From: Jim Millard

To: "Phyllis Beaulieu"; Sean Joseph

Cc: "David Hohnstein"; iporter@nunavutwaterboard.org

Subject: 2BB-MRY1114 Type "B" - Action Plan for Decommissioning of Milne Inlet Bulk Fuel Storage Facility and the
Construction of New Fuel Tank Storage

Date: Saturday, September 10, 2011 4:36:01 PM

Attachments: 4 - Mary River Project - 5 Million Litre Tank at Milne Inlet - Foundation Recommendations - Rev 0 (Stamped) -

1 Jul 2011 Small.pdf

1 - Cold Temperature Handling Guide.pdf
2 - Layfield Hazgard 535.pdf

3 - H337697-4020-10-035-0001.pdf

Hi Sean and Phyllis.

In your approval letter to Baffinland, dated August 12, 2011, there was a requirement for Baffinland to:

“Provide to the Board for review, within thirty (30) days of receipt of this letter, the
Manufacturer’s Specifications and installation requirements for the recommended
geotextile/liner (impermeable barrier as defined in the CCME 2003 code) that is referenced in
the HATCH document H337697-3110-50-126-0001, Rev.2 and associated drawings
(H337697-4020-10-035-0001, 0002 and 0003), confirming the suitability for petroleum product
storage and application in an arctic environment. Also, in order to have the most recent
information available for construction, the NWB requests that BIMC provide the results of the
geotechnical drilling as specified in sec. 2.1 of the Action Plan and also provide a revised
drawing no. H337697-4020-10-035-0001, which indicated that the final design of the tank pad
base was on hold pending completion of the geotechnical report.”

To satisfy the above requirement, | have attached four documents for your review:

Attached File 1 and 2 — The manufacturers specifications and installation requirements for the
geotextile used in the construction of lined containment area.

Attached File 3 — Revised Drawing H337697-4020-10-035-0001.

Attached File 4 - Geotechnical report for the foundation design that was used for the for
construction foundation design for the project.

| trust that these documents satisfy your aforementioned request.

Kind regards,

Jim Millard, M.Sc., P.Geo.
Senior Environmental Superintendent

Mary River Project

Baffinland Iron Mines Corporation
work site tel 403-450-8843

cell 902-403-1337


mailto:Jim.Millard@Baffinland.com
mailto:licensing@nunavutwaterboard.org
mailto:sjoseph@nunavutwaterboard.org
mailto:dts@nunavutwaterboard.org
mailto:iporter@nunavutwaterboard.org

THURBER ENGINEERING LTD.

GEOTECHNICAL » ENVIRONMENTAL » MATERIALS

TECHNICAL MEMORANDUM

To: Floyd Butts Date: July 1, 2011
Hatch Engineering Group Rev: 0

Cc: Ramli Halim, Shawn Tucker

From: Bruce Smith, Steve Sather File: 19-1605-126

MARY RIVER PROJECT
5 MILLION LITRE STORAGE TANK AT MILNE INLET
FOUNDATION RECOMMENDATIONS
ISSUED FOR DESIGN
1. PURPOSE

This memorandum presents foundation recommendations for a 5 million litre
diesel fuel tank to be constructed near Milne Inlet on Baffin Island. The storage
tank will support construction and operation of the Mary River Iron Mine, which is
being developed by Baffinland Iron Mines Corporation.

This Memorandum is subject to the Statement of General Conditions, which is
attached.

2. PROJECT DESCRIPTION

A tank storage compound will be constructed near existing facilities on the shores
of Milne Inlet, at a site located about 90 km northwest from the proposed Mary
River Iron Mine.

We understand that five diesel fuel storage tanks will eventually be constructed in
the fuel storage compound. The first tank to be constructed will be a 5 million litre
tank and then four additional tanks, each with a capacity of 10 million litres, will be
constructed. The 5 million litre tank will be constructed in the summer and fall of
2011 while the 4 larger tanks will be constructed in 2012.

The 5 million litre tank will be shipped to the site in July and erected in August and
September of 2011. The structural design of this storage tank has been completed
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To: Mr. Floyd Butts, P.Eng. Date: July 1, 2011

and the tank is currently being fabricated. This tank is a fixed roof structure with a
diameter of 25.6 metres and a height of about 9.8 meters.

