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EXECUTIVE SUMMARY

The work under this contract is the Site Rehabilitation of the Venus Mine Tailings located 22 km
south of Carcross, Yukon. All work was completed as per the PWGSC specifications and
drawings. The main components of the design includes the installation of a Waterloo Barrier
sheet pile wall system, a cap over the tailings consisting of a geotextile, clay layer and a capillary
break, the construction of a plug at the outlet of the asbestos decant pipe and a drainage
discharge system.

Public Works and Government Services Canada (PWGSC) was retained by the Department of
Indian Affairs (DIAND) to provide construction management and on-site supervision during the
execution of the work. The prime contractor was the Carcross/Tagish Development Corporation
(CTDC). The subcontractor for the installation of the Waterloo Barrier was C3 Environmental.

The work began on August 11, 1995 and was completed on October 20, 1995. Overall, the
project proceeded as planned.

This report should be read in conjunction with thew C3 Environmental report entitled "Waterloo
Barrier System - Sheet Pile & Sealant Installation Report, October 16th, 1995." The geotechnical
information was not included in this report, however, should this information be required, a copy
of the report can be obtained from Public Works and Government Services Canada. .

The actual total cost of the project is $1,198 880 excluding the engineering costs. The budget
was $1.2 million including $100,000 for contingency. The project objectives were met, the total
cost was under the allowed budget, and the work was completed on schedule.
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Venus Mine Tailings: Site Rehabilitation Project no. 626483

INTRODUCTION

The rehabilitation of the Old Venus Mine tailings pond was initiated by Indian Affairs and
Northern Development(DIAND), Action on Waste, in collaboration with the Carcross/Tagish
Development Corporation(CTDC) and Public Works and Government Services Canada (PWGSC).
The project is funded by DIAND as part of their Action-on-Waste program and the contract is
a contribution agreement between DIAND and the CTDC, the prime contractor for this project.

Two drilling programs were undertaken during the summer of 1995 by J.R.Paine and Associates.
The first program took place between June 15th and 21st. The drilling program was design to
confirm the tailings' volume quantity. Originally, the scope of work included the relocation of
the tailings pond to a receiving gravel pit at km 97.5 along the Klondike highway. However, a
reevaluation of the options was necessary due to public opposition. The containment of the
tailings in-place became the reasonable option. At this point, a second drilling program was
undertaken by JR.Paine on July 19th and 20th. With this information, Public Work and
Government Services Canada provided drawings and specifications.

The CTDC reviewed the PWGSC specs and provided an estimated cost of $1,064,464.00. The
cost estimate was approved and the work commenced on August 11th. The Contribution
Agreement was signed on August 25, 1995 (see Annex A for details).

There are several components to the design which will reduce the release of contaminants into
the environment and are as follows:

1. The Waterloo Barrier Sheet Pile Wall which minimizes the lateral migration of leachate
from the tailings pond;

2. The Capping Material which ultimately serves multiple purposes. The cap consists of the
following:
» a Nilex nonwoven geotextile C24 immediately overlying the tailings;
e 200 mm layer of silty clay cap; and
* 300 mm layer of capillary break material.
The capping material eliminates the potential for erosion of the tailings surface, maintains
the tailings in ‘a saturated state and minimizes upward migration of contaminated water
and tailing fines. The saturated state design is to minimize Acid Rock Drainage(ARD)
which is a natural, chemical and biological oxidation of reactive sulphide mineral when
exposed to air and water. The leaching and "flushing" of these chemical products is the
cause of adverse effects to the environment.

3. The Asbestos Cement Decant pipe has been sealed at its upstream and downstream ends
to prevent water and sediments from flowing into the lake environment. Originally,

" surface runoff ran across the tailings pond picking up fine tailing particles. The runoff

would flow into the inlet of the decant pipe, discharging into Tagish Lake and depositing
the suspended fines. The cap at the outlet prevents further discharge of tailings fines into
the lake environment.

Environmental Services
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Venus Mine Tailings: Site Rehabilitation Project no. 626483

4. Drainage Discharge System controls the surface runoff level above the capping material.
5. Underlying dense stiff clay, although it is not man made, provides an excellent barrier
below the tailing and minimizes any vertical migration of contaminated water.

J.R Paine and Associated Ltd. and Underhill Professional Land Surveyors and Engineers provided
the necessary engineering services. J.R.Paine provided construction management services during
the initial phase of the work and conducted drilling and material testing programs. Underhill

provided land surveying services including the layout of the Waterloo Barrier system and in-place
volume quantities.

Pathway analysis was performed by Michael Goldstein of Soilcon Laboratories LTD. in
Richmond, B.C. The report is entitled "Pathway Analysis and Reclamation Plan at the Old
Venus Mine Tailings."

Some issues emerged during the execution of the work: highway culvert repair and settlement
near the Waterloo Barrier. The highway culvert was damaged during the installation of the
Waterloo Barrier. Additional costs were incurred by the contractor to performed the repairs.
Additional concemns arose due to the sealing capabilities of the culvert. Several remedial options
have been presented in this report. The settlement of the tailings near the Waterloo Barrier
occurred at the completion of the work. Additional capillary break material was hauled to fill
the settled area. An evaluation of the site will be required during the summer of 1996 to confirm
the cause and effect of the settling tailings.

The work was completed on October 20, 1995.

Environmental Services
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Venus Mine Tailings: Site Rehabilitation Project no. 626483

PART A
1.0 WATERLOO BARRIER INSTALLATION

The Waterloo Barrier System is an low permeability interlocked steel sheet pile wall system.
The wall is designed to provide containment of the tailings pond. From a plan view, the wall
ties into the bedrock outcropping at the south west corner of the tailings pond, borders the
south and east edges of the pond and ties into the bedrock outcrop at the north east comer
of the site (see Diagram no.1 for details).

The contract for the installation of the Waterloo Barrier System was awarded to C3
Environmental, a division of Canadian Construction Controls Limited. Pile driving was sub-
contracted to a local company: R.C.Crane and Construction Ltd. of Whitehorse, Yukon.
Quality control was performed by C3 Environmental engineers during the installation of the
system.

The sheet pile joints are sealed with silica fume modified, thiotropic cementitious based grout
WBS Type 301. The process of grouting begins by a "flushing stage". Flushing involves
lowering a high water pressure hose into the wall joints and flushing accumulated soil. At
the same time, the joint is checked for depth which indicates the condition of the sheet pile
wall. Quality control of the cementious grout was also ongoing.

The installation of the Waterloo Barrier System commenced at the south section of the site
on September 2nd. According to the geotechnical logs, a boulder stratum exists from 2.5 m
to 3.5 m depth underlaid by stiff native clay. An attempt was made by the installation crew
to drive the pile into the boulder stratum but was unsuccessful because the sheet pile could
not penetrate passed the boulder stratum without damaging the top of the pile. This method
was attempted from pile No. 19 to No. 56. From pile No. 57, a trench was excavated to
remove the difficult boulder stratum. The sheet piles were placed into the trench, driven into
the underlying clay and backfilled. This created an adequate seal between the bottom of the
wall and the native clay.

From pile no. 200 to 341, the geotechnical logs from J R Paine and Associates Ltd indicated
shallower bedrock. The pile were custom cut to follow the bedrock profile. Since trenching,
rather that driving, had become the standard procedure, a trench was excavated. This enabled
the inspection of the exposed bedrock for fissures and other charactenistic hindering the
proper seal of the wall/bedrock joint. The bedrock was inspected and appeared acceptable
for our purposes. The piles were placed above the exposed bedrock and backfilled on both
sides.

The PWGSC drawings indicate the design location of the Waterloo Barrier wall. However,
circumstances dictated a slight offsetting from its intended location. The wall varied from
the design for two reasons: lack of staging area for the installation equipment and shallow
bedrock profile. The first reason for modifying the wall location was that the installation
crew required a 5 m wide working area on both side of the wall for their heavy equipment.

Environmental Services
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Diagram 1: Site Drawing
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Venus Mine Tailings: Site Rehabilitation . Project no. 626483

The design drawing show the Waterloo Barrier at the edge of the existing berm, leaving no work
space on the east side of the wall. The wall location was therefore amended and offset inward
by 5 m toward the tailings(see as-built drawings in Annex D). The second reason for altering
the wall location was the shallow bedrock encountered near the outcrop at survey benchmark no.
166. Overburden was excavated at the west side of the outcrop during the levelling of the
tailings. The ground elevation was lowered by approximately 2 m. A trench was dug at the
intended location of the wall. The bedrock was found at a depth of 0.1 m to 0.5 m. Therefore,
the wall was relocated farther around the outcrop to enable a deeper section of the wall to be
installed, making it more stable (see annex D for details).

Various types of equipment were required during the installation of the Waterloo Barrier
system. The heavy equipment was obtained through R.C.Crane and Construction Ltd. The
following equipment was used by this contractor:

*  Lewis 2500 Ib Drop Hammer;

* Grove 20 Ton Telescopic Boom Crane;

+ P&H 20 ton Lattice Boom Crawler Crane;
+  P&H Track Backhoe; and

» Cat 950 Front End Loader.

C3 Environmental were responsible for grouting and sealing the joints. The following
equipment was used:

« Colloidal Mixer;

*  Grout Holding/Agitator Tanks;

»  Water Measuring Equipment;

» Viscosity Measuring Equipment;

+ Portable Air Compressor;

*  Moyno 3L4 Progressive Cavity Pump;

» Grout Volume Measuring Equipment; and
* Grout Lines and Pressure Control Valves.

Like the heavy equipment, the man power was divided into two crews: the sheet pile
installation and grouting crew. The sheet pile installation crew consisted of 2 heavy
equipment operators and one labourer from R.C.Crane. The cutting and welding of the
wall's top sections was also performed by this contractor as required. The C3 Environmental
crew consisted of a sheet pile installation quality control engineer and a labourer. The
grouting crew consisted of a grouting quality control engineer and three labourers: two
labourers were hired locally and the other was a C3 Environmental employee.

The construction of the Waterloo Barrier System began on September 2nd and was completed
on September 21st. The pile driving took 16 days to complete and was completed on
September 17th. The grouting of the joints commenced on September 13. The scheduled
timeframe for this work had been 6 weeks commencing on August 28th. The work
commenced slightly behind schedule, however, the installation crew worked 14-hour days and

Environmental Services
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7-day weeks to completed the work two weeks ahead of schedule.

C3 Environmental supplied a Quality Control Documentation entitled Waterloo Barrier
System: Sheet Pile & Sealant Installation Report which includes the following information:

Pile identification number;

Date and time of driving;

Model of hammer and energy rating;

Elevation of top of pile;

Length of sheet pile in the ground when driving is complete;
Rate of penetration in feet per minutes;

Detailed remarks concerning alignment, obstruction, etc..;
Plumbness records of each joint installed; and

Joint flushing records for each joint.

A N A )

The Waterloo Barrier System Quality Control document is not included in this report.
However, should it be required, 1t may be obtained by contacting Public Works and
Government Services Canada.

The total labour, equipment and material cost of this item was $548,000. No cost overruns
were incurred for this item of the contract.

2.0 SILTY CLAY CAP

This item of the contract includes supplying, loading, hauling, placing, grading and
compacting a clay capping material. It consists of a 200 mm layer of silty clay material
placed over the geotextile. The material was hauled from the old residential school site 2 km
north of Carcross off highway 37 to Tagish. The purpose of the clay cap is to isolate the
tailings pond and reduce potential contamination of surface runoff. An Atterberg Limit was
performed and the results are as followed:

Liquid limit 23.1 %
Plastic Limit 19.0%
Plastic Index 4.1%
Unified Soil Classification CL

Permeability Range using
Standard Proctor Compaction 0.0004 to 0.00005 cm/hr

The hauling and placing of the clay material took approximately 11.5 days. A total of 880
loads were hauled with an average of 13 to 14 loads per truck per day. The hauling was
performed during two periods: the first 480 loads were hauled and placed on the north third
of the tailings and the remaining 400 were later hauled and placed at the south end.

During the construction, the tailing's pond final grade elevation was lowered from 82.5 m to
82.35 m. A mass balance calculation was performed to determine the final grade utilizing

Environmental Services
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the materials available on the tailings. Since the thickness of the silty clay is 200 mm, the
final elevation of the clay was set at 82.55 m. Once the levelling of tailings at the north half
was completed, the initial 480 loads of silty clay were hauled and placed. This work took
place between September 18 and September 23, inclusively. Six trucks were used to haul the
first 480 cu.m. of material.

At the west side of the north half, difficult conditions were encountered. The placement of
clay was near impossible due to the tailings' extremely saturated condition. At this point, it
was determined that a solid subbase was absolutely required to properly place the clay layer.
To construct a solid subbase at the south half, additional dry material was relocated from the
wind blown area. This raised the south tailings' final elevation to the original design
elevation of 82.5 m. Consequently, the final elevation of the clay returned to 82.7 m across
the entire site, hence requiring additional clay material at the north half of the tailings pond.
The final clay thickness at the north half was therefore increased to 450 mm. Relocation of
the wind blown tailings and final levelling of the south half of the tailings pond was
completed on September 27. The following day, the hauling and placing of the remaining
clay resumed and was completed on October 4.

The estimated in-place quantity of clay material was 2650 cum. This was based on the
surface area of tailings of 13,300 sq.m. and the 200 mm layer of in-place clay material.
However, the final clay volume exceeded the initial estimate by 1200 cu.m. and totalled 3850
cum. This increase in volume was due to consolidation, settlement and a change of tailing
grade at the north portion of the tailings pond. The original item cost was estimated at
$50,100 based on a $18.90/cu.m. unit rate.

Expected Actual
Volume 2650 3850
Cost $50,100 372,765

The equipment used for this task included haul trucks as described above, a Cat 950 front end
loader, a Caterpillar D4 LGP and D6D. The D6D was used mainly for placing the clay along
the east edge of the site where the tailing subbase was sufficiently stable. On the other hand,
the D4 LGP was used where the tailings subbase was too saturated and unstable for the
heavier D6D. The Caterpillar D4 LGP, being lighter that the D6, also had 30" wide
pads(rather that 24" pads). This piece of equipment was necessary for placing the clay
material over unstable tailings.

3.0 COLLECT AND BURNING OF DEBRIS

This item of the contract includes the collection and burning of wooden debris and brush
located throughout the site. The bumning of debris started on September 11, 1995 and was
completed on September 12th. The work included cutting brush and small trees at the berm
and wind blown tailings areas. It also included collecting the wooden debris located above
the dike. All the combustible materials were collected onto the tailings area and set ablaze.

Environmental Services
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Also included under this item of the contract, a low permeability plug was constructed at the
inlet and outlet of the asbestos cement decant pipe. The inlet was plugged with bentonite
clay and capped with concrete as shown in Diagram no. 2. This work was performed on

August 29th and 30th.
TOP OF GRADEZ

T T TR R R IR RV, //:///://N/»W

BENTONITE SEAL
CONCRETE CAP
(1200x1200x400 DEEP)

600mm DIA.

. : _.f‘ p;pE/

ZD/ECANT PIPE ENCASED

IN CONCRETE (EXISTING)
OVERSIZED ROCKS

Diagram 2: Details of Decant Pipe Plug at Inlet

A concrete plug was also constructed at the outlet of the asbestos cement pipe at the lake
shore. Three 12' asbestos pipe sections were removed at the outlet. A plug was constructed

consisting of a 1.2 m concrete plug and a bentonite plug of 375 mm thick (see Diagram no.4
for details).

The work involved building circular wooden forms and placing them into the asbestos pipe.
The concrete was poured on Saturday, October 14. Due to cool nights in October, a torch
and a tarp were installed to maintain a warm environment for the curing process. On the
following Monday, the bentonite plug was poured from the top of the asbestos pipe.
JR.Paine and Associates recommended using a 1:1:1 mix of PUREGOLD bentonite chips,
X-tra Gel high yield bentonite and portland cement.

Environmental Services
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This portion of the project took approximately 5 days to complete. The total cost was
$4,032 as per the Contribution Agreement between DIAND, Arctic Environmental Strategy,
and the Carcross/Tagish Development Corporation.

The only heavy equipment required for this activity was an excavator to remove the three
sections of asbestos pipe.
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Diagram 3: Detail of Decant Pipe Plug at Outlet

4.0 EXCAVATING AND LEVELLING TAILINGS
4.1 Excavate and relocated wind blown tailings located outside the Waterloo Barrier

This part of the contract included excavating and placing wind blown tailing material
originally located outside the original berm and consolidating them within the tailings pond
area. In total, 3656 cu.m. were excavated from the wind blown tailings area. This work was
accomplished in two sections: an initial 1120 cu.m. of wind blown tailings was excavated and
completed on September 7 and an additional 2043 cu.m. of mainly native clayey material
was excavated on September 25th and 26th and relocated onto the tailings pond area.

Environmental Services
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The initial 1120 cum. of windblown tailings were excavated as per the PWGSC
specifications. However, the laboratory results from the confirmatory samples taken indicated
that additional wind blown tailings would need to be excavated and relocated onto the tailings
pond.

The dry condition of the wind blown tailings also assisted greatly in the levelling of the
tailings: dry material placed above wet tailings made it easier for the levelling process. Once
the 1120 cu.m. were relocated, a mass-balance calculation was conducted by Underhill. The
results of this calculation indicated that an additional 1400 cu.m. was required to bring the
level of the tailings to the design elevation of 82.5 m. This estimated volume did not account
for consolidation and would most likely be in the order of 1600 cu.m. after consolidation and
settlement. To avoid cost overruns for this item, the final elevation of the tailings was
lowered from 82.50 m to 82.35 m (thus requiring no additional material to be hauled).

To achieve 82.35 m across the entire site, excessive handling of the tailings pond material
was required. Through capillary forces, the pore water migrated upward. The top 500 mm
layer of tailings quickly exceeded its liquid limit and became unstable and unworkable.
Several attempts were made to let the tailings dry before resuming the levelling process.
However, only a few passes were necessary before the D4 LGP dozer would get stuck.
Levelling proceeded very slowly due to these saturated conditions. Consequently, the
contractor tried a different approach. He placed the D6 dozer at the perimeter on stable
ground and tied the winch cable to the back of the D4 LGP dozer. The D4 would crawl
across the saturated tailings pulling the D6D's winch cable. Once he was far enough and
almost stuck, the D4 LGP would get winched out as it backbladed. The D4 LGP would once
again venture into the saturated tailings and get pulled out by the D6D and so on. This "Yo-
Yo" method was much more effective for relocating saturated soil.

Finally, the saturated tailings final grade was achieved at 82.35 m. However, the moisture
content was so high (exceeding the liquid limit), that the contractor was unable to place the
textile and the clay without creating deep ruts with the dozer and damaging the geotextile
material in the process. After covering the north half of the tailings pond, it became evident
that a solid base would be required in order to properly place the geotextile and the clay.
Several attempts were made to allow the tailings to dry and the pore water to settle.
However, when there tailings appeared dry and stable, only a few passed with the dozer was
required before saturated and unstable conditions would return. This meant that additional
dry soil would be required, hence, the tailings final grade was reset to 82.5 m. The least
expensive and most readily available dry material was located at the wind blown tailings area.

An additional 2043 cu.m. was excavated from this area. Little quantity was actually wind
blown tailings material, but rather, the majority appeared to be native clayey silt. With a
dozer, the contractor began near the Waterloo Barrier and pushed the top 300 mm of saturated
tailings toward the west side of the pond as he filled in with native dry matenial. This
provided a solid base for working as he continued to push the wet material further and further
away from the wall. Within 4 days, the contractor had levelled the majority of the remaining
south portion of tailings and had constructed a solid subbase for placing the geotextile and

Environmental Services
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the clay. The total excavated material from the wind blown tailings was 3656 cum. The
original contract estimate was 1600 cum.. However, due to excessive consolidation, an
additional 2043 cu.m. was required.

Expected Actual
Volume 1600 m* 3656 m®
Cost $9760 $22,301.60

A estimated total of 7 days was required to relocate the wind blown tailings to the tailings
pond. Equipment required to complete this work were a Northwest excavator, a Caterpillar
D8, D6 and D4 LGP dozer. The Caterpillar D8 dozer was used to stockpile and the
Northwest excavator to relocate the stockpile over the Waterloo Barrier.

4.2 Excavate and Relocate Tailings

The excavation and relocating of the tailings inside the Waterloo Barrier includes cutting the
material at the perimeter located above the 82.5 m elevation grade, relocating it to low areas
such as the center of the pond area. This activity was done concurrently with the excavating
and relocating of the wind blown tailings. The work days for this activity was 34 days. The
work was primarily done using the Cat D4 LGP dozer. The duration of this work was
expected to take 2 weeks. Due to the saturated tailing conditions, this activity took an
additional 3 weeks.

The initial phase of the levelling work included the construction of a temporary drainage
ditch. Its function was to divert the spring water around the tailings. A filter dike was
construction at its outlet to filter suspended tailings. The filter was maintain throughout the
duration of the project.

The original estimate for the volume of the tailings to be excavated was 1700 cu.m.
However, because the final elevation for the north third of the tailings pond was lowered 150
mm to 82.35, an additional 526 cu.m. was excavated. The circumstances for theses changes
are included in the section 4.1 "Excavation and Relocation of wind Blown Tailings" of this
report. The following table indicates the expected and actual cost incurred for this item of
the contract at a unit cost $8.82/cu.m.

Expected Actual
Volume 1700 m? 2225 m?
Cost $15,000  $19,633.32

Environmental Services
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4.3 Final Shaping and Grading of Tailing Pond

The final shaping and grading was performed concurrently with the excavation and relocating
of the tailings. Some backblading was required which took little time. Once the tailings
were levelled, the dozer did the minimum amount of activity on the tailings to avoid
activating the capillary forces and saturating the surface tailing. An estimated 80% of the
tailing pond surface was very stable. The remaining 20% ranged from semi-saturated to
extremely saturated. A 3000 sq.m. area of tailings at the west edge was covered with a
second layer of geotextile above the clay cap. The textile also provided additional stability
when placing the capillary break material.

This work was performed by backblading with either the cat D6D (or the D4 LGP in softer
areas). The unit cost for this item of the contract was $0.36/sq.m. for a 13,300 sq.m. area and
a total cost of $4655.

5.0 SUPPLY AND INSTALL GEOTEXTILE

This section of the contract includes the purchasing of a Nilex non-woven geotextile(C24)
and installation as per the manufacturer requirements. The Nilex geotextile has two purposes.
From a construction perspective, it provides stability during the placement of clay material.
From a design point of view, the textile acts as a filter to prevent tailings fines from
migrating upward to the surface.

The materials arrived on site on September 8. On September 18, the hauling and placing of
the clay material commenced, hence, the geotextile was placed concurrently. The cloth was
overlapped by 24" in areas where the tailings was very soft. A 12" overlap was used in areas
of stable tailings. The entire levelled tailings pond was covered with the textile and overlaid
by the silty cap. Additional textile was placed to cover a 3000 sq.m. area at the west edge
of the tailings. Due to extremely saturated and unstable conditions, the textile may have been
damaged when the clay was placed. Approximately 25 rolls of geotextile were placed below
the clay and an additional S rolls to cover the 3000 sq.m. of wet clay.

Two labourers were required to place the textile and was accomplished by manually unrolling
the rolls. A estimated 6 man-days were required to place the textile across the entire site.
This item cost was on a unit price basis for a design surface area of 13,300 sqm.. The
contractor's unit rate for this item of the contract was $3.38/sq.m. (supplied and installed).
The total cost for this item was $44,954.

6.0 CONSTRUCTING DRAINAGE DISCHARGE SYSTEM

The drainage discharge system is composed of a 600 m diameter corrugated galvanized
culvert located at the south end of the tailings pond. This system drains excess surface runoff
from the top half of the capillary break. The elevation of the outlet is 82.85 m, therefore
maintaining a saturated condition for the bottom 150 mm of the capillary break, the clay cap

Environmental Services
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and the tailings. A dry condition is maintained for the top 150 mm of the capillary break.

A 120 cm x 25 cm notch was cut at the top of the wall. A flared end section was tack-
welded to the wall and connected to the culvert. The culvert was installed at a 5% grade
(approx) and runs southward perpendicular to the Waterloo Barrier for a distance of

60 ft to an 900 elbow. Then it runs eastward toward the outlet of the Highways Culvert for
80 feet (see as-built drawings for details). The culvert was backfilled at and near the elbow
to provide structural stability. The outlet of the drainage system is composed of a second
flared end section which discharges the runoff into a small ditch lined with gravel material.

The work commenced on October 17th. A welder cut a 120 ¢cm x 25 cm notch into the top
portion of the Waterloo Barrier. He tack-welded a flared end section to the wall. The area
was then graded and prepared for the installation of the culvert. The next day, five 20'
sections of 600 mm corrugated culvert and the 900 elbow were installed. On October 20th,
three additional 20' sections were delivered to the site and installed along with the outlet
flared end section.

This item was costed on a lump sum basis. However, since only 25 m of culvert was
installed instead of 80 m, the item cost was reduces as follows:

Expected Actual
Length 80 m 25 m
Cost $15,053 $4704.06

The installation of 25 m of culvert required 3 manhours of cutting and welding and an
estimated 3 mandays for the installation of the discharge system. An excavator was used to
handle the culvert sections into place. The D4 LGP dozer graded and prepared the area for
the installation of the culvert.

7.0 CAPILLARY BREAK MATERIAL

The loading, hauling, placing, grading and compacting of 75 mm minus screened pitrun
material is included in this item of the contract. The purpose of this material is to prevent
erosion of the clay cap material and provide a break in the capillary forces. The idea behind
the coarse gravel is to maintain the tailings saturated while providing a relatively dry and
stable surface.

A grain size analysis was performed on the material and is enclosed in Annex F: J R Paine
Construction Management report. The original cost estimate for this activity included the
screening pitrun to meet the design gradation specification for 75 mm gravel. The cost was
estimated at approximately $13,000. To avoid delay of project, an arrangement was made
between the CTDC and the Yukon Territorial Government(YTG) to purchase gravel material,
at a cost of $5.00/cu.m from their Kilometer 90 pit. This cost was estimated at $25,000

Environmental Services
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rather that $13,000 for screening; hence increasing the cost by $12,000 for this item. The
Carcross/Tagish Development Corporation reviewed their estimated costs taking into account
the proximity of the pit(2.5 km) and the time frame for loading hauling and placing of the
material. In conclusion, the CTDC estimated that this additional cost would be absorbed into
their original cost estimate of $16.16/cu.m.

The hauling and placing of the pitrun commenced early afternoon of October 11. The work
proceeded quickly and was completed on Sunday, October 15. The loading, hauling, placing
and compacting of pitrun material at the outlet was also included under this item.
Approximately 10 loads of unscreened pitrun material and 10 loads of 75 mm minus screened
material was hauled concurrently with the hauling and placing of the capillary break maternal.
Both items(item 7.2.7 and 7.2.8) were combined into this item because both were hauled from
the same location, hence justifying having identical hauling costs. The material was placed
in 300 mm lifts and compacted with the dozer to minimize potential settlement.

A total of approximately 550 loads of gravel was hauled. The first 400 loads were hauled
in approximately 2.5 days using 8 haul trucks. The remaining 150 were hauled 3.5 days
using 2 to 3 haul trucks. Approximately 4 loads were hauled per hour per truck. The work
proceed extremely quickly during the first two and a half days, however, the pace was slowed
down to enable the dozer to properly place and grade the gravel material.

The unit cost for the capillary break material was $16.16/cu.m. Included in this cost is the

$5/cu.m. the YTG charged for the supply of the material. The costs are outlined in the
following table:

Expected Actual

Volume 4100 m’° 4725 m?
Cost $66,250 $76,356

The equipment used for hauling were band member haul trucks. The placing of the material
was performed in combination by the D6 and the D4 LGP.

80 SUPPLY AND PLACE PITRUN AGGREGATE AT OUTFALL AREA

This item was deleted from the contract. Rather, pitrun material was hauled, place,
compacted and included in the previous item(Capillary break Material). The material was
taken from the same pit and therefore, justifies the consolidation of both items into one and
costed at the same unit rate(see previous item).

Environmental Services
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9.0 COST TO COMPLETE

The cost to complete includes administration, supervision and other miscellaneous costs. This
item was a fixed cost for $344,779.

Environmental Services
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PART B
1.0 PROJECT COST REVIEW

This section reviews the construction costs for the project. Additional cost were incurred
by the CTDC for work above and beyond the original items in the PWGSC specification
document. This included additional labour, equipment and material costs incurred due to
difficult working conditions during the levelling of the tailings pond and during the
highway culvert repairs. Table 1 summaries and compares the itemized contract unit and
lump sum costs and the actual cost.

