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MOUNT POLLEY MINING CORPORATION MOUNT POLLEY MINE

PART 1 - TECHNICAL SPECIFICATIONS

1.1 MOBILIZATION AND DEMOBILIZATION

1.1.1 Scope Of Work

The Work in this section comprises the establishment on the Site of all the temporary
accommodation, Plant and equipment necessary for the successful performance and completion
of the Work and shall include, but not necessarily be limited to:

a. Assemble all necessary Plant and equipment and transport it to the Site.

b. Establish all the Contractor's maintenance facilities, construction roads, temporary
workshops, office accommodation and sanitation facilities on the Site.

c. Provide adequate sediment control measures during the Work.

d. Maintain all Plant and services for the duration of the Work.
On completion of the Work, remove all Plant, temporary facilities from the Site and clean
up and leave the Site in a clean and tidy condition to the satisfaction of the Owner.

1.1.2 Mobilization

In accordance with the Construction Schedule, or as otherwise agreed in writing with the Owner,
following award of the Contract, the Contractor shall mobilize on the Site, sufficient labour,
materials, Plant and equipment to enable the Work to commence, and shall bring on to the Site
as and when necessary, any additional labour, materials, Plant and equipment which may be
required from time to time to complete the Work in accordance with the construction schedule.

1.1.3 Contractor’s Laydown Area

The Contractor shall erect, in the area designated by the Owner, adequate workshops, offices,
laydown areas and other buildings and structures for the completion of the Work. Such
workshops and offices, etc., shall be maintained in a neat and tidy condition throughout the
duration of the Work to the satisfaction of the Engineer and Owner.

1.1.4 Sanitation

The Contractor shall provide and maintain adequate sanitary facilities for his personnel at the Site
in compliance with local health regulations and to the satisfaction of the Owner.

1.1.5 Construction Roads

All temporary construction roads that the Contractor may require to complete the Work shall be
constructed at the Contractor's expense. The location of any temporary roads, or portions
thereof, on the Site shall be subject to the Owner’s and Engineer’s approval.
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1.1.6 Sediment Control

The Contractor shall be responsible for erosion protection and prevention of water pollution
during the Work.

1.1.7 Demobilization

On completion of the Work the Contractor shall remove all Plant, temporary facilities and
equipment from the Site and leave it in a clean and tidy state to the satisfaction of the Owner.
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PART 2 - EARTHWORKS

2.1.1 Scope of Work

The portion of Work specified in this Section shall consist of supplying all labour, supervision
equipment and materials necessary to construct and protect the earthworks as shown on the
Drawings or as required by the Engineer including:

a. Clear, grub and remove topsoil and unsuitable material from the Stage 3C work area as
defined on the Drawings.
Prepare the foundation areas for construction of the Stage 3C embankments.
Construct the raise to the Main, Perimeter and South Embankments using the materials
generated from borrow areas and stockpiles, as shown on the Drawings.

2.1.2 Clearing, Grubbing and Removal of Topsoil and/or Unsuitable Material

The Contractor shall clear, grub and remove topsoil and/or unsuitable material from all ground
surfaces prior to excavation in any area, in areas which are not excavated but in which fill is to be
placed, to the limits as shown on the Drawings.

In order to reduce erosion and contamination of the surface runoff to a minimum at all times,
clearing, grubbing and topsoil removal shall be scheduled to be performed only as and when
required to enable each portion of the Work to be carried out.

a. Clearing and Grubbing

The Work area will have been logged of merchantable timber prior to the Contractor arriving
on site. Clearing the areas of the Site so designated on the Drawings or in the Technical
Specifications shall consist of the felling of all non-merchantable trees, shrubs and vegetation to
within 0.6 m of the ground surface.

All non-merchantable timber and vegetation shall be disposed of by burning to reduce it to
ashes or as otherwise approved by the Owner. Care shall be taken in burning debris to
prevent the fire from spreading. Prior to starting any fires the Contractor shall notify the
Owner and the governmental authority having jurisdiction with regard to fires and shall obtain
their permission to proceed.

At all times during which burning takes place, the Contractor shall have available in working
order to control the fire sufficient fire fighting equipment and personnel to operate such
equipment.

Any clearing which the Contractor elects to perform for his own purposes, and for which he
will not be paid, shall be subject to the approval of the Owner and shall be performed in
accordance with the requirements of this Clause. Prior to the clearing of any area, which is
not required for the Work, the Contractor shall submit to the Owner for approval, full details of
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the clearing it proposes to perform. Clearing in any such area shall not be commenced prior
to receipt of written approval by the Owner.

Grubbing of the selected areas of the Site shown on the Drawings shall consist of the
complete removal of all vegetation and organic matter and grubbing to remove all roots and
stumps. All roots over 50 mm in diameter, protruding from the ground surface, shall be
grubbed to a depth of 300 mm below the ground surface. Pieces of wood less than 75 mm in
diameter, 1000 mm in length may be scattered within the clearing limits and will be
incorporated with the topsoil during topsoil stripping operations by the Contractor.

All vegetable matter, roots and stumps so produced shall be disposed of in the same manner
as that specified for non-merchantable debris in (a) above. Muskeg or peats which cannot be
burned shall be temporarily stockpiled or windowed within the work area and shall ultimately
be disposed of by placing in designated stockpiles or exhausted borrow areas and covering
with fill material.

b. Removal of Topsoil and/or Unsuitable Material

After an area has been cleared and grubbed, and the debris removed, the Contractor shall
remove the topsoil and/or unsuitable materials and stockpile this material in the designated
areas as shown on the Drawings.

Unsuitable material shall be identified by the Engineer and will generally comprise saturated
soils, ash, or fill materials which when compacted do not achieve the designated density.

The material is to be stockpiled in a neat workmanlike manner approved by the Engineer
such that it shall be stable and protected from erosion. Soil covers shall be required on
stockpiles as directed by the Engineer.

After removal of surface soil and/or unsuitable material in an area and before any additional
work is undertaken:

() the Engineer shall inspect the area to determine whether removal of material has
been completed satisfactorily,

(i) the Engineer shall determine the type of surface treatment to follow, for the
particular area, and

(i) a survey will be taken of the area in order to determine quantities and/or verify
lift/layer thickness.

c. Removal of Unsuitable Material from Embankment Slopes
The Contractor shall remove unsuitable materials from the existing embankment slopes and

stockpile this material in the designated areas as shown on the Drawings or as otherwise
directed by the Owner.

TEST HEAP LEACH PAD VA101-01/15-1
TECHNICAL SPECIFICATIONS Revision 0
Page 4 of 37 September 15, 2006



MOUNT POLLEY MINING CORPORATION MOUNT POLLEY MINE

Unsuitable material shall be identified by the Engineer and will generally comprise saturated
fill materials, which when compacted do not achieve the designated density.

The material is to be stockpiled in a neat workmanlike manner approved by the Engineer
such that it shall be stable and protected from erosion. Soil covers shall be required on
stockpiles as directed by the Engineer.

After removal of unsuitable material in an area and before any additional work is undertaken:
(i) the Engineer shall inspect the area to determine whether removal of material has
been completed satisfactorily,
(i) a survey will be taken of the area to determine quantities and/or verify lift/layer

thickness.

The fill shall be keyed into the existing embankment slopes by cutting vertical steps into the
slope equal in height to the lift thickness of the fill being placed.

2.1.3 Removal of Temporary Cover

The Contractor shall remove any temporary soil cover spread during the previous stage
of construction for protection purposes.

Temporary protected areas are those where previous soil cover shall be removed to the
required depth for proper connection between the “As Constructed” and “Designed”
section according to latest revised drawings or upon the discretion of the Engineer during
construction.

2.1.4 Open Excavation

a. General

The Contractor shall develop its excavation methods, techniques and procedures with due
consideration of the nature of the materials to be excavated and shall take such precautions
as are necessary to preserve in an undisturbed condition all materials outside the lines and
grades shown on the Drawings. The Contractor shall be permitted to carry out excavation,
shaping, etc. by whatever method it considers most suitable, providing it is consistent with
producing an acceptable end result as determined by the Owner or Engineer. The Contractor
shall be solely responsible for the safety and adequacy of the methods employed.

The Contractor shall notify the Engineer after clearing, grubbing, and removing topsoil and
unsuitable material from an area, and shall obtain the Engineer’s approval of the adequacy of
the exposed surface prior to the Contractor excavating below or placing material on the

surface.
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After the completion of clearing, grubbing and removal of topsoil and unsuitable material from
an area, and after excavation of all material, prior to further excavation of any material for
which the Contractor expects payment on a unit price basis, the existing ground surfaces
shall be established on the basis of surveys to be made by the Contractor for purposes of
measurement for payment. Prior to commencement of such surveys of any particular area
the Contractor shall notify the Owner, so as to give the Owner the opportunity of participating
in, or directing, the carrying out of such surveys. In any event, the Contractor shall not
proceed to excavate any material prior to receipt, in writing from the Owner or Engineer of his
agreement with the location of the existing ground surface in that area. Failure by the
Contractor to comply with the above requirements with respect to excavation in any area
shall mean that the location of the existing surface in such an area, for the purpose of
measurement, shall be decided solely by the Owner.