The 5 million litre storage tank will be placed inside a lined earthworks secondary
containment structure that will be constructed by placing 1.7 metres of imported
compacted sand and gravel over the existing subgrade. The tank will be placed on
a compacted gravel pad that will raise the base of the tank to an elevation that is
about 0.5 meters above the inside surface of the secondary containment.
Therefore the total depth of compacted sand and gravel below the tank will be
about 2.2 metres.

It is understood that the base of the tank will be placed directly on the surface of
the compacted gravel foundation pad. A concrete ring footing will not be provided
below the walls of the tank.

Construction of the secondary containment for the 5 million litre tank will begin in
mid-August of 2011, and the steel tank will be erected on the prepared foundation
pad in September of 2011.

The tank will remain empty until May of 2012, at which time fuel from some
existing fuel bladders in the area will be transferred into the tank. The temperature
of the fuel from the bladders is expected to range from minus 10 to minus
15°C.The fuel stored in the tank will then be drawn down during the period from
May to September, 2012.

In September 2012 the 5 million litre fuel tank will be filled to capacity from a fuel
supply ship. The temperature of the diesel fuel when it is first placed in the tank
will be about plus 15°C. It is expected that, since the tank is neither insulated nor
heated, the temperature of the fuel in the tank will fall gradually to near ambient air
temperature after about 2 weeks. After that time, the temperature of the fuel in the
tank will track ambient air temperatures with a lag of 1 or 2 weeks.

3. GEOTECHNICAL INVESTIGATIONS
Fifteen boreholes were drilled on the site for the proposed fuel storage compound

during the period from June 12 to 16, 2011, using a sonic drill rig. Near continuous
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To: Mr. Floyd Butts, P.Eng. Date: July 1, 2011

core samples were recovered by the drill and selected samples were taken from
each core run for laboratory testing.

All of the test holes were drilled to a depth of about 10 metres except for one
borehole that was drilled to a depth of 40 metres. Single bead thermistors were
installed in two of the test holes, however temperature readings were not available
at the time this technical memorandum was prepared. In addition some laboratory
testing was being completed and the detailed borehole logs were being prepared
while this memorandum was being written.

4. SUBSURFACE CONDITIONS

The subsurface soils below the site consist of sand which contains some gravel
sized particles. At the time of drilling, the near surface sand was relatively dry,
free-flowing and possibly thawed to depths ranging from 1 to 2.5 metres below
ground surface. It is expected that the depth of thaw will increase as the thaw
season advances. Below the near surface thawed layer, the sand was frozen to
the bottom of all boreholes.

No visible ice was observed in any of the frozen core samples at the time of
drilling. The near surface sands were found to have water contents ranging from
5to 10 percent, indicating that the sands are generally unsaturated. A few
samples of the frozen sand were found to have very high water contents,
indicating that some excess ice is present at random locations within the sand
deposit. These layers or pockets of sand can be expected to settle significantly if
thawed.

A limited number of tests indicated that the sands in this deposit contain zones of
highly saline pore-water. Additional testing was in progress to establish the
distribution of the saline soils within the deposit at the time this memorandum was
prepared.

5. FOUNDATION RECOMMENDATIONS
The proposed site for the tank farm is considered suitable from a geotechnical

point of view and the design of the secondary containment structure and tank
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To: Mr. Floyd Butts, P.Eng. Date: July 1, 2011

foundation will be satisfactory provided the site is prepared consistent with the
recommendations presented in the following sections.

1.1  Site Preparation

It is recommended that all organic material be removed from the tank containment
area and the area proof-rolled by running a heavy wheeled vehicle over the site to
identify any loose or soft zones. Any soft areas that are identified during proof-
rolling should be sub-excavated if necessary and backfilled with compacted sand.
The subgrade should be compacted with a vibratory roller prior to placing imported
fill on the site.

It is recommended that free-draining sand and gravel be used to construct the
secondary containment structure and tank pads. Ideally, the imported fill should
contain no particles greater than 75mm in diameter and have less than 10 percent
of the material passing the Number 200 sieve (0.076 mm size).