1.1 Additional Cost to the Contract

Due to unforseen circumstances, the project incurred some additional costs including the
repair of the highway culvert, additional equipment time, labour and "cost to complete"
costs. The extra costs incurred for the repair of the highway culvert were unexpected.
No drawings are available indicating the location of this culvert. The costs include the
labour, equipment and material costs are as follows:

Progress Claim No.3

Highways Culvert Repair $12,000

Additional Equipment Time $20,000

Additional Labour $11,000
Progress Claim no.4

Additional Cost to Complete -$8700

Highway_ Culvert Repair

The work involved replacing a section of highway culvert located along the temporary
drainage ditch and at the Waterloo Barrier. The culvert section located below the
temporary ditch was damaged during the excavation and a 2 m section needed
replacement. The YTG crew from Carcross were on site to perform these repairs. During
the installation of the Waterloo Barrier, the sheet piles damaged the Highway culvert.
Both sides of the Waterloo Barrier were excavated to a depth of approximately 5 m
exposing the culvert. Approximately 5 m of culvert were removed from both side of the
wall. A hole was cut into the wall in order to place the new section of culvert. The hole
was cut as small as possible and a concrete plug was poured on both side to seal the
Waterloo Barrier/wall intersection. The design for this plug was reviewed and approved
by the Waterloo Barrier installer, C3 Environmental Ltd. The details are shown in
Diagram no.4 on page no. 16. The excavation was then backfilled with tailings and
native clay. The labour, equipment and materials costs claimed and approved for this
additional work was $12,000. This extra cost is claimed under Progress Claim no.3
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Additional Equipment Time

The CTDC had estimated and budgeted 2 weeks of equipment time for the levelling of
the tailings during their initial estimate of 1.1 million dollars. Due to the saturated and
unstable conditions of the tailings, the work took 5 weeks to complete (see section 4.1
_of this report for details). This doubled the expected rental cost of the equipment. An
agreement was made that the CTDC would get compensated for this additional 2 weeks
of equipment time, hence $20,000. This extra cost is claimed under Progress Claim no.3
(see Annex C for details).

Additional Labour, Supervision and Surveyor Time

These extra costs were claimed for the increase in unit cost items. The claim was
approved by the DIAND site representative for the amount of $11,000. This extra cost
is claimed under Progress Claim no.3 (see Annex C for details).

Additional "Cost to Complete Project" Cost

Under Item 9: "Costs to complete project”, the CTDC included their profit, administration
and accounting costs. These costs were based on percentages of the total cost of the
project. Since the cost increased from $1.11 MM to $1.2 MM, the CTDC claimed for
additional costs due to this increase in total project costs. The claim for this additional
cost was $8700. It was agreed to and approved by the DIAND site representative.
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Project no. 626483

1.2

Overall Summéry of Project Costs

The following table summaries the expected and the actual project costs:

Table no. 1: Project Cost Summary

ITEM DESCRIPTION Unit EXPECTED ACTUAL
Cost Quantity Cost Quantity Cost
1 Waterloo Barrier LS. n/a $548,000 n/a $548,000.00
2 Silty Clay Cap $18.90/m’ 2650 m? $50,100 3850 m3 $72,765.00
3 Dispose of Wood LS. n/a $4,032 n/a $4,032.00
Debris
da Excavate Wind Blown $18.90/m? 1600 m> $9,750 3656 m3 $22,301.60 .
Tailings
4b Excavate Tailings $6.10/m’ 1700 m® $15,000 2226 m3 $19,633.32
4c Final Grading $0.35/m’ 13,000 m $4,600 | 13,300 m? $4,655.00
5 Installation of n/a 13,300 m’ $45,000 | 13,300 m? $44,954.00
Geotextile
Drainage Discharge Ls. 80m $15,053 25 $4704.06
System
7 Capillary Break $16.16/m’ 4100 m® $66,250 4725 m> $76,356.00
Material
8 Pitrun at Outfall Area 300 m’ $6,900 0 0
9 Costs to Complete L.S. n/a $344,779 n/a $344,779.00
SUBTOTAL $1,109,464.00 ’ ( | $1,142,179.98
Highway Culvert Repair $12,000
Equipment Time $20,000
Labour , Supervision and $11,000
Surveyor
Additional "Costs to Complete" $8,700
SUBTOTAL $51,700
TOTAL I $1,193,879.98

N
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2.0 ADDITIONAL WORK FOR NEXT SUMMER
2.1 Highway Culvert Upgrade

During the construction of the temporary drainage ditch, a 600 mm diameter corrugated culvert
was discovered. The Yukon Highway Transportation department was asked to verify whether
the culvert was installed during the construction of the Klondike Highway. However, no
documents nor drawings identified the location of the culvert. Its purpose and ownership is
therefore unknown. The highways culvert as shown on the as-built drawings in Annex D may
have been installed prior to the construction of the Klondike Highway during the Venus Mine
operation in the 1970's.

Because the culvert runs underneath the tailings pond from the highway embankment, a concern
was raised concerning its structural integrity( life expectancy) and the possibility of infiltrating
contaminated tailings water. To address these concerns, various options were proposed by
PWGSC and are as follows:

Option

1. Status Quo (Do Nothing)
Insertion of a Culvert Sleeve
Installation of a Interior Water-proof liner
Remove and Replacement with New Culvert
Cap and Seal Outlet

SNk wbo

Option 1: Status Quo (Do Nothin

Currently, a "Do Nothing" approach is being followed. A monitoring program of the culvert
effluent is underway by Renewable Resources, Indian and Norther Affairs Canada. If water
concentrations of arsenic are found to be below federal and territorial guidelines, this option
may be acceptable. However, a proactive options, as presented below, may reduce the risk
potential future liabilities and provide a more adequate "care-free" long-term solution.

Option 2: Insertion of a Culvert Sleeve

This option consists of sliding a smaller plastic culvert inside the existing corrugated steel
culvert and sealing the interstitial space with a bentonite slurry mix. The water presently
running through the culvert may have to be diverted during the installation process.
Physically, the new culvert can be pushed carefully, section by section, with a backhoe. The
disadvantage of this option as that if any intersecting culverts merge with the main culvert
along the sleeve, flow will be restricted. Any flow from these intersecting culverts shall not
be restricted as it could potentially raise the soil's pore pressure and adversely affect the
stability of the highway slope. If intersecting culverts are detected during the camera
inspection, two options are available: excavate and expose joint and place a T-section or
select a new option. The advantage is the lower cost and it is estimated that the labour,
equipment and material costs will range between $15,000-$20,000.

Environmental Services
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Option 3: Installation of a Interior Water-proof liner

This option is a more highly technical solution to sealing the culvert. The technology
involves coating the interior of the culvert, hence restricting potential tailing water from
seeping into the culvert. The advantage of this technology is that, unlike option 2, holes can
be cut into the liner at the intersecting culverts, hence not restricting the flow of water.
Presently, there are no local contractors equipped to perform this type of work. A company
from Vancouver or Edmonton would be required at an excessive mobilization cost. Bob
White, a local contractor who performs TV inspection services, mentioned that next summer,
he plans to purchase the necessary equipment to perform such work.

To properly install this liner, running water through the culvert needs to be diverted during
the installation. The installer was not willing to provide a cost estimate until a remote camera
inspection has been conducted. More information is required before assessing the feasibility
of this option.

Option 4: Remove and Replacement with New Culvert

This option implies excavating 50 to 75 linear metres of culvert located below the tailings
hence removing the capping material. Due to the saturated nature of the tailings, an
extremaly wide trench would be required to excavate and remove the existing steel culvert.
Our experience during the repair of the culvert dictates that the working condition would be
similar. Hence it is anticipated that water will constantly fill the excavation and make the
replacement of the culvert very difficult, time consuming and costly.

Option 5: Cap and Seal Outlet

This option involved constructing a seal plug at the outlet of the highways culvert to prevent
the flow from running into the aquatic environment of Tagish Lake. It is recommended that
this option not be selected because the function of the culvert is unknown. There are no
drawings or documents available indicating the origin of the running water. It is assumed
that the culvert drains pore water from the highway subbase. Constructing a plug could
potentially prohibit the free draining of the soil and potentially jeopardize the stability of the
highway slope. After the TV inspection is performed, sufficient information may be gathered
to determine the culvert's function and the origin of the flow. However, without being
absolutely certain of the function of the highway culvert, this option 1s not recommended.

Prior to evaluating the options, it is recommended that a visual inspection of the culvert be
performed. The culvert interior inspection can be conducted through remote camera investigation.
This method of inspection will provide the additional information necessary to adequately
evaluate the viability and costs of the options above. The remote camera inspector is to provide
the following information:
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Public Works and Government Services Canada : 21




Venus Mine Tailings: Site Rehabilitation ' Project no. 626483
1. Physical condition and size of culvert;
2. Location and size of intersecting culverts;
3. Location and an angle of elbows and other obstructions; and
4. Any other information necessary to evaluate the remedial options.

The following is a local contractor equipped and experience in this field:

Yukon TV Inspection Services
9 Salter Pl.
Whitehorse, Yukon

Phone no.: 403-633-5051
2.2 Drainage Discharge System Upgrade

The inlet of the discharge system, located at the wall, was constructed at a elevation of 82.85 m.
If the tailings settles over the next year, this elevation may need to be lowered to allow free
drainage of the top 150 mm of the gravel. These modifications are minor and less costly.
However, the upgrades are critical to the control of an acceptable water level and the appearance
of a dry condition.

23 Regrading of Capillary Break Material

Assuming that the tailing pond is stable, it is recommended that capillary break matenal be
regraded. This work shall be accomplished in July or August, 1996, when the tailings have
undergone a full freeze-thaw cycle and potentially settled.

Presently, the standing water covers approximately 50% to 70% of the tailings pond. To
eliminate visible standing water, it is recommended that additional pitrun be hauled to the site
and placed in the depressions (i.e. at the location of the standing water). The material is to be
screened 75 mm minus and 25 mm plus pitrun: all particle sizes below 25 mm shall be screened
out. The standing water will sit between the gravel particles and ensure a dry surface condition.
If this work proceeds, lowering the outfall elevation may not be required as described in section
2.2 above.

24 Settlement Issue near the Waterloo Barrier

On October 20th, settlement of the capping material was noticed at the east side of the tailings
pond immediately inside the Waterloo Barrier. The decant pipe may be located immediately
below this settlement area. It is also possible that the decant pipe was punctured during the
installation of the Waterloo Barrier. If this has occurred, the settlement may be caused by the
soil filling the pipe cavity. Settlement did not occur until the outlet was capped and sealed. This
indicates that the decant pipe may have filled up with water which allowed the soil to free-flow
into the pipe. If the pipe has been filled with the settling tailings, no additional settlement will
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be expected. However, further settlement may occur next summer when the tailings thaw out.
If this is the case, additional material may need to be hauled to backfill the settled area. The
settlement of the tailings should not cause an environmental concern. The settling tailings have

no escape pathway because the tailings are confined by the concrete and bentonite cap at the
outlet.

Next summer, after the soil has thawed and further settlement has occurred, an evaluation of the
site will be required to determine the necessity for further work.
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CONCLUDING REMARKS

The project was completed on schedule and under budget. The difficulties pertaining to the
execution of the work were solved as the situations arose. The Carcross/Tagish Development
Corporation (CTDC) manager and superintendent were very cooperative during this project.
When extra costs were anticipated, Larry Whelan and Mel Jonhson reevaluated their operating
costs and determined whether additional costs could be absorbed into the estimated costs. For
example, the CTDC absorbed the additional $5/cu.m. for the purchase the capillary break material
into their $16.16/cu.m unit cost.

Concerning the planning of the work, a preconstruction meetings was held with the CTDC before
the start-up of the work. However, the C3 Environmental crew was not present causing some
delays at the start-up of the job and some misunderstandings concerning their work plan. For
example, the project manager was under the impression that the installation of the wall would
begin at the north end of the tailings. However, the material for the south end section had
already been ordered. It is recommended that next time, a pre-construction meeting be held with
the prime contractor, the design and construction management engineers and all subcontractors.
The purpose of this meeting would be as follows:

» Prepare a step-by-step work plan and schedule;
» Discuss anticipated difficulties with the execution of the work; and
e Clanfy ambiguities in the design specification document(if any).

The cost estimate provided by the Carcross/Tagish Development Corporation on August 4th was
broken down into items as per the original PWGSC specification document. However, the
original document was amended to alter the method of payment and replace the geomembrane
specifications with a geotextile. The changes are included in a revised document entitled "Design
of Venus Mine: Site Rehabilitation, July 1995 (Revised September, 1995)" in Annex B.

Overall, this project was good learning experience for all parties involved. The execution of the
work was completed on schedule and under the allowed budget.
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Followup Contracts

Following completion of the contract for installation of the Waterloo Barrier, and cover on the
tailings, two items required follow up. These were as follows:

1. During installation of the Waterloo Barrier, it was discovered that there was an underground
pipeline that angled across the site. The origin of the pipe could not be traced, nor could its
present ownership. In a followup contract in 1996, Yukon TV Inspection cut into the pipe,
lowered a video camera into the opening and provided a continous video tape of the condition of
the pipe. An analysis of the video indicated that the pipe was corroding, joints were failing, and
there were breaks in the pipe itself. Clearly there was a need to address the condition of the
pipe.The cost of undertaking this inspection was $4,300.00.

2. The original concept for the cover was based on creating a condition which would result in the
tailings being submersed at all times, thus preventing ARD. A further design condition was that
the final appearance of the surface would be dry, simply for appearance.It was known that water
was entering the site from two sources, a steady flow from beneath the highway, and surface
water resultant from rainfall and snow melting. What was not known at the design stage was the
amount of water that would enter the site from beneath the highway, nor that this flow would
continue unabated throughout the winter. While it was anticipated that there was sufficient water
entering the site to ensure that the primary objective of submerging the tailings would be
accomplished, it was not anticipated that this objective would be met within days of completing
the Waterloo Barrier. Nevertheless the final surfacing of the tailings with a coarse material was
expected to provide a medium for allowing water to run off the site via a laminar flow process. In
hindsite, material utilized to provide the conduit for laminar flow contained too high a fines
content to permit free flow of water and ponding resulted. To address the ponding issue remedial
work was required.

As followup work, several contracts were prepared. The first contract which was undertaken was
a contract to add additional coarse rock to the surface of the tailings pond in an attempt to reach
the objective of a dry pond. Additional material was placed over the area which had ponded
during the previous summer. While the depth of water ponding was reduced, the primary affect of
adding additional material was that the area ponding was enlarged. As the work was undertaken
during winter, over snow, no decision could be made on the effectiveness of the additional
material at the time it was placed. This work was undertaken by Arctic Backhoe Services Ltd. for
$31,798.00.

Shortly after the coarse material was placed, a second contract was undertaken by Yukon TV
Inspections Ltd. This contract involved the installation of a new HDPE pipe to connect with the
pipe which angled across the tailings, at a new location, and sealing the existing pipe at the wall
location. This contract was in the amount of $58,700.00. The new pipe was installed during
winter months through the tailings and through the wall. Final cleanup of the backfilling was
deferred until spring, as was the plugging of the old culvert.In spring, the contract amount was
revised to $67,931.00 to cover additional work.Yukon TV Inspections returned in spring and
excavated along the south wall and exposed the old pipe. A hole was cut into this pipe and
concrete pumped into it to form a seal at the wall. While on site, trenches from the previous year's
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work were cleaned up, and the new pipe buried at its exit location. The coarse rock which had
been placed during the previous winter was regraded. In an attempt to improve the flow of water,
the outlet at the south wall was lowered, and the discharge spout reattached.

It was planned to haul in an additional 10 loads of waste crushed gravel to fill in a void at the
location outside the wall where excavation had taken place. The initial attempt to haul gravel was
a failure as the loaded truck got stuct before it could dump its load. Further attempts at hauling
were suspended to prevent damage to the tailings cap. As a result there remains a void at the
south end of the wall. Should further attempts be made to fill in this void, they should be
undertaken only under winter conditions.

There appears to be some evidence of erosion along the wall approximately midway along the

east side. If material is hauled in to correct the depression along the south wall, the eroded areas
should be filled in.
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CONTRIBUTION AGREEMENT
ARCTIC ENVIRONMENTAL STRATEGY
ACTION ON WASTE PROGRAM

FOR THE PERIOD FROM August 1, 1995 to March 31, 1996.

This Agreement made in triplicate the _Z295 'h('day of __Aubwsi” L, 195

BETWEEN

Her Majesty the Queen in right of Canada, as represented by the
Minister of Indian Affairs and Northern Development

345 - 300 Main Street

WHITEHORSE, Yukon

Y1A 2B5

(hereinafter referred to as "Canada")

OF THE FIRST PART

Carcross Tagish First Nation
Box 130
CARCROSS, Yukon
YOB 1BO
(hereinafter referred to as the "Recipient")
OF THE SECOND PART

1. INTRODUCTION

1.1 Whereas the Minister has been authorized to establish and implement the
Arctic Environmental Strategy, hereinafter referred to as the AES,
throughout the Yukon Territory;

1.2 And whereas the Recipient has requested financial assistance from Canada
to participate in the AES;

1.3 And whereas Canada has agreed to provide the Recipient with financial
assistance to meet the said requirements;
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2.1

22

3.1

4.1

5.1

5.2

5.3

Now therefore this agreement witnesses that the parties hereto, in
consideration of the covenants and undertakings herein contained, covenant
and agree as follows:

PURPOSE

The purpose of this Contribution Agreement is to enable the Recipient to
partmpate in the Arctic Environmental Strategy, Action on Waste program
in the Yukon Territory.

To enable the Recipient to clean up the mine tailings of the Old Venus mine
in accordance with the plans and specifications outlined in Appendix "A" to
this Contribution Agreements.

DURATION

This Agreement shall come into effect on the 1st day of August, 1995 and
shall continue in effect until the 31st day of March, 1996, by which time the
Recipient agrees to have fulfilled all of the terms and conditions of the
Agreement. Funding under this Agreement shall terminate on the 31st day
of March, 1996.

WORKPLAN

The Recipient agrees to undertake the Workplan in the manner and within
the time set forth in Appendix "A" to this Contribution Agreement.

FUNDING

Subject to the terms and conditions herein described, and subject to funds
being appropriated by Parliament for the purposes herein, Canada shall
contribute to the Recipient an amount not to exceed One Million One
Hundred Thousand Dollars ($1,100,000.00).

An advance payment in the amount of Four Hundred Thirty Four Thousand
Dollars ($434,000.00) will be made upon signing of this contribution
agreement.

Payment will be made upon receipt of progress claims for work satisfactorily
completed as agreed between the Carcross Tagish First Nation’s Project
Manager and DIAND's Project Officer.




5.4

6.1

6.2

6.3

6.4

71

Final payment will be made upon receipt of a final report as required in
Section 7.1.1.1.

DISBURSEMENT OF FUNDS

The disbursement of AES funds by the Recipient shall be in general
accordance with plans and activities approved by the Director, Renewable
Resources representing the Department of Indian Affairs and Northern
Development.

The Recipient agrees that the Contribution or any part thereof shall not be
disbursed for any purpose other than those contained in the Agreement.
Failure to comply with the provisions of the Agreement entitles Canada to
recover from the Recipient an amount equivalent to the sums disbursed for
a purpose other than those contained herein, and the Recipient agrees that
these amounts shall constitute disallowed expenses, which shall be due and
payable by the Recipient to Canada within thirty (30) calendar days of so
being requested in writing.

The Recipient agrees to repay any overpayment and unexpended balances,
and that these amounts constitute an amount due and payable by the

Reapient to Canada within thirty (30) calendar days of so being requested
in writing.

The Recipient understands that this funding has been granted only until the
31st day of March, 1996. Acceptance of these funds by the Recipient does
not guarantee that the Reupxent will receive funding under Arctic

Environmental Strategy Program in future years.

REPORTS
A ctivity Report

7.1.1 The Recipient agrees to provide reports on the Workplan specified in
Section 4.1 as follows:

7.1.1.1 provide a final report no later than the 31st day of March,
1996, detailing the total expenditures and activities for the
duration of the Agreement.




7.2

8.1

9.1

Finandal Reports

7.2.1 The Recipient shall maintain a separate account for all receipts and
expenditures pursuant to this Agreement, and shall maintain
accounting records in a manner consistent with generally accepted
accounting principles and practices as issued by the Canadian
Institute of Chartered Accountants.

7.2.2 The Recipient agrees to provide an unaudited financial statement no
later than the 31st day of March, 1996, detailing the recipients
expenditures concerning the AES throughout the life of this
agreement.

7.2.3 The Recipient agrees to forward the reports and financial statements
to Director, Renewable Resources, DIAND, 345 - 300 Main Street,
Whitehorse, Yukon Y1A 2B5, on behalf of Canada.

NON COMPTIANCE

Failure by the Recipient to fulfil any of the terms and conditions of this
Agreement may result in no further funding being provided to the Recipient.
In such an eventuality, the Recipient shall have thirty (30) calendar days
from the date of so being requested in writing by Canada to take remedial
action. Failure by the Recipient to do so may result in Canada terminating
the Agreement, with the requirement that all funds not disbursed be
returned to Canada within thirty (30) calendar days of so being requested in
writing.

AUDIT

Canada reserves the right to audit the accounts and records of the Recipient
to ensure compliance with the provisions of this agreement. Recipient shall
make available in a timely manner any records, documents, information and
explanation as the audit may reasonably require.

Canada agrees to inform Recipient of the financial results of any audit which
it may initiate, providing general comments, information and explanation as
the audit may reasonably require.




10.

11.

10.1

111

12.1

123

124

12.5

CONFLICT OF INTEREST

No former public office holder who is not in compliance with the post-
employment provision of the Conflict of Interest and Post-Employment Code
for Public Office Holder shall desire a direct benefit from this Agreement.

COMPLIANCE WITH ENVIRONMENTAL LEGISLATION

All activities undertaken pursuant to this Agreement shall conform to
applicable environmental legislation and policies at the federal, territorial and
local levels.

GENERAL

No member of the House of Commons of Canada shall be admitted to any
share or part of the Agreement, or to any benefit to arise therefrom.

This Agreement supersedes all communications, negotiations and
agreements, either written or oral, between the parties hereto in respect of
matters pertaining to this agreement, prior to its execution and delivery.

The Recipient shall indemnify and save harmless Canada, its servants and
agents from and against any damages, costs or expenses, or any claim,
action, suit or other proceeding which they or any of them may at any time
incur or suffer as a result of any injury to persons (including injury resulting
in death) or loss of or damage to property which may be or be alleged to be
caused by ar suffered as a result of actions or omissions of the Recipient, its
servants and agents.

The present Agreement shall be deemed to have been entered into at
Whitehorse, in the Yukon Territary, and shall be governed by and
interpreted in accordance with the laws of the Yukon Territory.

Any and all agreements entered into by the Recipient with third parties to
fulfil its obligations under this Contribution Agreement shall include the

following clause:

"The parties hereto agree and fully understand that the Carcross
Tagish First Nation is not, and does not act as, the agent for Her
Majesty the Queen in right of Canada in respect to this Agreement
or any part thereof. The parties hereto further agree and
acknowledge that each of them acts herein solely as its own Principal
and on its own behalf."




12.6

12.7

12.8

This Agreement may be amended by mutual written consent of both parties
hereto or their duly authorized representatives.

This Agreement may be terminated by either party with reasonable cause
upon thirty (30) days written notice indicating the intent and reasons for
such termination. All monies unaccounted for at that time shall be subject
to an immediate audit as provided for under Article 9 of this Agreement.
Any overpayment and unexpended balances shall be repaid and such other
appropriate actions shall be taken by Canada or at its direction in these
matters.

Any information released or announced to the public concerning the subject
matter of this Agreement shall adequately acknowledge the contribution
made by Canada on behalf of the federal government.




GOVERNMENT OF CANADA
SIGNED
24 A.h(\z} 1845 » 'Pa-\....u C"\RML}Q{S
Date Director, Renewable Resources
‘ DIAND
fag 25,95 %;@
Date ‘ / Carcross Tagish First Nation

I certify that this Agreement meets Treasury Board requirements for the Arctic
Environmental Strategy in the Yukon.

Lo 2475 Z_
Date ' 7 Director
Corporate Services
- ‘ DIAND
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WORKPLAN

PROJECT NAME: VENUS MINE TAILINGS SITE REHABILITATION

These Technical Terms and Conditions cover the “in place” environmental clean-up of the
mine tailings of the old Venus Mine at Km 86.5 on the South Klondike Highway by the
Carcrass / Tagish First Nation during the time period from August 1, 1995 to MARCH 31,
1996. The total estimated cost of the project, one million and one hundred thousand dollars
{ $ 1,100,000.00 ), will be provided by AES Action on Waste, Indian and Northern Affairs
Canada.

N N REE:

1. To appoint the First Nation’s Capital Project Manager to the project to ensure that the
project is implemented in accordance with these Technical Terms and Conditions and
this Contribution Agreement.

2. To advise DIAND by copy of a Band Council Resolution of the appointed Project
Manager’s authorized levels of authority (e.g. negotiating and signing Technical Terms
and Conditions, approving changes in scope, signing contracts, etc..)

3. To carry out the following work:

a) The environmental clean-up of the mine tailings of the Old Venus in accordance
with the Plans and Specifications prepared by Public Works and Government
Services' Environmental Services Branch (Edmonton). The Plans and
Specifications form a part of these Technical Terms and Conditions.

b) To ensure that an environmental screening is carried out prior to starting the
project.

c) Recording, preparation and distribution of on-site project meeting and weekly
maeeting minutes.

4, To ensure that the supplier and installer of the Waterloo Barrier provide a one years
warranty on the installation of the Waterloo Barrier.




[0]]

10.

11.

12.

That the First k__don’s Project Manager will accor._any DIAND’s Project Officer or
authorized designate on all inspections and will provude necessary site and

construction project information.

That DIAND has the right to examine the project at any reasonable time and to engage
its own or consulting inspection services to ensure conformity with the approved
plans and specifications and to these Technical Terms and Conditions.

That it has the responsibility to undertake this project using sound project
management practices that will ensure successful completion of this project.

AGREES;

To appoint a Project Officer and advise the First Nation in writing of this persons
name.

To appoint an on-site representative for the project officer and advise the First Nation
in writing of this persons name.

To transfer funds in a timely and efficient manner for the implementation and
completion of the project in compliance with these Technical Terms and Conditions.

D.assznnmn.oﬂmls Percent Value

Completion of items in Sections 1,2, 39.4% $434,000.00

3, 11 and 14 of these Technical
Terms and Conditions and by signing
these Technical Terms and Conditions.

Progress payments for work satisfactorily 60.6% $666,000.00
completed as agreed between the First

Nation’s Project Manager and DIAND's

Project Officer.

Total Funds for the Project 100.0% $1,100,000.00

SS /(T H FIRST NATION AND DIAND AGREE:

That an environmental screening will be conducted prior 1o the first release of funds
to the First Nation.

That a progress review will be held by DIAND in March of 1396 to determine the
actual status of this project at which time any necessary decisions on future projects
may be made.




13.

14.

15.

‘Allocation of -V;xre year Capital Contributions-__ dependent upon successful

completion of current years projects.

An initial payment will be made to the First Nation to cover the up-front costs for the
project as well as supply and delivery of the Waterloo Barrier. Subsequent progress
payments will be based on satisfactorily completed work, as agreed upon between the
First Nation's Project Manager and DIAND’s Project Officer.

A 10% holdback will be retained on all progress payments.




~ ’ S
Carcross/Tagish Development Corporation

Head Office : PO. Box 130 Carcross, Yukon ~ YOB 180 Tel : (403) 821-4109
Fox : (403) 821-4811

August 04, 1995

D.I.A.N.D.

Technical Services

Department of Indian & Inuit Affairs
415 - D 300 Main Street

Whitehorse, Yukon

Attn: Mr. Art Dell P. Eng - Manager, Technical Services.
Dear Sir;

Re: Construction Cost Estimate Venus Mine Site Tailings - Site
: Rehabilitation.

Attached please find our estimated cost to undertake the work as
outlined in P.W.G.S.C Construction Documents of July 1995. We
acknowledge receipt of addendums changing earthwork quantities from
tonnes to n3 where applicable and agree to survey measured
quantities for final payment.

The geomembrane item 6 has not been included due to problems from
supplier who is awaiting prices from the U.S. We should know today.

We hope the following to be to your satisfaction and look forward
to working with you again.

Regards,

Larry Whelan, Manager

cc. Mel Johnson - Construction Manager
Mark Palmer - Action on Waste Management
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" . CONTRIBUTION AGREEMENT
v ’ * ARCTIC ENVIRONMENTAL STRATEGY

ACTION ON WASTE PROGRAM

L
W I

AMENDMENT #1

§

S,

Contribution Agreement entered into between "Canada® and the "Carcross/Tagish First
.Nation" forithwe-period August 1, 1995 to March 31, 1996, to clean up the mine tailings of
the Oid Vﬁﬂgg mine is heraby amended:

1. 5. FUNDING, page 2 of the Contribution Agreement

Under Section 5.1 - "Subject to the terms and conditions herein ... an amount
not to exceed One Million One Hundred Thousand Dollars ($1,100,000.00).

2. All other terms and conditions of this contribution agreement remain the same.
SIGNED

21 Ockehe 148 Boeer Chuows

Date Director, Renewable Resources, DIAND
Date ’

| certify that this amendment to this Agreement meets Treasury Board réquirements for the
Arctic Environmental Strategy in the Yukon. '

QSZ [74) z =1

Date R/ Director, Corporate Services, DIAND

31899 PAGE.B882
DEC 4 °’85 12:14 493 667
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' November 30, 1995
R, i,

Carcross Tagish First Nation

P.O. Box 130
Carcross, Yukon
ACTION ON WASTE YOB 1B0O
#345, 300 Main Street:
Whitehorse, Yukon ATTENTION: Mr. Larry Whelan

Y1A 2B5
Dear Mr. Whelan:

Phone: 887-3270
Fax: {:23’, “7,32“ RE:  Contribution Agreement Amendment #2
Venus Mine Tallings Project

Please find enclosed three copies of the above amendment for the Venus
Mine Tailings Project.