The Contractor, in its scheduling of the Work, shall allow sufficient time in its construction
schedule for the carrying out of the surveys defined above and for the Owner’s or Engineer’s
proper consideration thereof prior to his authorization to proceed with excavation in any area.

The Contractor shall not excavate beyond the lines and grades shown on the Drawings
without the prior written approval of the Engineer. Any additional excavation which is
performed by the Contractor for any purpose or reason whatsoever, other than in compliance
with a specific request from the Owner or Engineer, shall be carried out at the expense of the
Contractor. If such additional excavation, as defined herein, should in the opinion of the
Engineer require backfilling in order to satisfactorily complete the Work, such backfilling shall
be done by and at the expense of the Contractor, including the supply of fill material, and
shall be completed to the satisfaction of the Engineer.

Where pipe, drain or culvert trenches are to be excavated in fill, excavation shall not
commence until the elevation of the compacted fill exceeds the nominal crown elevation of
the conduit by at least 300 mm.

The Contractor shall provide, maintain and operate any temporary drainage and/or pumping
facilities required to control ground and surface water in order to keep the excavations dry
and in a stable condition. The Contractor’'s dewatering operations shall be accomplished in a
manner that shall not adversely affect the stability of the excavated slopes and shall not
cause erosion and softening of adjacent materials.

The discharge from any dewatering system shall be directed to appropriate sediment control
facilities.

When a section of excavation has been completed to the required lines and grades, the
Contractor shall notify the Engineer who shall inspect the Work. Excavated surfaces shall
not be covered with pipe bedding, fill, geosynthetics or concrete until the surface has been
approved in writing by the Engineer. The Contractor shall uncover at its own expense, any
excavated surface which has been covered prior to inspection and approval by the Engineer.
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The Contractor shall protect and maintain all excavations until completion of the Work or until
such time as the adjacent placement of material has been completed.

Material from the excavations, which meets, or can be processed to meet, the requirements
for the construction materials specified in the Tender Documents, shall be either stockpiled
for later use, or used directly for construction of the Work. In the event that the Contractor
elects to stockpile fill material prior to placing it directly into the fill, the cost of double handling
shall be at the Contractor’s expense.

Excavated materials not suitable for use in construction shall be disposed of in spoil disposal
areas approved by the Owner.

b. Revisions to Lines and Grades

In the event that the Owner or Engineer should in his sole discretion require the Contractor to
excavate any part of the Work to lines or grades other than specified, previously directed by
the Owner or Engineer, or shown on the Drawings then:

(i) If the Contractor is advised of such requirements before excavation to the lines and
grades specified, previously directed by the Owner or Engineer, or shown on the
Drawings, such required excavation shall be paid for at the applicable price entered
for the excavation.

(i) If the Contractor is advised of such requirements after excavation to the lines and
grades specified, previously directed by the Owner or Engineer, or shown on the
Drawings, all additional excavation so required shall be paid for by the contractor.

c. Stability and Protection of Excavated Surfaces

The Contractor shall be solely and completely responsible, until completion of the Work, for
the safety, stability, maintenance, support and protection of all excavated surfaces, the
excavation of which is carried out under the Contract, and for the safety of his work force and
the forces of Others while they are in the Contractor's working areas including areas in the
immediate vicinity of the excavations. The Contractor shall supply, install and provide all
temporary supports, bulkheads, canopies, sheeting and bracing, divert surface water, remove
water from the excavations, and shall provide and maintain such drainage and pumping
facilities as are necessary to stabilize and protect the excavations. Except as otherwise
approved by the Owner or Engineer, such temporary support and facilities shall be removed
by the Contractor on completion of the Work.

2.1.5 Foundation Preparation

Foundation preparation of any surface that is to receive fill and from which topsoil, unsuitable
material or temporary cover has already been removed shall consist of trimming and levelling to a
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consistent surface suitable for fill material and proof rolling with a minimum of 4 passes of the
specified compaction equipment.

Prior to placing any fill materials on excavated surfaces, the surfaces shall be prepared as
follows:

(i) Surfaces of excavations shall be kept clean of any loose debris and compacted with 4
passes of the specified compaction equipment. In the event that the moisture content of
these surfaces is too high to permit 4 passes of a vibratory roller and the surface tends to
rut and weave, the compaction shall be reduced to 2 passes of the specified compaction
equipment, or as required by the Engineer.

(i) For excavated surfaces, the fill shall be keyed into the native soil by cutting vertical steps
into the slope equal in height to the lift thickness of the fill being placed.

Placing of fill materials on excavated surfaces shall not commence until the preparation of the
surfaces has been approved in writing by the Engineer.

2.1.6 Fill Placement

a. General
The words “embankment fill”, “fill materials”, “fill” and “rockfill” shall be regarded as being
interchangeable when used in the context of referring to the various zones of material
comprising embankments and berms. Similarly the words “backfill” and “bedding” shall be
regarded as interchangeable when used in the context of referring to the various zones of
materials comprising trench fill.

At least 7 days prior to the scheduled commencement of fill placement the Contractor shall
submit to the Owner or Engineer for authorization to proceed with the Work complete details
of the various stages, materials, equipment, methods and procedures he proposes to use for
such operations and plans for any temporary construction roads. Notwithstanding that the
Owner or Engineer has given the Contractor authorization to proceed with such procedures,
the Contractor shall be completely responsible for the planning and execution of such
procedures.

The Contractor shall be liable for any damage whatsoever to property caused by or resulting
from his operations in performing the Work, including dewatering and/or drainage of
embankment foundations. Such damage shall be fully repaired by and at the expense of the
Contractor.

The Contractor shall prepare the foundations for and shall construct the various zones of fill
of embankments and berms and the basin liner to the lines and grades shown on the
Drawings and within the tolerances specified herein. Fill materials shall not be placed on any
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part of foundations until all required excavation, dewatering and foundation preparation and
the Contractor has received written approval by the Engineer.

b. Supply and Production of Fill Materials from Borrow Areas

Fill material for constructing the embankments and berms and for trenches shall be supplied
by the Contractor and shall be obtained from excavations required for the Work and
supplemented with borrow materials. Borrow areas and other sources may be used to
supply specialized materials not available from the required excavations which may be
proposed by the Contractor and approved by the Engineer.

The disposition of the material is random and heterogeneous in the excavations and shall
require proper planning and operation to obtain suitable materials which meet the specified
requirements for the various material types.

The Contractor shall be wholly responsible for supplying materials which conform to the
specified requirements for each class of material and shall take whatever measures and
precautions considered necessary to achieve this objective. Such measures shall include,
but not be limited to, planned operation, drainage and selective excavation in the
excavations, sorting, blending, screening, etc.

In the event that the Contractor wishes to obtain any materials from sources other than those
stipulated above, then it shall carry out, at it's own expense, investigations to show that the
materials contained in the alternate sources are suitable for the intended purpose. Such
investigations shall be sufficient to establish that the material is suitable. Details of the
investigations and the results thereof shall be submitted to the Engineer at least fourteen(14)
days before the Contractor intends to commence production in the alternate area. Approval
by the Engineer for the Contractor to obtain construction materials from alternative sources
shall not relieve the Contractor of its responsibility to produce materials that conform to the
specified requirements.

All borrow areas and excavations shall be cleared, grubbed and all topsoil or unsuitable
material shall be removed as required by the Engineer prior to commencement of material
production in accordance with the provisions of Clause 7.2.2.

Prior to developing any borrow area other than the borrow areas designated on the Drawings
or in the Specifications, the Contractor shall carry out such sub-surface investigation and
obtain and submit such samples as are required by the Engineer to enable the Engineer to
assess the suitability of the materials in the area for the intended use.

The Contractor shall keep accurate exploration records of a type approved by the Engineer of
any test pit, trench or drill hole which is excavated for the purpose of investigating
construction materials, and a copy of such records shall be submitted to the Engineer within
7 days of the completion of the test pit, trench or drill hole. Samples recovered from test pits,
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test trenches and drill holes, and submitted to the Engineer for approval, will be tested by the
Engineer.