Soils containing significant salt concentrations are known to be present in this
area. It is recommended that the imported sand and gravel be tested to ensure
that it is non-saline. It is especially important that saline material not be used in the
tank foundations or in areas where steel piping will come in contact with the soil,
since the high salinity will cause rapid corrosion of steel components.
Consideration should be given to placing a thin layer of sand mixed with bitumen
directly below the tanks, to further reduce the risk of corrosion.

The fill should be placed in lifts no greater than 150 mm in compacted thickness
and compacted to a uniform density of not less than 100 percent of Standard
Proctor Maximum density, to minimize post construction settlements. The sand
and gravel fill can be compacted most efficiently with a vibratory compactor. A
minimum 5 tonne vibratory drum compactor is recommended. Placement and
compaction of the fill material should only be carried out during the thaw season
as planned, when air temperatures remain above freezing.

Geothermal analyses indicate that there is a risk that thaw settlements could occur
if insulation is not placed below the tank, particularly in an unusually warm thaw
season. Therefore it is recommended that rigid, extruded polystyrene insulation
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To: Mr. Floyd Butts, P.Eng. Date: July 1, 2011

panels (Styrofoam HI-60 or equal) be placed below the entire area of the tank. The
insulation should extend at least 2 metres beyond the outside perimeter of the
storage tank. The insulation should be placed at a depth of at least 1.5 metres
below the base of the tank to maximize its thermal effectiveness.

The insulation should be placed in two layers and have a minimum thickness of
50mm. Two layers are recommended so that the panels placed for the top layer
can be laid so that they overlap the joints in the bottom layer. This arrangement
would require that each insulation panel be 25mm thick, which is relatively thin.
Such thin panels will be fragile and easily damaged during construction.
Consideration should therefore be given to using panels which are 38mm thick,
which would be less susceptible to damage during installation. The total thickness
of the insulation layer below the tank will therefore be 76mm, which exceeds the
minimum thickness required based on the thermal analyses.

A minimum of 100 mm of compacted sand, containing no particles greater than
5 mm in diameter, should be placed above and below the extruded polystyrene
panels to protect them from damage. Alternatively, a thick, non-woven geotextile
can be placed above and below the insulation to minimized damage from larger
pieces of gravel.

Extruded polystyrene will quickly degrade when exposed to diesel fuel. Therefore,
the board insulation should be placed below the impervious membrane liner used
for the secondary containment structure. In addition, consideration can be given to
covering the insulation panels with a separate hydrocarbon resistant liner, in the
event that the secondary liner were to leak.

Polystyrene panels can be crushed or broken from wheel or point loads imposed
by construction equipment, unless they are protected by a minimum thickness of
0.5 metres of sand or gravel to spread the point loads over a larger area. Suitable
low pressure equipment will therefore be required to place and compact the first
few lifts of material over the insulation.

Consideration should be given to installing several single bead thermistors below
and in the vicinity of the tank when the secondary containment structure is being
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To: Mr. Floyd Butts, P.Eng. Date: July 1, 2011

constructed. The data from these thermistors would provide valuable information
for the design of the foundations for the 4 larger tanks that will be constructed
later.

It is suggested that 1 thermistor bead be placed below the insulation, at location
that is at least 3 metres inside the perimeter of the storage tank. The bead should
be placed a few inches below the polystyrene insulation. A second bead should be
placed about 2 metres outside the insulated area at a depth of about 2 metres
below the membrane liner. The wire leads from the two thermistors should be
protected, brought to the surface and placed inside a short steel pipe installed
near the outside wall of the tank, so that the leads are protected from damage.
Ideally, two such pairs of single bead thermistors should be installed, since it is
possible that one or more of the wire leads will be accidentally broken either during
or shortly after construction.

6. CLOSURE

We trust that the foregoing recommendations meet your current requirements.
Please contact us at any time if you have questions or require additional
information.

Thurber Engineering Ltd.
Steven Sather, P.Eng.

Review Principal PERMIT TO PRACTICE
P THURBER ENGINEERING LTD.