Would you please review and have Chief James sign all copies. Please
return two original copies to us for our files.

If you have any questions, please call me at 667-3271.

L. Dorothv McLe

Administrative Officer
Arctic Environmental Strategy

Smcerely, -

encl.

HoU SEmutaven smndeves Canad?

DEC 4 '95 12:15 403 667 3198 PAGE.BB3
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CONTRIBUTION AGREEMENT
ARCTIC ENVIRONMENTAL STRATEGY
ACTION ON WASTE PROGRAM

AMENDMENT #2

Contril:ution Agreement entered into between "Canada” and the "Carcross/Tagish First

Nation" for the period August 1, 1995 to March 31, 1996, to clean up the mine tailings of
the Old Venus mine is hereby amended:

1. 5. EUNDING, page 2 of the Contribution Agreement

Under Sectnon 5.1 - "Subject to the terms and conditions herein ... an amount
not to exceed One Million One Hundred Ninety Three Thousand Esght Hundred
Eighty Dollars ($1,193,880.00).

Should bo amended to read Summmmmmdmmmmsmmﬂ_,m

2, All other terms and conditions of this contribution agreement remain the same.

SIGNED

26 Naewtw 1867 Ber Clow s

Date Director, Renewable Resources, DIAND

Date Carcross Tagish First Nation

| certify that this amendment to this Agreement meets Treasury Board redu’irements for the
Arctic Environmental Strategy in the Yukon.

2//% 7_—
Dats , Corporate Services, DIAND
DEC 4 85 12:15 493 667 3199 PAGE.BB4
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NEBD 10: Federal Department Public Works ,
Sdmonton, Alberts Co;-w-— vy «/ /M‘

DATE; October 27, 1995 - e § 5r /,A
ATYN: ¥r. @. Strymadka - P. Zng. Ngr. Hhis /’/()C?’/éf/

:‘:;. Restoration of Settlemsnt Along Retaining Wall At Venus XNine

Deay 8ir,

Pursuant to our tslephone conversation on Wedmasday
October 25, 1995 and our subseguent site visit on October 37, 199S.
The gsettlimmant is acowsx in an ares vhere tis sheat

he uwuu-mmmmnwuma;aytn;'
retaining ¥e Teooaend p approxisately o3ds O
gravel in the ares to refill the void and regrade the area adjacent
avay from the vall.

To do this the trenches and sarth bexms road has to be
recpensd and materval bauled to the site.

' The vork required and costs agsoclatsd are as follows:
Loader 20hrs, § $70.00 . $1,400,00

Supexviser a5hrs. § $30.00 . $750.00
Pick-~up and tamper $300,00

s D PO el

$3,100.00
Administration 108 - = - . 310.00

 Total - : . $3,410.00

: whole site will be in/undated
vith vatar from the hi y following

nelt.
riease call you bhave quum

Add IJ'1544§¢!4”‘n¢t¢w7/.¢{

Q@5 .vo rerelly : 8150
} ) flJM-‘G /"! - ,!‘.r‘o

LY 34 y2/,2 '
':=:=5hﬂ7 QCS“HJ‘
-

OCT 27 '95 12:87 ] | 483 821 4882 PRGE.@O2

DEC 4 'S5 12:16 483 667 3199 PAGE.BBS
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Source 0126 Subtype 00 Description PROGRESS CLAIM 4, VENUS MINE
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Public Works and LIST OF CONTENTS
Govt. Services Canada VENUS Mine Site Page 1
Project No. 626483 September 7, 1995

This Specification is part of the document referred to as
"Plans and Specifications" and marked "A" in the Articles of
Agreement entered into

on the day of 19__

Between Her Majesty the Queen

and

Signed

(Authorized Departmental Officer)

(Contractor)

INDEX TO SPECIFICATIONS

SECTION TITLE PAGES
DIVISION 01 GENERAL REQUIREMENTS

01005 General Instructions 8
01014 Project Control 2
01410 Testing Laboratory Services 1
01500 Temporary Facilities 2
01545 Safety Requirements 1
01561 Environmental Protection 1
Waterloo Barrier 11

Collection and Disposal of Debris at the Venus ,
Mine Tailings Site 1

Excavate Wind Blown Tailings, Outfall Area Excavation
and Level Existing Mine Site 2
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Gouvt. Services Canada VENUS Mine Site
Project No. 626483

Page 2
September 7, 1995

Supply and Placement of a Silty Clay Cap
Non Woven Geotextile

Capillary Break Material

Miscellaneous Aggregates

Construct Drainage Outfall

Test Hole Logs

INDEX TO DRAWINGS

Title: VENUS Mine Tailings
Site Rehabilitation
Tailings Treatment Plan
Project No.: 626483

Date: Revised September 7, 1995
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36
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1. DESCRIPTION OF WORK

1 Work under this Contract covers the "in place" environmental clean up of
mine tailings, at the Venus Mine Tailings Site, and related works.

2 The Venus Mine Tailings Site is located at approximate km 86.5 on the
Skagway-Carcross Highway; granular material is located at Community and
Transportation Services, Transportation Engineering Branch pit at Km 90
and capping material is located approximately 2 Km north of Carcross, and
is currently being landfarmed.

3 Work under this Contract covers the following as indicated on the drawings
and specifications:

1 Installation of an impermeable wall (Waterloo Barrier) to contain the
tailings pile at its current location.

2 Loading, hauling, and placing a silty clay cap.

Collecting and disposing wood debris, sealing pipes, and removing
scrub brush.

4 | Excavating wind blown tailings and levelling the tailings site.
5 Constructing a drainage discharge system.

.6 Supply and installation of a geotextile.

7 Hauling, and placing granular capillary break material.

.8 Community consultation.

4 Related work associated with this Contract include:

A Provision of an on site construction office suitable for use by the
Owner’s site representative and the contractor’s superintendent.

5 Testing services on this Contract will be provided as follows:
A The Owner will provide testing personnel to perform compaction

testing (if specified), grain size analysis, sieve analysis, and testing
for contaminants.

1
i
i
1
i
i
1
i
1
1 ;
1
i
1
i
i
i
i
1
1
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2 The tests performed by the Owner’s testing personnel will form the
basis for determining the depth and extent of materials to be
removed, and will form the basis for acceptance of the work.

.6 ltems peculiar to this contract include:

.1 The Contractor is free to use his discretion on the selection and
utilization of equipment for this project.

2 To the extent indicated on the contract drawings and specifications,
the Owner’s intent is to have the bulk of the work completed prior to
March 31, 1996.

3 Test borings undertaken by Public Works in 1986 and 1987 and
1995 indicate the presence of high water tables. The selection of
suitable equipment will be crucial on this project.

2. CODES

1 Perform work in accordance with National Building Code of Canada (NBC),
and any other code of the Yukon Territory or local application, provided that
in any case of conflict or discrepancy, the more stringent requirements shall
apply.

2 Meet or exceed requirements of:
A Contract documents.
2 Specified standards, codes and referenced documents.

3. DOCUMENTS REQUIRED

A Maintain at job site, one copy of each of the following:

Contract drawings.

Specifications.

Addenda.

Change Orders.

Field test reports.

Copy of approved work schedule.

Permits, licenses and land use regulations.
Environmental assessment report.

Labour and Materials Payment and Performance Bonds.

ERENE RO RY NN
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4. SITE CONDITIONS

A Site information contained in these contract documents was derived from
several sources listed below:

A Tailings Characterization was derived from a report prepared by
Rock Group Consulting Engineers dated August 1994, titled "Tailings
Characterization".

2 Remedial Options, and anticipated volumes were derived from a
report prepared by Kiohn-Crippen, "Study of Remedial Options"
dated March 1994.

3 Subsurface information was obtained from the Kohn-Crippen report,
the Rock Group Report, borings undertaken by PWGSC in 1986 and
1987, and sampling programs undertaken by PWGSC in 1995.

4 Topographic survey undertaken by PWGSC in 1995.

5 Location and depth of tailings were compared with reports prepared
by United Keno Hill Mines Ltd. in 1980.

.6 Selected geotechnical information is appended to these documents -
as Appendix ‘A’.

7 Photographs dating from 1970 until the present were consulted in
deriving the extent of tailings.

2 This Contract deals with environmental clean up. Information in the various
reports regarding the depth and extent of tailings is contradictory. While
every effort has been made to accurately depict the nature and extent of
the work to be undertaken, some subsurface conditions may vary from
those depicted on the drawings. Accordingly, the Owner will arrange for
continuous on site testing to ensure that the intent of the specifications will
in fact be met.

3 The tailings samples are reasonably typical of a polymetallic deposit with
sulphur contents ranging from 3 to 20%, iron from 4 to 9%, with associated
arsenic (2.5 to 7.9), zinc (0.05 to 1%) and to a lesser degree cadmium,
cobalt, copper, lead and nickel values.

5. WORK SCHEDULE

A Provide and maintain a work schedule showing anticipated progress stages
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and final completion of work within time period required by contract
documents.

Interim reviews of work progress based on work schedule will be
conducted as decided by the Owner’s site representative and schedule
updated by contractor in conjunction with and to the approval of the
Owner’s site representative.

6. COST BREAKDOWN

A

Before submitting first progress claim, submit breakdown of contract price
in detail as directed by the Owner’s site representative and aggregating
contract price. After approval by Owner’s site representative, cost
breakdown will be used as basis for progress payments.

7. MEASUREMENT FOR PAYMENT

A

Due to the nature of the work it is proposed to use a combination of lump
sum payments and unit price items to enumerate the Contractor on this
contract.

ltems which the Contractor will submit prices for are as follows:

1 Supply and installation of an impermeable wall (Waterloo barrier) to
contain the tailings pile at its current location.

Pricing to be based on proposal submitted.

Lump Sum

2 Load, haul, place, grade and compact a silty clay cap. Price to
include all labour and equipment to construct a silty clay cap.

2,650 cu m. @ =

3 Collect and dispose (by burning) wood debris on site, and dispose
of brush, and seal decant pipe. Price to include all labour and
equipment necessary to clean up work areas at the Venus Mine
Tailings site.

Lump Sum

4 Excavating wind blown tailings and levelling tailings site. Price to
include all labour and equipment necessary to excavate wind blown
tailings; excavate high areas on the tailings pile and move to low
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areas; final levelling and compaction of tailings site.

A Excavate and place wind blown tailings, including material in
the drainage discharge area.

1,600 cu. metres @

2 Excavate and relocate tailings on site.
1,700 cu. metres @

3 Final shaping, grading, and compaction of tailings site.
13,300 square metres @

5 Supply and installation of geotextile. Price to include all labour and
equipment necessary to supply a geotextile, and place the geotextile
in accordance with manufacturer’s recommendations, over the mine
tailings.

13,300 square metres @

.6 Constructing a drainage discharge system. Price to include the

supply and installation of piping material; supply and installation of

end sections and all connections.

Lump Sum

7 Loading, hauling, and placing capillary break material. Price to
include the loading, hauling, placing, and compaction of a capillary
break material to the lines and grades specified. ~

4,100 cu. m. @ =

8 Supply and place pitrun aggregate in the outfall area.

300 cu. m. @ =

.9 Costs to complete project. Price to include supervision, profit,
administration, community consultation, supply of temporary facilities,
flagpersons, scale persons, dewatering, and any costs for items not
covered above.

Lump Sum




"

Public Works and General Instructions Section 01005
Govt. Services Canada Page 6
Project No. 626483 September 7, 1995

8. CONTRACTOR’S USE OF SITE

A

Contractor has use of site with the following restrictions:
A Use of site shall comply with environmental protection requirements.

2 Tracking of mud onto the Skagway-Carcross Highway is not
permitted.

3 Contractor shall undertake any snow clearing at the Venus Mine
Tailings Site.

4 The Skagway-Carcross Highway may be subject to snow slides
during the winter months. The Owner assumes no responsibility for
lost time in the event that access to the site is curtailed for any
length of time due to snow slides or other natural phenomenon.

9. PERMITS

A

The Contractor shall be responsible for paying all costs associated with
obtaining licenses, permits and royalties. Costs for these items will be
covered under the cash allowance provided in the cost tables.

The Contractor shall register, obtain and pay for all licenses and permits for
individual tradespersons employed for work of their section.

10. PROJECT MEETINGS

A

The Contractor and the Owner’s site representative will develop an
appropriate schedule for holding project meetings.

For contract activities which are ongoing, project meetings shall be held
monthly.

For contract activities which are unique, e.g. Waterloo Barrier, installation of
geomembrane and start of winter operations, meetings shall be scheduled
at the start of each activity.

Times and locations of meetings to be approved by Owner’s site
representative.

Notify participants of meetings.

Record minutes of meetings, and distribute to participants within 3 days of
meeting.
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11.  SITE SUPERVISION

N Contractor will designate a competent and qualified supervisor to be on site
at all times during construction, to have full authority to make decisions for
the Contractor, to be knowledgeable of the requirements of the contract,

~and to act on the Owner’s site representative’s instructions.

12. COMMUNITY RELATIONS

A1 The Contractor will be responsible for undertaking any community
consultations required for this project.

2 The Contractor shall be responsible for providing and paying for any
required translation services, and for recording and distributing minutes of
meetings on approval of the Owner’s representative.

3 The Owner, and Owner’s site representative will attend any community
meetings related to this project at the request of the Contractor.

13. SETTING OUT OF WORK

A The Owner’s representative will arrange and pay for a survey crew to
provide initial layout of the work, periodic grade stakes, measurements for
final payment, and line and grade for the drain pipe.

2 The Contractor shall employ methods to place the drain pipe at the correct
elevation from lines and grades provided.

3 The Contractor shall take precautions to protect survey stakes. Costs to
replace the indiscriminate removal of grade stakes will be back-charged to
the Contractor.

14. EXISTING SERVICES

A Power poles and lines exist at the Venus Mine Tailings Site. These lines are
outside the work area and will be left in place. -

15. ADDITIONAL DRAWINGS

A Owner’s site representative may furnish additional drawings for clarification.
These additional drawings have same meaning and intent as if they were
included with plans referred to in Contract documents.
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16.

17.

18.

19.

WORK METHODOLOGY PLAN

A

The Contractor shall provide, prior to start of work, a Work Methodology
Plan that demonstrates how the various activities will be carried out.

The plan, shall be submitted in three copies, and indicate the equipment to
be used, sources of materials, and anticipated durations.

EXAMINATION OF SITE

A

A

Prior to finalizing pricing negotiations, the Contractor, a representative from
DIAND, and a representative from the design team shall visit the site to
ensure that all aspects of the work are clearly understood.

2 The Contractor shall notify the Owner’s site representative, in writing, of any
matters which could prejudice proper execution of the work.

DEFINITIONS

A The Owner, as described in these documents is the Manager,
Contaminants/Waste Programs, Renewable Resources, indian and Northern
Affairs, Whitehorse.

2 The Owner’s Site Representative is the Divisional Manager, Environmental
Services, Public Works and Government Services Canada, Edmonton,
Alberta.

3 The Contractor is the Tagish/Carcross Band.

4 It is understood that the contract will be undertaken through a contribution
agreement with the Tagish/Carcross Band.

LOCAL CONTENT

Two fundamental principles apply to the manner in which this contract is to
be executed. These are as follows:

A Human resources to execute the work to be recruited from local
communities to the maximum extent possible. Any legislation
effective in the Yukon Territory relating to use of local human
resources must be complied with without exception.

2 Training as required is to be provided to local recruits in undertaking
all aspects of the work.
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1. PROJECT CONTROL SYSTEM REQUIREMENTS AND APPLICATION

.1 The Owner’s site representative will operate a system of overall project
control of which this contract forms a part. The Contractor is required to
provide the Owner’s site representative with information and assistance
necessary to manage the project control system.

2. CONTRACTOR PROJECT CONTROL

1 The Contractor will be required to input into two aspects of the project
control system, as follows: '

A Schedule Control

A The Contractor shall provide a schedule (bar chart) to indicate
when various activities in the contract will be carried out.

2 Schedules shall be updated monthly to indicate actual
performance vs planned performance.

3 Deviations from the schedule shall be addressed by the
Contractor in such a manner that assurance is provided that
the contract will be completed by the specified date.

2 Cost and Quantity Control

A Maintain accurate up-to-date record of quantities of work
carried out.

2 Quantities of materials to be paid for by the cubic metre will
be measured by the Owner’s site representative prior to start
of work and after completion of the work.

3 Lump sum items shall be submitted by the Contractor as
applicable work is carried out.

4 On a monthly basis, report status on all items, report statistics
on lost time accidents, and cost data for cash allowance
items.

3. PURPOSE

A The purpose of Project Control Information includes the following:
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4.

5.

A Provide the Contracting Authority with the basis for allocating
resources to the project.

2 Identify cash flow requirements.
3 Documents how specific project objectives are being achieved.

4 Provide the Contracting Authority with the basis for making contract
payments.

2 The Contractor is advised that revisions to the plan to maximize project
efficiencies will be permitted.

UPDATING, MAINTAINING AND REPORTING PROGRESS

A As part of each site meeting, the Contractor and the Owner’s site
representative shall inspect all of the work in progress, and note any
variances from the approved contract requirements, or schedules.

EFFECT OF ACCEPTANCE

A Acceptance by the Owner’s site representative of the Contractor’s

schedules does not relieve the Contractor from any duties or responsibilities
required by the contract.
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1. GENERAL

1 This section covers requirements for inspection and testing services for this
contract.

2. APPOINTMENT AND PAYMENT

1 The Contractor will appoint and pay for services of testing laboratory for the
foliowing:
1 Inspection and testing required by laws, ordinances, rules,

regulations or orders of public authorities.

2 Inspection and testing performed exclusively for Contractor’s
convenience.

3 Testing, adjustment and balance of weigh scales.

2 The Owner’s site representative will appoint and pay for services of testing
laboratory for the following:

1 Inspection and testing required by the condition of land use permits
issued for the work. )

2 Testing to confirm the presence or absence of contaminated
materials.

3 Testing required under monitoring programs.
4 Compaction testing.
3 The Supplier will appoint and pay for testing laboratory for the following:

1 All quality assurance and certificates for compliance related to
installation of the Waterloo Barrier.

2 All quality assurance and certificates for compliance related to
installation of the geomembrane.
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1. GENERAL

A

Temporary facilities consist of essential temporary buildings, structures,
utilities and services required at the site during clean up of the site.

Temporary facilities shall meet the requirements of Federal, Territorial and
local authorities having jurisdiction.

2. SANITARY FACILITIES

A

3

Provide sanitary facilities for work force in accordance with governing
regulations and ordinances.

Post notices and take such precautions as required by local health
authorities. Keep area and premises in sanitary condition.

Sanitary facilities to be provided at the mine tailings site.

3. SITE OFFICE

A

Provide a site office, at the Venus Mine Tailings Site, for use by the
Contractor and the Owner’s site representative.

Inside dimensions for area to be used by Owner’s site representative shall
be minimum 3.6 m long x 3 m wide, by 2.4 m high, complete with 4-50%
opening windows and one lockable door.

Equip office with 1 x 2 m table, 4 chairs, 6 m of shelving 300 mm wide, one
3-drawer filing cabinet, one plain rack and one coat rack and shelf.

Site office shall be insulated, and a heating system installed to maintain
22°C inside at -30°C outside temperature. '

Install electrical lighting system to provide min. 750 Ix using surface
mounted, shielded commercial fixtures with 10% upward light component.

Arrange and pay for a communication system. Long distance calls placed
on this phone by the Owner’s site representative will be paid for by the

Owner.

Maintain in clean condition.
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4. PAYMENT

Payment for temporary facilities will be paid for by the Contractor under

1
"costs to complete project.
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1. GENERAL

A

Personnel safety, and reliable communications are of concern due to the
remoteness of the site.

2. CONSTRUCTION SAFETY MEASURES

A

Observe and enforce construction safety measures required by the latest
revisions of Canada Labour Code, Workers’ Compensation Board, and
applicable Occupational Health and Safety Regulations, Territorial and local
statutes and authorities.

3. SIGNAGE AND TRAFFIC CONTROL

A

2

Erect construction signs as indicated on the contract drawings.

Maintain signs on a daily basis, including covering messages during
periods of inactivity.

Post flag persons at the mine tailings site when hauling is being carried out.

Two flag persons shall be posted during periods of high tourist traffic.
During winter months, with low vehicular traffic, flag persons will not be
required.

Observe any regulations for flag persons required by the Yukon Highway
Department.

4. COMMUNICATIONS

A

Establish a communications network for communications on site, with the
nearest community and through long distance networks.

Flag persons shall be provided with portable radios suitable for
communicating with each other, and with a base station located at the
construction office.

Communication facilities in the field office shall be suitable for making long
distance calls to Carcross, to Whitehorse and points south.

5. MEASUREMENT FOR PAYMENT

A

Work under this section will be paid for under "Costs to Complete Project".
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1. GENERAL

A The Contractor shall ensure that all applicable legislation, regulations,
guidelines and codes of practice are followed.

2. REFERENCES
A Although not necessarily limited to, some key environmental references are:

1 Canadian Environmental Protection Act (1988) CEPA.

2 Occupational Health Regulations.

3  "Guidelines for the Abandonment and Restoration Planning of Mines
in the Northwest Territories", Northern Territories Water Board and
Northern Territories Region Northern Affairs Program, Department of
Indian Affairs and Northern Development, September 1990.

4 "Guidelines for Tailings Impoundment in the Northwest Territories”,
February 1987.

5 "Acid Rock Drainage Potential in the Northwest Territories: An
Evaluation of Active and Abandoned Mines", Minister of Indian Affairs
and Northern Development, Ottawa, 1994.

.6 MacLaren Plansearch, "Environmental Guidelines: Pits and Quarries”,
Minister of Indian Affairs and Northern Development, Ottawa, 1989.

3. SUBMITTALS

1 PWGSC will make necessary submittals for land use permit requirements
directly to the responsible agency.

4. ENVIRONMENTAL ASSESSMENT

| The environmental assessment for this project, prepared by DIAND, forms
part of this contract.

5. FIRES

A Fires and burning of rubbish on site permitted only on approval of the
Owner’s site representative.

2 Provide supervision, attendance and fire protection measures as directed.
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1. GENERAL

1.1 WORK INCLUDED

1 This section specifies requirements for furnishing all materials and
equipment and for performing all operations to install the steel sheet
pile barrier walls including joint sealing procedures as shown on the
Drawings. Sheet piling shall also be installed where required by the
Contractor’s method of construction and the existing conditions.
This steel sheet pile barrier wall technology is described in a Br|t|sh
Patent issued April 7th, 1993 (No. 2228760).

2 The Owner has undertaken a geotechnical survey of the site.
Information contained in the test logs are generally indicative of the
types of materials which will be encountered. Soils information is not
available on the final selected alignment of the Waterloo Barrier. The
supplier, as part of his overall cost, must undertake sufficient
additional borings to determine the exact length of sheet piles
required.

3 The Owner will specify the top elevation and configuration of the
sheet piles, and will specify the criteria for acceptance of the bottom
elevation of the piles.

1.2 RELATED WORK

A Related work, specified in the "Scope of Work" section of the
specifications includes:

A Excavation of wind blown tailings and levelling of the tailings
pile.

2 Screening, hauling, and placing capillary break material.
3 Supply and installation of a geomembrane.
4 Construction of a drainage outfall structure.
1.3 REFERENCE STANDARDS
A American Society for Testing and Materials (ASTM):

A A 36 - Standard Specification for Structural Steel.

2 A 328 - Standard Specification for Steel Sheet Piling.
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3 A 572 - High Strength Low Alloy Columbium-Vanadium Steels
of Structural Quality.

4 A 668 - Standard Specification for Steel Forging, Carbon and
Alloy, for General Industrial Use.

2 American Welding Society (AWS). D1.1 - Structural Welding Code.
3 Canadian Standards Association:

A (G40.20 General Requirements for Rolled or Welded Structural
Quality Steel.

2 G40.21 Structural Quality Steels.

4 Figures showing sections of the Waterloo Barrier™ are provided at
the end of this section.

1.4 SUBMITTAL
A Submit the following items for review by the Engineer:

A Certification:  Provide documentation of agreement with
Waterloo Barrier Inc. licensed installer (C3 Environmental, 519-
648-3611, Breslau, Ontario) for provision of quality control
services for the sheet pile installation and to complete joint
sealing.

2 Pile Installation Plan which outlines detailed pile placement,
equipment used, splicing requirements and details, the
method to achieve verticality within 1 percent, quality control
measures, joint preparation prior to sealing and grout
materials, mixing and placement.

3 Mill test documentation for piling to be used on project.

4 Manufacturer’s data that indicates the structural properties of
piling section(s) to be used, including |, S, Moment Capacity,
thickness and width/depth dimensions.

5 Proposed welding procedures and certification of welders.

.6 Proposed method of sealing ends between Waterloo Barrier
and rock surface.




Public Works and
Govt. Services Canada Waterloo Barrier Page 3
Project No. 626483 July 12, 1995

1.5 COORDINATION

A Notify the Engineer at least 5 working days prior to beginning pile
driving operations at any location. This will not relieve the Contractor
of his responsibilities for performing the work in accordance with
these specifications and contract drawings.

1.6 QUALITY CONTROL

A The Quality Assurance Quality Control (QA/QC) program and joint
sealing to be completed by Waterloo Barrier Inc. licensed installer
(C3 Environmental, 519-648-3611, Breslau, Ontario).

2 Horizontal Alignment and Plumbness Tolerances: The maximum
permissible horizontal tolerance in pile driving will be a deviation of
not more than 150 mm (6 inches) from the plan location indicated on
the Drawings.

2. PART 2 - PRODUCTS

2.1 RELATED WORK

A Provide piling as manufactured by Canadian Metal Rolling Mills in
Cambridge, Ontario, or other approved manufacturer under licence
from Waterloo Barrier Inc.

2 A foot plate will be welded to the base of each female joint of the
sealable sheet piling to prevent soil from entering the joint as the pile
is driven into the ground. The fabrication and attachment of the foot
plate will be the responsibility of the Site Contractor. Exact
dimensions of the foot plate will be based on the final rolled sheet
piles. The Contractor will make the necessary fabrication
arrangement to assure manufacture of the foot plates does not delay
the sheet pile installation.

3 if the Contractor chooses to drive sheet piles in doubles, a cone will
be employed to prevent soil from entering the mated (centre) joint.
The Contractor will be responsible for the fabrication and installation
of the cone for each paired sheet pile set. Foot plates will be welded
to the base of the female joint of the paired set as described in the
preceding paragraph.

4 Minimum Section Properties of Piling:

A Thickness: 0.295 inches 7.5 mm
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Nominal Width: 22.25 inches 565 mm
Section Area: 10.47 square inches 6.7 x 107 m?
Weight: 19.2 Ibs./square foot 93.8 kg/m®
Radius of Gyration: 3.39 inches 86.1 mm

aorwiv

5 The sealant to be used to seal the Waterloo Barrier™ sheet pile wall
will be a silica fume modified, thixotropic cementitious based grout,
WBS Type 301 or approved equal.

3. EXECUTION

3.1 SHEET PILE INSTALLATION

1 Handling Sheet Piles:

A Lift in a manner which will not cause excessive bending
stresses.

operations.

3 The joint of each sheet pile will be visually inspected by the
Contractor prior to installation. Any foreign material will be
removed and damaged joints and/or sheet piles will be
rejected.

4 Replace or repair sheet piles which are damaged during
installation.

2 Location and Tolerances:

A Drive piles vertically and in correct alignment so that the top
of the wall lies on a straight line and ensure a proper
interlocking throughout the entire length of the piles.

2 Sheet pile locations on the Drawings are approximate and will
be field located when appropriate and when approved by the
Engineer.

3 Deviation in horizontal alignment will not exceed 10 degrees
at each joint.

4 The maximum permissible vertical tolerance (plumbness) in
the pile installation will not be greater than a deviation of 1/16
inch per 1 foot vertical. The integrity of the interlock between

. 2 Do not damage sheet piles in either handling or installing
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adjacent pile will be verified by flushing the joint. Joint
inspection and flushing will be performed by the Quality
Control Engineer.

The Contractor will use suitable templates to ensure alignment and
plumbness during driving.

Pile Installation:

A

Install piles with equipment suitable for the conditions
encountered. The method and equipment selected will install
the piling to the design depths as shown on the Drawings
and minimize damage to each end of piling and adjacent
interlocks. Suitable procedures must be employed to prevent
damage to the pile tops and joints.

Prevent and correct any tendency of the sheet piles to bend,
twist or rotate, and to pull out of interlock. The integrity of
each pile and interlocked joint must be maintained during and
after driving.

Top of pile at elevation of cut-off will be within 2 inches (50
mm) of the specified alignment. Manipulation of piles to force
them into position will not be permitted. Piles will be checked
for heave. Piles found to have heaved will be redriven to the
required point elevation.

Piles damaged or driven outside the above tolerances will be
replaced. Any sheet pile ruptured in the interlock or otherwise
damaged during installation will be immediately pulled and
replaced.