The Contractor’'s borrow area operations shall be such as to avoid waste of any suitable
construction material therein. The Contractor shall clear and grub borrow areas, remove all
topsoil or unsuitable material. Borrow areas shall be developed with due consideration for
drainage and runoff from the excavated surfaces so as not to cause erosion of the adjacent
terrain. Borrow areas shall be excavated in such a manner that water will not collect and
stand therein. For materials sensitive to overwetting, the borrow areas shall be developed to
minimize the exposure of the material to precipitation. All excavated faces in borrow areas
shall be vertical. Before being abandoned, the sides of all borrow areas shall be brought to
stable slopes with slope intersections rounded and shaped to provide a natural appearance.
All rubbish, Contractor’s equipment and structures shall be removed from these areas.
Waste piles shall be levelled, trimmed and shaped to regular lines to prevent the occurrence
of ponding or of concentrations of surface runoff and to provide a neat appearance. All
surface water runoff shall be directed to sediment control facilities approved by the Owner.

Waste material from an excavation for the Work or from a processing operation in a borrow
area shall be disposed of in a spoil area or in an area approved by the Owner and set aside
for this purpose within the borrow area.

c. Supply and Production of Fill Materials from Stockpiles

Some of the fill materials for constructing the embankments and berms shall consist of
materials that will be stored in designated stockpiles that will be developed by the Owner.
The stockpiles are expected to contain sufficient material to complete the Work.

The Owner shall be wholly responsible for supplying materials from the stockpiles that
conform to the specified requirements for each class of material and shall take whatever
measures and precautions considered necessary to achieve this objective. Such measures
shall include, but not be limited to, planned operation, drainage and selective excavation in
the excavations, sorting, blending, screening, etc. The acceptability of such fill materials shall
be determined by the Engineer on the basis of quality control tests that will be made
frequently on each material. The Contractor's construction schedule must accommodate the
Owner’s production schedules.

Other sources may be used to supply specialized materials not available from the borrow
areas and stockpiles. These sources will be developed by the Owner, after the completion of
investigations as described above.

d. Borrow Area Fill Material Requirements

The Contractor shall provide the fill materials required for the Work from the borrow areas
and shall ensure that such materials meet the requirements specified herein or shown on the
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Drawings. The acceptability of such fill materials shall be determined by the Engineer on the
basis of quality control tests that will be made frequently on each material.

Borrow area fill materials shall be durable and shall not, except as otherwise specified,
contain more than a small proportion of thin, flat or elongated particles and shall be free from
organic and other deleterious material. Except as otherwise specified, the particles shall be
hard and resistant to breakdown during handling.

Borrow area fill materials shall be well graded within the specified gradation limits. That is,
they shall contain a good distribution of all sizes of particles from the coarsest to the finest.
The specified gradation limits shall apply to the materials when they are dumped and spread
on embankments and berms or placed in trenches prior to any required compaction.

The required gradation envelopes for the various material types from borrow areas used in
the Work are specified on the Drawings.

The Contractor shall provide materials to produce fill materials that meet the requirements
specified on the Drawings and described in the Technical Specifications. Such provision
shall, where necessary, include, but not be limited to, separating material into various sizes,
blending one material with another, scalping off oversize material, screening and/or washing
to remove fines, crushing or selective excavation of the materials.

All oversize material shall be removed from the fill material either prior to its being placed in
embankments and berms or after it is dumped and spread but before compaction operations
are started. Material that is a by-product of the processing of materials for one type of
material may be incorporated in the fill for another material provided that it satisfies the
specifications for such latter material either by itself or after it has been blended with other
material.

In the event that the Contractor chooses to stockpile material from the borrow areas, the
stockpile locations shall be as approved by the Owner or Engineer. The Contractor shall
stockpile fill material, if required, such that excessive segregation shall not occur. Before any
area is used for stockpiling, it shall be cleared and stripped as necessary to prevent
contamination of the material. Any stripping and grubbing, removal of topsoil or unsuitable
material and temporary soil cover that is required shall be carried out by the Contractor in
accordance with the provisions of Clauses 7.2.2 and 7.2.3.

e. Fill Placement

The Contractor’s operations and procedures for placing fill shall be subject to the approval of
the Engineer in accordance with the provisions of Clause 7.2.6.a. Furthermore, no fill
materials shall be placed in embankments, berms or trenches until all foundation preparation
in the fill area has been completed by the Contractor and has been approved in writing by the

Engineer.
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The Contractor shall construct the embankments and berms only with materials meeting the
specified requirements as shown on the Drawing or described in the Technical
Specifications. The fill material shall be free from lenses, pockets and layers of materials that
are substantially different in gradation from the surrounding material in the same zone.

Fill material shall be excavated, transported, placed and spread in such a manner that
segregation is avoided. Any material placed which does not meet the specified requirements
shall be removed or remixed, blended, disked, or otherwise reworked by and at the expense
of the Contractor to produce a material that does satisfy the specified requirements of the
zone, whether or not such material has been covered by other fill material. Except as
otherwise specified, the Contractor shall construct each zone by placing, spreading and
levelling and, where required, compacting the specified fill material in continuous lifts of the
specified thickness. The surface of each lift shall be sloped only at such grades as are
necessary to ensure at all times that adequate surface drainage is provided.

Fill shall not be placed against concrete until a minimum of seven(7) days have elapsed after
concrete placement.

Except as otherwise specified in the Technical Specifications, fill shall be placed and spread
in such a manner that no gaps are left between adjacent placed loads of materials. The fill
shall be levelled prior to compaction using a motor grader to obtain a smooth surface free
from depressions. Except in areas where space is limited or as is otherwise specified, fill
shall be placed by routing the hauling and spreading units approximately parallel to the axis
of the embankment and, within practical limits, the hauling units shall be so routed that they
do not follow in the same paths but spread their tracks evenly over the surface of the fill. The
equipment used for placing fill shall be such that it does not cause segregation of the
material.

For trench backfill or working around or near pipes, valves, instrumentation or structures, the
Contractor shall exercise particular care in fill placement to avoid damage to the Work.
Should the Engineer for any reason wish to re-inspect components previously authorized for
backfilling, the Contractor shall excavate and re-expose such Work to the satisfaction of the
Engineer. If any fault in the Work is uncovered the Contractor shall make the fault good to
the satisfaction of the Engineer and replace the backfill. Such excavation, repairs and
backfilling shall be done at the expense of the Contractor.

The Contractor shall have available during all working hours, sufficient heavy rubber tired
graders or other equipment, approved by the Engineer in accordance with this Clause to
level, re-level and otherwise maintain the uncompacted fill surfaces in a smooth and
workmanlike manner.

In fills that require moisture conditioning, the Contractor shall condition the material to the
moisture content designated by the Engineer prior to placing the material on the fill zone.
The Contractor shall adopt all measures necessary to achieve a moisture content within one
percent of that designated, distributed uniformly throughout the layer of material being
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placed, immediately prior to compaction. The Contractor shall adopt whatever measures
necessary to ensure that the designated moisture content is preserved after compaction, until
the succeeding layer is placed.

Wherever necessary, after a layer of fill has been placed, the moisture content of the fill
material shall be modified to ensure that it is within the range specified. If after placing,
spreading and levelling any fill material becomes too wet for proper compaction as
determined by the Engineer, it shall be either removed from the embankment or berm or the
moisture content reduced to a value acceptable to the Engineer by disking or other approved
methods. Suitable disc harrows or other approved equipment shall be available during all
working hours for use if required.

Equipment used by the Contractor to apply water to fill material shall be designed to apply
water uniformly and at sufficient rates to achieve the designated moisture content. Water
tank trucks shall be equipped with positive shut-off valves so that no leakage shall result from
the nozzles when the equipment is not operating. In the event that leaks do occur, they shall
be repaired immediately.

Moisture conditioning shall be carried out in a manner that will avoid flow of water between
zones.

In non-freezing conditions, all zones in the embankments and berms are to be constructed in
near horizontal lifts with each lift being completed over the full length and breadth of the zone
before material is placed in the next lift. The maximum difference in elevation between
adjacent zones in the embankments, permitted at any time during construction, shall be
equal to the larger of the two lift thicknesses for the two adjacent zones. Except for this
requirement, the Contractor will not be permitted to form any construction joints in the
embankments without the approval of the Engineer.

f. Zone S Material

The Zone S material shall be placed to the lines and grades as shown on the drawings and
compacted as discussed in the technical specifications and as shown on the drawings.

The surface of any area which will be lined with geosynthetics shall be trimmed and dressed
to form a surface which is firm, dry, smooth and free of projections of sharp rock fragments,
which could puncture or damage the overlying liners, to the satisfaction of the Engineer. All
finished soil liner surfaces on which geomembrane is to be placed shall be rolled with a steel
drum roller to bed gravel particles into the soil matrix. Particles not bedded during the rolling
process shall be removed by hand and/or brooming the surface. The upper 100 mm of the
subgrade shall have a maximum patrticle size of 50 mm. Objects protruding from the soil liner
surface which cannot be rolled into the soil matrix with a smooth drum vibratory roller or other
approved means, shall be removed by raking, brooming, or handpicking the surface.
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The bottom of excavations shall be proof-rolled with the number of roller passes determined
by the Engineer to present a smooth, firm surface, suitable for placement of the overlying fill
or liner.