Signature /Z v mlw

Date _ “1 'Msif?‘ 20¢/
PERMIT NUMBER: P0176

The Association of Professional Engineers,
Geologists and Geophysicists of the NWT / NU

Bruce Smith, P.Eng.
Project Engineer

Attachments:
1) Statement of General Conditions
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.-l THURBER ENGINEERING LTD.
STATEMENT OF GENERAL CONDITIONS

1. STANDARD OF CARE

This study and Report have been prepared in accordance with generally accepted engineering or environmental consulting
practices in this area. No other warranty, expressed or implied, is made.

2. COMPLETE REPORT

All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment are a part of the
Report which is of a summary nature and is not intended to stand alone without reference to the instructions given to us by the
Client, communications between us and the Client, and to any other reports, writings, proposals or documents prepared by us
for the Client relative to the specific site described herein, all of which constitute the Report.

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS EXPRESSED
HEREIN, REFERENCE MUST BE MADE TO THE WHOLE OF THE REPORT. WE CANNOT BE RESPONSIBLE FOR USE
BY ANY PARTY OF PORTIONS OF THE REPORT WITHOUT REFERENCE TO THE WHOLE REPORT.

3. BASIS OF REPORT

The Report has been prepared for the specific site, development, design objectives and purposes that were described to us by
the Client. The applicability and reliability of any of the findings, recommendations, suggestions, or opinions expressed in the
document, subject to the limitations provided herein, are only valid to the extent that this Report expressly addresses
proposed development, design objectives and purposes, and then only to the extent there has been no material alteration to or
variation from any of the said descriptions provided to us unless we are specifically requested by the Client to review and
revise the Report in light of such alteration or variation or to consider such representations, information and instructions.

4. USE OF THE REPORT

The information and opinions expressed in the Report, or any document forming part of the Report, are for the sole benefit of
the Client. NO OTHER PARTY MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT OUR
WRITTEN CONSENT AND SUCH USE SHALL BE ON SUCH TERMS AND CONDITIONS AS WE MAY EXPRESSLY
APPROVE. The contents of the Report remain our copyright property. The Client may not give, lend or, sell the Report, or
otherwise make the Report, or any portion thereof, available to any person without our prior written permission. Any use which
a third party makes of the Report, are the sole responsibility of such third parties. Unless expressly permitted by us, no person
other than the Client is entitled to rely on this Report. We accept no responsibility whatsoever for damages suffered by any
third party resulting from use of the Report without our express written permission.

5. INTERPRETATION OF THE REPORT

a) Nature and Exactness of Soil and Contaminant Description: Classification and identification of soils, rocks, geological
units, contaminant materials and quantities have been based on investigations performed in accordance with the
standards set out in Paragraph 1. Classification and identification of these factors are judgmental in nature.
Comprehensive sampling and testing programs implemented with the appropriate equipment by experienced personnel,
may fail to locate some conditions. All investigations utilizing the standards of Paragraph 1 will involve an inherent risk
that some conditions will not be detected and all documents or records summarizing such investigations will be based on
assumptions of what exists between the actual points sampled. Actual conditions may vary significantly between the
points investigated and the Client and all other persons making use of such documents or records with our express written
consent should be aware of this risk and this report is delivered on the express condition that such risk is accepted by the
Client and such other persons. Some conditions are subject to change over time and those making use of the Report
should be aware of this possibility and understand that the Report only presents the conditions at the sampled points at
the time of sampling. Where special concerns exist, or the Client has special considerations or requirements, the Client
should disclose them so that additional or special investigations may be undertaken which would not otherwise be within
the scope of investigations made for the purposes of the Report.

b) Reliance on Provided Information: The evaluation and conclusions contained in the Report have been prepared on the
basis of conditions in evidence at the time of site inspections and on the basis of information provided to us. We have
relied in good faith upon representations, information and instructions provided by the Client and others concerning the
site. Accordingly, we cannot accept responsibility for any deficiency, misstatement or inaccuracy contained in the Report
as a result of misstatements, omissions, misrepresentations, or fraudulent acts of the Client or other persons providing
information relied on by us. We are entitled to rely on such representations, information and instructions and are not
required to carry out investigations to determine the truth or accuracy of such representations, information and
instructions.

(seeover....)





