-annual reporting requirements set out in Schedule 1, Item 1 attached to
the Licence.
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