Piles will be driven not deeper than 1 foot (300 mm) of the
specified depths for each location. The Contractor will take
the necessary precautions to assure adjacent piles do not
penetrate deeper during pile installation.

Pull any sheet piling that are known to have pulled out of the
interlock or are suspected of having tip or interlock damage,
as determined by the Quality Control Engineer, and pull for
visual inspection before proceeding further.

Splicing is permitted if shown on the Drawings or as
approved by the Engineer.
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.8 Make splices using a full penetration weld or as otherwise
directed by the Engineer for structural purposes.

.9 Space between the end section of Waterloo Barrier, and rock
face are to be sealed.

32 JOINT SEALING

A

All sheet pile joints are to be sealed. Joint sealing is to be
completed by Waterloo Barrier Inc. licensed installer (C3
Environmental, 519-648-3611, Breslau, Ontario).

Joint sealing will not be performed adjacent to sheet pile installation
within a radius of the length of a sheet plus 10 feet (3 mm) from the
sheet piling installation point.

After sheet piling has been installed in the ground all sealable
cavities will be checked by probing and flushing of the joints with
pressurized water to remove any remaining loose material.

During the flushing, a hose or pipe will be inserted into the sealable
cavity and advanced downward. The hose will allow soil particles to
travel up and out of the cavity.

The flushing operation will be considered complete when the hose
has been passed to the base of the sealable cavity and the water
escaping from the top of the joint is reasonably clean. The flushing
hose may then be removed from the cavity.

A tremie hose or tube for pressure injection of the sealant will be
inserted into the sealable cavity. When the tube has reached the
bottom of the hole, sealant injection will begin. The hose will be
withdrawn progressively up the hole as the sealant fills the space
below. Keep tremie nozzle at least 6 inches (150 mm) below rising
surface of sealant.

The speed at which the injection tube is withdrawn must be carefully
regulated to prevent trapping water bubbles within the sealant and
to ensure there is adequate sealant to fill the cavity.

3.3 RECORDS

A

Provide accurate records of each sheet pile driven. Submitted
records will include the following information:
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Pile identification number.

Date and time of driving.

Model of hammer and energy rating.

Elevation of top of pile.

Length of sheet pile in the ground when driving is complete.
Rate of penetration in feet/minute.

Detailed remarks concerning alignment, obstructions, etc.
Plumbness records of each sheet pile installed.

Joint flushing records for each joint installed.

wWoNOO AW

2 Mark waterproof identification number clearly visible on each sheet
pile, within 2 feet (600 mm) from the top of pile.

3 - Spray paint all sheet piles rejected from the work for any reason, at
the time of rejection, with the letter "X" within 3 feet (1 m) of both
ends.

4 Provide accurate sealant installation records. Submitted records will
include the following information:

A Joint identification number.

2 Date and time of sealing operation.

3 A complete list of the equipment used during the installation.
4 Volume of sealant required to seal each joint.

4. REJECTION

41  If rejected from the work because of deviation from location, plumbness
requirements, excessive bending, twisting, or pulling out -of interlock, or
other reasons, take suitable corrective action at no additional cost to the
Owner. Suitable action includes extracting, and furnishing and driving of
replacement sheet piles, so that all sheet piles installed meet the
requirements of this Specification.

5. MEASUREMENT FOR PAYMENT

5.1  Payment for supply and installation of the Waterloo Barrier shall be made
on the basis of a proposal to be submitted by the supplier, which shall
include as a minimum the following breakdowns:

A Mobilization and fixed costs.

2 Accommodation, travel and communications expenses.

3 Quality assurance/quality control inspection services.
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4 Waterloo Barrier, Sheet Piling supply and preparation. This cost to
be quoted on a square foot basis.

5 Waterloo Barrier, Sheet Pile Installation - this cost to be quoted on
a per linear foot basis, to include any preparation work, and final
clean up. Price to also include any support material outside of the
containment area to provide stability.

.6 Waterloo Barrier Sheet Pile Joint Sealing - price to include sealing
both ends to adjacent rock faces.
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1. SCOPE OF WORK

1.1

The scope of work under "Collection and Disposal of Debris at the Venus
Mine Tailings Site" includes the supply of labour and equipment necessary
to collect and dispose of (by burning) wood debris at the Venus Mine
Tailings Site, sealing the decant pipe, and cutting and disposing of brush
within the work area.

2. METHODOLOGY

21 All loose wood debris located on the mine tailings shall be collected, piled
on the mine tailings site and burned.

2.2  All scrub brush located in work areas shall be cut to ground level, collected
and burned at the mine tailings site.

2.3 Ashes from burning are to be collected and spread over the tailings.

2.4  The Contractor shall be responsible for obtaining any necessary burning
permits, and for compliance with any local or territorial by laws or codes
with request to burning.

2.5 The decant pipe located in the work area shall be sealed at its inlet, and at
the location where the decant pipe crosses the Waterloo Barrier. Sealing
may be accomplished by use of lean mixed concrete or any other means
proposed by the Contractor and accepted by the Engineer.

3. MEASUREMENT FOR PAYMENT

3.1

Work under this section will be paid for at the lump sum price bid for
"Collection and Disposal of Debris, Disposal of Brush, and Sealing Decant
Pipe".
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1.

SCOPE OF WORK

1.1 The scope of work under "Excavate Wind Blown Tailings, and Level Existing
Mine Site" includes excavating wind blown tailings outside the containment
area, excavating tailings at the outfall (breech), and levelling the site to the
design grade.

METHODOLOGY

2.1  Scrub brush, debris, and the existing pipe is to be removed and disposed
of.

2.2 Wind blown tailings in the area designated shall be picked up, transported
to the tailings area, dumped, and spread out.

23 Excavation in areas designated as wind blown tailings to be removed to a
depth of 0.3 metres.

2.4 Tailings in the outfall area to be removed to a depth of one meter, loaded,
hauled to low areas in the tailings pile, and spread.

2.5 The entire mine tailings area is to be levelled to elevation 82.5.

26 Compaction in low areas shall be achieved by the judicious routing of
contractors equipment, aided with a wobbly wheel packer.

2.7 Final compaction shall be achieved by the judicious routing of contractors
equipment, plus a minimum of 3 passes with an 8 to 10 tonne wobbly
wheel packer. Compaction shall be deemed acceptable only after a
minimum of 3 passes, and when the surface is free from ruts caused by the
compaction equipment.

2.8 Concurrent to levelling and compaction, the entire surface is to be graded

to a smooth flat surface, within 25 mm of the established grade, but not
uniformly high or low.

MEASUREMENTS FOR PAYMENT

3.1

Payment for cleaning up wind blown tailings, excavation of tailings in the
outfall area, and for levelling and compacting the entire mine site area will
be made at the unit price bid to supply and labour and equipment under
three (3) categories as follows:

1 Clean up wind blown tailings and excavate tailings in the outfall area,
will include all costs related to excavating material outside the
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Waterloo Barrier.

2 Levelling the tailings area will include all costs related to excavation
and movement of material inside the Waterloo Barrier.

3 Levelling and compaction will include all costs related to achieving
specified grade and compaction requirements.
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1. SCOPE OF WORK

1.1

2.1

22

2.3

24

25

2.6

3.1

The scope of work under "Supply and Placement of a Silty Clay Cap"
includes loading, hauling, weighing, and placing silty clay materials from a
"landfarm" located approximately 2 Km north of Carcross.

METHODOLOGY

Material to be used to construct a cap over the tailings consists of silty clay
material which is currently being landfarmed at a site located approximately
2 Km north of Carcross. ‘

Following excavation of wind blown tailings, site levelling, and placement of
geotextile, clay materials to be used as a cap are to be loaded, hauled,
weighed, and placed over the geotextile membrane.

Placement of cap material is to be undertaken by spreading silty clay to a
depth of 200 mm, levelling and compacting the final surface.

Compaction shall be achieved by the judicious routing of construction
equipment, plus a minimum of 3 passes with an 8 to 10 tonne wobbly
wheel packer. Compaction shall be deemed acceptable only after a
minimum of 3 passes and when the surface is free of ruts caused by the
compaction equipment.

The final grade shall be within 25 mm of the design grade, but not uniformly
high or low.

Following completion of hauling cap materials, the original “landfarm" site
is to be smoothed, to a degree that no ponding occurs on the surface.

MEASUREMENT FOR PAYMENT

Silty clay material to be used as a cap, shall be loaded, hauled, placed,
compacted, and graded. Price to include all labour and equipment
necessary to construct a silty clay cap, and to smooth the source site, and
shall be based on the unit price tendered, per cubic metre, measured "in
place", for capping material.
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1. SCOPE OF WORK

1.1 The scope of work under this section covers the supply and installation of
a non woven geotextile.

2. MATERIALS

2.1  Geotextile to be utilized shall be Nilex Geotextile, designation 4551 (C24) or
approved equivalent.

3. METHODOLOGY

3.1 Installation shall be in accordance with manufacturer’s guidelines.

3.2 Geotextile shall be placed directly over the tailings.

4. MEASUREMENT FOR PAYMENT

4.1 Non woven geotextile shall be paid for at the unit price tendered per square
metre for non woven geotextile, and shall include all costs related to supply,
freight, and installation of the material in accordance with plans and
specifications.




-------------ax-:es---
Vancouver: (6 20-6443

NILEX GEUTEXTILES Calgary: 10,2 (604 236.0305
NILEX

TYPICAL VALUES - METRIC
Test Nonwoven Geotextiles Woven Geolextiles
Property Method | Units
4535 4545 4553 4557 4561 4509 2000 2002 2006 2016 2044 1198 1199 1380
c10 cH4 cH cH AmoPave | P10 P500 P60 Sift Stop
Grab Tensile Strength ASTM-D4632 N 74 490 1068 1455 1687 485 o712 1024 o513 1590 3000 #1429 #1691 1046
A960 21268 41268
Grab Tenslle Elongation | ASTM-D-4632 % 70 70 70 10 70 66 o24 22 2 o2 22 32 (%] 26
Mullen Burst ASTM-D-3786 kPa 1419 1826 3618 4962 6850 1716 2519 2963 4376 5820 10000 3205 3653 2929
Punciure ASTM.D-4833 N 25 356 700 912 1522 KK'Y} 356 445 623 623 145 623 668 490
Trapezold Tear ASTM-D4533 N 128 27 467 600 1055 205 35 490 668 670 1560 400 400 400
UV Resistance ASTM-D4355 % 85 85 85 85 70 70 70 10 70 80 80 90 90 80
Apparent Opening Stze ASTM-D4751 um 115 100 5 75 50 na 22 212 212 212 150 212 150 300
—y
Pemitivity -~ | ASTMD4491 sec1 27 25 19 15 11 07 nfa 0.04 0.04 0.02 0.55 015 05 0.04 04
Flow Rate ASTM-D4491 Us/m? 200 169 121 92 65 K nfa 34 34 1.7 40 12 X 4 K
Unk Weight gim? 125 175 230 285 400 455 15 125 180 230 256 425 in 1 24
Thickness mm 12 17 30 h 32 43 54 15 045 05 06 07 09 06 06 07
®Wap AFill  Amoco Product Number  Ailer Product Number . The above geotextiles are manufactured for Nilex by Amoco Fabrics and Fibers Company

DEFINITION: T7ypical Value

Since various companies perform their "typical value" tests differently, it is difficult to define the method used to obtain a Typical Value. Generally, the
Typical Value is the average (arithmetic mean) value of an indeterminate number of sample tests (I.E. Could be the average of 2 samples or of 2000
samples). Typical Values should therefore be used only if Minimum Average Roll Values are not available.

Disclalmer The information presented herein, while not guaranteed, is lo the best of our knowlkedge {rue and accurate, and the /ahc/’ﬁe_n! assumes all responsibility for its use. No warmranly, expressed

or implied, is made regarding the performance of any product, as the manner of use and handling are beyond our control.  Nothing contained herein is to be conslrued as permission or as a

recommenx’-*an to infringe aiy patent. 01992 Nie  *poralion
. pol

\
N
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C GEOTEXTILES IN SEPARATION APPLICATIONS
GUIDE SPECIFICATION

DESCRIFTION

I l‘ This work shall consist of furnishing and placing a geotextile.for use as a permeable
separator to prevent inter-mixing of dissimilar materials such as: subgrades and
surfaced or unsurfaced pavement materials; and foundations and select fill
' materials. The geotextile shall be designed to aliow passage of water while retaining
l in-situ soil. This specification does not address geotextiles used for reinforcement.

l l MATERIAL REQUIREMENTS

Geotextile: The geotextile shall be composed of synthetic fibers formed into a
woven or nonwoven fabric. Fibers used in the manufacture of the geotextile shall
' I be composed of at least 85 percent by weight polyolefins, polyesters, or
polyamides. The geotextile shall be free of defects or flaws which significantly affect
its physical properties. The geotextile shall meet the requirements of Table 5-1. The
l l choice of a geotextile for this application is determined by the ability of the '
geotextile to survive installation stresses as shown in Table 5-2,

] {_ CONSTRUCTION AND INSTALLATION REQUIREMENTS

Geotaxtile Shipment/Storage: The geotextile rolls shall be furnished with suitable
' wrapping for protection against moisture and extended ultraviolet exposure prior
l to placement. Rolls shall be stored in a manner which protects them from the
elements. |f stored outdoors, they shall be elevated and protected with a
. waterproof cover. At no time shall the geotextile be exposed to ultraviolet light for a
l period exceeding fourteen days. The geotextile rolls shall be labeled as per ASTM D
4873, "Guide for Identification, Storage, and Handling of Geotextiles®.

' =l Site Praparation: The installation area shall be prepared by clearing all debris or
" obstructions which may damage the geotextile. Trees and large bushes should be
. cut at ground level. In most cases, all native vegetation, roats and topsoil must be
remavéd from the roadway subgrade prior to geotextile placement. Where
' required by the contract documents, soft and otherwise unsuitable subgrade areas
' shall be identified, excavated and backfilled with select material in accordance with
l the contract documents. Stabilization of these areas may be enhanced by use of a
' i geotextile at the bottom of the axcavation before backfilling. However, when
designed for soft or wet subgrade conditions, native vegetation, roots and topsoil
' may be left in place so as to limit disturbance and resulting shear strength loss of the

' subgrade soil.

) ’ :
. EP 7 ’95 ig6:08 4034631773 PAGE. 383
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Geotextile Placement: The geotextile shall be unrolled as smoothly as possible on

the prepared subgrade in the direction of construction traffic. Geotextile roils shall 3
be overlapped in the direction of subbase placement. The geotextiie shall be

overlapped or seamed in accordance with the minimum requirements provided in

Table 5-3. Sewing is recommended where subgrade soils exhibit a CBR less than 0.5

and is preferred where subgrade soils exhibit a CBR greater than 0.5 but iess than or

equal to one.

i required, the geotextile may be held in place prior t0 subbase placement with
pins, sand bags, or piles of fill or rock. On curves, the geotextile may be folded or
cut to conform to the curve as illustrated in Figure 5-1. If site conditions require
geatextile seaming, the geotextile shall be cut and seamed on the curve. The fold or
overiap shall be in the direction of construction and shall be held in place as
prescribed above. The geotextile shall not be dragged across the subgrade.

Damaged geotextiles, as identified by the engineer, shall be repaired immediately.
The damaged area plus an additional three feet around the damaged area shall be
cleared of all fill material. A geotextile patch extending three feet beyond the
perimeter of the damage shail be constructed as directed by the engineer. Sewing
of a geotextile patch may be required over soft subgrades as directed by the
engineer. Damaged geotextile shall be repaired at no cost to the owner.

Aggregate Placement: The aggregate base ar subbase (aggregate) shall be

placed by end dumping adjacent to the geotextile or over previously placed

aggregate. End dumping or tail gate dumping of aggregate on the geotextile will -
not be permitted. The aggregate shail be spread from the backdumped pile using a 3
bulldozer or motor grader. A sufficient thickness of aggregate should be in place

prior to dumping to minimize the potential of subgrade pumping and localized

subgrade failure.

The aggregate shall be placed on the geotextile in lifts not less than 6-in. thick. For
low volume roads, the minimum lift may be reduced to a 4-in. thickness at the
discretion of the engineer. Traffic shall not be permitted directly on the geotextile.

Sudden stops or turns by equipment operating on aggregate placed over the
geotextile shall be avoided. A smooth drum roller shall be used to achieve specified
aggregate density. Any ruts occurring during construction shall be filled with
additional aggregate and compacted to the specified density. Vibratory compaction

shall not be used on the initial lift over the geotextile.

e

5-2

SEP 7 ’g5 :
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METHOD OF MEAS UREMENT

Geotextile: The geotextile shall be measured by the number of square yards from
the payment lines shown on the plans or from the payment lines established in
writing by the engineer. This excludes seams and overlaps. Excavation, backfill,

bedding, and cover material are separate pay items.

BASIS OF PAYMENT

Geotextile: The accepted guantities of geotextile shall be pai
unit price per square yard in place.

d for at the contract

.C
e
u

SEP 7 ’85 16:81

4834831773 PAGE.BBS
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' TABLE 5-1 j
I PHYSICAL REQUIREMENTS™ >3
l GEOTEXTILES IN SEPARATION APPLICATIONS

Property Units Required Values . Test Method
Medium High
: : Survivability* Survivability*
Tensile lbs 180 270 ASTM D 4832
' Strength
Elongation % 50 50 ASTM D 4632
Seam ibs 160 240 ASTM D 4632
. Strength
 Puncture ibs 70 100 ASTM D 4833
fStrength '
l Trapezoid - | lbs 70 100 ASTM D 4533
Tear
' Strength
Permitivity 1/sec 025 02 ASTM D 4491
Apparent U.S. {6) (6) ASTM D 2751
' Opening Standard _
Size . | Sieve
Ultraviolet % 70 ' 70 ASTM D 4355
Stability’
' Notes: ‘

1. Conformance of geotextiles to specification property requirements shall be
determined according to ASTM D 4873, "Guide for Identification, Storage, and

Handling of Geotextiles".

2. Contracting agency may require a letter from the manufacturer certifying that
its geotextile meets specification requirements. _

3. All numerical values, except those of elongation, represent minimum average
roll values {i.e., average test results from any sampled roll in a lot shail exceed
the minimum average roll values) in weaker principal direction. Values of
elongation represent maximum average roll values. Lot sampled according
to ASTM D 4354, "Practice for Sampling Geosynthetics for Testing”.

5-4
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(Table 5-1 continued)

4. Recommended _survivabil‘rty ratings are provided in Table 5-2.

5. Permitivity shall be greater than the specified minimum value and resuit
in a geotextile permeability which is greater than the permeability of the
subgrade soil.

6. Minimum #30 U.S. Standard Sieve {maximum 0.6mm) for subgrade soiis with
50 percent or greater particles by weight passing the #200 U.S. Standard
Sieve., Minimum #50 U.S. Standard Sieve {maximum 0.297mm) for subgrade
soils with more than 50 percent particles by weight passing the #200 U.S.
Standard Sieve. Design apparent opening size to be selected by the design
engineer based on site soil and groundwater conditions.

7. Percent of tensile strength retained as evaluated using ASTM D 4632, "Test
Method for Breaking Load and Elongation of Geotextiles (Grab Method)" after

conditioning for 500 hours.

5-5
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TABLE 5-2

CONSTRUCTION SURVIVABILITY RATINGS™***
= = — ]

Subgrade CBR At >2

Installation

Equipment Contact >50 <50 >50 <50 >50 <50

Pressure (psi) .

Compacted

Aggregate Thickness
48! NR NR H M M M
6 NR NR H H M M
12 NR H M M M M
18 M M M M

e —

Notes:

From "Geotextile Design and Construction Guidelines®, Federal Highway

9.
Administration, Publication No. FHWA-HI-9U-001, October 1989,

H - HIGH
M - MEDIUM

NR - NOT RECOMMENDED
Maximum aggregate size not to exceed one half the compacted thickness.

. The four inch minimum cover is intended for existing road bases and not
intended for use in new construction.

@ o oo

5-6
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TABLE 5-3
SEAM RECOMMENDATIONS '

e :m:—_——__’.——m
Overlap Location Soil Strength (CBR) Minimum Overlap (ft}
Overlap of adjacent <0.5 &
geotextile rolls
ﬁ ' <1505 3@
<2 2.5
>2 1.5
Overlap of geotextile < 0.5 &
roll ends

Notes:

1. Adapted from Task Force 25 and “Gectextile Design and Construction
Guidelines,” ~ederal Highway Administration Publication No. FHWA-HI-84-

001, October 1989.
2. Ovarlap requirements are not applicable to sewn seams.
3. Overiaps are not recommended for soil CBR less than 0.5.

4. Sewn seams of adjacent geotextile rolls are preferred for soil CBR greater than
0.5 but less than or equal to one.

5. Sewn seams are acceptable for all soil CBRs,

7 95 16:82 4834631773 PAGE.PBS
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o ar e

[i

e b y 2 R . S
"y “..:. oy g"o J%‘..':_:

’ A FORMING A CURVE USING FOLDS

N —eefiiy -

’ B. FOR

I

G A CURVE USING CUT PIECES

Figure 5-1 PLACEMENT OF SEPARATION GEOTEXTILE
o ON CURVES [FHWA, 18891

(Note: © - indicates locations of pins, sandbags,

piles of fill or rock, or other means of temporarily
anchoring geotextile. Anchors shall be placed on

2 feet centers minimumn.)

5-8
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Public Works and
Govt. Services Canada Capillary Break Material Page 1
Project No. 626483 September 7, 1995

1. SCOPE OF WORK

1.1

The scope of work under "Capillary Break Material" includes the loading,
hauling, weighing, placing, grading, and compacting of granular materials.

2. METHODOLOGY

21

22

2.3

24

25

26

2.7

3.1

Material for use as a capillary break material shall be screened pit run stone
or gravel, meeting the following gradation: -

Sieve Designation % Passing
75 mm 100%

25 mm 60 to 100%
12.5 mm 38 to 70%
0.075 mm 2to 10%

Material to be tested to ASTM C136 and ASTM C117; sieve sizes up to
CAN/CGSB-8.1.

Screened pit run material is to be loaded, hauled, weighed at the mine site,
and spread over the clay cap.

Material shall be placed in one 300 mm (compacted) lift.

Compaction shall be achieved by the judicious routing of construction
equipment, plus a minimum of 3 passes with an 8 to 10 tonne steel roller.

The final surface shall be graded and compacted to a flat, firm surface,
within 25 mm of the established grade, but not uniformly high or low.

Material is to be placed on clean, unfrozen surfaces, free from ice or snow.

Material shall not be frozen when placed.

MEASUREMENT FOR PAYMENT

Capillary break material shall be paid for at the unit price tendered per
cubic metre, measured in place. Price to include all labour and equipment
to load, haul, grade, compact, and place the material to the level indicated
on the contract drawings.




Public Works and

Miscellaneous Aggregates

Govt. Services Canada Page 1

Project No. 626483

September 7, 1995

1.

SCOPE OF WORK

1.1

The scope of work under this section includes the supply and placement
of pitrun aggregate for use as a fill at the outfall, outside of the Waterloo
Barrier.

METHODOLOGY

2.1 Material to be used for fill outside the Waterloo Barrier, shall consist of
pitrun aggregate, with 100% passing a 200 mm screen. "

22  Screened material shall be loaded, hauled, and placed at the outfall.

2.3 Material shall be placed in layers not exceeding 500 mm and compacted
with spreading equipment (dozer).

2.4  The final surface shall be at the design grade at the Waterloo Barrier, and

sloped to blend with existing terrain.

MEASUREMENT FOR PAYMENT

3.1

Material used for fill at the outfall shall be paid for at the unit price tendered,
per cubic metre, measured in place. Price to include all labour and
equipment necessary, to screen, load, haul, weigh, and place material at the
outfall.




Public Works and Construct Drainage
Govt. Services Canada Outfall Page 1
Project No. 626483 June 27, 1995

1.

SCOPE OF WORK

11

The scope of work under this section includes supply and installation of
piping and end sections at the drainage outfall.

METHODOLOGY

2.1  Water discharging from the tailings shall be collected by means of a
galvanized steel end section for round pipe.

2.2  Pipe shall be supplied to the configuration shown on the drawings and shall
be 600 mm corrugated metal pipe.

2.3 QGalvanized steel end sections for round pipe shall be installed at both ends.

2.4  Pipe and end section leaving the outlet shall be supported by pitrun gravel,
maximum size 200 mm.

2.5 Pipe at the discharge section shall be covered with a minimum of 300 mm

native material and compacted to the density of adjacent undisturbed
material.

MEASUREMENT FOR PAYMENT

3.1

Payment for constructing the outfall structure will be at the lump sum price
tendered for constructing the drainage outfall structure. Price to include all
labour, equipment and materials, except for 200 mm pitrun aggregate which
will be paid for as a separate item.
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Public Works Canada Environmental AXES Yenus Nine Tailings Site BOREHOLE NO: V1
Drilled using CME 75 track mounted rig V1 located adjacent to power poie "'B” PROJECT NO: 8054-12
with solid slem ougers (see site sketch) ELEVATION:
SAMPLE TYPE  [llvuse /] Lost [X] aucer =L HEZ [ core
BACKFILL TvPE [Jsentonme  []PEA GRAVEL ([T stous [« crouT /) ORILL CUTTINGS SAND
=z | mUcUDm sClYe Py
P Py 10 20 30 4 20 wsmso 0 § E
EFZES 0 W% o SOILS DESCRIPTION n o6 w | o|2| B
EREES = sa0m Bl g
iR =R B TV (T Louip 2| =
WIS TR W4 80 % 2|z
39 [z — ° - © GRAVEL® ol o
= 1020 3 40 20 4 80 8 -
E 0.0 Coono b b \GRASS COVER A ':' 0.0
S 0.05m -
: GRAVELLY SANDY SILT ML -
10 —auger action Indicates cobbles and 10
- possibly boulders present, chipped F
3 rock in sample, dry, light brown, e a
20 \ loose, 20
: 1.7m cL-MIE
: SILTY CLAY :;ﬁ;:{
E 10 X 148 ~some sand, trace gravel, sfiff, traces E <o
- of oxidatien around gravel and sand, -
g moist, brown, 2
E_w —becomes wet and soft ot 3.0 m 3 ‘0
E 3.0m T
: END OF HOLE @ 3.0M -
) e Y
g NOTES: - %0
3 -waste rock fo 1.7 m 2
) E 50
E 10 )
f—&ﬂ f—-a.o
- 50 E 90
2-10-0 5—-10.0
120 120
f—ts.o §——13.o
E 140 BEEREEEEE 0
: : LOGGED BY: MEB COMPLETION DEPTH: 3.0 m
JRP aine & Associates Ltd. REVIEWED BY: WK COMPLETE: §5/06/ 15
— Whitehorse, Yukon Fig. No: 1 Page 1 of !