The Contractor may be required by the Engineer to over excavate and/or place compacted
and approved fill on areas which, in the opinion of the Engineer, are not suitable for
placement of liner materials.

g. Subgrade Material

The subgrade material shall be placed to the lines and grades as shown on the drawings and
compacted as discussed in the technical specifications and as shown on the drawings. The
subgrade material shall be placed in a manner that minimizes segregation.

h. LCRS Material

The LCRS drainage material shall be placed to the lines and grades as shown on the
Drawings. LCRS drainage material shall be placed in a manner that minimizes segregation.

Extreme care shall be taken while placing LCRS drainage material to avoid damaging the
underlying geotextile and/or synthetic liner. The material will be spread in one thick lift by
advancing it progressively away from the nearest road access. No equipment shall be
permitted on the synthetic liner or filter fabric.

Any damage to the HDPE geomembrane resulting from placement techniques shall be
immediately reported to the Engineer, who will specify the method of repair. The cost for
such repair shall be borne solely by the Earthworks Contractor.

Equipment will be permitted only on access roads and LCRS drainage material after the full
thickness of the zone has been achieved. The completed surface of the LCRS drainage
material shall be levelled to form a smooth workmanlike surface prior to covering with
geotextile.

i. Protective Drainage Layer

The protective drainage material will be hauled and placed on the pad to produce a
continuous blanket of material, not less than 500 mm in thickness, placed directly on top of
the 60 mil HDPE geomembrane. Incorporated in the protective drainage material is a
network of perforated CPT drainage collection pipes.

The protective drainage material shall be dumped from haulage trucks adjacent to the
advancing edge of the layer and "feathered" onto the liner with a small low ground pressure
crawler type tractor or a blade. At no time shall equipment operate directly on the surface of
the geomembrane or within 1.5 metres of the advancing edge.
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Once placed, the surface of the material shall be maintained in a moist condition to prevent
dusting. If necessary, the Contractor shall sprinkle the area to prevent the surface from
drying out.

As the ambient air temperature increases, wrinkles in the HDPE liner will develop due to
thermal expansion and physical properties of the HDPE liner. Folding of wrinkles will be
considered unacceptable. To minimize the size and the potential of folding wrinkles, the
protective drainage material shall be placed in the cooler times of the day or night when the
geomembrane lays relatively flat and placed in an uphill direction and/or parallel to the
contours.

Repair of any damage to the geomembrane liner due to the placement of the protective
drainage layer shall be performed to the satisfaction of the Lining Contractor, the Engineer,
and the Owner and at the expense of the Earthworks Contractor.

Because of the thickness of the protective drainage layer material and the potential crushing
of the collector pipes, vehicle traffic on the protective drainage layer shall be the minimum
possible and shall be restricted to roadways and other areas clearly established in the
Contractor's approved method of working and marked on the pad during the construction. If
necessary, compacted areas of the final protective drainage layer surface shall be carefully
scarified but extreme care must be exercised to avoid damage to the collection piping and
geosynthetic liner.

j- Drain Rock

Drain rock shall be placed to the lines and grades as shown on the Drawings. Drain rock
shall be placed in a manner that minimizes segregation.

Extreme care shall be taken while placing drain rock to avoid damaging the underlying
synthetic liner or the pipework. No equipment shall be permitted directly on the synthetic
liner.

Any damage to the HDPE geomembrane resulting from placement techniques shall be
immediately reported to the Engineer, who will specify the method of repair. The cost for
such repair shall be borne solely by the Earthworks Contractor.

k. Anchor Trenches

All anchor trenches shall be excavated and backfilled by the Earthworks Contractor. Backfill
to anchor trenches shall generally consist of imported soil liner material, with a maximum
particle size of 75 mm. Subject to the approval of the Engineer, material from the anchor
trench excavation may be used if it is determined to be suitable.
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Backfill will be carefully placed so as not to damage the liner and shall be compacted in
layers not exceeding 150 mm (after compaction). The fill shall be compacted to 92% of
maximum

dry density as determined by ASTM D1557, unless otherwise specified.

[.  Fill Placement During Freezing Conditions

Construction of embankments, berms and basin liner may take place during freezing
conditions. The Contractor will be permitted to place fill materials in freezing conditions only if
the materials can be placed and compacted to the specified densities that would normally be
achieved if freezing conditions did not prevail. Criteria for placing fill materials during freezing
conditions are summarized below.

(i) All ice and snow and loose frozen fill materials must be removed from compacted fill
surfaces or prepared foundations prior to placing any new fill materials.

(i)  Fill materials can be placed on previously placed and compacted frozen fill or approved
frozen foundations provided that the surfaces are cleaned as per (i) above.

(i)  Only non-frozen fill can be placed on embankments and berms. Frozen soils must be
removed from the borrow areas prior to excavation of non-frozen fill materials.

(iv) Fill materials must meet the specified moisture content criteria before excavation in the
borrow areas and before placement on embankments or berms.

(v) The fill materials must be immediately spread and compacted after placement to
achieve the specified density before freezing.

(vi) Fill placement and compaction should occur rapidly and in relatively small areas. The
exposed surfaces shall be kept to a minimum so as to minimize the potential for fill
materials to become frozen before they are compacted to the specified densities.

(vii) Any fill materials that become frozen prior to compaction to the specified densities must
be removed to spoil.

(viii) Fill materials shall not be placed when it is snowing or when there is any accumulation
of snow or ice on surfaces to be covered by the succeeding layers of fill.

Methods proposed by the Contractor for construction during freezing conditions shall be
reviewed and approved by the Engineer prior to commencing fill placement.

m. Compaction

All fill material, after placing, spreading and levelling to the appropriate layer thickness, shall
be compacted in accordance with the Technical Specifications and as shown on the
drawings.

Compaction of each lift of fill shall proceed in a systematic, orderly and continuous manner
such as to ensure that all of each lift receives the compaction specified. The compaction
shall be carried out by routing the compaction equipment parallel to the axis of the
embankment or berm, except that where such routing is impracticable, such as in roller
turning areas, in areas adjacent to the foundations or at the lower elevations of the fill, in
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areas adjacent to concrete, and in trenches. In such areas the compaction equipment may
be routed in any direction provided that all of each lift receives the compaction specified.

Hand guided vibratory compactors shall be used to compact materials which cannot be
compacted by the specified vibratory rollers because of locations near pipes, valves,
instrumentation, structures, or due to limited accessibility.

The Contractor shall take every precaution when operating compaction equipment to avoid
damage to adjacent structures, instrumentation devices and their leads, and to avoid
disturbing the foundation. Any such damage or disturbance shall be repaired or remedied by
the Contractor at its own expense.

The rolling pattern at all zone boundaries or construction joints shall be such that the full
number of roller passes required in one of the adjacent zones or on one side of the
construction joint extends completely across the boundary or joint.

Should the surface of the fill become rutted or uneven subsequent to compaction it shall be
regraded and recompacted by and at the expense of the Contractor, before the next layer of
fill is placed.

All large particles that interfere with compaction shall be removed from the zone in which they
were placed, either prior to or during compaction.

The Contractor shall provide sufficient compaction equipment of the types and sizes specified
herein as is necessary for compaction of the fill materials. If the Contractor wishes to use
alternative equipment, it shall submit to the Engineer for approval complete details of such
equipment and the methods proposed for its use. The Engineer’'s approval of the use of
alternative equipment will be dependent upon the Contractor's demonstrating, by
constructing suitable test fills to the satisfaction of the Engineer, that such alternative
equipment will compact the fill materials to a density not less than that which would be
produced by the equipment and number of coverage’s specified herein.

Compaction equipment shall have sufficient power to handle the most adverse conditions to
be encountered during compaction of the fill and required ballasting to the maximum weight
specified for compaction of the fill.

When vibratory rollers are operated in a multiple arrangement, all of the rollers shall be
similar and similarly ballasted.

Compaction equipment shall be maintained in good condition at all times to ensure that the
amount of compaction obtained is a maximum for the equipment. The Contractor shall
immediately make adjustments to the equipment to achieve this end whenever such are

necessary.
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The Contractor shall, prior to shipping compaction equipment to the Site, submit to the
Engineer the manufacturer’s data providing all dimensions, weights and complete technical
data, including descriptions and calculations of applied forces.