.-l THURBER ENGINEERING LTD.
INTERPRETATION OF THE REPORT (continued . . . .)

c) Design Services: The Report may form part of the design and construction documents for information purposes even though it
may have been issued prior to the final design being completed. We should be retained to review the final design, project
plans and documents prior to construction to confirm that they are consistent with the intent of the Report. Any differences that
may exist between the report recommendations and the final design detailed in the contract documents should be reported to
us immediately so that we can address potential conflicts.

d) Construction Services: During construction we must be retained to provide field reviews. Field reviews consist of performing
sufficient and timely observations of encountered conditions to confirm and document that the site conditions do not materially
differ from those interpreted conditions considered in the preparation of the report. Adequate field reviews are necessary for
Thurber to provide letters of assurance, in accordance with the requirements of many regulatory authorities.

6. RISK LIMITATION

Geotechnical engineering and environmental consulting projects often have the potential to encounter pollutants or hazardous
substances and the potential to cause an accidental release of those substances. In consideration of the provision of the services
by us, which are for the Client's benefit, the Client agrees to hold harmless and to indemnify and defend us and our directors,
officers, servants, agents, employees, workmen and contractors (hereinafter referred to as the "Company") from and against any
and all claims, losses, damages, demands, disputes, liability and legal investigative costs of defence, whether for personal injury
including death, or any other loss whatsoever, regardless of any action or omission on the part of the Company, that result from an
accidental release of pollutants or hazardous substances occurring as a result of carrying out this Project. This indemnification
shall extend to all Claims brought or threatened against the Company under any federal or provincial statute as a result of
conducting work on this Project. In addition to the above indemnification, the Client further agrees not to bring any claims against
the Company in connection with any of the aforementioned causes.

7. SERVICES OF SUBCONSULTANTS AND CONTRACTORS

The conduct of engineering and environmental studies frequently requires hiring the services of individuals and companies with
special expertise and/or services which we do not provide. We may arrange the hiring of these services as a convenience to our
Clients. Asthese services are for the Client’s benefit, the Client agrees to hold the Company harmless and to indemnify and defend
us from and against all claims arising through such hirings to the extent that the Client would incur had he hired those services
directly. Thisincludes responsibility for payment for services rendered and pursuit of damages for errors, omissions or negligence
by those parties in carrying out their work. In particular, these conditions apply to the use of drilling, excavation and laboratory
testing services.

8. CONTROL OF WORK AND JOBSITE SAFETY

We are responsible only for the activities of our employees on the jobsite. The presence of our personnel on the site shall not be
construed in any way to relieve the Client or any contractors on site from their responsibilities for site safety. The Client
acknowledges that he, his representatives, contractors or others retain control of the site and that we never occupy a position of
control of the site. The Client undertakes to inform us of all hazardous conditions, or other relevant conditions of which the Client is
aware. The Client also recognizes that our activities may uncover previously unknown hazardous conditions or materials and that
such a discovery may result in the necessity to undertake emergency procedures to protect our employees as well as the public at
large and the environment in general. These procedures may well involve additional costs outside of any budgets previously
agreed to. The Client agrees to pay us for any expenses incurred as the result of such discoveries and to compensate us through
payment of additional fees and expenses for time spent by us to deal with the consequences of such discoveries. The Client also
acknowledges thatin some cases the discovery of hazardous conditions and materials will require that certain regulatory bodies be
informed and the Client agrees that notification to such bodies by us will not be a cause of action or dispute.

9. INDEPENDENT JUDGEMENTS OF CLIENT

The information, interpretations and conclusions in the Report are based on our interpretation of conditions revealed through
limited investigation conducted within a defined scope of services. We cannot accept responsibility for independent conclusions,
interpretations, interpolations and/or decisions of the Client, or others who may come into possession of the Report, or any part
thereof, which may be based on information contained in the Report. This restriction of liability includes but is not limited to
decisions made to develop, purchase or sell land.
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Cold Temp Handling Guide

Cold Temp Handling Guide

Although it is preferable to avoid installing lining materials in cold temperatures, occasionally it
can not be avoided. Cold weather usually requires a modification of installation techniques, or may
involve substitution of materials to ones which have superior cold weather handling capabilities.