Percent Finer Than

[

RIS J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Client: _PWGSC, A & ES

Sample: ._T48 Depth: 0.3m=0.5m Project: Venus Mines Reclamation
Location: __Tailings Area, Test Hole V1 Made by: PeRe  jop No.. _8054-12
Ckd by: M.B. Date: _95/06/23
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
— 80,000 80.000
50,000 50.000 : _100.0
20,000 20.000 ' 87.1
10,000 10000 82.2
5,000 5.000 16.7
2,500 2.500 72.5
2,000 2.000 ‘ 71.8
1,250 1.250 70.1
800 _800 68.5
630 | 630 | | 67.5
400 400 65.5
315 315 63.8
258 258 62.5
— 160 _.160 58.1
86 1 080 48.6
Description of Sample Method of Preparation Dry Washed X
gravelly sandy silt, ML Remarks
gravel = 23.3
sand = 28.1
fines = 48.6
Time of Sieving Min.
63 50 40 25 2016 14125 10 5000 2000 1250 800 630 400 315 250 160 80 63

"I I [IINREE (LY | 1R

90

80 ~

70

60 —

50 \

40

30

20

10

L [ L i IRRI! 1 1EE1|

100 10 Grain Size - mm 1.0 0.1




Public Works Canada Environmrntal A%ES

Venus Mine Tailings Site

BOREHOLE NO: V3A

Drilled using CME 75 track mounted rig

V3A located near toe of highway

PROJECT NO: 8054-12

with solid stem augers

(see site sketch)

ELEVATION:

SAMPLE TYPE  [Jrust /] Lost AUGER Hsux E: (][] core
BACKFILL TYPE JJBentonme [ ] PEA GRavEL (T[] stoue [« Jorout /) DRILL CUTTINGS SAND
= | mlou s sClAT® Py
L ele 1020 X% & 04 Tlso % 2 E
>= | o =4
EFZEL] o %% SOILS DESCRIPTION n 6% 6 |o 2|3
E & =S mSANDW S| <
&5 F = 20w we LiouiD 2 4 60 8 2! =
(=T~ 720 194 1 P 14 2 :JJ
WS | F * - S GRAVEL @ o 2
= 1020 30 40 20 4 60 %0 o
00 - NVEGETATION (bushes), TOPSOIL Coo F 09
F [T 0.05m . E
F . "I AVALANCHE DEBRIS ML E
5.1_0 ................................................. —heierogeneous mixture of sih‘;sand, E_..to
F gravel, boulders, elc., brown, loose, F
: damp b
— 2.0 z T 1.5m / 20
g SILTY CLAY /
- ] =sfiff, moist, grey, medium plasticity, 7
L 3.0 Am cL / C-30
g SILTY CLAY %
- ~wel, soft, light brown, medium /E
3 plasticity, moisture content for T40 / F
— 4.0 —-4.0
: was 54% / -
: X T4t | —becomes very soft ot 42 m k
[ : 4.5m s
5.0 ~{END OF HOLE @ 4.5m =50
=69 )
§—7.0 ;_7_0
E—S.O E_-g‘o
E—s.o F 90
|- 10.0 E_..w_g
i‘”"’ 7Y
2—12.0 .............. f__]z'o
;—'13.0 .............................. E’_°13-0
14.0 EEEEEEEE R F 140
: : LOGGED BY: MEB COMPLETION DEPTH: 4.5 m
IR, Pam? & Associates Ltd. REVIEWED BY: WCK COMPLETE: §5/05/14
Whitehorse, Yukon Fig. No: 1 Page 1 of 1
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J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS

EDMONTON — GRANDE PRAIRIE — WHITEHORSE — PEACE RIVER

PROJECT LIENT Pblic Works Graado DATE REZORDED
VENUS MINES RECLAMATION - Eaviconment A & ES C-26-95
STA. SAMPLE TYPE DEPTH HOLE NQ IFIELD NO. LAB NO.
"AUGER | 2.8m V3IA ‘ T40
GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS
%0 FHE e FINER e FINER r-:,r;u:n
< 1 IA. DI \.
i vt e r\rt:m Dmm ,Eg,{ m’n et MATERIAL TYPE % OF TOTAL SEAMPLE
|we:
! | | 0272 |99.3% |.co18 i7.as SAND o.0
| | | 0134 |98.00 |.o012 155.44 SILT 29.0
I | | o172 |32.0 | LAY 1.6 '
{ : | .otoz |97.62 | B
I 0072 |9504 | ]
[ 0052 19108 | i
| [ o3 lseas | ]
i | B .027 |78.20 | |
.‘Auv-_g’ (IFIED L L . ‘[w}_m <s .
o | aassmcaros el B - PARTICLE SHAPE ANALYSIS
T40! SILTY CLAY 112 {ROUND
SJ8 ~ROCND
_l ANGULAR
SUS-ANGUAAR
FLATS
CRUSH COUNT %%
NEEDLES
SAND GRAVEL
00 cLaY sir rint [ wtows | coanse ¥INE | coarse
| /_+""T* ' ! : }
20 | : | : [ ! | !
LA 5 I ]| i |
. ' { 4 - t 4
I I !
N : ! ! ; | l
| | | |
N sof ! | 1 1 : ,
z i ' ki
s b . N 5 |
: I K | Rk I !
t : % -
| X ! | |
I T A
I ! ' | | !
] — ; — ﬂ s !
! I I
J | ! ik | !
M B3 1 ]
. J i " ! ! | |
1
OO0 010 190 1.000 10.000 100.9
LRAMSIE = MULIMETAES
LABOPATORY'S PEMARKS _ SIEVE ANALYSIS WAS ~OT CATE SAMPLED
U @RAL SAND CATE SECEIVED
Teamicien(s) —M.S. [T.D.

CHECKED BY




I Public Works Canada Environmrntal A&ES Venus Nine Tailings Site BOREHOLE NO: V3B
Drifled using CME 75 frack mounted rig Y38 localed neor toe of highway PROJECT NO: 8054-12
l with solid stem augers (see site sketch) ELEVATION:
SANPLE TYPE  [lfruse /] ost DX aucer =TS TE: [J] core
BACKFILL TYPE [lsewtowre [ Jreacravet [[[]) stousH ¢ I erout [ RiLL CuTTINGS SAND
I - T eClAT® .
M elg 1020 3% 4 2 msmso % 3| E
EFZEL o W5 4 SOILS DESCRIPTION n A o |o|E| B
' = HFE= Z M e =
e ZEI2S _ mSANDW =1 5
I ST RT e LouiD 0 4 60 % 2| =
- S Eoe | - ’ *CRAVEL® 2| 2
| =1 0 n % o 0 0 0 % |
- FW 00 00 11 VEGETATION (bushes), TOPSOIL N - 00
E I 142 : 0.05m :
s CLAYEY SILT w ITHE
3 10 ~light brown, firm, molst, medium to ;_'1'0
l X high plasficity, :
: ~L1=54, PL.=25.4, PI=28.6, U=1.2 i .
- 2.0 ife 1.8m //:—-z.o
l i CLAYEY SILT /
s Tl —wel, soft, grey, medium plasticity /
. - 3.0 %;-3,0
' - 40 o %E—-m
5—5.0 %E_-s,o
l E .............................................................................. s.zm ............ %é
| : CLAYEY SILT %
6.0 <] T44 h__—moist, firm, medium plaslicity, grey, A 2 50
. 3 6.0m :
END OF HOLE @ 6.0M F
7.0 E 70
: NOTES: o
l i -soft, wet material exiends to E
: imotely 5.2 M E
— 3.0 approximately 50
f—-S-ﬂ E—-e.o
100 E 10,0
110 E 11
- 120 z E120
;—IS.O ......... E 130
lfu.o 5-14-0
: : LOGGED BY: MEB COMPLETION DEPTH: 6.0 m
l IR Pam? & Associates Ltd. REVIEWED BY: WCK COMPLETE: 95/08/14
Whitehorse, Yukon Fig. No: 1 Page 1 of 1
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J. 'F?. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
EDMONTON — GRANDE PRAIRIE —~ WHITEHORSE — PEACE RIVER

PROJECT SLIENT Phhc Works “Gaeda DATE REZCROED
VENUS WINES RECLAMATION Environwent A & ES 6-26-95
STA. SAMPLE TYPE IDEPTH HOLE NQ IFIELD NO. LAB MO,
' MSER %P6 .0 m V3B T44
| GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS
. %o FNER o FINER ke FINER o, PR
I s-tzvrt o DIA. =70 ]O In. 1~ MATERIAL TYPE ®, OF TOTAL SAMPALE
: weent] S5 b opienr MM | werent , I | weaeT
.063 |93 | .054 |92.07 |.0044 |4, S¢ SAND 6.0
| | 0404 [83.10 |.00m [31.65 SILY 71,0
1 | | .02%0 [85.14 |.0023 2574 CLAY 23.0
i ! [ .0208 [82.17 |.00K4 |12.8i
| o |72 | !
{ ] .oilq 169.30 | i
i I i 0083 |g237 | i
j [ | {ooco {s44s | [
-‘M".ET UNIFIED ] : t‘:mr _ )
wo | aasmmanew | - | mufoen [ToT)oss PARTICLE SHAPE ANALYSIS
CLAYEY SILT [ 26 tRouND
$UB -ROCKD
‘ ANGULAR
SUB-ANRL AR
CRUSH COUNT % el
e NEEDLES
SAND GRAVEL
100 cLax ST rine j] uf pivw !conu ring T[ coARsE
i | ! {
20 | A ‘Il ! | | !
l el i I !
20 ! Wl g' L ! ; '
| / | ] !
ret—o| v. : ) ; : i :
| I | '
g o0 ! ‘V { | 1 ; !
g | // | I 1 F
¢ 50 ] A ':' 1 L 4‘ 1 :
; T l v | T
g ] i ! ! ' !
E <0 | / IJ i} ! !’ I !
T ii \ ) I! | i
30 + 'Jl [ 4' .l : !
l i ! R ! ;!
ot H . T ‘ i
| | I ! ' : [
1I©c ! 1 L +
| | : ! [ . |
° 1 I |
001 N-11-] 100 1.00C 10.000 100.8
LBAN 2L = poi LIME IRES
LAROPATORY'S REMARKS _SIEVE ANALYCIS WAS ~OT CATE SAMPLED
(< ov GRAJNED SAND. DATE RECEIVED

TECHNICIAN(S) M. Y.T/‘T.D.

CHECKED BY




' Public Works Canada Environmmntal AXES Venus Nine Tailings Site BOREHOLE NO:  V3C
Drilled using CME 75 frack mounted rig V3C located near power pole "C" PROJECT NO: 8054-12
I with solid stem cugers ) (see site sketch) ELEVATION:
SAMPLE TYPE  [Jfrvee /] st DX aucer ] Bui [ sPr (][] core
BACKFILL TYPE [BeNtonE [ .]PEA GRAVEL ([ stoust L& GROUT DRILL CUTTINGS SAND
I = mLQuUD e eClAYe L~
— ol 20 3% 40 T g £
EFCES _n %% w SOILS DESCRIPTION n 8% o |o|E| 3B
= [ << D
' & (EZ R\ e we uo n wow e | |23
= g vi | F Py i : @ GRAVEL® | =
=
10 20 30 40 0 4 & &
10 T [GRASS COVER, BUSHES RN =
- b \ —organic and topsoil layer E
: : - 0.1m " 2
.:.. I e TS TIN O SO0 MO SIS - ~{SANDY ST ebereieeeeieds :__.-1_0
' - ¢ -1 ~—guger action indicates cobbles ond SO OO0 OO0 VOO S T WO N O F
- _ P possibly boulders present, chipped 7 ,/,’:
:_.7_0 e rock in sqmp‘e' dompl brown’ J :::::_‘.____2.0
' s L - loose, CL-ML:;EC:E
g e - S i
o X o Jsmew ] HE .
a : P -some sand, frace gravel, sfiff, traces : o
: -~ of oxidation around gravel and sand, R e e S A c
: : Pl moist, brown and grey, low plasticily | b
:-—- 4.0 ..... 3 Om ................... .:__4.0
l s weiviv END OF HOLE @ 3.0M .
5_5_0 ..................................... E—-S.O
1
E_ 6.0 E_-s_o
} E_ 70 | 1] lehdidechedechocdednd b b, ;’_.-7.0
3—8.0 ...................................... -:-—--8.0
S—S.O i f—-9.0
E_. 1001 | | [ieieiedededdeddededadd e e e E_m_m
é_.",o ................................ E_“.n
é.u_o .................. ;—12.0
SR I N N W 0 0 N I U W U U 0 U E 150
Ifu.o IR I E g
: : LOGGED BY: MEB COMPLETION DEPTH: 3.0 m
l JR. Pam? & Associates Ltd. REVIEWED BY: WCK COMPLETE: 95/06/15
Whitehorse, Yukon Flg. No: 1 Page 1 of 1

5570770 &5 104k




l Public Works Canada Environmrntal A%ES Venus Mine Tailings Site BOREHOLE NO: V3D
Drilled using CME 75 track mounted rig V3D located easl of power pole "C” PROJECT NO: 8054-12
. with solid slem ougers (see site sketch) ELEVATION:
SaMPLE TYPE  [ruee ost [X] AUGER Hsux HIED (][] core
BACKFILL TYPE JJeenToNTe [ ]Pea GRAVEL (11I] stoues [¢J crout DRILL CUTTINGS 7] SAND
' = mUQUDm scliY e -
el 020 3% 40 B b & 3| E
EFZEL 0 B o SOILS DESCRIPTION x 68 w |o|2|3
EHEEE BSANDE S5Vl <
w (= ZE PLASTIC u.e. uQuip 20 40 60 80 2| =
= =<| ) |b I & ] o -
v g F . ' SGRAVEL® ol o
= 10 20 30 40 0 40 60 8
9 — — ST — — 0
l 5 T46 -some clay, grey, low plasficity, trace BT SR R F
organics, firm, damp S Lo E
— 1.0 R R - -10
| <0 . T lewdE
: SILTY CLAY L :
- 20 —trace gravel, beige/light grey, moist, - -20
. g soft, medium plosticily O F
5 B :
30 END OF HOLE @ 1.5m L ‘ : L -30
: NOTES: :
2 -V3D located in small channel leading -
i toward failings arec; washed F
40 oppearance on surface; some bushes in =40
' channel E
' 50 E 5.0
60 2P
' :
l - 7.0 - 70
5—3-0 E--a.o
90 Sy
E—I0.0 5__10_0
I Ern.o 5_1 0
E‘— 12.0 O P e e ;_12_0
5"13.0 - ...... E__w.o
I E 140 I E 140
: : LOGGED BY: NEB COMPLETION DEPTH: 1.5 m
' JR. Pam? & Associates Ltd. REVIEWED BY: WCK COMPLETE: 95/06/15
Whitehorse, Yukon Fig. No: 1 Page 1 of 1

BT/ ez




Public Works Canada Environmrntal AXES Venus Mine Tailings Site BOREHOLE NO: V3E
Drifled using CME 75 track mounted rig V3E located near northwest perimeter of PROJECT NO: 805412
with solid stem cugers tailings area (see site skeich) ELEVATION:
SAMPLE TYPE  [luse ost X aucer = Bu ([ ser- (][] core
BACKFILL TYPE JJeenvonie [ Pea craveL [H1] stous RE DRILL CUTTINGS SAND
- auQuDe sClATe Py
w12 10 20 % 40 20 Aosuso 8 2| €
EFIZE o 2% o SOILS DESCRIPTION n &% 0 | o2 3
EHEER mSANDE = R
L = 5 2 PLASTIC W.e. LIQUID 26 40 6 8 _—o_' >
S Bl | * — @ GRAVEL® oo
= | 10 20 % & 0 40 80 %
p 00 BT T _RORGANICS ond TAILINGS u o [PTAERE 00
E b bbb 0.2m /‘5
: SILTY CLAY o /
0 e —firm, medium plasticity, grey, molst, / =10
X 4
: : 4 1.5m 3
- 2.0 -+ END OF HOLE © 1.5m - -2.0
:_-3.0 e .:__3‘0
g NOTES: :
: 4 —small amount of tailings mixed in with E
3 ' ' organics fo 0.2m; appears to be area £
SR T T N B B i S B of previous high water level =40
f—S.O IO O SO S e E—-S.O
E_..s_g OF OPPE VOO JUON OO SUUSUUE SO RSO 5._-5_0
::__7.0 .............. ::._-7_0
5_3_0 ............................ f,_...g_o
E_g.o P N S SO AP SR N SN E.___g.o
Foo| | | |- F 10
o] | | et E110
- 120 E 120
ST A TR O O 0 0 WAL F—13.0
140 SRIRIE N I NENEEN 1o
: : LOGGED BY: MEB COMPLETION DEPTH: 1.5 m
JRP aine & Associates Ltd. REVIEWED BY: WeK COMPLETE: 95/06/15
Whitehorse, Yukon Fig. No: 1 Page 1 of 1

T/ 1AM




Public Works Conada Environmrntal AXES Venus Nine Tailings Site BOREHOLE NO: V3F
Drilled using CME 75 track mounted rig V3F located necr northwest perimeter of PROJECT NO: 8054-12
with solid siem cugers tailings orea (see site skelch) ELEVATION:
SAMPLE TYPE  [ifuse /] ost [X] aucer = NE (] core
BACKFILL TvPE [eertonte ] PEA GRAVEL ([1T] sLoueH [ erout DRILL CUTTINGS ] SAND
ecliYe .
e § 10 .2&,Q UID}F 4 20 Aosmso 80 § E
EFZES o %% SOILS DESCRIPTION » 5% w ||| B
ElHEES uSANDm Sl =
w3 =2 2 40 60 80 23
S =35 @ GRIVEL @ P\ o
= 0 4 60 %
00 TAILINGS BEEEEE e 0
X 152 -silty sand, fine grained sand, wet, T P ———— A :
loose : S .
1.0 0.8m J ..... U N s oL // -1.0
DECAYED ORGANCS I RERE RN /
0.9m
20 -2.0

SILTY CLAY R bk
—firm, medium plasticity, grey, moist, : - :
native material

1.5m

30 0 | | bebeddededededainded o RIIE g ~3.0
END OF HOLE @ 1.5m
.................... -4.0
40 NOTES:
-approximately 0.8 melres of tailings

-well defined organic loyer marks end of
tailings material

lrvllrvlillll'vlTrIlelIvlllllln!llilllvl‘llltllvlvvl||vil|vv|vl

l|lllll|l|llll|ll'l‘llllIllll‘lIY‘l'IllllIIll||l‘l‘lll[lll|lllll"|llIlll""l"'l'l—rl’ llll‘

6.0 e -60
T
FENRERRE Y
] ] B
unnnnpl .
_
EERERRAEEN ..
Eu.o I A N .... N E-14.0

JR. Paine & Associates Ltd. Do EEMD L
Whitehorse, Yukon Fg. No: 1 Page 1 of 1

ET T oTeu




Public Works Canoda Environmrntal A&ES Venus Nine Tailings Site BOREHOLE NO: V4
Drilled using CME 75 track mounted rig V4 locoted near southwest perimeler of PROJECT NO: 8054-12
with solid stem augers tailings areo (see site skelch) ELEVATION:
SAMPLE TYPE  [lfrusc /] Lost DX AuGER =L HE: [T core
BACKFILL TYPE Jllsentomre  [reacravet [[]]] stouek ¢ J srout DRILL CUTTINGS SAND
= mUUDw sCliYe o~
— a2 1020 30 4 20 msnuio 8 3| E
x z : § = 10 Az;wngo‘ 40 SOILS DESCRIPTION 20 ‘?) 80 80 % >2_ 5
e e €S mSAND® S|V =
wOFZ R 20 40 60 80 =3
DRl 7 @ GRAVEL® oo
= 20 40 80 %
E 00 I s SANDY SILT o moa F 00
s —fine grained sand, tailings material, fresd t
: loose, wet, oxidation, grey, soft c 0
10 non—plastic -l
YW g
— 20 f 1.8m //:— -20
g | sim oy /
: "I ~frace gravel, firm, moist, beige/grey .
F 3g Z 38 medium plasticity, native /E _10
F 3.0m F
F END OF HOLE @ 3.0m F
10 F 40
= 5.0 :—--5.0
2 NOTES: E
: ~lailings material extends to 1.8 m -
60 E 50
— 70 f—-7.o
f—&ﬁ f—-s.o
- 90 -0
100 F 100
- 110 F i1
3—12-0 b f—n_o
S_. 13of | | i 5_13.0
F 14.0 NN R E..u_,g.
: : LOGGED BY: MEB COMPLETION DEPTH: 3.0 m
JR. Pam? & Associates Ltd. REVIEWED BY: WK COMPLETE: 95/06/14
Whitehorse, Yukon Fig. No: 1 Page 1 of 1

95707705 05-12aM




J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS

Sl

SCREEN ANALYSIS

Client: __ PWGSC, A & ES _
Project: Venus Mines Reclamation

Sample: I3 ; Depth: _0.2~-0.4m
Madeby: PeRe  JobNo: 8054-12

Location: _Tailings Area, Test Hole V4

Ck'd by: M.B. Date: 95/06/23
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
—-—-80,000 [ 80.000
50,000 50.000
20,000 | 20,000
10,000 10.000
— 5,000 | 5000
— 2,500 2.500
7'{)0{) 2.000
1,250 1.250
800 .800
—630 630
400 ~400 100.0
315 315 —98.6—
256 «258 —98.2
160 160 g2.2
£6 089 59.3
Description of Sample Method of Preparation Dry Washed X
sandy silt, ML Remarks
gravel = Q0 %
sand = 40.7 %
fines =59.3 %
Time of Sieving Min.
100 63 50 40 25 2016 14125 10 5000 2000 1250 800 630 400 315 250 160 80 63
[ 1 [T T T PEPIN ] [
\\

80 \
70 \

60

50

40

Percent Finer Than

30

20

10

L l

100 10

LT T T 1 111

Grain Size - mm 1.0 0.1




BOREHOLE NO:  V5A

Public Works Canade Environmrntal A&ES Venus Nine Tailings Site
Drilled using CME 75 track mounted rig V54 localed within breach area- south PROJECT NO: 8054-12
with solid siem qugers west corner of taifings orea ELEVATION:
SANPLE TYPE  [Jfruse ] Lost X Aucer = Bui ] ser {1 core
BACKFILL TyPE Jifsentonme [ Jreacravee  [I[[} stouew ¢ JorouT [/} DRILL CUTTINGS SAND
= Y eCUYe =
Wi S8 10 20 3 40 2 wsmﬁ‘o 0 al E
—~ (= A
§ E E ;S 0 AZZ\J\STI;:OA m SOILS DESCRIPTION 20 4 60 & 2 = é
= olE ¥ mSANDE S|Vl <
el B R T G R LiQuID 0 40 80 & =3
S |1Elvis ————— @ GRAVEL® L~
v |72
£l CH Bt
F 00 s=iras Dl g SILTY SAND AR IRE
o e e e s -brown and rust in colour, damp, loose, i
" h well graded, (lailings) E
10 DA T35| e 0.8m :;/:;g"m
: | GRAVELLY SILTY CLAY i
- -brown, medium plesficity, moist, soft, :j ir
o T T O oxidafion around rock ,j;;;:—-m
- YA W
g ............................ 2.4m E
s | AUGER REFUSAL @ 2.4m E 50
E e :
:_ O L | | el ddi E—-‘,o
2 NOTES: , -
: e ~moved drill rig 5m south of V5A o
- drill V5B - similar soil profile with P
e e s refusal at 2.1 m E
E—- 5_0 E—-G.o
E.__ 70 | 1 1 ededdedediniidebdeden f— =70
E— 80 | 1 | il E_-g 0
90 v E 00
| e :
E100] | ] |t i E 100
E_n‘o .............. 5—1 1.0
E120] | | bbb F 120
é .............................. E
130 F 13,0
g 1
P : LOGGED BY: MEB COMPLETION DEPTH: 2.4 m
JR.P aine & Associates Ltd. REVIEWED BY: WoK COWPLETE: 95/06/14
Whitehorse, Yukon Fig. No: 1 Page 1 of 1




l Public Works Canada Environmrntal AXES Yenus Mine Tailings Site BOREHOLE NO: V6
Drilled using CME 75 frack mounted rig ¥6 located west of berm gt east edge of PROJECT NO: 8054-12
l with solid slem cugers A tailings arec (see site skelch) ELEVATION:
SAMPLE TYPE st /] Lost DX aucer =L NIEQ ] come
BACKFILL TYPE [Jieenonme [ Pea cRAvEL ([I]} stouH [ Jorout DRILL CUTTINGS =] SAND
=z ®LQUD W eclAYe Py
A B P = 020 30 40 g E
EFZEL w0 % 4 SOILS DESCRIPTION o |Z| B
=g ni =
& ElSES e we  uow Z a3
S [FsE o S|
D I 1% F -® — L ]
= 020 30 4 R 6.0
F 0 s e [sAND gt
s RN S R i{ —some silt, fine grained, oxidation r
- : : throughout, wet, medium dense, failings bE 0
l " 1.0 A3 “1 —becomes silty sand, wet, EF'L
. 20 | | | | ;-20
F TH7 : | 2.7m s
C 30 & OO U SO (OS : S : -390
g §“3 : | | SANDY SILT i3
l . ~\ ~wel, grey, soft, non—plastic, tailings Ji A
L B | _ M i
— 4.0 . SILTY CLAY ://:::—‘4.0
' |; —some gravel, wet (free water), native }:::E
g ] | malerial, loose, soft e
- 50 L SILTY CLAY 50
l : —grey, some sand, frace gravel, ;:,:25
T oxidation around gravel, moist, sfiff, ”C ML:E:::E
6.0 IR A O ¥ R medium plasticity, traces organics L= ::5;5:_-5.0
g : within silly cley matrix e
' i ’/:’:E
T
70 | | ] ededededdildlde :/;:::—J.O
l : i
C ; e W
E X E:?::E
E 80 | | | ereeie T 80
' F X2 BN | Wk
: : | GRAVELLY SILTY CLAY CL-GC4 41
- 9.0 -1 —moist, stiff, gravel to 50 mm diometer -9
F 12 ; : - [L__grey, low plasticity / 6C BLaE
l : 24 : 9.1m E
o : fg%ign
5_10.0 ,,,,,,,,,,,,,, CLAYEY GRAVEL CL'ML::/ E__m.o
3 ; —auger action indicales oversize it
I X5 | o 1 _(cobbles) present, wet (free water), Wt
s . i :
™ . ~IGRAVELLY SILTY CLAY i
l F i Wl soft, grey, medium plasticity, 3
g ; - 10.4m =
- 120 -1[SILTY CLAY —12.0
E | : —trace gravel, dense, firm, moist, grey 3
l | 10.7m 2
13,0 ..{END OF HOLE @ 10.7m F—13.0
F - NOTES: 3
I : B el ~tailings occur fo 3.4m E
E 140 : : —possible water bearing stratum occurs I N R A E -140
LOGGED BY: MEB COMPLETION DEPTH: 10.7 m
' J.R. Pame & ASSOClateS Ltd. REVIEWED BY: WCK COMPLETE: 95/06/14
Whitehorse. Yukon Fig. No: 1 Page 1 of 1

95707/ G5 0S-1aAM




Percent Finer Than

=L

J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS

SCREEN ANALYSIS

Sample: T22 _

Depth: 8.2-8.4m

Client:

PWGSC, A & ES

Project: Venus Mines Reclamation

Location: _Tailings Area, Test Hole V6

Made by: PeRe

Job No.: _8054-12

Ck'd by: M.B. Date: 95/06/23
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
80,000 80.000 100.0
50,000 50.000 56.1
20,000 20.000
—10,000 10.000
5,000 5.000 46.2
2,500 2.500 43.8
2,000 2.000 43.4
1,250 1.250 . 42.5
800 .800 42.1
630 630 41.6
400 400 _41.1
315 315 40.6
258 <2586 39.8
160 160 38.6
80— 080 35.0
Description of Sample Method of Preparation Dry Washed _X
silty gravel, same sand, GM Remarks =538
sand = 11.2
fines = 35.0 ‘
Time of Sieving Min. NOTE © coBBLE (N SAMPLE
100 63 50 40 25 2016 14125 10 5000 2000 1250 800 630 400 315 250 160 80 63
A1) ] Pl T ] 111NN l ]
90 \\ '
80 \
o
60 X
\"'\
50
\\
—_—
40 =]
30
20
10
100 10 Grain Size - mm 1.0 0.1




Public Works Canada Environmrntal AXES Venus Nine Tailings Site BOREHOLE NO: V6B
Drilled using CME 75 track mounted rig V10B locoted on berm ot east edge of PROJECT NO: 8054-12
with solid stem augers tailings area (see site skefch) ELEVATION:
SANPLE TYyPe  Jluee /] wost X aveer =L TE: [ core
BACKFILL TYPE [llsentonre [ ] PEa GRAVEL ([} sLouss ¢ J erouT ) DRILL CUTTINGS SAND
=z mLQUD N N .
el 1020 30 40 il 405 1150 8 al €
3 i @
EFCZE o %% « SOILS DESCRIPTION n b8 w | |33
E EEES mSAND® =1 R
W= ?( = | PLASTIC ML UQuiD 20 40 6 8 —6-' =
SCe | . | S GRAVEL® 2l o
- 1020 36 40 04 8 %
00 . [SITY SAND (tailings) [
F ----L—ﬁne grained sand sizes, loose, light J :;?;:E
: ] 155 brown, dry, :;::VE
- 1.0 0.15m :jf:vE-‘-LO
g CLAYEY SILT NL-CL:; i3
: ~trace gravel, brown, low plasficity, s
- 2.0 traces of organics, sliff, fraces 20
L \ of oxidation around rocks, auger action J ’// o
- indicales oversize {cobbles) materials -
r cL o
o X] 158 2.4m Z;— =30
: COBBLE and BOULDER STRATUM 6P JALE
~very difficult drilling {destroyed ledd -
F_ auger) /E
40 P 787 2.8m /:_'4‘0
: SILTY CLAY o /
A ~sfiff, domp, grey/light brown, traces / E
At R N I 1 A e of organics throughot, o il
: : 5.2m / 2
F [X]ee | SILTY CLAY 7
— 6.0 —some grovel, wel, soff, possibly water j [ -5.0
bearing siralum, E
: 5.8m 2
E 70 _|AUGER REFUSAL® 5.8m | E .
: NOTES: :
2 -boulder stralum occurs belween 2.4m and |- E
: 2.8m F
— 80 -auger refusol due fo bedrock or boulder |17 ;'"8‘0
E strotom ] i F
F —groundwater encountered at F
9.0 approximately 5.2 m (believed confined) |- —-9.0
SN R T 0 0 R E 100
VTS I N N 6 W O 0 O S N W F 11
120 5——17.0
30| || febedededeednd s
F 140 F o
: : LOGGED BY: MEB COMPLETION DEPTH: 5.8 m
IR. Pam? & Associates Ltd. REVIEWED BY: WCK COMPLETE: $5/06/15
Whitehorse, Yukon Fig. No: 1 Page 1 of |