Unless approved under the prior provisions of this clause, all fill material shall be compacted
using the following specified equipment:

(i) Smooth Drum and Wedge-Foot Drum Vibratory Rollers

Smooth drum and wedge-foot drum vibratory rollers shall be equipped with a suitable
cleaning device to prevent the accumulation of material on the drum during rolling. Each
roller shall have a total static weight of not less than 10 tonnes at the drum when the
roller is standing on level ground. The drum shall be not less than 1.5 metres in diameter
and not more than 2.2 metres in width. The vibration frequency of the roller drum during
operations shall be between 1100 and 1500 vibrations per minute and the centrifugal
force developed by the roller at 1250 vibrations per minute shall not be less than
18 tonnes.

The power of the motor driving the vibrator shall be sufficient to maintain the specified
frequency and centrifugal force under the most adverse conditions that may be
encountered during compaction of the fill. Propulsion equipment for the roller shall be
adequate to propel the roller at speeds up to 6 km/hr.

For compaction by the vibratory roller, 1 coverage shall consist of 1 pass of the roller. A
minimum overlap of 300 mm shall be maintained between the surfaces traversed by
adjacent passes of the roller drum. During compaction the roller shall be propelled at
3 km/hr.

(i) Hand-Guided Vibratory Compactors

The Contractor shall adopt special compaction measures consisting of hand guided
vibratory compactors to compact fill in trenches, around structures and in other confined
areas which are not accessible to the larger vibratory roller. Such compaction shall be
capable of compacting the material to the same density as that achieved by the larger
vibratory roller.

n. Quality Control

The Engineer will take samples of fill materials and perform gradation and moisture content
tests and will carry out field density tests on the compacted fill and any other tests considered
necessary to ascertain that the fill being placed or already placed meets the Contract
requirements. The results of the tests carried out by the Engineer will be final and conclusive
in determining compliance with the Technical Specifications.
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Samples for quality control will be excavated by the Engineer. Sample pits by the Engineer
shall be backfilled by the Contractor using fill material similar to that excavated and
compacted, at no extra charge to the Owner or the Engineer.

The Contractor shall give the Engineer full co-operation in sample taking or testing and shall
render such assistance as is necessary to enable such sampling and testing to be carried out
expeditiously. Each lift of embankment fill shall be approved by the Engineer prior to
placement of further fill. The Contractor shall allow sufficient time for the Engineer to conduct
the required test work in order to determine the acceptability of each lift. The making of such
tests by the Engineer or the time taken to interpret their results shall not constitute grounds
for a claim by the Contractor for additional compensation or an extension of time.

Tests carried out by the Engineer will be performed in accordance with the principles and
methods prescribed by the American Society for Testing and Materials (ASTM) and other
such recognized authorities with such methods being modified, if necessary, to take into
account local conditions and materials containing large particle sizes.

Notwithstanding any quality control testing carried out by the Engineer, the Contractor shall
be responsible for performing such tests as are necessary to control the quality of the
materials prior to delivery to, and after incorporation in, embankments and berms.

Quality control testing by the Engineer for the purposes defined above will be as follows:

(i) Control Tests on Fill Materials Prior to Compaction
Tests for gradation, and for moisture content, where applicable, will be made on samples
of fill materials taken from the borrow areas and stockpiles or from the fill after spreading
and prior to compaction, at frequencies sufficient to ensure that the fill materials adopted

for use are in full compliance with the Technical Specifications and the Drawings.

The results of these tests will be made available to the Contractor on request as soon as
the necessary computations have been completed and checked.

(i) Record Tests on Fill after Compaction
Tests for gradation, moisture content and density will be made on the fill compacted in
place and samples of the fill will be obtained for related laboratory testing, at such
frequency as the Engineer considers necessary for the proper evaluation of the
properties of the fill materials after compaction.

0. Suspension and Resumption of Operations

In planning and implementing suspension and resumption of fill placement operations, the
Contractor shall take into account the requirements for foundation preparation.
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The Contractor shall not place fill materials at such times that conditions for such operations
are unsatisfactory due to excess rain, extreme low temperatures or any other reason. The
Contractor will be permitted to place fill during freezing conditions only if it can be placed and
compacted to densities equal to those that would be achieved in the same material if freezing
conditions did not prevalil. Fill materials may be placed during freezing weather and on frozen
fill surfaces provided that the materials in such surfaces were compacted as required by the
Engineer before they became frozen and that the surface is free of snow and ice. The
requirements for construction during freezing conditions are discussed in detail in
Clause 7.2.6.9.

If placement of fill is suspended because of precipitation or impending precipitation or for any
other reason, the surface shall be graded and rolled smooth to seal the surface to avoid
unnecessary absorption of moisture. In order to achieve this, the Contractor may at his
option, provide cross or crown slopes of up to 5 percent for drainage control. The runoff from
fills in progress shall be directed to sediment control facilities to the satisfaction of the
Engineer.

Where operations have been suspended, the effects of rain or other adverse conditions will
be assessed by the Engineer before approval is given to resume placing. Equipment shall
not be allowed to travel on the fill until the fill has dried sufficiently to prevent excessive rutting
and to allow the equipment to be operated satisfactorily.

p. Protection and Maintenance

The Contractor shall maintain any placed fill in a neat and workmanlike condition until
completion of the Work. The Contractor shall take such steps as are necessary to avoid
ponding of water on the fill or contamination of the fill by traffic or other causes, and it shall at
all times keep the surface and slopes of the embankment free from rubbish, rejected or
unsuitable fill, or waste materials.

The Contractor shall do whatever is necessary to prevent surface runoff or water from any
other source from eroding fill materials placed for the Work, and shall, at its own expense,
immediately repair any damage resulting from such erosion. Any repairs shall be carried out
using the same standards for quality and workmanship as defined in the Contract Documents
for the portion of the Work being repaired.

Should any slide, including all movements of earth, rock, debris, or other material occur
within or onto any part of the embankments or berms, the Contractor shall remove such
materials and all other materials affected as directed by the Owner, and any portions of the
embankments or berms so removed shall be rebuilt in accordance with the Contract
Documents.

Unless shown otherwise on the Drawings, buried pipework shall not be crossed by motorized
vehicles until the specified backfill has been compacted to a depth of at least 300 mm above
the crown of the pipe. In embankments or roadways subject to compacting equipment or
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high wheel loads the depth of cover shall be at least 600 mm above the crown of the pipe.
Temporary crossings shall be adequately flagged.

2.1.7 Construction Tolerances

The Contractor shall construct the various embankment fill zones to the lines and grades as
shown on the Drawings, within the tolerances specified below:

Description Maximum Permissible Deviation
Line Grade™®?
Excavation slopes + 300 mm + 150 mm
Fill slopes + 300 mm + 150 mm
Embankment crest + 300 mm + 150 mm
-0mm
Construction access roads + 300 mm + 150 mm
-0mm

™ No work will be accepted if the grade is other than specified.

The location of the embankment foundation will depend on the conditions encountered and shall be
determined by the Engineer. Any deviation from the foundation elevations shown on the Drawings
shall be subject to the provisions of Clause 7.2.3 and Clause 7.2.4.

2.1.8 As-Built Survey

An as-built survey is required to accompany all interim and final monthly progress estimates to
show the progress of the Work. The as-built survey shall be presented on as-built drawings which
shall be made available to the Owner on computer diskette in AutoCAD.dwg file format, complete
with X, Y, and Z co-ordinates (northing, easting and elevation). The as-built drawing shall contain
at a minimum:

o Fill levels at 25 metre chainage points shown on the Drawings (toes and crests).
o Fill zone boundaries at 25 metre chainage points shown on the Drawings.

e Final excavated surfaces, including shoulders and toes.

e Final clearing and stripping and grubbing limits.

e Top of pipe surveys for all installed pipes.

o All buried services, instrumentation, etc.

e Investigation locations.

e Haul road locations.

No separate measurement or payment will be made for the as-built survey.
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PART 3 - GEOSYNTHETICS

3.1.1 Scope of Work

The portion of Work specified in this Section shall consist of supplying all labour, supervision,
equipment and materials necessary to install and protect the geosynthetic materials as shown on
the Drawings, or as required by the Engineer.

3.1.2 Submittals

Any alternatives or exceptions to this section shall be submitted in writing to the Engineer as part
of the Tender.

A copy of the geogrid, geomembrane and geotextile Manufacturer’'s Quality Control Manual, and
Installation Quality Control Manual shall be submitted to the Engineer as part of the Tender.

The Geosynthetic Supplier/Installer shall confirm as part of the Tender that the guarantees
covering materials and all workmanship, as well as degradation due to ultraviolet light, listed in
this Section.

Weld test data for HDPE (both extrusion and wedge welds) shall be supplied to the Engineer as
part of the Tender.

Upon award of the bid, the Geosynthetics Supplier/Installer shall supply the Engineer with panel
layouts of the HDPE geomembrane which must be approved prior to commencing the Work.

