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SECTION 1.0 - GENERAL

1.1 SCOPE OF WORK

The Work of this Contract includes the supply of all personnel, equipment and materials and the
performance of all things required in connection with the installation of groundwater monitoring wells for
the Mt. Polly Project, as described in this Specification, including the following major items of work:

1. Mobilizing and setting up one drill rig and any necessary support equipment.

2. Drilling through overburden using a dry drilling method, casing, and recovering soil samples in
selected holes.

3. Drilling through bedrock using a dry drilling method.

4. Monitoring changes in down-hole water production and measuring standing
water levels during drilling operation.

5 . Providing monitoring well materials and installing monitoring wells.
6. Providing specified backfill materials and backfilling holes using these materials.
7. Cleaning up the drill sites and the temporary staging area.

The following work and services will be provided by Imperial Metals Corporation
(The Owner) or by Amec at the site:

1. Establishing and marking all monitoring well sites.

2. Assisting in the preparation of all monitoring well sites including clearing where necessary.
3. Maintaining site access routes.

4. Supervising all drilling activities and monitoring well installations.

5. Surveying locations and reference elevations of all monitoring well holes.

1.2 COMPLETION TIME

The Tender shall be returned to the Owner on or before September 15" 2011. The Contractor shall
commence mobilization immediately upon written notification to the designated staging area and shall be
prepared to commence drilling on or before October 1, 2011.

1.3 QUALITY OF WORK

In order to ensure efficient and satisfactory performance of the work in accordance with the requirements
of this Contract, the Contractor shall employ competent and experienced foremen and drillers at all times.

The Engineer can, if in his opinion the work is not being carried out to acceptable standards, order the
Contractor to stop work. The work will start again when, in the Engineer's opinion, the fault has been
corrected. All payment for that work will stop while the fault is being corrected. No payment shall be
made for work improperly performed.

1.4 CONTRACT ADMINISTRATION

AMEC010445_0002



Upon award of the Contract, a Purchase Order will be issued to the Contractor by the Owner. Technical
direction of the work, including site supervision, and contract administration will be carried out by Amec
Resident Engineer (the Engineer).

The Contractor shall assign, and make available for the duration of the Work, a designated representative
(Contractor's Representative) authorized to carry out the work in all respects and authorized to agree upon
and sign for the quantities of the Work on a daily basis.

The Contractor's Representative shall present the daily quantities each day to the Engineer for agreement
and signature by Noon of the following day. The signed daily time and quantity sheets, when summarized
in a monthly invoice, shall form the sole basis for payment under the Contract.

1.5 PROVSIONAL SUMS

Provisional sums have been established for various items of Work to be carried out and for materials to be
supplied by the Contractor. Written authorization from the Engineer is required prior to any expenditure,
purchase or work under Provisional Sum items.

1.6 TERMINATION

The Engineer reserves the right to terminate the Work on any hole or for the entire site upon providing at
any time reasonable advance notice to the Contractor. In the event of such termination, the Owner's sole
obligation to the Contractor shall be limited to payment for Contractor services performed to that time in
accordance with the payment items in the Schedule.

SECTION 2.0 - MOBILIZATION/DEMOBILIZATION AND SITE PROVISIONS
2.1 MOBILIZATION

The Contractor shall mobilize one drill rig, plus all down-hole accessories, consumable down-hole
supplies, tools and testing equipment to the Mt. Polley Project. Mobilization shall include setting up at the
staging area and preparation of the drill rigs, tools and accessories at the first drill site.

Mobilization shall commence immediately upon written notification by the Engineer. Additional drill
rigs, tools, etc. shall be mobilized when and as required by the Engineer.

2.2 DEMOBILIZATION
Demobilization of any drill rig shall proceed only upon written notification of the Engineer.
2.3 STAGING AREA

A staging area will be designated by the Owner for the Contractor's temporary use during the course of
the work. The Contractor shall comply with all requirements regarding proper disposal of waste oils,
rubbish, sewage, etc. to the Owner's satisfaction and as directed by the Engineer. During the course of the
work, the staging area shall be maintained in an orderly condition. Upon final demobilization, the
contractor shall leave the staging area in an orderly and clean condition, to the Owner's satisfaction, as
directed by the Engineer.
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2.4 DRILLING SITE ACCESS AND PREPARATIONS

The Owner will be responsible for providing access to the drill sites for a truckmounted drill rig and for
clearing the drill sites where necessary. The Owner will provide the necessary personnel and equipment
for preparing the drill sites. The Contractor shall be responsible for the timely and efficient completion of
the Work including the provision of any staging and/or other supports for the rig and its equipment. The
Owner shall assist the Contractor in constructing staging/supports using available equipment, where
necessary. After removal of the drill rig, each site shall be cleaned up to the satisfaction of the Owner, as
directed by the Engineer.