Plastic lining materials are designed for installation in
moderate temperatures. Most lining materials
become rigid and brittle in the cold climates and
seaming, handling, and testing require additional
care. In most cases it is better to wait for a break in
the weather rather than to attempt an installation in
cold/poor weather. If site conditions or construction
schedules require installation in cold temperatures
please take into account the information in this Tech
Note, and call Layfield prior to proceeding.

There are a number of complications that may result
from installing geomembrane in cold weather. First of
all, most lining materials become progressively stiffer
and become much more difficult to handle. It
becomes more difficult to place the liners over complex subgrades and attaching stiff liners to pipes and
appurtenances can be very difficult if not impossible.

Lining materials that are designed to be backfilled often have low temperature handling restrictions. A
regular flexible PVC lining material may crack if folded and impacted at less than -10°C (0°F). This PVC
lining material was designed to be backfilled, and relies on the backfill to prevent movement at very low
temperatures. Once backfilled, the lining is prevented from flexing and much lower temperatures can be
handled. HDPE is a very difficult to handle in cold weather and normally has a has a practical welding
restriction of -25°C (-13°F). Other materials with a low temperature handling restriction are Polyurethane
(ester based types) and the unsupported grade of Arctic Liner (U). A practical guide to the handling of lining
materials is contained in Table 1.

Tablel. Cold Temperature Handling Guide
Material Tested Value Practical Low Temp.
(ASTM Method) Handling Limit
- o - o
Regular PVC 20 mil Z?D%gg F -59C, +23°F
- [e] - o
Regular PVC 30 mil and up 3(()D§’79%)§ F -5°C, +23°F
- o - o
HAZGARD 100 30mil (U) 3((3D$'79%§ F -10°C, +14°F
- [e] - o
HAZGARD 250 38mil (S) 4(()Dg’13‘£ F -15°C, +5°F
- o - o
HAZGARD 1000 (S) 4?D§'13‘£ F -20°C, -4°F
-30°C, -22°F o R
HAZGARD 5000 HT (S) (D2136)) 10°C, +14°F
. -70°C, -94°F -25°C, -13°F
HDPE 60mil (D746) (Welding Limited)
i -45°C, -49°F +5°C, +41°F
EPDM 45mil (D746) (Issues with sealant tape)

Some lining materials may have been designed to be left exposed but may not be appropriate to your
location. Exposed linings employing some materials may not be practical in northern Canada, Alaska, the
Prairies, the Canadian Shield, and many parts of the northern Midwest States. As a general rule of
thumb, a liner should not be left exposed where the temperature can be expected to go below its
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practical handling temperature.

All lining materials are tested for cold temperature performance. The tests used vary by material, each type
of material may have a different test. Only when we gain experience by handling lining materials in the field
can we gauge how the test values relate to field results. There are many problems associated with field
installations that will affect the comparison between the tested value and field performance. One of the most
dramatic changes is caused by solar heating. Even on a -30°C (-20°F) day dark lining materials can reach a
surface temperature of over +30°C (+80°F) through solar heating. By waiting until later in the day, a liner
can often be placed in otherwise prohibitive temperatures. Cloud cover, wind, snow, and ice can all reduce
the ability to handle the liner in cold temperatures.

Seaming of lining materials in adverse weather conditions can be a real challenge. Solvent bonding
techniques used for PVC and Arctic Liner welding cease to work at temperatures below +10°C (+45°F). At
temperatures below this the solvent does not evaporate fast enough to create a good bond. Application of
heat to a solvent bonded seam until the liner is warm to the touch will normally create a good seam
(Caution; Solvents are inflammable and extreme care should be taken whenever heat is applied in the
vicinity of solvents). Glues and tapes used for repairs are also subject to cold temperature limitations and
may not work at less than +10°C (45°F).

Heat welded seaming of lining materials can take place at much lower temperatures. In cold weather
installations the presence of moisture in the form of snow, frost, or ice is a bigger problem than actual
ambient temperature. Most heat welding techniques do not make good welds when moisture in present. The
material most sensitive to this is HDPE which must be completely dry before welding begins. In practical
application this usually means waiting until the sun has driven the frost off the liner later in the day before
welding. Extreme cold weather can also lead to problems with HDPE in that the seams can be cooled too
quickly which can lead to internal stresses in the seams. HDPE installations are typically limited to
temperatures above -25°C (-13°F) and can usually only proceed on sunny days at these temperatures.