3.1.3 Co-Ordination Between Owner, Engineer, Contractor and Geosynthetics Supplier/
Installer

After the Contractor has completed preparing the subgrade surface which will lie directly below
geosynthetics, the Geosynthetics Supplier/Installer, Engineer and Owner will verify acceptance
by signing a form which describes the extent of the area. At that time, the Contractor assumes
responsibility of protecting the approved surface, through the use of barriers or other means to
eliminate vehicle traffic on approved surfaces until it is covered with geosynthetics.

Any damage by mechanical means caused by the Geosynthetics Supplier/Installer to approved
subgrade areas shall be repaired to the satisfaction of the Engineer at the expense of the
Contractor. Any damage caused by weather to approved subgrade areas shall be repaired to the
satisfaction of the Engineer at the expense of the Owner. Any damage caused by weather to
approved subgrade areas resulting from poor surface runoff control (e.g. allowing surface runoff
onto approved areas) as a result of operations of the Contractor shall be repaired to the
satisfaction of the Engineer at the expense of the Contractor

After installation of the geomembrane and final quality control measures are completed by the
Geosynthetics Supplier/Installer, areas receiving cover material shall be clearly identified and the
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Engineer shall be notified for geomembrane inspection. Upon signed acceptance by the Engineer
that the geomembrane has been installed in accordance with the Specifications, it will be
available to the Contractor for placing the geotextile and cover material. At that time the
Contractor will assume responsibility for maintaining the condition of the portion of the
geomembrane until it is covered.

Any damage to previously accepted geomembrane as a result of the Contractor’s operation will
be repaired to the satisfaction of the Engineer at the Contractor’'s expense.

In the event of contradiction or conflict between parties mentioned above, questions will be taken
to the Engineer for final decision.

3.1.4 Delivery, Handling and Storage of Geosynthetics

Delivery handling and storage of geosynthetics shall be in accordance with the manufacturer’s
printed instructions. All people walking or working on the geomembrane shall wear soft-sole
shoes.

Geosynthetics shall be packaged and shipped in standard roll lengths and widths. The geotextile
shall be kept dry and wrapped such that it is protected from the elements during shipping and
storage. At no time shall the geotextile filter fabric be exposed to ultraviolet light for a period
exceeding fourteen (14) days. The geotextile filter fabric shall be labelled as per ASTM D4873.

3.1.5 HDPE Geomembrane

(i) Manufacturer’s Quality Control

The geomembrane liner shall be of high quality formulation, containing approximately 97%
polymer and 3% carbon black with anti-oxidants and heat stabilizers. It shall be resistant to
ultraviolet rays.

The geomembrane shall be HDPE material manufactured of new, first-quality products
designed and manufactured specifically for the purpose of liquid containment in hydraulic
structures. The finished material shall be free of holes, blisters, undispersed raw materials,
or any sign of contamination by foreign matter.

The manufacturer of the geomembrane shall take random samples of the geomembrane
material from each fabricated roll during manufacture. Samples shall be tested by a qualified
laboratory by methods specified within this Section, or applicable ASTM standards, for
thickness, strength, tear resistance, low temperature impact, density and dimensional
stability. The test results shall be supplied to the Engineer and the rolls of material shall be
clearly identified and correlate to the test results provided.
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(i) Material Properties

The material provided as smooth high density polyethylene (HDPE) geomembrane shall
conform to the following standards:

Smooth 60 mil HDPE Geomembrane Specifications

Minimum Typical Material Properties

Property Test Method Value Units
Thickness ASTM D5199 54 mil
Density ASTM D1505 0.94 g/lem®
Tensile Properties ASTM D638"

Tensile @ Yield Type IV 126 Ib/in of width
Tensile @ Break 228 Ib/in of width
Elongation @ Yield 12 %
Elongation @ Break 700 %
Tear Resistance ASTM D1004 Die C 42 Ibs
Initiation
Puncture Resistance ASTM D4833 108 Ibs
Environmental Stress ASTM D5397, 300 Hours
Crack Appendix, Single
Point® (30% yield,
20% notch)
Carbon Black ASTM D1603 2.0t03.0 %
(Range) modified
Carbon Black ASTM D5596 See note 3
Dispersion
Seam Strengths®™ ASTM D4437, NSF
Peel 54, Annex A 1. >65-80% of PM“ material vyield
strength
2. FTB®
3. <10% linear length of peel
Shear 1. >90% of PM™ material yield strength
2. FTB®
3. >50% strain at break
Notes:
1. Yield elongation is calculated using a gage length of 33 mm. Break elongation is
calculated using a gage length of 50 mm.
2, Full curve to quality new resin.
3. Carbon Black Dispersion for 10 different views:
. minimum 8 of 10 in Categories 1 or 2
) all 10 in Categories 1, 2 or 3
4, Film Tear Bond = FTB, Parent Material = PM
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5. Seam tensile strength testing shall be performed at the same strain rate as the
parent material tensile strength testwork. (2 ipm)

The Geosynthetics Supplier/Installer shall provide a written guarantee covering materials and all
workmanship as well as degradation due to ultraviolet light for exposed areas. The material shall
be warranted against manufacturer’'s defects for a period of 5 years from the date of installation.
The installation shall be warranted against defects in workmanship for a period of 2 years from
the date of installation.

(ii) Installation Quality Control

The geomembrane shall be installed on the area shown on the Drawings or as directed
by the Engineer.

Prior to deployment of geomembrane, the Geosynthetics Supplier/Installer shall inspect,
certify and accept, with the Engineer, all surfaces on which the geomembrane is to be
placed to ensure conformance with the specifications. Surfaces not in compliance with
the specifications shall be rectified by the Contractor.

The amount of geomembrane deployed without final quality control and final repairs
being completed shall not exceed 200,000 square feet but may be extended at the
discretion of the Engineer. In addition, no seams shall be left unwelded and no openings
in the liner shall be left at the end of a shift.

The geomembrane will be placed using methods and procedures that ensure a minimum
of handling. The installer shall provide adequate temporary anchoring devices to prevent
damage due to winds.

The liner shall be installed in a relaxed condition and shall be free of tension or stress
upon completion of the installation. All necessary precautions, including provisions for
installing extra material, shall be taken to avoid trampolining of liner which will remain
exposed.

Horizontal field seams on slopes should be kept to a minimum. Seams shall be made by
lapping the uphill material over the downhill material with sufficient overlap. A minimum
of three feet is required from the toe of the slope to any horizontal seam on flat areas.

Installation shall be performed under the direction of a Superintendent who has installed
a minimum of 10,000,000 square feet of HDPE flexible lining material. The
Superintendent shall be provided by the Geosynthetics Supplier/Installer and shall be in
charge of the installation.

Extreme care shall be taken by the Geosynthetics Supplier/Installer in the preparation of
the areas to be welded. The area to be welded shall be cleaned and prepared according
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to standard industry procedures, and all sheeting shall be welded together by thermal
methods.

The welding equipment used shall be capable of continuously monitoring and controlling
the temperatures in the zone of contact where the machine is actually fusing the lining
material, to ensure changes in weather conditions will not affect the integrity of the weld.

No “fish mouths” shall be allowed within the seam area. Where “fish mouths” occur, the
material shall be cut, overlapped, and extrusion welded. All welds on completion of the
Work shall be tightly bonded. Any membrane area showing distress due to excessive
scuffing or puncture from any cause shall be replaced or repaired.

The Geosynthetics Supplier/Installer shall take into account that rapid weather changes
are very possible, resulting in delays in construction of field seams. Jointing of panels
and repairs will only be permitted under weather conditions allowing such work within the
warranty limits imposed by the liner manufacturer.

(iv) Field Seam Inspection and Testing

A maximum effort shall be made to install a perfect liner. This means that all seams
completed in the field, patches and extrusions shall be inspected, tested and recorded.

The Engineer shall inspect each seam. Any area showing a defect shall be marked and
repaired in accordance with HDPE repair procedures.

All field sampling and testing shall be done by the Geosynthetics Supplier/ Installer as
approved by the Engineer.

The field installation testing program shall consist of periodic visual observations,
continuity, and strength tests. These inspections and tests are to be made routinely and
are automatic regardless of other types of testing required. The program shall include:
1) Visual Observations

Visual observations are to be made routinely and shall include the following:

. Visually check field seams for squeeze out, foot print, melt and overlap.

. Check machines for cleanness, temperature and speed.

. Any area of the seam or panel showing a defect shall be marked and
repaired in accordance with the applicable repair procedures.
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2) Continuity testing is required for all field seams and repaired areas. Inter-seam
pressure or “air testing” and testing using vacuum box are considered acceptable
methods for continuity testing. The Engineer shall inspect all continuity tests and
initial them as they are each completed.