SECTION 3.0 - MONITORING WELL DRILLING STRATEGY

In general, one deep and one shallow monitoring well will be installed at each of the two (2) drill sites at
the Mt. Polley Project. The locations of the drill sites, designated G1 and G2, are shown on the attached
Figure 1. Monitoring wells will be installed at one (1) site, designated as G1 along the Bootjack Access
road kilometer 9.5 and along the old Polley Lake pump road, designated G2.

Each monitoring well will consist of 50.8 mrn (2 inch) diameter PVC tubing (screens and risers) installed
in a pre-drilled borehole. The monitoring well holes should be 150 mm (6 inch) in diameter since it is
generally recommended that a minimum annular space of 2 inches be maintained between the inside
diameter of the borehole and the outside diameter of the monitoring well (ref. ASTM Standard D5092,
subsection 6.6.2). The holes may be drilled to a minimum diameter of 125 mrn (5 inches) provided that
there will be sufficient annular space between the outside of the monitoring well and the inside of the
borehole/casing for the insertion of a tremrnie pipe large enough to deliver the backfill materials to the
required depth.

At G1, the hole for the deep monitoring well will be advanced to a target depth of between 30 and 35
metres, to be determined by the Engineer at the time of drilling. For costing purposes, a target depth of 30
m can be assumed. as indicated in Table 1. After completion of the deep monitoring well, a shallow well
will also be installed at the drill site, at the discretion of the Engineer. For costing purposes, it can be
assumed that a second monitoring well hole will be drilled to a maximum depth of 15.

Along the old Polley Lake pump access road, the deep monitoring well holes will be terminated at a
distance of 30 to 35 metres into bedrock. If no Bedrock is present at a 35 m depth then this depth will be
the end of hole. EOH. At G2, the expected thickness of the overburden ranges from approximately 30 m
to 35 m. After completion of the deep monitoring well at each location, a shallower hole will be drilled
and terminated within the overburden at a depth determined by the Engineer at the time of drilling. For
costing purposes, the maximum depth of the shallower monitoring well holes can be assumed to be the
depth of the bedrock surface, as indicated in Table 1.

The monitoring wells shall be installed in a manner similar to that shown on Figure 2. For the monitoring
well holes, the depth of the completion zone for each well will be determined based on cuttings retrieved
from the hole; down-hole groundwater inflow rates, to be estimated during drilling at approximately 3 m
(10 ft.) intervals; and periodic water level readings. In all cases, the completion zones will target the most
permeable zones encountered during drilling and will be determined on site by the Engineer. In general,
one well will be installed in the most permeable soil unit and one in the fractured bedrock near the
overburden-bedrock contact.
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SECTION 4.0 - EQUIPMENT, MATERIALS AND LABOUR
4.1 GENERAL

The Owner will provide a bulldozer, backhoe and any miscellaneous support equipment which is
currently on site, as necessary. The Contractor may obtain water necessary for mixing grout and concrete
at the Mt. Polley plant site. The Contractor must have a means of retrieving and storing sufficient water
for use at each monitoring well site.

The Contractor shall supply all other equipment, materials, supervision and facilities required for the
performance of the work. The Contractor shall also maintain a good supply of spare parts, casing, rods
and consumables. Subject to the approval of the Engineer, the Contractor may use equipment and
materials of his own preference, except for items which are specifically required in this Specification.
Items of equipment or materials which, in the opinion of the Engineer, do not meet the specified
requirements shall be replaced by the Contractor, at his own expense, with equipment and materials
meeting the specified requirements.

4.2 DRILLING AND SAMPLING EQUIPMENT

The Contractor shall mobilize and have in operation one drill rig capable of penetrating overburden and
bedrock until the work is complete. The Contractor shall employ a dry drilling method as described below
and shall have available split spoon sampling equipment. A method of estimating down-hole groundwater
inflow rates shall be provided by the Contractor and shall be submitted to the Engineer for approval prior
to carrying out the Work. The Contractor shall supply a means of periodically measuring down-hole water
levels during drilling unless provisions are made for the Engineer to supply such equipment.

Dry drilling methods must be used for the drilling of all monitoring well boreholes. Drilling fluids or
additives are strictly prohibited as they could contaminate the groundwater samples. For the monitoring
well holes in overburden acceptable drilling methods include hollow-stem auger, air-rotary with casing
advancer, or dual-wall (reverse circulation) air-rotary. The drilling method selected should allow for
temporary support of the borehole walls both during drilling and during backfilling operations since
cohesionless alluvial deposits may be encountered at the old Polley Lake pump access road. For the
monitoring well holes in bedrock (in the minesite area), acceptable drilling methods include air-rotary or
reverse circulation. No mud-rotary drilling or air-rotary drilling using a down-hole hammer will be
permitted.