Heat welding of Polyurethane, Arctic Liner (U) and (S), XR-5, Hypalon, and and Polypropylenes can take
place at lower temperatures than gluing or solvent bonding. Usually a hand-held hot air welder is used, and
frost and moisture are driven off with the hot air as the weld is made. Cold temperature welding is normally
limited to repairs and short joints because it is a slow and labor intensive process.

Probably the most important practical limit to cold temperature installations is the requirement that backfill
be finely divided and free flowing. Use of backfill that is frozen, or that contains lumps of frozen fill or ice is
not recommended as it can cause damage to the liner. Often it is the freezing of the backfill which brings
the winter lining project to a halt. The use of tarpaulins and heaters to keep backfill dry and unfrozen may
help extend the temperature range of the project.

In placing backfill it is important to remember that the lining material becomes more sensitive as the
temperature drops. Extreme care needs to be taken in placing backfill at low temperatures so that the fill is
not dropped, or otherwise permitted to “shock” the liner. Dumping the backfill on an area off the liner and
then rolling into place is the preferred method. Please see the Layfield's Tech Note on Backfill for further
details.

If installation must go ahead in extreme cold then there are a number of techniques that may help. First of
all, keep the liner panel warm until the moment before installation. Keep the panel in a heated building or
under a tarpaulin with a heater. Use a heater directed at the panel to keep the liner material a few degrees
above the air temp. Do not attempt to place the liner on an overcast day or on a day with extremely high
wind chills. Heat your backfill so that it is warm and free flowing. The final technique to install liners in
extreme cold weather is to use a low temp material. Table 2 contains a list of materials that are suitable for
extended cold temp installation.

Table 2. Low Temperature Materials
Material Tested Value Practical Low Temp.
(ASTM Method) Handling Limit
S . -50°C, -58°F _apor~ 950
Arctic LinerNT® 30mil (U) (D1790) 30°C, -22°F
. -55°C, -67°F Mo Ao
Reinforced Polyethylene (RPE) (D2136) 40°C, -40°F
. . . -40°C, -40°F _apo~ _~(o
Enviro Liner 20, 30mil (U) (D746) 30°C, -20°F
-40°C, -40°F apor 990
GeoFlex (U) (D1790) 30°C, -22°F
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-40°C, -40°F

- o - o
HAZGARD 535 (D746) 30°C, -22°F
Layfield ' _ www._layfieldgeosynthetics.com Tel (US): 1-800-277-8298
Construction Materials edmonton@ayfieldgroup.com Tel(Canada)-1-877-511-3078
e

Geomembranes | Erosion & Sediment Control | Soil Reinforcement | Industrial Fabrics & Enclosures | Construction Films | LEED Products
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Product Cut Sheet

1. Product Description

Layfield's HAZGARD® 535 and HAZGARD®

1000 have been tested in Canada to meet the
requirements of of Part 4 of the National and
Provincial Fire Codes for the secondary containment
of gasoline, diesel, and other fuels. HAZGARD®
535 is rated for aboveground and HAZGARD® 1000
is rated for both above or belowground
applications. HAZGARD® 535 is fire retardant and
can be used for exposed applications while
HAZGARD® 1000 must be backfilled. Both
materials are rated for the containment of
flammable and combustible liquids including
oxgenated fuels that contain alcohol. In section
4.3.7.2 2) of the 2005 National Fire Code the
requirement is that "Where a membrane provides
the level of impermeability required ... it shall
conform to ULC/ORD C58.9, Secondary
Containment Liners for Underground and
Aboveground Flammable and Combustible Liquid
Storage Tanks." HAZGARD® 535 and HAZGARD®
1000 were independently evaluated and found to
comply fully with the required test methods.