The test procedures for interseam pressure or air testing is the following:

Seal both ends of the seam to be tested by applying heat to the end of the seam
until flow temperature is achieved. Clamp off the ends and let cool.

e Insert a pressure gauge/needle assembly into the end of the seam and seal.

o Apply air pressure to the void between the two seams according to the following

schedule:
HDPE INITIAL PRESSURE SCHEDULE
Material HDPE Pressure Range Allowable leak down
Thickness Minimum Maximum after 5 minutes (psi)
(psi) (psi)
60 mil 28 30 3

e The initial start pressure is read after a 2-minute relaxing period, which allows the
air to reach ambient liner temperature; the ending pressures is read after 5
minutes.

e The results of the leak test shall be marked at the test location and shall be
recorded by the Geosynthetics Supplier/Installer. If the test fails, the location of
the leak shall be found and repaired or the entire seam shall be repaired and
retested.

The test procedure for vacuum box testing is as follows:

e Mix a solution of liquid detergent and water and apply an ample amount to the area to be
tested. If a seam contains excess overlap or loose edges it is to be trimmed before
testing.

e Place a translucent vacuum box over the area and apply a slight amount of downward
pressure to the box to the seal strip to the liner.

e Apply a vacuum (3 psi to 5 psi) to the area. Any leaks will become visible by large
bubbles and shall be repaired.
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Spark Testing

Spark testing shall be completed on all extrusion welded seams that cannot be tested by
vacuum box methods and the proposed test procedure is as follows:

e Install copper wire at location of overlap prior to extrusion welding and leave
adequate wire for connection to electrode

o Check spark test equipment for proper operation and connect electrode to wire.
e Test the weld by running the copper brush over the weld and check for arcing.
3). Strength Testing Strength Testing
For trial seams the following is to be completed by the Liner Contractor:

A test specimen 1 metre long by 0.3 metres wide for each welding machine shall be run
as follows:

- At the beginning of seaming operations.

- After breaks from the seaming operation (i.e. lunch).

- After repairs have been made to the seaming equipment.

- By each technician using the seaming equipment.

- Under the same conditions and using the same materials, preseaming and
seaming techniques as used to fabricate field seams.

- As required by the Engineer.

The test weld shall be marked with date, ambient temperature and welding machine
number. Coupons from the test weld shall be tested in shear and peel in accordance
with the applicable ASTM standards. Random weld samples may be removed from the
installed, welded sheeting.

For field seams the following procedure is to be used:

Coupon sampling of all field seams, including patches and repair areas, shall be taken by
cutting perpendicular to the seams a sample approximately 1 metre long by 0.3 metre
wide. This sample shall be cut into three samples of 0.3 metre by 0.3 metre and labelled
with welder's identification, welding machine speed and temperature, date and location.
The location of the test samples shall be determined by the Engineer, and the testing
frequency shall not be less than one sample per 150 metres of welded seams. Heat
welded seams shall be allowed to cool or warm to about 70°F prior to testing.

10 coupons measuring 25 mm x 100 mm shall be cut from each field seam sample. 5
coupons shall be tested for peel strength and the remaining 5 coupons tested for shear
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strength. A field seam is considered acceptable if 4 of 5 peel tests and 4 of 5 shear tests
meet or exceed the following minimum strength values:

GEOMEMBRANE STRENGTH VALUES
Test Description Minimum Strength Values
60 mil 80 mil
(1.5 mm HDPE) (2.0 mm HDPE)
Peel Test, wedge weld min 90 ppi NA
Peel Test, extrusion weld min 78 ppi NA
Shear Test min 120 ppi NA

In addition to the specified minimum seam strength requirements, the seams shall break
by a Film Tear Bond (FTB). A film tear bond is the condition where one of the welded
sheets fails in the parent material, in other words the seam may not delaminate.

If conflict between the Engineer's and Liner Contractor's test values occurs, the third test
sample shall be sent to an independent laboratory for confirmation testing. Should the
laboratory and field tests conflict, installation shall halt until the conflict is resolved to the
satisfaction of the Engineer.

A Liner Contractor quality control technician or field engineer shall inspect each seam,
marking his initials and date inspected at the end of each panel. Any area showing a
defect shall be marked and repaired in accordance with the applicable repair procedures.

The manufacturer shall provide a written guarantee that the liner will not fail for a
minimum of 15 years. The guarantee will cover materials, workmanship and resistance
to ultraviolet light. This guarantee shall cover the cost of material, labour, and equipment
to replace the failed material.

In addition to providing the Owner and the Engineer with copies of all the fabrication and
installation test logs and conformance data, the Liner Contractor shall submit as-built
drawings showing the installed panel layout with each panel or portion of panel identified
by the manufacturer's identification number. Locations of all tests shall be identified
along with locations of any repairs. As a minimum, as-built drawings shall be submitted
at the end of each week as the work progresses, showing work completed that week and
to date.

3.2 GEOTEXTILE

3.2.1 Material Requirements
The geotextile specified on the Drawings and within the Specifications shall be a non-
woven, needle-punched polypropylene fabric, or equal approved by the Engineer,
conforming to the following specification:
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GEOTEXTILE SPECIFICATIONS
MINIMUM MATERIAL PROPERTIES
Fabric Property ASTM Value
Test Method

Unit Weight D3776 10 oz/sq.yd.
Grab Strength *MD D4632 250 Ibs
Grab Elongation (MD/CD) D4632 >50%
Burst Strength (Mullen) D3786 460 psi
Trapezoidal Tear D4533 100 Ibs
Permeability (k) D4491 0.30cm/sec
Permittivity D4491 1.2 sec’
Apparent Opening Size D4751 100 US Sieve
UV Resistance (500 hr) D4355 not required

*MD = Machine Direction
3.2.2 Installation

The filter fabric sheets shall be placed to the limits as shown on the Drawings or as
directed by the Engineer.

All joints shall have a six (6) inch lap and shall be heat fused. A grab strength as defined
in Section 3.3.1 shall be achieved for the sample before the fusion machine shall be used
in the work.

Any seams that are flawed shall be repaired by the Contractor at its expense.

3.3 GEONET (DRAINAGE NET)

3.3.1 Material Requirements

The geonet (drainage net) shall be non-deformed three-dimensional net (geogrid)
constructed of extruded and/or polyethylene rods. The supplier shall provide certification
that the proposed geonet has a transmissivity of not less than 1 x 10-3 m2/s when tested
in accordance with ASTM D4716 at a confining pressure of 24,000 psf. The supplier
shall provide certification that the angle of friction between the proposed 60 mil smooth
HDPE geomembrane and proposed geonet under saturated conditions as tested in
accordance with ASTM test methods, will be at least 12°. The geonet shall contain
stabilizers to prevent ultra-violet light degradation. The drainage net shall be Poly-Net
PN3000, as manufactured by Fluid Systems, Inc., or approved equal, conforming to the
following specifications:

TEST HEAP LEACH PAD VA101-01/15-1
TECHNICAL SPECIFICATIONS Revision 0
Page 30 of 37 September 15, 2006



MOUNT POLLEY MINING CORPORATION

MOUNT POLLEY MINE

GEONET SPECIFICATIONS
MINIMUM MATERIAL PROPERTIES

Net Property ASTM Test Value
Method

Polymer S.G. D792 .935 g/cm®
Polymer Melt Index D1238 <1.10 g/10 min
Carbon Black D1603 2% (min)
Nominal Thickness D1777 .20in.
Nominal Mass/Unit Area D3776 .18 psf
Transmissivity at 24000 psf D4716 >1x10" m“/sec
Nominal Conductivity - >0.1 m/sec
Angle of Friction with 60 mil HDPE liner - >12°
Tensile Strength D1682 50 Ib./in.

3.3.2 Installation

The geonet sheets shall be placed to the limits shown on the Drawings or as directed by
the Engineer. Installation is to be completed in accordance with the manufacturer's

specifications for installation.

3.4 AS-BUILT DOCUMENTATION

The Geosynthetic Supplier/Installer shall provide the Engineer with copies of all the
fabrication and installation test logs and conformance data including:

. Geomembrane, geonet, and geofabric certification,
. Daily panel placement logs,

. Seam control logs,

. Field destruction test results,

. Construction repair report.

In addition, the Geosynthetic Supplier/Installer shall submit as-built drawings showing the
installed panel layout with each panel or portion of panel identified by the manufacturer's
identification number. Locations of all tests shall be identified along with locations of any repairs.
The as-built drawings shall be made available to the Owner and Engineer in a timely fashion after

the work is completed.
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41.1

41.2

4.1.3

41.4

PART 4 - PIPEWORKS AND APPURTENANCES

Scope of Work

The portion of the Work specified in this Section shall consist of the supply of all labour,
supervision, equipment and materials necessary to install the pipeworks and
appurtenances as shown on the Drawings or as required by the Engineer including:

a. Supply and install all perforated CPT pipeworks and fittings associated with the drain
pipes.
b. Supply and install all HDPE pipeworks and fittings associated with the sump.