4.3 MONITORING WELL INSTALLATION

Monitoring wells will be installed as shown on Figure 2. An estimation of the quantities of supplies and
materials required for the monitoring wells, which the Contractor must supply, is provided in Table 2.
Since the actual monitoring well completion zone depths will not be determined until the drilling of each
hole is complete, the estimates given in Table 2 are based on maximum quantities expected.

The monitoring wells should consist of 50.8 mm (2 inch) diameter, decontaminated, flush-jointed and
threaded Schedule 40 PVC tubing (includes both riser pipe and screen). For each well, the Engineer will
select either a 3.05 m or 6.10 m (10 ft or 20 ft) long well screen, depending on the relative permeability of
the surrounding geologic zone. The screen shall comprise #20 (0.020 in. or 0.25 mm wide) slot, or
similar, section of PVC. The Contractor shall have available sufficient screen lengths to install 6.10 m of
screens at each monitoring well. The Contractor shall also supply sufficient centralizers to attach to the
tubing at 6 m spacing as well as end plugs, top caps and slip couplers for all wells.
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A uniform sand, such as #16 silica sand (or 0.40 mm min. diameter), will be required for the filter pack
around the well screens. Such sand shall be no coarser than #10 mesh and no finer than #40 mesh. The
sand will be bounded by a low permeability seal zone comprised of at least 1 m of fine (3/8" dia or less)
bentonite chips. Above the top seal, the annulus between the PVC casing and the wall of the hole will be
backfilled with a cement-bentonite grout mixture. Below the lower bentonite seal, where necessary, the
hole will be backfilled using either a cement-bentonite grout mixture or a clean sand and gravel, to be
approved by the Engineer. A surface bentonite seal will also be installed along with a protective steel
casing complete with locking cap set in concrete around the top of the PVVC casing for protection.

The grout shall consist of water, Normal Portland Cement and high-yield milled bentonite (unaltered),
mixed to a thick consistency. The recommended mixing ratio is 30 USgal water : 3 bags cement : 1/2 to
113 bag bentonite.

All backfill materials placed to a depth greater than 3 m below the ground surface must be installed from
the bottom up using a delivery (e.g. tremmie) pipe to prevent bridging of the backfill materials inside the
hole during installation.

SECTION 5.0 - RECORD KEEPING

During the drilling program, the Contractor shall keep a running log of the drilling operation. This log
shall be signed by the driller and foreman and the original copy given to the Engineer at the end of each
shift. The log shall include a general description of the overburden and bedrock, measured groundwater
inflow rates, water level readings, and general conments on drilling conditions and unusual rises or drops
in the water levels during drilling. The locations of the water inflow tests and water level readings will be
determined by the Engineer.

All the time spent drilling versus testing shall be recorded whether to the account of the Engineer or to the
Contractor.

The Contractor's Representative and the Engineer shall agree on quantities for payment on a daily basis.

The signed daily quantity forms, when summarized in a monthly invoice, shall form the sole basis for
payment for the Work.

SECTION 6.0- MEASUREMENT AND PAYMENT

6.1 MOBILIZATION/DEMOBILIZATION

Payment for mobilization shall include for all costs of mobilizing and establishing the Contractor's
presence at the designated staging area. Mobilization will be considered complete when the drill is fully
functional and actively drilling its first hole. Payment for demobilization shall include for all costs of final
cleanup and removal from the site of the work of all equipment, materials and waste as directed by the
Engineer.

Payment for mobilization and demobilization will be made at the lump sum rates negotiated between the
Owner and the Contractor.

6.2 SITE PREPARATION AND DRILL MOVES

Measurement for payment of drill moves will be made on the basis of an hourly rate for the drill moves
and shall include tear down, move and rig set-ups required for the work.
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Payment for drill moves will be made at the rate negotiated between the Owner and the Contractor.
6.3 DRILLING AND TESTING PAYABLE ON AN HOURLY BASIS

Drilling operations shall be carried out at the locations and to the depths directed by the Engineer.
Measurement for payment for drilling will be made on the basis of the actual time taken to drill the holes
and perform the tests, as prescribed by the Engineer. Payment will be made at the rates negotiated
between the Owner and the Contractor and shall include for all costs of the drilling operations required to
advance the hole. Payment for the installation of the monitoring wells will be made at a separate rate to be
negotiated between the Owner and the Contractor.