/07705 03:15AM
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Public Works Canada Environmrntal AXES Venus Nine Tailings Site BOREHOLE NO: V7
Drilled using CME 75 track mounted rig V7 located north sast perimeler of PROJECT NO: 8054-12
with solid slem augers tailings area (see site skelch) ELEVATION:
SAMPLE TYPE  [Jfiruee /] wost DX AuGER =[N [ ser ] core
BACKFILL TYPE llsentonre [ jeeacravie ][] stoues ¢ -J rour /] DRILL CUTTINGS SAND
4 | Jielili) ] sllAYe —
o2 1020 3% 4 a—%‘ E
EFZEL o e, SOILS DESCRIPTION o |2 B
Wi ' 0ni =
S 1Z 3 3% s we  uow L
S (‘/(; - 1 { s 5
vy 2 r @ 1 w o
— 10 70 3% 4
F 00 o T e |sANDY SILT s 00
F USROS HO0. 1O SO N ~fine grained sand, moist, brown, firm, LAL—SJ ’:‘:EE
g <] sand seams with oxidation, loose peeer
F 10 DATIZY e @G -sandy slit, more sand in sample than ppee '
: 1113 A '\ above, wel, rust and brown (more e
s oxidation), tailings ;jj::f
- 20 - 1.3m ,:;:::_._2_0
E X SILTY GLAY o
S I Y St A S -light brown/grey, firm, moist, medium e
. SO NO SNE OO0 OO OO  OOE SO lastict o
- 30 P Y CL—ML:;:Cf: 39
E : /);/::
: ................ ::/:/:
o ///:
40 0 | ) i :;’:::_-4'0
: s
5 i
L. 50 s b -5.0
F 3.0m o [4F
E . CLAYEY GRAVEL 2
: \ —difficult drilling, wet, grey, free F
St T T T G S i e water, rock chips in sample :"‘5'0
E | , 5.5m E
- AUGER REFUSAL @ 5.5m E
7.0 | | | feiedededediedeie L--7.0
: NOTES: -
- =tallings to 1.3 m depth .
- —possibly free woler at 5.0 m F
—8.0 | ]t feebeheciadiniii i —-8.0
E_g.o L U S PN SRR ORI S._.-go
E_m.o ............... E——10.0
;_11.0 ......................... E—ﬂ.ﬂ
;—12.0 120
ST I R 0 F 130
2 REREE g
: : LOGGED BY: MEB COMPLETION DEPTH: 5.5 m
JR P aine & Associates Ltd. REVIEWED BY: WeK COMPLETE: 85/06/14
Whitehorse, Yukon Fig. No: 1 Page 1 of 1




l Public Works Canada Environmrntal AXES Venus Mine Tailings Site BOREHOLE NO: V8
Drilled using CME 75 track mounted rig V8 located north east perimeler of PROJECT NO: 8054-12
l with solid slem augers : tailings areo (see site skeich) ELEVATION:
SanpLE TYyPE  [lfrue /] Lost [X] AuGER =L [T ser (] core
BACKFILL TYPE JJfeenvonme [ PEa GRaveL ([I]] stouex [¢-J crouT /) ORILL CUTTINGS SAND
' T s e eClAY® -
~ el g0 X 20 Losmso ) 2| E
> =z = PLASTIC A |
x : - j§ 10 ‘20 30‘ 40 SOILS DESCRIPTION 2 :) € 8 2 = 5
E&EpF= WSAND ® S|
W || = |7 | PLASTIC [ o} LQuip 20 40 60 80 = >
Q |« g 2 1 a i o 3
Py Z| * 4 @ GRAVEL® L v
1020 3 4 20 40 60 % "
' F 0.0 VIV " ISITY SAND —. & w3 T 00
X 12 2 2 ~fine grained sand, loose, tailings :j;;:;
. 7270 dry, brown I9etss
- 1.0 /) % : : oim 19
- N A -
l - Xspng | iy cuay foo:
7% —firm, medium plasticily, grey, moist, ,;/5
- 2.0 § LAZR7 some black smearing (decayed organics) i -2.0
' : By 9 2.1m 345
: ZB70 GRAVELLY SILTY CLAY F
Y . ~moist to wet, soft, grey, difficult E 30
l g 7078 drilling at 3.8m - possibly cobbies, 3
: SR free waler nofed at 3.9 m a
NN :
A=Ay 787 40
l : X 7 2 2 4.2m ;;7::;
: 787 SILTY CLAY o
- 5.0 ; % ~grey, wet (slight decrease in moisture) :;E::}--s,o
l 'E- 2 . soft, :E;:EE
Xl SILTY CLAY 1o
- 8.0 — ~soft, wet, grey, slight plasticity, E:::::—-G.O
' : 8 -LL=25.1, PL=18.5, PI=6.8, LI=1.2 ir
[ - HAME
F m //'f:
79 s T 70
F e
5 P 19 e
E 7.6m E
l T END OF HOLE € 7.6 m -8
:_.g.o -:'—-9.0
: NOTES: -
' : —free water @ 3.7 m below ground surface E
: ~failings to 0.1 m E
' - 100 ~standpipe installed 100
110 E110
- 120 E 120
5—13-0 f——15.o '
lfu.o 140
: : LOGGED BY: MEB COMPLETION DEPTH: 7.6 m
I JR. P alne & Associates Ltd. REVIEWED BY: WeK COMPLETE: 95/06/14
Whitehorse, Yukon Fig. No: 1 Page 1 of 1
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Percent Finer Than

J=%) J R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYSIS

Ciient. PWGSC, A & ES

Sampie: _T1 Depth: 0-0.2m Project: Venus Mines Reclamation
Location: ili Test Hole V8 Made by: PeRe  job No.._8054-12
Ck'd by: MeB. Date: 93/06/23
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
— 80,000 80.000
qn,nnn 50.000
20,000 20.000
10, 000 10.000 .
5,000 5..000 . 100.0
2 500 2.500 99.6
2,008 2.000 99.4
1,250 1.250 29.1
800 .800 . 98.5
— 636 «630-- 97.9
400 .400 | 96.3
315 2315 95.5
259 .258 85.2
160 160 37.7
88 080 37.6
Description of Sample Method of Preparation Dry Washed X
sj-lty sand, SM Remarks
gr = 0 3
sand = 62.4%
fines = 37.6%
Time of Sieving Min.

63 50 40 25 2016 14125 10 5000 2000 1250 8OO 630 400 315 250 160 80 63

T l T | [T1m

90

80

70 \

&0 \
50 \
0 \

30

20

10

L l IR PHEEH l IREL

100 10 Grain Size - mm 1.0 0.1




[Re J. R.

EDMONTON ~ GRANDE PRAIRIE ~ WHITEHORSE — PEACE RIVER

Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS

PROJECT FLIENT ok Works Cande DATE REZCRDED
VENUS MINES RECLAMATION Envinonment A & ES 6-26-95
STA. SAMPLE TYPE 'DEPTH 13 HOLE NQ V8 IFIEL.D NO. LAS NO.
AUGER s
GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS
. <o FNER W FINER I rmu ru:u
el I L el A DLa. O b MATERIAL TYPE % OF TOTEL SAMPLE
: wEISAT = {wrieuT mm vncur
.063 [335.6 | | .03 |93.06 | I SAND 6.0
| [ | 0074 | 99,09 | ! SILT 20.0
1 | [ 0s52 [8e.50 | ! CLAY 74.0 ‘
1 5 [l . l.oo¥7 lgs.4 | |
! 0027|8048 | '
1 00017445 |
! | | .oo12 164.35 | |
11 11
Saum g nFrED U B 'rag.,uu' . :
o | assencaros L) [ oA ss PARTICLE SHAPE ANALYSIS
T2 langy ciay | 23 FOUND
SJB - ROUKD
i ANGULAR
SUB -~ ANGULAR
FLATS
CRUSH COUNT e %
NETDLES
- SAND GRAVEL
100 CLay Sy PING Lo ] coansc FINE COARSE
IS !
| 1 |
1] l - : ; ! i !
I A : !
w7 I | I ! '
l l !
| ! | i
o 80 ! I ! I ﬂ' u
: s0 ! g’ ! : { ! :
; T ' L ‘ +
g | il | | | '
§ «0 % { ; ] %' : :
{ t
I ) ; ! i | [
3 } — " f — }
{
! ;l ; | i I I!
x % 4 i : ; 4 i
[ l ! : | { |
1I©c 4! 1 et t
[ | | : b ! [
o 1 N
<001 010 .00 1.000 10.000 1009
SBAIN 2L - MUMIMETRES,
LARCPATORY'S PEMARKS _SIEVE ANALYSIS wAS NOT CATE SAMPLED
CONDUVSTED oM F£IVe GRAINED SAND DATE SECEIVED

TECHNITIAN(S) _M.S /T.D.

CHECKED BY




Public Works Canada Environmental AXES

. Venus Nine Tailings Site

BOREHOLE NO: VS

Drilied using CME 75 frack mounted rig

V9 located just south of tailings pond

PROJECT NO: 8054-12

with solid stem aqugers within failings area (see site skeich) ELEVATION:
SaMpLE TYPE  [Jfruse st DX AuGER = BULK [ se1 L1 core
BACKFILL TYPE JiBentowire [ JPEA GRAVEL [ stouex [ J srouT DRILL CUTTINGS SAND
- mUQUDE eclTe 2=
£ B2 ST = wsm? . gl £
EFZES o0 % o SOILS DESCRIPTION n Ah o |ol2| 3
e e RS msSANDE Sl g
S 3= 2% e M LouID 20 40 60 8 2| >
o x| v | QLI 3
%] 1%} @ GRAVEL® L
— 20 40 & 80
E 00 706 SANDY SILT A yesr 0-0
5 —wel, fine grained sand, brown and rust
: =t 727 (oxidation) in colour, free water at 3338
- 10 0.1 m, non-plastic iser =10
- SANDY SILT
i ~higher sand content af 1.2 m eser
E 20 SEe 20
E ML"SM ’0012-
é S
30 (X728 i 3.0
F 40 DIRE 40
- <1 731
F X 45
— 5.0 DECAYED ORGANICS P -5.0
- ~block, moist, previous ground surfoce
3.4m ///
E 6 SILTY CLAY _ _ /:__m
: ~-stiff to hard, moist, medium /:
- . plasticity, traces_of oxidation,_grey cL / -
F T X %
e SILTY CLAY /?'7”
Z 733 .| —some gravel, moist, grey, gravel lo 50 /AE
3 \ mm diameter, traces of oxidation, stiff s
- 8.0 -11=23.1, PL=19.0, PI=4.1, Li=-0.32 ---80
s 7.6m c
: END OF HOLE @ 7.6m :
— 9.0 F--9.0
3 NOTES: :
: ~tailings fo 4.5 m :
f—lo.o E__m_o
f—n.a é—"-ﬂ
- 120 120
- 130 F 130
F 14 EEREER F o
: : LOGGED BY: MEB COMPLETION DEPTH: 7.8 m
J.R. Paine & Associates Ltd. REVIEWED BY: WCK COMPLETE: 95/05/14
Whitehorse, Yukon Fig. No: 1 Page 1 of 1

707705 09:17AM




VRIS J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
SCREEN ANALYS!IS

Client:  PWGSC, A & ES

100 10 Grain Size - mm 1.0 0.1

Sample: X27 Depth: 0-8-1.0m Project: Venus Mines Reclamation
Location: _Tailings Area, Test Hole V9 Made by: P«R.  jobNo. 8054-12
Ck'd by: M.B. Date: 95/06/23
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
I No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
80,000 80.000
50,000 50..000
20,000 20.000
10,000 | 10,000
5,000 5.000
I 7,Rnn 2.500
2,000 2.000
1,250 1.250 100.0
l 800 _800 99.8
630 630 99 .7
400 400 99.6
315 315 99.4
l 258 258 99.0
— 160 | 160 98.1
_ gg | pge 94.1
l Description of Sample Method of Preparation Dry washed _X
silt. _ , trace sand, ML Remarks
gravel = 0 %
' sand = 5.9%
fines =94.1%
Time of Sieving Min.
l 100 63 50 40 25 2016 14125 10 5000 2000 1250 800 630 400 315 250 160 80 63
[l { LIl [T R s e S U L
l 90 -
80
i | -
c
260
[
F
i 50
€
8
§ |-
a
30
1.
' 10




{Rf5) J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
EDMONTON - GRANDE PRAIRIE — WHITEHORSE ~ PEACE RIVER

PROJECT CLIENT Poblic Worke Cornade DATE RELORDED
: VENUS MINES RECLAMATION Environment A €S g-26-95
STA. . SAMPLE TYPE [DEPTH HOLE NQ {FIELD NO. LAB NO.
' wetr. |59 m vs | T32
GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS
. %o F 'NER ‘e FINER I, FINER e FINER
AL INEO I s DIA. fe7uefoTa. [<r MATERIAL TYPE o OF TOTAL SEMPLE
’ h wezxt | 35 [ wpionr MM | weesr , om wercHT
| { L0192 |9393 |00 15247 SAND 2.0
| | L0137 |8%.00 | I SILT 35.0
! { ! oo 9801 | l LAY 65.0 :
| ' | . [.oom las.04 | ]
| .00s2 |91.08 | I
i | [.oo37 I3q.5 | i
{ { [ | .oo2t |75.,24 | i
B I i | .20 |65.34 | |
nuo-_el CUIFIED L o~ '\Af.lzti.l: . .
o | assamanos | | mefoen [T s PARTICLE SHAPE ANALYSIS
T22 1 SILTY CLAY | 42 1 ROUND
SU8 -ROCND
| ANGULAR
SUB - ANGULAR
FLATS
CRUSH COUNT e %%
NEEDLES
: SAND GRAVEL
100 CLAY sy 7ing (oI ] coanse FINE | coanse
o T l
! Lf* | | 1 i
s0 | //L I f | | 1 |
1 - ! '
L1 ! ;I fL < ! : : '
|/ | | |
o : | ! l I |
) Z!/ i | 1 I : .
2 | ' t
: / ! l!l , ; : ! :
; 1 I T | v
g | il ! I \ I
o | % - i :
3 i t | ’
30 g ;! ! ! ? ! ?
l ! ' | I | |
20 { L! l ﬁj_ % } %
|
] | ] |’ !
W© ! ! N : ! : I
[ l I ! [ | |
[ i t 1
<00s K1) 400 : 1.000 10.000 1000
AN SULL - M LI IARS,
LASOPATORY'S PEMARKS _SIEVE ANALYSIS WAS NOT CATE SAMPLED
CONDUCTED ON FINE GRAINI D SAND DATE SECEIVED

Tenicien(s) _MS. LT.D.
CHECKED BY




Public Works Canada Environmrntal AKES Venus Mine Tailings Site BOREHOLE NO:  V10A
Drilled using CME 75 frack mounted rig V10A locoted on access recd east of PROJECT NO: 8054-12
with selid slem ougers tailings area ELEVATION:
SAMPLE TYPE  Jruse [ Lost DX AuGER =L NES [T core
BACKFILL TYPE Jeentonire [ ]Pea oraveL (T[] stousH [ Jorou /) DRILL CUTTINGS ] SAND
= | LQuDE sclT @ Py
el 920 ¥ & 20 tosmw 8 § £
EFIZEL 0 9% , SOILS DESCRIPTION n b6 e |o|2|E
E IHEES mSADE =S el
L 3= 27| e e LiUID 0 4 60 8 22
IR 7} *GRAVEL® o o
= 2640 80 8
E M s GRAVELLY SILTY SAND I e 00
—dense, dry, brown, difficult drilling - bt
auger action indicates cobbles and 3eai
- 10 possibly boulders throughout, possibly EEE;:_"'O
: read fill material DSear
3 D 154 —rock chips found within auger cutlings bF
- 20 (from bedrock or boulders) —-2.0
: 1.8m -
AUGER REFUSAL @ 1.8 m
[ 10 —-3.0
: NOTES: F
: -no groundwaler encountered E
: —lest hole V10A localed near rock C
- 40 oulcrop and thus refusal suspecied to =40
: be due fo bedrock F
F -move drill rig S m north and drill -
- 59 V108 fo determine refusal depth —-5.0
) E 50
— 19 F 70
S—B-O f——s.o
90 Y
100 E 100
? ;
1.0 F 11
E—ILO é——n.o
E:—B.O ::_.13.0
F 140 E o
: : LOGGED BY: MEB COMPLETION DEPTH: 1.8 m
JR Pa]‘n? & ASSOClates Ltd REVIEWED BY: WCK COMPLETE: 95/06/15
Whitehorse, Yukon Fig. No: 1 Page 1 of 1

95707765 G5 1oAM




l Public Works Canada Environmrntal AXES Yenus Mine Tailings Site BOREHOLE NO: V10B
Drilled using CME 75 track mounted rig V10B located on access rood east of PROJECT NO: 8054-12
l with solid slem ougers tailings area ELEVATION:
savpLe TYPE [l /] st DX avcer =L [l spt (1] core
BACKFILL TYPE Jllsentonre [ '] PEa GRAvEL (1]} soue ¢ J erout DRILL CUTTINGS SAND
l = alQuiDm ellAYe o~
a2 1020 30 4« 20 4 ”50 80 g| E
T E2E T amii . | SOILS DESCRIPTION [ 5 &7% » | (3|2
= mSAHDE 51V <
W || F 2| PUSTIC ML LU 20 40 € % 21 3
O | :rtg — 1 4 2 -
(72 [%2] r 8- 1 ’Gk‘m’ w2 ad
= 020 30 & 0 4680 8
l 30 R EL e
: L O N O 0 ...{ —some gravel, dense, dry, brown, b seeye
s : auger action indicates cobbles and Yeals
1.0 1 possibly boulders throughout, possibly | T EEEEE"W
I : : : 1 road fill material Lol oSM | Besst
- B P RS ::i:_
s :u»E
20 i b e —-2.0
l : IRE
3N T T U P00 00 00 S (OT SPSR OSSO0 SO SO S0 SN SO S0 A
2 : : bbPo -
I F | | AUGER REFUSAL © 2.8 m | g
E i NOTES: g
E 0 - -no groundwater encounfered | E_40
- ~auger refusal at similor elevalion as F
E | | | [t -1 In VI0A, assumed bedrock presence F
' E——so ........................... é___so
l é.s_g .................. E—--G.O
l 5—7_0 .............. ;._7.0
E_g.o ........................ E__g‘o
1
f_g_o ................... E—-g'o
: E_..m_o ................... é——10.0
;—11.0 AAAAAAAAAAAAAA ;—11.0
E—.is.o .......................... ;.13'0
lfu.o ' I I IR RN F 140
: . LOGGED BY: MEB COMPLETION DEPTH: 2.8 m
l JR. Pam? & Associates Ltd. REVIEWED BY: WCK COMPLETE: 95/06/15
Whitehorse, Yukon Fig. No: 1 Page 1 of 1

35707795 3. 158




l Public Works Canada Environmintal A%ES Venus Mine Tailings Site BOREHOLE NO: VI1A
Drilled using CME 75 track mounted rig V11A located southeast of tailings- PROJECT NO: 8054-12
I with solid stem augers adjacent to road (site sketch) ELEVATION:
SAMPLE TYPE  [Jfruee [/ ost DX aucer = (T} ser [J] core
BACKFILL TYPE [sentonme [ .]PEA GRAVEL (1] stouex [ crout DRILL CUTTINGS SAND
l = LQUDw eCliYe P
&l g0 10 % 4w n & 8 ) 3| E
>= = TIC A A =
% : ; -_-Jl§ 10 AZSLAS l_-,g‘ 40 SOILS DESCRIPT]ON 20 40 6 8 2 = s
E FEFE= msADm SV <
> E 5| PLASTIC u.C. LiQuiD 0 4 60 8 —6-' >
=& Z . i SCRAVELS ol o
—y 10 20 3 4 20 4 8% ot
F Y =wl ] " ]\GRASS COVER, ORGANIC RICH SOIL o 00
R < - 0.05m ISRLIAT WO N SO I W e
2 SR ' ST T M-c U
: 778 CLAYEY SILT L e
1.0 % 5 ~trace gravel, non—plastic, biege with -0
I F s light grey pockels, iroces of oxidation ST T S N c
: 717 U N oround gravel, damp, fim © . p9h1s3
— 2.0 ; § : 12m |- e CL-ML;::;:;__M
l E AR |ewavey sur | » e
g | ] 1™ irace gravel, grey, layering, moist, | i
E 30 787 firm, black decayed organic seems, ““":_-3,0
I F ; 78 medium plasficity, clay pockets within o A€
7075 silf, LL=36.7, PL=26.1, Pi=10.6, LI=0.1 A:
P 9 f f ~ 2.7m : ui_‘o
E T 64 f BOULDER LAYER :::E:E :
- 9 7 —very difficult drilling 1970ss
3 o 3.9m i
= % CLAYEY SILT s
l s ¢ _f © ~trace gravel, layering, oxidation :;;;;E
5 -:-f . oround gravel, wet, sofi, medium :;::’,‘E
- 6.0 X T65 T ... Plasticity, clay pockels within silf cL-MLE -89
s -] ~becomes very wel and soft of 4.9m 14150
: 8 e
F 5 festes
7.0 — WHE—-7.0
o AT
s ik
: i
- 80 IE -89
: _ 8.2m ryes
I E o [Xes GRAVELLY SILT oC K&
— 9.0 -some sand, moist to wet, brown/grey, / —-9.0
F guger action indicates oversize .
material starts ot 8.8m F
:__ 10.0 9.1m E__m.o
: ~ | END OF HOLE @ 9.1m g
l : | NOTES: :
- o —standpipe installed to 7.0 m below F
L e e e e ground surface . :__11,0
l ~boulder stratum occurs between 2.7m and | .. E
3 39m : .
- 120 -water stratum may occur at depths below [ R e -—12.0]
l : 40 m : ; s
;—13.0 ............. C_13.0
l E 140 IR I N F _140
: . : LOGGED BY: MEB COMPLETION DEPTH: 8.0 m
I J.R. Pa1n¢ & Associates Ltd. REVIEWED BY: WeK COMPLETE: 95/06/21
Whitehorse, Yukon Fig. No: 1 Page 1 of 1
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J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
EDMONTON — GRANDE PRAIRIE —~ WHITEHORSE ~ PEACE RIVER

PROJECT PLblic Werkr Canadion DATE RE-ORDED
CLIENT
STA. SAMPLE TYPE DEPTH HOLE NQ IFIRLD NO. LAB NO.
AUGER ™4 2 m VILA l Ted
GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS
%o F NER e FINER los, FINER e FINER
ssl'?:t su:\:t ) DIA. or TOI’\' sr MATERIAL TYPE: % OF TOTAL SAMPLE
: | wemar SE | wpioar mm | weenr ' I | weraer
.063 |39.0 | | .0578 (873 |.o044 14287 SAND .o
I [ | 0417 [82.17 |.0032 |34.65 SILT 62.0
i | | 0301 |77.22 |.0023 |28. %4 CAAY 27.0
l ! [ o8 709 1.cold (2078
j | .olst 6633 | ]
] | ol leo37 | i
| I i .0ots | 54.45 | ]
i | I | [0t [a950 | [
tAu-_EI UNIFIED L L . ‘“t‘tw‘ <z C
o | aasemerrion el I AR B PARTICLE SHAPE ANALYSIS
To4 | CLAYEY SILT |25 {POUND
SU8 - ROUND
| ANGULAR
SUB = AN AR
CRUSH COUNT % :mnn
SAND GRAVEL
100 cLay SiT ring { ugOIUM 1, COARSE FInE coanat
| i 1
% | { ’ ! ; | L . i
| ' !
" ! /V :I l J [ t j
I ' | I !
0 | / ! [ ! l' Jl i i
i 1 | II ) I
. 60 ! | i ! I 4:
3 | ! : k
L A0 N AL
3 | . | : ' '
Eal I : SRE i |
] i 1 |
30 ! /| ;! | ! l' : '
; §
20 1 1 L L l 1
H I N 1 H i
i Ii | | ] ! I
14 ! i ‘:_ : b1
| | : ! [ ! [
o 1 1
<004 K113 100 1.000 10.000 1000
- S8 SZE - M LIMETALS
LABORATORY'S PEMARKS __SIEVE ANALYS(S WAS NOT CATE SAMPLED
CONDUSTED ON FINE GRAINED SAND. DATE RECEIVED
TECHNICIAN(S) —_M:S. JT.D.

CHECKED BY




Public Works Cancda Environmrntal AXES

Venus Mine Tailings Site

BOREHOLE NO: V11B

Drilled using CME 75 frack mounted rig

V118 located southeast of toilings-

PROJECT NO: 8054-12

with solid stem cugers . adjacent to road (sile skefch) ELEVATION:
SAMPLE TYPE  [fruee [ ost DX avcer =L NEL (][] core
BACKFILL TYPE JJsentonie [ .]PEA GRAVEL T[] soues [« J crour [ DRILL CUTTINGS  [=] SAND
8 LIOUD sClATe -
a8 0 2 % 4 n 4 0 ¥ 3| E
EESE . i, | SOILS DESCRIPTION [ 278 o |, |E|2
E ZEES msAND® 51| 2
B FZRT e we o 2 4 s # S| &
S 5ve | ——e —i S GRAVEL® ol d
= 1020 30 4 - pF
00 .. .. ¢ DGRASS COVER, ORGANIC RICH SOIL S i 0
: 0.05m E
s CLAYEY SILT T
1.0 ~trace gravel, non—piastic, biege with 10
E light grey pockets, traces of oxidation ///5
E L oround gravel, domp, firm /
E 20 - .2m /:—-20
: CLAYEY SILT /
: ~trace gravel, grey, layering, moist, 2
PS‘O firm, black decayed organic seams L 30
F low plasticity u
3.0m oL E
g \BOULDER LAYER 7/ 2
40 ~very difficult drilling /
g 3.7m / :
F CLAYET SILT /
[~ 5.0 . —trace gravel, layering, oxidation / =50
: ground gravel, wet, soft, medium / :
: coplashicity / F
F 6.0 —becomes very wel and soff of 4.9m %:—-&0
3 7»
i , 8.2m %7
: GRAVELLY SILT E
F- 9.0 -some sand, moist to wet, brown/grey, -39
- auger aclion indicates oversize F
: material starts ot 8.8m F
- 100 9.1m F—10.0
- AUGER REFUSAL @ 9.1m £
- NOTES: F
3 —boulder siralum occurs belween 3.0m aond 2
- 1.0 3.7m F—11.0
—water stratum may occur ot depths below -
: 40m :
120 ~test hole V11B localed 4m south, 0.5m F—12.0
: east of THV11A F
: —two test holes were drilled 4m E, 5m S E
F-13.0 of V11, however ouger refusal occurred :_...13.0
: at boulder layer (3.7m) 2
E 140 F 140
: : LOGGED BY: MEB COMPLETION DEPTH: 9.8 m
IR, Pamg & Associates Ltd. REVIEWED BY: WCK COMPLETE: 95/06/71
— Whitehorse, Yukon Fig. No: 1 Page 1 of




Public Works Conada Environmrntal A&ES Venus Mine Tailings Site BOREHOLE NO: V12 ‘
Drilled using CME 75 track mounted rig V12 localed east of tailings- PROJECT NO: 8054-12‘
with solid stem augers adjacent to road (sile sketch) ELEVATION:
SANPLE TYPE e [/]wost DX AuGER =T L (] core
BACKFILL TYPE [llsentonite [ ] PEA GRAVEL ] stousH [ J erout DRILL CUTTINGS SAND
= ®UQUIDE : ecCLiVe =
£ g2k AT = ‘fsmio . gl £
ERZEEL, e SOILS DESCRIPTION w bk o3| B
EdE g uSADE > ||
a. jo- o -
W= 3 3 | PLASTIC W.C. Liuid 2 4 60 8 3 >
e =lvn b - - @ GRAVEL® ol =
= 020 3N & 0 4 6 8%
= e s e ®
C IR RN .-l —some gravel, road surface, firm, damp, [ ..... :/;:;E
- : : C : traces of oxidation around rock, brown agqqf
:._ 1.0 ..... S R o‘sm ....... ..... e /::/-—'1'0
: : o ; i
5 B SILTY CLAY | R
3 , —frace gravel, medium plosticity, moist, _ . . f ;:/:
:._ 20 g ..... i firrnl oxiduﬁon oround rocks RO S j;:;:l:——z_o
E ﬁ CL-ME
S e S VS 0 N SOV DU N DO SOOI OSSO it
s /::/::
F b MUE <o
_:_ 3.0 Z T68 EEEEEE 3.
E i /S:“::
C M
- 40 L e T T -40
: Y 69 : -becomes wet, soft at 4.1m : gaxe
: o -somple 169, LL=22.7, PL=15.4, PI7.3 |t e //
E_ 5.0 B e o [ i =04 %E_-s.g
X] 170 whebiioi | —becomes very soft ot 5.2m i CL %E
5_5_0 JSSOS OO PO U SOOI SOt SO SISOV %E_.&o
g BTN R L LR TT AT TP TR PP PPN R AR /E
- : 6.7m Ge -
70 kA | [t T T A LL AN WOUE S SUOUE SO Ut SO SO ST SO C -70
E T X . ICLAYEY GRAVEL : | Sz
: k=l 172 +-| —auger action indicales gravel ond R | -
s possibly oversize materigl . } i Coi | 6C .
= 8.0 Z 173 70m i :_-&o
SN T N O WO O AL _HGRAVELLY CLAY .
: I —grey, soft, wet (free water), medium 2
:_ 9.0 JIGS"C”Y ..... :_.9_0
: : : 7.3m E
: lowvey cravel e :
f—m.o .............. —difficult drilling indicates oversize E 100
: 4 L material, wel, soft clay, 7 .
E ceedenens 8.2m s E
2 © | AUGER REFUSAL @ 8.2m E
E__ 1ol 1 i - NOTES: é—ﬂj
e .| ~free water may occur at depths of 4.5 a
: . | melres and greater : : :
120 B e —at complefion, water level raised to 120
2 R 3.6 m in hole (appears fo be confined | |\ Qi : i c
2 aquifer) :
1301 | [ pedeebebeceasdededndod e i F—13.0
: 14.6 . ': P N N E =140
. : LOGGED BY: MEB COMPLETION DEPTH: 8.2 m
JR. P aine & Associates Ltd. REVIEWED BY: WcK COMPLETE: 95/06/15
— Whitehorse, Yukon Fig. No: 1 Page T of 1