Applicable Specifications and Reqgulations

All materials furnished by the Contractor shall be new, suitable and the best of their
respective kind and shall be subject to approval by the Engineer. They shall comply with
the latest applicable standards for:

. Canadian Standards Association (CSA)

. American National Standard Institute (ANSI)

. American Society of Mechanical Engineers (ASME)

. American Society for Testing and Materials (ASTM)

. American Water Works Association (AWWA)

. American Association of State Highway and Transportation Officials
(AASHTO).

Any contradictions between standards shall be submitted to the Engineer for decision.
Submittals

The Contractor shall submit to the Engineer one copy of manufacturer’s catalogues at
least 14 days prior to installation of the pipework. For pipe fittings and related pipework
components, catalogues shall include detailed information on material specifications,
dimensions and pressure ratings, storage and handling requirements, installation and

joining procedures, name and location of manufacturer’s representative.

Delivery, Handling and Storage of Pipe

Pipe, fittings, valves and other appurtenances shall be loaded and unloaded by lifting
with hoists in such a manner as to avoid damage or hazard. Under no circumstances
shall the pipe or pipe fittings be dropped to the ground or into trenches. Pipe shall not be
skidded or rolled against pipe already on the ground. The interior of all pipes, fittings and
valves shall be kept free from dirt and foreign material at all times.
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4.1.5

4.1.6

41.7

High Density Polyethylene (HDPE) Pipe

Materials used for the manufacture of polyethylene pipe and fittings shall be very high
molecular weight, high density ethylene/hexane copolymer polyethylene resin, having a
material designation of PE 3408. The material classification (per ASTM D1248) shall be
Type Il C P 34 and cell classification (per ASTM D3350) 345434C.

Dimensions and workmanship for HDPE pipe shall be as specified by ASTM F714,
D2513, D3035. Pipe diameters shall be as specified on the Drawings.

Stub ends and pipe fittings for butt fusion shall be of at least the same wall thickness and
pressure rating and the same resin type, grade, and cell classification and manufacturer
as the pipe to be joined, unless otherwise recommended by the manufacturer.

Back-up rings for flanged joints shall be the convoluted type of ductile iron material
(ASTM 536 Grade Range from 60/40/18 to 64/45/12), drilled to ANSI bolt circle, and have
pressure rating of 150 psi, unless otherwise specified. Back-up flanges and bolts shall be
as approved or supplied by the pipe manufacturer.

Flange gaskets shall conform to ANSI B16.21 and shall be used with all flanged joints
unless specified otherwise by the supplier of valves, fittings, or pipework, and as
approved by the Engineer.

Corrugated Polyethylene Tubing (CPT) With Smooth Interior

Pipe and fittings shall be made of virgin polyethylene compounds, which shall conform to
the requirements for Type Ill, Category 4 or 5, Grade P33 or P34, Class C polyethylene
plastics, as defined in ASTM D1248 and D3350. All sizes shall conform to AASHTO
classification “Type SP” for perforated. Sealed couplers shall conform to ASTM D3212.

The 4 inch (100 mm) diameter CPT shall have a minimum pipe stiffness at 5 percent
deflection in accordance with ASTM D2412 of 50 psi. Diameter refers to the inside pipe
diameter.

Where perforations are specified, they shall be slots cut circumferentially unless specified
otherwise and shall conform to the requirements as follows:

e AASHTO M252 “Class 2" for 4 inch pipe

Pipe Installation

The pipe shall be installed to the lines and grades and generally in the manner shown on
the Drawings. Where specific lines and grades are not indicated on the Drawings, the
lines and grades will be determined by the Engineer in the field to suit the existing ground
conditions. The Contractor shall use equipment and methods acceptable to the Engineer
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and in accordance with the pipe manufacturer's recommendations for handling and
placing of pipe, fittings and valves.

The Contractor shall provide and install all piping required to complete the piping
installation in accordance with good piping practices, whether such piping is specifically
detailed on the Drawings or not. The general layout as shown on the Drawings will be
maintained. Where field adjustments are required during installation, or relocation of
pipelines is deemed necessary, the Engineer shall be consulted before any changes are
made.

All pipelines shall be installed to preserve accurate alignment. Care shall be taken in the
installation of pipeline runs where drainage is required to ensure that the pipeline has a
continuous slope to the point of drainage.

Prior to installation, each segment of pipe, all fittings, and valves shall be inspected for
defects and/or damage. Foreign material shall be prevented from entering the pipe while
it is being installed. Open ends of the pipe shall be covered by temporary end caps or
other approved means when installation is not in progress.

Pipe bends to form curves in either a horizontal or vertical plane shall not exceed that
diameter recommended by the manufacturer or approved by the Engineer. The cutting of
pipe for the inserting of fittings or closure pieces shall be done in a neat and workmanlike
manner without damage to the pipe and so as to leave a smooth end at right angles to
the axis of the pipe.

a. HDPE Pipework

Joining of HDPE pipe lengths shall be by thermal butt fusion or by flanges as
shown on the Drawings or where otherwise required.

Thermal butt fusion of HDPE shall be carried out by experienced technicians
supplied by, or approved by, the pipe supplier or manufacturer and in general
accordance with ASTM D2657 and the recommended procedures provided with
the manufacturer's catalogue information. The Engineer may require fusion
technicians to perform test welds for destructive testing prior to commencing
work on any permanent component of the facility.

Butt fusion equipment shall be in good repair and of appropriate size for the job,
complete with all necessary clamps, controls, gauges, supports, ancillary
equipment and operation and maintenance manuals. The Engineer reserves the
right to have non-destructive testing of all thermally butt fused HDPE pipe welds
carried out at any time during the Work and to reject those that are unsatisfactory
for any reason. Such joints shall be cut out and repaired at the Contractor’s

expense.
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If the Contractor elects to drag HDPE pipework into place, all stub ends, flanges
and other components must be supported above ground on suitable skids or as
otherwise necessary to avoid damage. The Contractor shall provide at his own
expense all necessary temporary guide posts and equipment to ensure pipework
is not dragged across areas of completed earthworks susceptible to damage. If
damage occurs to pipeline components or to completed earthworks during
pipeline installation, the damage shall be made good at the expense of the
Contractor. Gouges, holes or abrasion of HDPE pipework such that the wall
thickness is reduced to less than 90 percent of its manufactured thickness shall
be sufficient grounds for rejecting the pipe. Damaged sections of HDPE must be
cut out and the pipe rejoined by butt fusion, all at the expense of the Contractor.

Natural bends in HDPE pipelines shall not exceed 50 pipe diameters in radius
unless otherwise approved by the Engineer. Pipelines shall not be bent to such
radius until at least 6 hours after completion of any fused joints in the section of
pipeline to be bent.

Corrugated Polyethylene Tubing (CPT)

Installation of corrugated polyethylene pipework shall be in general accordance
with ASTM D2321 and the manufacturer's instructions, with specific
requirements as shown on the Drawings. Pipework shall be laid to the maximum
extent, in long lengths as to minimize the number of couplings required. Joining
of corrugated polyethylene pipework to other pipework shall be carried out as
shown on the Drawings.

The Contractor’'s method for the placement of the CPT within the basin area of
the pond shall be reviewed by the Engineer prior to the start of installation. The
Contractor shall develop methods which will ensure the CPT is not damaged
during installation or backfilling. The Contractor shall sequence the placement of
the CPT in the basin to protect all pipework from damage due to vehicle and
equipment traffic.

4.1.8 Construction Tolerances

The Contractor shall construct the pipework to the lines and grades as shown on the
Drawings, within the tolerances specified below:
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Description Maximum Permissible
Deviation
Line Grade"°*?
300 mm perforated CPT “Type SP” drain pipes + 150 mm +25 mm
100 mm perforated CPT “Type SP” drain pipes + 150 mm + 25 mm
600 mm SDR 17 HDPE with perforated end + 150 mm + 25 mm
200 mm LCRS riser pipe with perforated end + 150 mm + 25 mm

Note:

1. No work will be accepted if the grade is other than specified.
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PART 5 - INSTRUMENTATION

5.1.1 Scope of Work
The portion of the Work specified in this Section shall consist of supplying all labor,
equipment and materials necessary to install the instrumentation as shown on the

Drawings, or as required by the Engineer including:

a. Installation of surface movement monuments at the locations as shown on the
Drawings.

b. Installation of solution monitoring equipment at the location as shown on the Drawings.
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