6.4 STANDBY FOR UNANTICIPATED WORK STOPPAGES

Standby time shall be deemed to occur when, in the opinion of the Engineer, the Contractor is delayed for
short periods through no fault of the Contractor. Payment for standby time, up to a maximum of 8 hours
per shift, will be made at the rate negotiated between the Owner and the Contractor.

6.5 CONSUMABLE ITEMS

Unit rates for the consumable items shall be established based on the values included in the attached
Table 2, to be completed by the Contractor. Consumable items required by the Engineer and not included
on Table 2 will be made at the actual net cost, including handling and freight, for delivery of the materials
to the site. All items and materials to be claimed as consumables must be approved by the Engineer prior
to being used in the Work.

SECTION 7.0 PURGING

The contractor will purge the well so that it is free of fines and is suitable for environmental sampling.
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TABLE1

IMPERIAL METALS CORPORATION
MT. POLLEY PROJECT

GROUNDWATER MONITORING PROGRAM

SUMMARY OF DRILLING PROGRAM

Deep Well Hole Shallow Well Hole
Well | Approximate | Maximum | Split Spoon | Maximum | Split Spoon
Site Expected Expected Sampling Expected Sampling
Overburden | Hole Depth Hole Depth
Thickness (m) (m)
(m)
North End
G1 30 35 NO 15 NO
South End
G2 30 30 NO 15 NO
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TABLE2

IMPERIAL METALS CORPORATION
MT. POLLEY PROJECT

GROUNDWATER MONITORING PROGRAM

MONITORING WELL SUPPLIES

ltem Quantity Unit Unit Rate Total Cost
(SCDN) (SCDN)

1. 2in. dia Schedule 40 PVC solid riser
(flush jointed, threaded,
decontaminated, c/w centralizers at 6 m
spacing).

2. 2in, dia. Schedule 40 PVC screen (#20
slot, flush jointed, threaded,
decontaminated).

3. Bentonite chips (“Enviroplug” or similar)

4. Portland normal cement (Type 1)

5. High yield unaltered bentonite drill mud

6. Silica sand (#16 or similar)

7. Silica sand (#20/#30 or similar)

8. Concrete stone mix

9. 2in. dia. PVCslip couplers, bottom plugs
and J-type top caps.

10. Steel protective casings

TOTAL COST

Notes:
-Quantities of materials were estimated assuming that all wells will be installed at the maximum target depth

-Quantities of cement and high-yield bentonite were calculated based on a mix ratio of 30 USgal of water: 3 bags cement: % bag
bentonite.

-If unit sizes of materials supplied by the Contractor differ from those indicated above, quantities should be adjusted
accordingly.
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KNIGHT PIESOLD LTD. GROUNDWATER MONITORING WELL
CONSULTING ENGINEERS COMPLETION DETA”_S
PROJECT M7, POLLEY PROJECT PROJECT No. 1628
LOCATION  N: B HOLE No.
COMPLETION DATE ' GROUND ELEVATION

PROPOSED 1996 GROUNDWATER MONITORING WELLS
SCHEMATIC DIAGRAM

PVC Top cap (venled)}

PYC Stickup Steel profective casing
Ground surfoce approx. Im with hinged, focking cop
£ - ~ k_ . -
[
NS /§ NN
im approx. \
N Granular bentonite (chips) surface seaf

Cement—bentonite grout
/ (onnular seal}

|_——— 2" Dia. AVC cosing (Sehedule 40,

Groundwater / decontaminated flush jointed, threaded
table (fyp.) v /W ceniralizers at 6m spocings)
f_ _ Granufar bentonite (chips) seal
gls v
h_rﬁ /5‘:7;'60 sang, fine—groined {mortar
| 0.6m M. . l§ 7 sand, e.g. #F20-30 siica)
H A
| kr 4 2" Dig. PVC screen #20 (Schedule 40,
! Completion zone /located i ° . . /— 0.020 in. slet gpenings, deconfaminated
in most permeable zone . [ # flush jointed, threaded)
i /it o= |0 ¢
below groundwater (abf'e\ = Filter sand pock (clean medium to
; 3.05m T = / coarse siica sand, e.g. #16 grads)
: or 6.10m HE R
N PVC end plug (decontaminated,
Y | i =y Hush threaded)
e Granular benlonite (chips) seol
0.3m an./vg‘ 3 -

Te ‘.\- 150mm (€7} Min. hole diameter
H‘_H’ﬁ-_:\ Hole backfilled with clean, granular

= YT moterial (sand and gravel) or thick
- .0 grout as gpproved by the Engineer
EOH

NOTES
1. Depths of hole, PVC and off backfill materials io be recorded.

2. AN backfill materials to be installed using fremmie
pipe to prevent bridging.

FIGURE 2
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