Public Works Canada Environmrntal A&ES Venus Mine Tailings Site BOREHOLE NO:  V13A
Drilled using CME 75 frack mounted rig V13A located on southeast areo of berm PROJECT NQO: 8054-12
with selid stem cugers (see site sketch) ELEVATION:
SaMPLE TYPE  [Ilfvse [ ost DX] AuGER =] HIE: [ core
BACKFILL TYPE [lsewonme [ -] PEA GRAVEL ({11} sLous R D oRiL CUTINGS 5] sanp
= = LCiDm oLl e Py
w o2 1020 3% 40 20 ws T!so 8 2| €
— —_- 1 =
EFZEL 0 2% o SOILS DESCRIPTION n A8 & ||| E
il e | Pl R 1IN =
~ ElsiES mSAND® > oy
w I Z R 0 40 608 2|
Bk * GRAVEL ¢ | o
= n N 0 8 |
E 00 i1 160 SAND T - 00
- ~fine grained, loose, dry, light brown,  flioiebitiinbindin b E
: tailings WL .
:—- 10 0.1 M | E._-1_o
= e CLAYEY SILT LI U -
F ~troce gravel, domp, firm, traces of .
2.0 oxidation around gravel  [ioiebedededebeiee 20
g ~auger action indicates boulders or 3
: bedrock - difficult drilling 1 AR A -
- 3.0 1.6m e E-30
s AUGER REFUSAL @ 1.Bm o
S e S e e E 10
E 50 - e E 50
: NOTES: .
: ~attempled to drill another fest hole  [ieinbodidocbiidden :
F (V138) S m north of V13A F
-8 —similar soil profile in V13B as V13A Ea 60
3 with refusal at 1.6 m - E
— 70 f—--7.o
f— 80 | | 1 ieheicdoiodechodlodied o Lededen bbb E__g_o
S S I T O i e e I e - -00
00| | ] peiedededidanlobodndbl e R e é___w_o
110 —1 1.0
E‘ 1201 | | feedeedeeieciecdecdediendendand L 5__12_0‘
- 130 134
F 140 E 140
: : LOGGED BY: MEB COMPLETION DEPTH: 1.6 m
IR P aine & Associates Ltd. REVIEWED BY: WCK COMPLETE: 9570615
¥hitehorse, Yukon Fig. No: 1 Page 1 of 1

/0770 0500




Public Works Canada Environmrntal AXES Venus Mine Tailings Site BOREHOLE NO: V14
Drilied using CME 75 track mounted rig V14 locoled on access road east of PROJECT NO: 8054-12
with solid stem augers tailings oreg ELEVATION:
SAMPLE TYPE  [lfruee [/]ost DX AuceR =L D ser (1] core
BACKFILL TYPE [llsentonie [ .jpeacravee  [[[]] sLouew s -J 6ROUT DRILL CUTTINGS SAND
=z sLcUDE eClT® RPN
~ & 2E TG e - fs:uio - 3£
\J-E:/ E ; :;:5 10 AZEUSTI?EOA 40 SOILS DESCRIPTION 20 40 60 80 8 3 5
E IRz ES mSANDm S|V <
o= F g PLASTIC M.C. LQuiD 20 40 60 80 _EJ =
° = le S GRAVEL® Do
= % &0 80
00 GRAVELLY CLAYEY SILT B o 00
: ~frace sand, brown, damp, non-plastic, WL s
F possibly cobbles, fine grained sand ! F 0
3 1.0 sizes, firm ML-CL:/ i
- 0.9m ¢lhan
: CLAYEY SILT 6 [k
- 2.0 —frace sand, easier drilling, grey/light 44 t-~20
s ' brown, firm, damp :
: 1.5m 2
.:...3'0 COBBLES and BOULDERS - -3.0
: —difficult drilling .
2 21m 3
: AUGER REFUSAL @ 2.1 m E
— 4.0 F~-4.0
g NOTES: 2
- —exposed bedrock approximately 25 m E
: north of Test Hole V14 E
5.0 -50
60 Y
— 78 E 70
— 8.0 §—-8.o
90, E 90
- 10.0 100
110 E 110
- 120 )
;—13.0 5-13,0
F 140 REREREEN I F 140
. : LOGGED BY: MEB COMPLETION DEPTH: 2.1 m
JR. P aine & Associates Ltd. REVIEWED BY: WCK COMPLETE: $5/06/21
Whitehorse, Yukon Fig. No: 1 Page 1 of 1

5707705 09:05AM
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Public Works Canada Environmrntal AXES Venus Mine Tailings Site BOREHOLE NO: V15
Drilled using CME 75 track mounted rig V15 localed on access road east of PROJECT NO: 8054-12
with sciid stem cugers tailings areq ELEVATION:
SAMPLE TYPE e /] Lost [X] aucEr = BUK NIEL (] core
BACKFILL TYPE [fsenonre [ Jeeacravet  [Tf[] stoueH [ Jerout [/ DRILL CUTTINGS SAND
z muQub® sCaTe =
_wele 1020 30 4 20 Aosmso 80 3| E
EFZEL o 9% 4 SOILS DESCRIPTION n &8 w | ol|Z| B
E é EEX mSANDS e KR
wo == é PLASTIC W.C. LQuiD 20 40 80 8 g >
C S5 % F . { o GRAVEL® | o
= 10 20 3 4 20 4 60 8
s 0.0 ©oo b it ICLAYEY ST N . :ﬁ:: ;E 0.0
: -some sand, fine grained sand sizes, :;,::E
: s brown, firm, low plasticity, iE y
b :,/,_—- B
S ,//:;:
: e
o ML-CLETE 20
V1
: uE
s i
: :Et:::
é— 30 ::;::;_ -30
: nE
? i
4.9 3.9m I -4.0
C ) ML-CLUMAHE
: GRAVELLY SILT and CLAY 1alse
: Z 173 —moist, firm, auger action indicates /E
— 5.9 presence of oversize material /;——s,o
: 4.5m /E
: SILTY CLAY /
E oo —fraces of gravel, wel, soft, oxidation /:_-5.0
around gravel, %
— 7.0 é— -70
80 | CL Zi——w
9.4 %f—-s.o
100 %f——m
f—n.a / f_, 0
E X : 7//:
: 11.4m o 3
3 ok
120 CLAYEY GRAVEL k 120
: ~difficult drilling indicates possible .
oversize material 2
E 130 12.0m -
F "| AUGER REFUSAL @ 12.0m —13.0
E 140 s
; : LOGGED BY: MEB COMPLETION DEPTH: 12.0 m
JR. Pa1n¢ & Associates Ltd. REVIEWED BY: WCK COMPLETE: 95/06/21
Whitehorse, Yukon Flg. No: 1 Page 1 of 1




Public Works Canada Environmrntal AXES Venus Mine Tailings Site BOREHOLE NO: V16
Drilled using CME 75 frack mounted rig V16 located southwest of tailings (see PROJECT NO: 8054-12
with solid slem augers , site sketch) ELEVATION:
SAMPLE TYPE  [lfruse [/] Lost DX AUGER =] (T[] ser ][] core
BACKFILL TYPE Jllsentonire [} PEa GRAvEL ({11 stouex Y rouT /) ORILL CUTTINGS _ [5] SAND
= | mLQUDE eclAYe Py
el 1020 % 4 20 tosmso 80 21 E
= A Q|
EFZE] W % o SOILS DESCRIPTION n &% w |o|E| 3B
E bz EE nSADE 5|1V <
s ?( =2 PLASTIC u.C. LiQuiD 0 40 6 & %‘ =
S Sve | ————— *GRAVEL® ol o
= 0 20 3 & 0 0 & %
00 . |GRAVELLY SANDY SILT RN e 00
s PR OO RO YOS OV O SO W —oversize material —cobbles and possibly M |SHBE
: boulders present, loose, dry, brown, 2esi
.:_ 1.0 X 75 | i b 3esdm -1.0
: 1.2m F
: AYUGER REFUSAL © 1.2m .
20 | | | [iebededeiedededede -2.0
30 R E 30
E_ 4 0 ............. .:_.-4.0
: NOTES: E
: T T O S —exposed boulders (or bedrock) along F
- embankment in area of test hole V16 F
50 A S -moved drill rig 3 m north of V16; auger -0
- refusal occured at 1.0 m -
5_5_0 SRS SUURSOUNS U DOUOL 0N SIOOL IO ORI E—_s,o ;
S0 T T Y O S O W E——m
5_5'0 ........ E_..g.o
Y E 20
5_10.0 ............. E_.w_o
g HEEEERE :
E._.”_o ............. é-..ﬂ.o
é_ 12.0 RO OO SO SRS SUOOE PR SUUTEIOION SO SO 5_17_0
E 30| || bbb 130
s :
F 1o | 140
. : LOGGED BY: MEB COMPLETION DEPTH: 1.2 m
JR. Pam? & Associates Ltd. REVIEWED BY: WCK COMPLETE: 95/06/71
Whitehorse, Yukon Fig. No: 1 Page 1 of 1
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| SRS J. R. Paine & Associates Ltd.
CONSULTING AND TESTING ENGINEERS
. SCREEN ANALYSIS
Client: PWGSC, A & ES -
Sample: _T75% Depth: _0.9m-1.2m Project; Venus Mines Reclamation
. Location: i1i V16 Madeby P-R. _ jobNo. 8054-12
' Ck'd by: M.B. Date: 95/06/23
Sieve Size of Opening Weight Total Wt. Percent % Finer Than
I No. MM Retained gms Finer Than gms Finer Than Basis Orig. Sample
— 80,000 | 80.000
50,000 50,000 100.0
20,000 20.000 96.4
—-10,000 10.000 84.1
5,000 5.000 73.8
' 2,500 2.500 66.0
2,000 2.000 64.2
1,250 1.250 60.7
l 300 "800 57.7
— 636 | 630 56.3
400 ~400 54.0
- 315 315 52.9
258. -258 52.0
160 160 50.4
80 080 47.3
. Description of Sampie ] Method of Preparation Dry Washed __X
gravelly sandy silt, M. | Remarks
gravel = 26,2
' sand = 26.5
fines = 47.3
Time of Sieving Min.
I 100 63 50 40 25 2016 14125 10 5000 2000 1250 800 630 400 315 250 160 80 63
[T LT T 1] T ] [ T I0I]
90 \\
™.
80 AN
<
' 70 \\
= Ty
[x-3
l s 60 I N
g) “\q~\
i 50 ——]
T
]
l 5 40
Q.
30
' 20
l 10
I 100 10 Grain Size - mm 1.0 0.1
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Public Works Canada Environmrntal A&ES

Venus Mine Tailings Site

BOREHOLE NO: V17

Drilled using CME 75 frack mounted rig

V17 localed southwest of failings (see

PROJECT NO: 8054-12

with solid stem cugers

sile skefch)

ELEVATION:

SAMPLE TYPE  [Jlfruee /] Lost DX AuceR s L ser [ ] core
BACKFILL TYPE [fsentonite [ ] PEA GRAVEL ({11} stoust 4 crout U oRiL CUTTINGS 5] sanD
- mLoUDm ecliYe Py
el 10 20 3 40 20 40 Ttso 8 21 E
=z 1 @ | =
EE2= [ %, | SOILS DESCRIPTION [, 474 o |, |%|%
E EEZES mSANDE 5|2
[T 3 a PLASTIC W.C. LQuip 20 40 60 80 = >
e |l o = L Py | oW
3¢ 2 : e , @ GRAVEL® B
= | 10 20 30 4 204 80 %
*5 0.0 Poloi bbb b it ISHLTY SAND I ::;E 0.0
. -some gravel, cobbles and possibly ] SM | PeteE
: boulders present, loose, dry, brown
:— 1.0 0.8m | :___1_0
t AUGER REFUSAL @ 0.9m RN :
0 E 20
2—3.0 .......... E_-s'o
»:—-4.0 ............... ..:_- g
: NOTES: E 4o
: -exposed boulders (or bedrock) along :
: slope where test hole V17 is located F
590 -moved drlll fig 8 m west fo drill [ e 59
- another hole; auger refusal @ 1.4m | : @ @ i f o octoi E

i
5_7'0 ........ 5_-7‘0
i ] B
—so - é—-e.o
i ] B
E_“_o SN WO S ;w
N
BRERERAERN _
14,0 EEEEENE i A é-14-0
JR. Paine & Associates Ltd. REVEVED BY: WEK CHPLEE, 5570821
Whitehorse, Yukon Ag. No: 1 Page 1 of 1

5707/ C507AM




HE T G - B Bl
/“\ ke

- .
3

NOIES
1.) TESTHOLE LOCATIONS ARE APPROXIAATE OMLY.

2.) WATER AREA = 3222m?
3.} TAIUNG AREA = 13300m2
4)

i
OUTFALL AREA - 21220
CUT 70 ELEVATION 82.5 IN TAIUNGS AREA = 1862

OFFICE_ TRAILER TO BE

SCALES AND ]
ESTABUSHED IN THIS GENERAL AREA

m.
POWER POLE 'A°
BACKSIGHT NAIL
N POLE
SAURLO0 BARRIER DAIA

&

&
CPI6 IRON BAR
N 397162
€ 393703
Z {0383
SEAL DECANT PIPE {NLEY

UMIT OF TAILINGS TREATMENT

L) WATERLOO BARRIER

]
»

R

\
Ol

TOE OF WIGHWAY ENBANKMENT

KOTE: Coordnates are to 'mmd and assuned axeuth
Orign = CPIO CTeg 164) 6 6000
Arkuth reference assuned 0’ at md i power

pole ‘A%
Elevations are to assumed datun CPI0 = [00m.

CULVERT 9009 /
s ATION OF
LRI 2

VALLOW/POPLARS
SOME SPRUCE

JAILINGS TREATMENT PLAN
Scafe 1:750

S = 41142 ® 0.3 meters (1370 m¥)
10 meters (212 m3)

BEDROCK
BEDROCK (Or Elev. 76.0)

Saction Langih Inp favalion  Bottom flevation
AtoB 93.5m 834

Blol 75.0m 831

Cto D 9.0m 83.4 BEDROCK
Dlof 1.75m 822 BEDROCK
EtoF 9.0m 831 BEDROCK

DOZE TAILINGS LOCATED

=/ ! \\\ TAGISH LAKE e o s e
%ﬁ\(&\\\\\\\k@!\\\& ROCK OUTOROP =
\

\ P13 UEL
(’ IR0N_ AR
\ N S81L77
i € 616460
Z 868

CPI4 KL TAG 167
NAIL IN

ROCK
20

i

RECEWVING
BORROW PIT

Mohlectwa & Enghnesdng Sevices
Crnran Barvisss
MaNIT, Dialen

OLD VENUS MINE

MILL TAILING SITE KEY PLAN

SCALE 1:200,000

YUKON_TERRITORY
BRITISH COLUMBIA

TAG 186

y‘r

wb3IZ3ITLLRIEAL

T 9 5 90 7 % Py - a2 2 0 RS K 3P
APPROXWATE LOCATION OF DECANT
PIPE. CUT AND SEAL AT ANY LOCATION STATION 1+360.00
WHERE PIPE CROSSES WATERLOD
BARRIER
UMT OF WIND BLOWN TAIUNGS
TO BE EXCAVATED T0 A
DEPTH OF 0.3 metere
A, 1! AN 1A
L S e
QUILEF ELEV. 7455 aw
AND BUSH TO BE o w— .
s o e ) B~
(cJ« E52
0,9 saes o
SECTION SEge w Pragecs on

TARINGS IN OUTFALL AREA TO BE EXCAVATED
FILLED

RI
ELEVATION 82.8 ON HIGHSIDE AND BLEND
TO EXISTING TERRAIN ON LOWSIDE.

(AT WLET)

N TION AT INLETY
NT.S.

i

VENUS MINE TAIUNGS
SITE REHABILITATION
Yukon Territory

TAILINGS TREATMENT PLAN




TOP OF GRADE

T7T7 N R RI RN

BENTONITE SEAL

CONCRETE CAP
(1200x1200x400

DEEP)

600mm DIA.

PIPE]

SECTION

DECANT PIPE PLUG AT INLET

/ DECANT PIPE ENCASED
IN CONCRETE (EXISTING)
OVERSIZED ROCKS

N.T.S.
PLOT @ 1=1
CAD FILE: VENUS\V-01
Public Works Travaux publics et designed by: o
l*l And Govemnment  Services gouvernem Calalias
Services Conado  Canada drawn by:
dessine por:
Architectural & Engineering Services opproved by:
Environmental Services —~ Alta./N.W.T. Division approuve par:
revisions:
VENUS MINES, N.W.T.

DECANT PIPE PLUG AT INLET

626483 |1 of 3




l WOODEN FORM BENTONITE MiX
; CONCRETE
. 5 YX\ - ~‘4“ * >
ER - T <C
N e o
i e Sl
 ae T T e o a
TR DU SR Q=
PRIRDREE ©
e, e i)
- & i . < %)
l . N <
l WOOD BLOCKING
TIE WIRES
l 152 1118 375
7
l THREADED ROD
c/w NUTS
i SECTION
l DECANT PIPE PLUG AT QUTLET
N.T.S.
l PLOT O 1=1
CAD FILE: VENUS\V-02
Public Works Travaux publics et deaigned by: ot
l I*I And Govemment  Services gouvernementaux m :
Services Canado  Canada ;
Architectural & Engineering Services ,MWM =
Environmental Services — Alte./NW.T. Division approuve ::,.
I revisions:
VENUS MINES, N.W.T.
' project no. page_no.
DECANT PIPE PLUG AT OUTLET |~ ©%  [wresre
' 626483 |2 of 3




CONCRETE
600mm O0.D.
CORRUGATED _/
STEEL CULVERT

SECTIONAL WATERLOO
BARRIER SHEET
PILE WALL

1200

‘ \ . o
~'1 1 "'..-': \‘ 4'_ r?)
. _4\. . ‘4 . - & \ - .' i
"\‘,\\ T . '." . . O
A\ '\_‘.__'_‘;_'_:_/ : : \-\__f%‘/’
" 4"?‘_\‘,' v ?\! R 9]
12mm 0.D REBAR WELDED
STIRRUP 7O WALL (TYP.)
1500
PLAN_VIEW
8¢

1500 600mm DIA. HOLE
A IN WALL FOR
ELEVATION DETAIL CULVERT
HIGHWAY CULVERT REPAIR
N.T.S. PLOT @ 1=3
CAD FILE: VENUS\V-03
Public Warks Travoux publics et designed by: =
l*l And Govemment  Services gouvemementauX faccamboc
Services Conoda  Canada drown by:
Architectural & Engineering Services me =
Environmental Services — Alta./N.W.T. Division opprouve :'_
ravisions:
VENUS MINES, NW.T.
o projet: P de page

12mm 0.D. STIRRUPS
WELDED TO REBAR

i _.'\—19mm 0.D. REBAR

WELDED TO WALL
(TYPICAL)

"HIGHWAY CULVERT REPAIR

626483 |3 of 3




B TY (Alberta) Ltd.

Chartered Quantity Surveyors and Cost Consultants

July 4th, 1995 Suite 308
’ y t ' Strathcona Ce==e
10328 - 38! Assmue

Edmonton. 2 e

T6E 1X2

Public Works and Government Services Canada

Architectural and Engineering Services Fax: (303) 4322458

9th Floor Canada Place : Tel: (303) 43=-1056

8700 Jasper Avenue

Edmonton, Alberta Joha R. Yates

T5J 4E2 FRICS. PQS
G.Graeme Aston
FRICS, PQS

Attention: Mr. Lawrence Borowski, P. Eng.

Dear Sir:

Re: Venus Mine Tailings
Skagway Carcross Highway
Yukon Territory

We have finalized our cost estimate for the removal of the contaminated material
from the Venus Mine Tailings Site based on the proposed scope of work.

The cost estimate totals $ 1 556 000 and includes a 10% contingency. The
estimated amounts exclude the Goods and Services Tax. A more detailed
breakdown has been summarized on the attached sheets.

Should you require any further information, please do not hesitate to contact us.

Enclosure




Venus Mine Tailings
Skagway Carcross Highway
Yukon Territory

June 1995
Page 1

COST BREAKDOWN

Item Quantity

Unit Rate

Estimated Cost

Improve access to the receiving pit by installing

a culvert in the highway ditch, and surfacing the

access route with pit run gravel. Price to include

supply of culvert, installation of culvert, hauling

and placing granular material and any other

costs related to providing access. Allow

Set up scales at the receiving borrow pit. Price

to include all costs related to supply of scales,

rentals, site preparation, erection and dismantling

scales at the conclusion of the project. Allow

Receiving Burrow Pit - Excavate, load, haul, weigh

and stockpile borrow pit material under summer

conditions. Price to include all labour, materials

and equipment required to move borrow pit

material using trucks, loaders and heavy earth

moving equipment. 10 000 t

Receiving Borrow Pit - Excavate, load, haul, weigh,

place and compact borrow pit material under

summer conditions. Price to include all labour,

materials and equipment required t0 move borrow

pit material using trucks, loaders and heavy

earth moving equipment. 7 500 t

Venus Mines Tailings Site - Excavate, load, haul,

weigh and stockpile mine tailings material under

summer conditions. Price to include all labour,

materials and equipment required to move mine

tailings material using trucks, loaders and heavy

earth moving equipment. 2500t

Venus Mine Tailings Site - Excavate, load, haul,

weigh, place and compact mine tailings material

under summer conditions. Price to include ali

labour, materials and equipment necessary to

move mine tailings material using trucks, loaders,

and heavy earth moving equipment 10 000 t

Sum

Sum

6.00

8.00

6.00

8.00

13 000

25 000

60 000

60 000

15 000

80 000

B TY (Alberta) Ltd




Venus Mine Tailings
Skagway Carcross Highway
Yukon Territory

June 1995
Page 2

COST BREAKDOWN (continued)

Item Quantity

Unit Rate

Estimated Cost

Final placement of stockpiled borrow pit and

tailings material. Load, haul, place and compact

and/or doze, spread and compact stockpiled

borrow pit and tailings material. Price to include

all costs necessary for final placement of

stockpited borrow pit and tailings material,

including clean up of stockpile areas:

. mine tailings 2500t
. borrow pit material 10 000 t

Venus Mine Tailings Site - Excavate, load, haul,

weigh, place and compact mine tailings material

under winter conditions. Price to include all

labour, materials and equipment necessary to

rip, load, haul, weight and place mine tailings

material during winter months. 30000t

Vibratory drum compactor. Use of vibratory drum
compactor for additional compaction effort at the

toe of the highway embankment:

. base lease rate Allow

. operating time c/w operator 75 hrs

Liner material, Load, haul, weigh, place and

compact silty clay liner materials in the receiving

borrow pit. Price to include all labour and

equipment necessary to load and haul the

material, place in the receiving borrow pit, shape

to required dimensions and compact. 6 500 t

Capping material. Load, haul, weigh and stockpile

materials to be used for capping the final mine

tailings pile. Price to include all labour and

equipment necessary to prepare the stockpile

area, load and haul the material and

stockpile. 35001t

3.00
3.00

11.00

Sum
100.00

7.00

7.00

7 500
30 000

330 000

12 000
7 500

45 500

24 500

B TY (Alberta) Ltd




June 1995

Venus Mine Tailings
Page 3

Skagway Carcross Highway
Yukon Territory

COST BREAKDOWN (continued)

item Quantity Unit Rate Estimated Cost

Level capping material at the site near Carcross.

Price to include fabour and equipment necessary

to restore the current "landfarm” to a smooth,

drained surface. Allow Sum 5 000

Remove, {or relocate) power lines. Price to include
actual costs incurred by a local power company to
complete the work. Allow Sum - 5 000

Collect and dispose (by burning) wood debris

on site, and dispose of brush and decant pipe

material. Price to include alil labour and

equipment necessary to clean up work areas at

the Venus Mine Tailings site. Allow Sum 5 000

levelling and shaping the mine tailings site. Price
to include all labour and equipment necessary

to shape the Venus mine site to the final grades
indicated on the contract drawings. Allow Sum 10000 (r

Licences, permits and royalties. Cash allowance
to cover payments made by the contractor for
licenses, permits, bonds and royalties. Allow Sum 20 000

Cost to complete project. Price to include

supervision, profit, administration, community 75T - yacs
consultation, supply of temporary facilities, 259, - sog¢
flagpersons, scale persons and any costs for

items not covered above. Allow Sum 200 000

Supply 3/4" granular fill. Price to include loading,

hauling, placing and compacting the material in

two (2) lifts, each 300 mm in thickness and ,
constructing berm in accordance with design Crenhfs bec £p00< 1G9S
details. Assume 15 km haul. = Haed freic—  179¢

. berm (Cam b ¢ iniTroctod 1o 1795 6 500 t . 14.00 91 000
. granular fill 9000t 12.00 108 000

BT Y (Alberta) Ltd

I , Final clean up of mine tailings area, including

LA
.
N~



Venus Mine Tailings
Skagway Carcross Highway
Yukon Territory

June 1995
Page 4

COST BREAKDOWN (continued)

Item Quantity Unit Rate Estimated Cost
Geocomposite clay liner. Supply and install
Bentofix GCL or equivalent clay liner 9 000 m2 20.00 180 000 (/7 <i¢/
Vegetation cover. Hydro seed borrow pit area.
Price to include supply of seed mixture, hydro-
seeding and placement of a degradable erosion .
blanket 9 000 m2 3.00 27 000 TEES
De-watering of existing pond Allow Sum 40 000
Place capping material/grade/compact 3500t 4.00 14000 /59¢,
Contingency allowance (10%) Allow Sum 141 500
TOTAL $ 1 556 500
t/i/:r < A/((;'*»» A 20Y t)t’- Pl
Leve SO G
[ o L /7. }’.Z%~
B T Y (Alberta) Ltd




B | T Y (Alberta) Ltd.

Chartered Quantity Surveyors and Cost Consultants

July 17th, 1995

Public Works and Government Services Canada
Transportation

Architectural and Engineering Services

9th Floor Canada Place

9700 Jasper Avenue

Edmonton, Alberta

T5J 4E2

Attention: Mr. Henry Westerman

Dear Sir:

Re:  Venus Mine Tailings
Skagway Carcross Highway
Yukon Territory

Following our meeting with Mr. Lawrence Borowski, we have finalized our cost
estimate for the containment of the contaminated material at the Venus Mine
Tailings Site based on the proposed scope of work.

The cost estimate totals $ 1 221 000 and includes a 10% contingency. The
estimated amounts exclude the Goods and Services Tax. A more detailed
breakdown has been summarized on the attached sheets.

Should you requirg any further information, please do not hesitate to contact us.