2. Technical Data
Materials information is on page 2.

3. Installation

Layfield's HAZGARD® materials are flexible enough
to be prefabricated at our facility into large panels.
The prefabricated panel is accordian folded, rolled
onto a core, and then delivered to the job site
secured to a pallet. Prefabricated panels can often
cover a small project with a single panel. Often
local labor forces can be used to unroll and unfold
the panel, while on larger projects Layfield
installation forces can be used to join panels. If
field welds are required HAZGARD® materials are
welded with wedge welders for production seaming
or hand hot air welders for repair. Each liner panel
will have a label that will indicate the unrolling and
the unfolding direction. Placement of the panel in
the correct location prior to unrolling will greatly
ease installation. For more information on Fire Code
compliant liners, for installation tech support, or for
repair support, call the Layfield office in your area.

http://www.layfieldgeosynthetics.com/pages/EGIl/cutsheets.aspx?1d=5451
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Fire Code Compliant
Geomembranes

4. Availability and Cost

Available from Layfield or distributors. Call
425-254-1075 Pacific time

780-453-6731 Mountain time, or
905-761-9123 Eastern time

5. Manufactured By
Layfield Environmental Systems Corp.
Layfield Geosynthetics & Ind. Fabrics Ltd.

6. Warranty

Products sold will meet Layfield's published
specifications. Any extended warranty required
by the buyer must be negotiated at the time of
order. Extended warranties may be available on
this product and may be at extra cost. Full
warranty details are available from Layfield.

7. Maintenance

Geomembranes should be inspected at least
once per year for damage, stress, or any other
detrimental condition. The entire containment
area should be visually inspected annually.
Layfield provides geomembrane maintenance
services on request.

8. Filing Systems

www.LayfieldGroup.com
www.geomembranes.com
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9. Material Properties
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1 Dec 2010

HAZGARD® Minimum Material Properties

Style

Test Method

HAZGARD® 535

HAZGARD® 1000

Fire Code Compliant

Yes; Class 1A
Aboveground

Yes; Class 1B
Below/Aboveground

28d Permeance
to Test Fluids*

<10 g/m2/hr

<5 g/m2/hr

30d Compatibility
to Test Fluids*

<10% Wt Change

<10% Wt Change

30d Soil Burial

Pass

Pass

Tear Strength
after 30d in Gasoline

>90% retained

>90% retained

Flammability Ozatsisn; :Ig?:c not for exposed use
Thickness ASTM D5199 O.‘Zg ”r;'r'n 0 .2665”%"m
Tensile Strength ASTM D751 ?ggolbli f70800XX315506:)bf\|
Elongation ASTM D751 1000% 25 %

Low Temperature ASTM D1790/D2136 ::*8:2 jgzg

*Test Fluids include 16 different flammable, combustible, and oxygenated liquids as defined by the ULC/ORD C58.9.

10. Shop Seam Strengths

28 Oct 2009 HAZGARD® Minimum Shop Seam Strengths
Style ASTM (U) HAZGARD® 535(U) HAZGARD® 1000(S)
D6392 (U) 55 Ibs 200 Ibs
Heat Bonded Seam Strength D751 (S) 9.6 N/mm 890 N
Heat Bonded Peel Adhesion 2?2392 45 Ibs 19 ppi
4 mm
Strength (1") Strip 7.9 N/mm 3.3 N/mm

11. Field Seam Strengths

28 Oct 2009 HAZGARD® Minimum Field Seam Strengths
Style ASTM (U) HAZGARD® 535(U) HAZGARD® 1000(S)

D6392 (U) 55 Ibs 200 Ibs
Heat Bonded Seam Strength D751 (S) 9.6 N/mm 890 N
Heat Bonded Peel Adhesion D6392 45 |bs 19 ppi

Strength 25.4 mm 7.9 N/mm 3.3 N/mm
9 (1") Strip ' '

Layfield www.layfieldgeosynthetics.com Tel (US): 1-800-277-8298

Construction Materials

edmonton@layfieldgroup.com

Tel(Canada)=1-877-511-3078

Geomembranes | Erosion & Sediment Control | Soil Reinforcement | Industrial Fabrics & Enclosures | Construction Films | LEED Products

http://www.layfieldgeosynthetics.com/pages/EGIl/cutsheets.aspx?1d=5451
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