GGA:mm
Enclosure

Suite 308
Strathcona Centre
10328 - 81 Avenue
Edmonton, Alberta
T6E 1X2

Fax: (403) 433-2458
Tel: (403) 439-0056

John R. Yates
FRICS. PQS

G.Graeme Alston
FRICS, PQS
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Venus Mine Tailings
Skagway Carcross Highway
Yukon Territory

July 1995
Page 1

COST BREAKDOWN

Item Quantity Unit Rate  Estimated Cost
Set up scales at the Venus Mine Tailings Site.
Price to include all costs related to supply of scales,
rentals, site preparation, erection and dismantling
scales at the conclusion of the project Allow Sum 12 000
Supply and installation of an impermeable wall
(Waterloo Barrier) to contain the tailings pile at
its current location:
. Mobilization and fixed costs Allow Sum 35 000
. Accommodation, travel and communication

expenses Allow Sum 40 000
. Quality Assurance/Quality Control inspection

services Allow Sum 30 000
. Waterloo Barrier sheet piling supply and

installation ' Allow Sum 210 000
. Waterloo Barrier sheet pile installation Allow Sum 145 000
. Waterloo Barrier sheet pile joint sealing Allow Sum 90 000
Load, haul, weigh, place, grade and compact a
silty clay cap. Price to include all labour and
equipment to construct a silty clay cap. 4500t 8.00 36 000
Collect and dispose (by burning) wood debris on
site and dispose of brush and seal decant pipe.
Price to include all labour and equipment necessary
to clean up work areas at the Venus Tailings site. Allow Sum 5 000

BTY (Alberta) Ltd




Venus Mine Tailings
Skagway Carcross Highway
Yukon Territory

July 1985
Page 2

COST BREAKDOWN (continued)

Item Quantity

Unit Rate

Estimated Cost

Excavating wind blown tailings and levelling tailings
site. Price to include all labour and equipment
necessary to excavate wind blown tailings; excavate
high areas on the tailings pile and move to low areas;
final leveling and compaction of tailings site:

. Excavate and place wind blown tailings, including
material in the drainage discharge area 1 600 m3

. Excavate and relocate tailings on site 1 700 m3

. Final shaping, grading and compaction of
tailings site 13 300 m2

include all labour and equipment necessary to

supply a geomembrane and place (including field

welding, if specified) a geomembrane over the

silty clap cap. 13 300 m2

Constructing a drainage discharge system. Price

to include the supply and installation of piping

material; supply and installation of end sections

and all connections Aliow

Screening, hauling and placing capillary break

material. Price to include the screening, hauling,

placing and compaction of a capillary break

material to the lines and grades specified. 7 300t

Supply and place pitrun aggregate in the outfall area 500 t
Licenses, permits and royalties. Cash allowance to

cover payments made by the contractor for licenses,
permits, bonds and royalties. Allow

3.00

3.00

2.00

18.00

Sum

13.00

12.00

Sum

4 800

5100

26 600

239 400

7 000

94 900

6 000

10 000

l Supply and installation of geomembrane. Price to

B TY (Alberta) Ltd




) Venus Mine Tailings July 1995
. Page 3
l Skagway Carcross Highway 9
’ Yukon Territory
. COST BREAKDOWN (continued)
I Item ' Quantity Unit Rate  Estimated Cost
I Costs to complete project. Price to include supervision,
profit, administration, community consulting, supply
l of temporary facilities, flagpersons, scale persons,
dewatering and any costs for items not covered
above Allow Sum 113 200
I Contingency allowance (10%) Allow Sum 111 000
i
: TOTAL $ 1221 000
I B TY (Alberta) Ltd




N
VENUS MINE TAILINGS REMEDIATION: CONSTRUCTION COST SUMMARY
ITEM CONSTRUCTION COST ESTIMATE START UP PROGRESS CLAIM #2 PROGRESS CLAIM #3 PROGRESS CLAIM #4
NO. DESCRIPTION Unit of Expected  Unit price Total item FUND |Percent Quantity Claimed Percent Quantity Claimed Percent Quantity Claimed
moasure__ Quanti Cost| PC #1 complete complete complete
1 Setup weigh scales ’ ,,
2 Waterioo Barrier 548,000.00 - 95% 520,600.00 100% 548,000.00 100% 548,000.00
3 Haul & place clay cap cu.m. 2650 18.90 50,085.00 - 2650 50,085.00 3850 72,765.00 3850 72,765.00
4 Collect & dispose of debris L.S. 4,032.00 - 100% 4,032.00 100% 4,032.00 100% 4,032.00
5a  |Excavate wind biown tallings  [cu.m. 1600 6.10 9,760.00 - 1600 9,760.00 3656 22,301.60 3656 22,301.60
5b |E te tallings pond cu.m, 1700 8.82 14,994.00 - 1700 15,000.00 2226 19,633.32 2226 19,633.32
§C  [Level talings pond sq.m. 13300 0.35 4,655.00 - 13300 4,655.00 13300 4,655.00 13300 4,655.00
6 Supply & Instali geotextile sq.m. 13300 3.38 44,954.00 - 6650 22,477.00 12426 41,999.88 13300 44,954.00
7 Construct drainage system LS. 80 188.16 15,052.81 - 0% 0.00 0% 0.00 0% 25 4,704.06
8 Screening & hauiing gravel 66,256.00 0.00 0.00 76,356.00
9 Haul and place pitrun{outfal)
10 [Cash sliowsnce
11 |Costto compiete L.S. 344,779.00 - 50% 172,389.50 90% 310,779.00 100% . 344,779.00
Extra 43,000.00 51,700.00
TOTAL 1,102,567.81| 434,000.00 798,998.50 1,067,165.80 1,193,879.98
(less) 10% Holdback 79,899.85 106,716.58 67,588.02
Net Amount 434,000.00 719,098.65 960,449.22 1,126,291.96
(less) Previous Payment 0.00 434,000.00 719,098.65 1,012,249.20
NET AMOUNT PAYABLE 434,000.00 285,098.65 241,350.57 114,042.76




REQUEST NO. DEPT.

Job [dicworks Tavauxpubics  REQUEST FOR PROGRESS PAYMENT s /
28
REGION/DISTRICT PAYMENT PERIOD 4617 / ~ 15 . ZaTre  Contriheiorn!
FROM TO:

CONTRACTOR (NAME AND ADDRESS);

C RO R DJ‘S/ 7;44_.’,/‘;;

e ‘)’53‘{ /3er

DESCRIPTION AND LOCATION OF WORK

R.O. FILE NO.

0.0. FILE NO.

CONTRACT NO.

Zu/‘,w“g ST e //4’: ///A’Zr s /ﬂ/hqa-qu/é—ﬁorj
PROJECT NO.
PART 1 — PROGRESS CLAIM THIS PERIOD TOTAL TO DATE
A) Portion of work compieted 6/5 L// 83T ¢ [/‘:3 '/ el i
Manteriat delivered to site R
&) but not incorporated in work $ @) $ \6‘
AMOUNT CLAIMED |$ (3¢ N $ « «/ Tn . (T
43¢, oo 0 /3, &

This claim is submitted in accordance with TP 4.2 of the Terms of Paymant of the above contract for work completed and material delivered to site
but not incorporated in the work, the whoie as described in the attached COST BREAKDOWN,

o
e g // -~
CONTRACTOR: - [{1_/;’.«’ sy
1

/77/‘//’1 Pl O

((c 4 1o/ 97

AUTHORIZED SIGNING OFFICER

TITLE

DATE

PART 2 —- PROGRESS REPORT

TOTAL AMOUNT

{LESS) HOLDBACK

NET AMOUNT

A) Work completed to date

$ CQ‘Z

s £

s fHy £ST —

Material delivered to site but
not incorporated in the work

TOTALS TO DATE

$

43/, oo T

{t.ess) Previous Payment(s)

NET AMOUNT PAYABLE

The value of the portion of the work completed snd material deliversd to site,

s Al R

Report.

AUTHORIZED SIGNING OFFICER

TITLE

describad In the above ongrnn Clalm Is o uhown in this Progress

Ia/{% Gega st 00%9//55‘

DATE

PRE-AUDIT BY:

CERTIFIED PURSUANT TO SECTION 27 OF
THE FINANCIAL ADMINISTRATION ACT

REQUISITIONED FOR PAYMENT PURSUANT
TO SECTION 26 OF THE FINANCIAL ADMINIS.

TRATION ACT AND CERTIFIED IN ACCORD-

ANCE WITH

SUBSECTION 7(1) OF THE AC-

COUNT VERIFICATION AND PAYMENT REQUI-
SITION REGULATIONS.

SIGNATURE

SIGNATURE

ORIGINAL CONTRACT AMOUNT

APPROVED ADDITIONS

APPROVED DEDUCTIONS

AUTHORIZED CONTRACT
AMOUNT TO DATE

$ $ $ $
ACCOUNT CODING AMOUNT CR.
1 X5 PP ¥ N ;u,'_; .
2TERL
CHEQUE NO. & DATE . 7 X
2
SERVICE OFFICER e Fi7g %4
ey X .
TR pn MR N B

TOTAL b

e s mma Ay

em A i et are s -
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Carcross/Tagish Developmént Corporation

Tel : {403) 821-4109
Fax : (403) 821-4811

Carcross, Yukon  YOB 180

D.I.AQNID- ' ; ;':‘
Action on Waste Management TR o SO I8
300 Main Street L ":7-:75,_, '-!\L_.N:J",

Whitehorse, Yukon
October 20, 1995

Attn: Mrs. Dorothy Ncleod, Administrator.
Dear Mrs. Mcleod;
Re: Expenditures Paid Upder the Venmue Mine Site Rehabilitation.

Further to our meeting of Thursday, October 19, 1995 regarding
expenditures from the first advance of $434,000.00 the following is
a list of these for your records.

0

Coine & Sons Equipment Rental
L & J cConstruction

Riverside Contracting

H.R. Vance

United Keno Hill

-

-
*

*

-
L]

-

dioos

Camp Rental & Food
L.W. Dickson Contracting
Labour

Insurance

Job Site Offices
Hilker

Legal Fees

Y.T.G. Highways
Bray—-Shay Enterprises
Nilex

Caddock Trucking
Hawkshaw Transport
Helm Trucking

Butch Beattie Trucking

-
L)

-

8588888388 88888588
282888333333 33333888

-
L]

-
L]

-
.

-

-

vrvpwloNulanBERERREE

Beaver Lumber ,740.
Kilrich Industries 5,786.00
Total: 423,926.00

"NOV B ’95 15:53

483 667 31899 PAGE.BR4
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N e

The above numbers have been rounded to the nearest $10.00. As of
this date the project is completed and attached please find our

final progress claim for work done.

We hope the foregoing to be to your satisfaction and look forward
to payment.

sy Whelon
Larry

elan, Manager

LW/mp

' ‘
-

\

i

i l

\

:

NOU 6 '95 15:33 483 667 3199 PAGE.AAB5




. * Public Works  Travaux publics

Canada Canada REQUEST FOR PROGRESS PAYMENT

REQUEST NO. DEPT.

L 28

REGION/DISTRICT PAYMENT PERIOD

Seo7 /5, /9795

CONTRACTOR (NAME AND ADDHESS)' .

FROM: Aét? 5 TO:

R.O. FILE NO.

D.O. FILE NO.

DESCRIPTION AND LOCAT!ON OF WORK

Vé/'/ s Afine TEL /G S Elky o9 Bk y 7727100 /40/64-

CONTRACT NO.

PROJECT NO.

PART 1 — PROGRESS CLAIM THIS PERIOD

TOTAL TO DATE

A) Portion of work completed

s 795 998.80

s 795, 99550

Material delivered to site s

8) but not incorporated in work

s o

AMOUNT CLAIMED |$ 77 7 g/ 79 5 oo

s 778 998.Do

This claim is submitted in accordance with TP 4.2 of the Terms of Payment of the above contract for work completed and material delivered to site

but not incorporated in the work, the whole as described in the attached COST BREAKDOWN.

commamp&e 5&%//&»« m d/m/d/}c/t/

X;ﬁ_,of/ 50/?3

\QUTHOHIZED SIGNING OFFICER TITLE

DATE

PART 2 — PROGRESS REPORT TOTAL AMOUNT (LESS) HOLDBACK

NET AMOUNT

A) Work compisted to date $

79, 8§59.86

s J/7 078 L5

798, 999 . 50 |*
ial deli )
} ot ncorporeted in the work |3 = $ o

TOTALS TO DATE s

799, 99850 |* 79, 897.85

{Less) Previous Payment(s)

NET AMOUNT PAYABLE

The value of the portion of the work completed and material delivered to site, described in the sbove Progress Claim is as shown in this Progress

Report. :
DPW: %\ m—.

'AUTHORIZED SIGNING OFFICER

TITLE . DATE

CERTIFIED PURSUANT TO SECTION 27 OF
THE FINANCIAL ADMINISTRATION ACT

PRE-AUDIT BY:

REQUISITIONED FOR PAYMENT PURSUANT
TO SECTION 26 OF THE FINANCIAL ADMINIS-
TRATION ACT AND CERTIFIED IN ACCORD-
ANCE WITH SUBSECTION 7(1) OF THE AC-
COUNT VERIFICATION AND PAYMENT REQUI-
SITION REGULATIONS,

SIGNATURE

SIGNATURE

ORIGINAL CONTRACT AMOUNT | APPROVED ADDITIONS APPROVED DEDUCTIONS

$ ' $ $

AUTHORIZED CONTRACT
AMOUNT TO DATE

ACCOUNT CODING

YOI AT e

CHEQUE NO. & DATE

SERVICE OFFICER

AMOUNT

NPVA 1700 foNn/maAy

EQANMAOAIC Al yvremen



Public Works

Canada Canada

I ¢

Travaux publics

REQUEST FOR PROGRESS PAYMENT

REQUEST NO. DEPT.

REGION/DISTRICT

PAYMENT PERIOD

FROM:

CONTRACTOR (NAME AND ADDRESS) _ =

DGy FPo Cmels

DESCRIPTION AND LOCATION OF WORK

Uepics Aws TRLINGS Keealisprion /prz}cac/-

et /0 /7€

R.O. FILE NO.

D.O. FILE NO.

CONTRACT NO.

PROJECT NO.

PART 1 —- PROGRESS CLAIM

THIS PERIOD

TOTAL TO DATE

A) Portion of work completed

s 677 . SO

s /007 /65 S0

Material delivered to site
but not incorporated in work

$ >

$ G

AMOUNT CLAIMED

s DL g /b7 5@

s /o é;;z /65 .50

This claim is submitted in accordance with TP 4.2 of the Terms of Payment of the above contract for work completed and material delivered to site

but not incorporated in

CONTRACTO

work, the whole as described in the attached COST BREAKDOWN.

L"//(/,_ o L//V7 g 1 A PR

Cort 1¢/9y

AUTHORIZED SIGNING OFFICER

znyE

DATE

PART 2 — PROGRESS REPORT

TOTAL AMOUN"'

(LESS) HOLDBACK

NET AMO}JNT -

7r& .5

"“bO p; ?ufvr e VS
]

A) Work completed to date $ / a4 é 7/, /é §. % |s /o6 $
Material delivered ite b N
noatt?n:ort;ra:;d irtvot:: :vo!:: $ /@" $ g— $ “e—
TOTALSTODATE |$ /- é'7, /6S . Sols /0(‘9, S0l S&|s QLo VUG R

(Less) Previous Payment(s)

NET AMOUNT PAYABLE

Report.

)

AUTHORIZED SIGNING OFFICER

(S
TITLE

Ok /?5

DATE

PRE-AUDIT BY:

CERTIFIED PURSUANT TO SECTION 27 OF
THE FINANCIAL ADMINISTRATION ACT

REQUISITIONED FOR PAYMENT PURSUANT
TO SECTION 26 OF THE FINANCIAL ADMINI{S-

TRATION ACT AND CERTIFIED IN ACCORD-
ANCE WITH SUBSECTION 7(1) OF THE AC-
COUNT VERIFICATION AND PAYMENT REQUI-
SITION REGULATIONS.

SIGNATURE

SIGNATURE

ORIGINAL CONTRACT AMOUNT

$

APPROVED ADDITIONS

APPROVED DEDUCTIONS

$

AUTHORIZED CONTRACT
AMOUNT TO DATE

$

REF. NO. B

!

CHEQUE NO. & DATE

SERVICE OFFICER

ACCOUNT CODING

S Sl Y

AMOUNT CR.

TOTAL »

DOVAL YA inm A an

FRANCAIS Al VERSO
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Travaux pubhics
Canada

Pubiic Works
Canada

COST BREAKDOWN
‘FOR UNIT PRICE CONTRACT

REQUEST NO.

=

PAGE OF

DESCRIPTION AND LOCATION OF WORK

CONTRACT NO.

PROJECT NO.

vl

iras CLASS OF LABOUR Ut oF QUANTITIES VALUE TO DATE
»no. PLANT OR MATERIAL “Easune AUTHORITED Tore PERIOD vo DaATE Umtr FPeajcR
Cf N SeJ-cp WClanr s | SR KP /A A JA
07 | lrecle b ee | L5 |59 oo SHY 580 |5 0 | SHY p2D 62
Lerrn fhivesr S rpacr 3 ] 7 7o
Z‘? Secry Sl Ve 2 650 /200 aggo /5 72/ 74{ 50
0‘7/ (,‘t’/}".v'(',r'c-,‘—jx.’).ilm-:.gc: DEAr S /’) e 5T ‘“/; /7/() %’/’Z 4/ C kﬁg-‘v oD
- r — 3 . . g(o -,(—; ( /e
OS5 4\ Excripre FR linis | M /b 0|20 26S .~ | 92,301 O
3 X2
3 2 | o L) SOC (326 ?{- 19 (33,372
35
C- s M |30 = 13,500 ¢ 4 S€. 0o
) .. . Y3
OC T only Geocimentrane |Se07 113 %0 5776 |12,47¢ 3 4] 997 88
p (“("/7.’)'})'/:" oo Detesrer < ’ ) * ' R ")
A EP L7 78, =3 e | /5y <
A ccanine, bal.ng e
007 ST Lo~ dz//wc-l, 5 /‘73 9//5;{.‘ 2 g /& =
Sl f/’/(-r:;—' s 4 ~ _
()G; L’l(:'//’:j/’c{"c/— /:"' Zu/./ i BC"U ~& =~ [ o0 S
SO NC Ay D0 oo o U/ﬁ = S - . ; ,/,a
, -1 . 2 -| 7 7(_/, —
a L5 By 795 |/33 3Eq |30 F7F |elss 318,777 _

4 s Y4 '/j 4 L2037 gV 7R

2
4.

12 /\/o/

43 650"

3, & T

gfo

/067, (65

CERTIFICATION (Sign Last Page Only)

| hereby certify that the work done snd material detivered to site UD 10 the dete of this request for payment are as listed sbove. Work snd materis! sre
sccording to plans, specifications and contract, that the prices sre sccording to contract or, If not specified by contract, sre ressonable.

CONSULTANT

RO bl S

DATE

Oct 15/

AUTHORIZED DPW OFFICER

OATE

FINAL

CERTIFICATE OF MEASUREMENT

The quentities shown sre those obteined (n the finsl messurement of this contract. | hereby issue this Final Certilicare of Messurement in sccordence

with GC 44.7 and 44.8 of the Genersl Conditions.
CONSULTANT ’

DATE

ENGINEER

OATE

NPW 17107 ron/nay

FRANCAIS AVl VEARN




PROJECT : Venus Mine Tailings Rehabilitation Project. .
CLIENT : D.I.A.N.D. Action On Waste/Federal D.P.W.

DATE : October 10, 1995

APPROVED BY : Project Engineer, (P&:ﬂ(l {JG{&M&-}S @ML 10/95_

([

,/ i I
/

!

Project Manager,

~——
Lo < >

ITEM #01- Excavate/Repair Highways
Culvert (not known previously) g
Agreed Price $12,000.00

ITEM #02- Additional Egpt. Time
Required When Tailings
Could Not Be Relocated And
Compacted Due To Unstable
Soil Conditions.

$20,000.00
ITEM #03- Additional Labour,

Supervision And -Surveying Time

To Cover Increases In Unit

Pay Items.
$11,000.00
$43,000.00

AMOUNT DUE $43,000.00




B Coin" Coada® " NEQUEST FOR PRUGHESS PAYMENT

Canada Canada ) /

~
™~

28

NEGION/DISTRICT PAYMENT PERIOD

Let 20 /C/‘S-

RO FILE NO.

COHTRACTON {NAME AND ADDRESS)"

a0 A2 203 m/"’Wf"‘ﬁS; IR
. ﬁ X|
V C 1(1 / 36) C'(«{\"c I g ,l}»;,!}

Dr (,nlr'n()N /\Nu LOCAIION OF wWOonRK

C-(»_'/;J(«‘;’ /e .ﬁrrLe '-/er///z}‘j (lc),/gz?l‘;/[,(ﬁfcm/

]

0.0, FILE NO.

COMTRACT NO.

- , ‘PROJECT MO.
Gae 1S C/’c~/c';f\.

PART 1 - PROGNESS CLAIM THIS PERIOD TOTAL TO DATE
A} Portlon of work compiatad 4 /;.(l /:3} 7,,77‘,"'-;/}/ ',‘Aib’S’-. 4 / /473 . ;/‘;‘1 - "" .;I’.-"
Pintneial dativernd 10 <itn g -
i tnst not neornornted In work § -—@ s “—f_,‘
; —~ P N o, F (? N [ s Ny IV TV
AMOUNT CLAIMED |t /7 G, T F5 e / F S KT
ps ]

T hic .lwn ie wlwnmml In accordance with 1P 4.2 of the Terme of Paymnnt of the sbove contract for work compleled nnd material delidared (o ¢
bt not incorporated in the wmk the whola as described by {ho attached COST BNCAKDOWN,

/(}4// Ay S e <y Wt 2o yers

cnum/\clT'om

7 TAUTHONIZED SIGNING OFFICER AlE DATE
PARIT 2 - PNOGNESS REPORT TOTAL AMOUNT {LESS) HOLDOACK NET AMOUNT
o - — . - > .
A) Work complatad to date $ /__, / 7= ()/ 7 5 t & 7/ 5 8 ? OS] /, /,/-? ‘- ‘,'/’ ?74)
Kintrrinl dnllvared to efte hut ; .
Y not inecorporntad o the work $ ’@P $ > $ - C;_.‘"
. / g5 s G - .
TOTALSTODATE s /3 g7(/ s 4 3 5. 02 |t/ 15l 291, G
{Less) Pravious Paymentis) s / C// «/ - é//,:-»’ ,Q[‘

NET AMOUNT PAYABLE | '~ L/ g/q}g V6

Tha valua of the nortlon of the wovk compieted and msatoriel dollverad to site, dascritind In the sbove Progross Clalm Iy s lhuwn In thisFrogra

AUTIIONIZED SIGNING OFFICEN TITLE DATE
TREAUMIT BY: CERTIFIED FUNSUANT TO SECTION 27 OF NEQUISITIONED FON PAYIAEIIT PUNRRUAT
THE FINANCIAL ADMINISTRATION ACT TO SECTION 26 OF TIIE FINANCIAL ADRIMIS

TRATION ACT AIID CEFRTIFIED 111 ACCDRD-
ANCE WITH SUBSECTION 7(1) OF THE AC.
COUMT VEFUFICATION ANDPAYMENT REQU
SITION REGULATIONS.

SIONATUNE SIGMATUNE
OIGILIAL CONTRACT AMOUNT | APFROVED ADDITIONS APPROVED DEDUCTIONS AUTHORIZED CONTRACT
AMOUNT TO DATE
* ¢ ) )
NEF: NO. R _ACCOUNT CODING AMOUNT cn.

'

1

( HV Y)lll O & DATE

"‘l HVI( r arricen
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Pubhc Works
Canada

Travaux pubhcs
Canada

COST BREAKDOWN
'FOR UNIT PRICE CONTRACT

REQUEST NO.

=

PAGE , OF 7

A

i

DESCRIPTION AND LOCATION OF WORK

CONTRACT NO,

PROJECT NO.’

CLASS OF LABOUR

QUANTITIES

3 .- - /‘(G/

93§75 g

CERTIFICATION (Sign Last Page Only)

[

| hereby certify thet the work done end rnaterisl defivered to site up to the date of this request for psvment sre as listed sbove. Work snd materig! sre
according to plans, specifications and contract, thst the prices sre sccording to contract or, If not specitied by contract, sre ressonable.

( ConSfoTanT ‘ ,
252 Vadlone

[»)

o/75

AUTHORIZED DPW OFFICER

OATE

FINAL CERTIFICATE OF MEASUREMENT

The quantities shown gre those obtained in the
with GC 44.7 and 44.8 of the General Conditions.

final messurement of this contract. | hereby issue this Final Certificate of Messurement in sccordance

CONSULTANT

DATE

ENGINEER

DATE

l ITE N uMIT OF wrNIT PRICE VALUE TO DATE
no. PLANT OR MATERIAL meAsURE AuTHORIZED THIs FrEmIOD Yo pary
R P /. J . N . / /. / // ; /\,!' /./
& |NeETem (LE)G Ss/es A A ANyt Y&
I el L/(:/,/"f'-v/fa‘ dspapccr > K0S |5 oo - SUY SO L5 S48 a6t
. M ocic? fofcie s <O e L i . e . e ey A
I '3 Ly S 7 /L73 2l5e D ey /S ¢ {.”-, 780
’ . o ] .
CY e DL S L5 = ’Ee S | 3D F 3D, a2
o -~ o
l 4 'g .C:/\"C': A pPE //:7:///-/(‘,’5 /"7}
. I3 A _ (~O
/’:," .4 3 /5-('5, - =l 6 37_ |
; : ; - - ;82 o~ -
l /57 Vérd ’ /7('3 L et NP SS /‘) (=" 2
. - . 387 e
- 7.8y |/33cC R {7 2r0 & ¢St s, o0
l : ) . / o~ 2y =21 el G / a2
é.é ./l"/?"(‘l/ (o rrre o3 oyt € >- 7M /3 s3f-2" e /3 2CC. *3 [f 7 / A
777 . e ,
' 7 Neers e 7 Dreeecige |17 S P 25 | /sy (f 1oy e
T . 7 G
. « _;6’4{6/7//’( 2 e i .y ; e . — - . / , - .
CS [T T 2 | yee | H728 |47t | a 74 356 . oo
_ . 3 ) ' — | 95 2 -
l (:(/ <»j/’/"/gl /'1// < )2 7 Ley/ |7 L/ i"} = = /?3 - =
v 7 7 -
l S C kPl P cenPal E Y ~ //1
: . : . , «t
no O 7 Coomprere 34y 775 3y -7
co |« + ()T Aok
l o |\ F 2 § Jel .

DOPW 1793 (8004}
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- . 4@
o T e ‘ SRR RIS FRE IR RV
19 e 95
l % \r Qc?" Head Office : PO. Box 130 Carcross, Yukon  YOB 180 Tel : (403) 821-4109
< Q Fax : (403) 821-4811

Change Order No. 2

Venus Mill site Tailings Rehabilitation

-

Client - DIAND-Action on Waste Management

. \_(' ‘ (}

,;J'.‘ N : 7 ; y /"

Approved: Government of Canada Engineer N u\_.-L /~¢(,*«
YA

. ™ "I’&’ / . Zc: R
Carcross/Tagish DEV. Corp. Manager ) - { /\L .

Date: October 20, 1995

‘To increase the contract amount to compensate for cost to complete
due to increases in unit quantities:

Amount of this change order $8700.00




12/05/95 TUE 13:37 FAX 403 667 3199 NAP REN RES

Z ENVIRONMENTAL

N 4
. Environmental Contractors & Engineers

" November14,1995 .

‘ Indian and Northern Affairs Canacta

Arctic Environmental Strategy

.Action on Waste/Contaminants

#345,-300 Main Street
Whltehorse.' Yukon

. Y1A 285

.. Aftention: Mr, Mark Palmer/M. Brett Hartshone

~ .Deér Sirs:

Re: Waterloo Barrier™ lnstaﬂatlon -

Old Venus Mine Sits, Yukon Territory - -

) .

. Please ﬁnd attached the followmg documentatlon regardlng this prOJect

DEC 5

. c’ Env:ronmental

|)_ Statutory Declaration, re: payment of accounts
~ i) . Workers' Compensation Board Clearance Certlﬂcate

Sty Warranty Letter. -

to contact the underslgned at your convenience,

_ Yours truty,

Contammeut oControl » COrreclwer Actlon
PO Box 188, Breslau Ont NOB 1MO. Phone (519) 648- 3611 Fax {519) 648—3505

S *95 14:4@ : " : S
423 667 3199 PAGE.B@2
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Should you have any. queshons or require 8ddltl0n3| mformahon please do not hes|tate a
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Statutory Beclaration
TQ BE MADE BY THE CONTRACTOR WHEN APPLYING FOR RELEASE

OF HOLDBACK, SECURITY DEPOSIT OR BOTH UPON
SUBSTANTIAL/TOTAL PERFORMANCE

IN THE MATTER OF THE CONTRACT

..............................................

and .C3. Enviranmental,. a.division of. Canadlan

.................

Construction Controls Limited. . . ..... , Contractor -

..............................

for Water1oo, Barrler'm .Ins.t.allﬁuon od....

..................

(insext title of the Work aad the Project)

1, . .Murzay. Gamble .. Cerrreentesaenaisns of the, KQWTL, .. .of..... BreS Al . .o vt iierenanaanans
inthe Provinceof . ONtaTio ... ... ..................... DO SOLEMNLY DECLARE:

THATIam .... President .. . .. . .. . (SeeNote 1) of .C3. Environmental ............
, the Contractor named in the Contract abovementioned,

and as such have personal knowledge of the facts hereunder declared, and that all accounts for labour, subcontracts, pro-

ducts, construction machinery and equipment and other indebtedness which may have been incurred by the Contractor in the

' Performance of the Work (See Note 2) and for which the Owner might in any way be held responsible have been paid in full

except holdback monies properly retained.

AND I MAKE THIS SOLEMN DECLARATION conscientiously believing it to be true and knowing it is of the samc force
and effect as if made under oath.

of ...}

NOTE m y the President, a Vice President, the Secretary, the Trm, or 2 Director of an incorporated
compan RN ual may make the Deciaration provided that two copies of the by-law issued under the Corporation seal
apthorizing such individual to execute documents accompanies the first Declaration on each Contract. For a partnerthip the Declaration must

be made by one of the partners and for a sole proprictorship the sole proprictor himself must make the Dedmtlcn The position of the
declarant and the name of the Contractor must be clearly noted. .

s shall mean only such debts incurred by the Contractor to persous in privity of contrect with him, debis ariting

M
R
} ¢ g&liwum enls ;and in the case of the Contractor’s workers any debt arising out of collective bargaining agreements, legisiation
Ll tjou. uneuployment insurance, and minimum wage standards where applicable.
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THIS CERTIFICATE IS VALID FOR ALL CONTRACTS OF
TRE NAMED CONTRACTOR DURING THE EFFECTIVE PERIOD

LE PRESENT CERTIFICAT EST VALIDE POUR TOUS LBES CONTRATS PASSES PAR
LEDIT ENTREPRENEUR PENDANT LA PERIODE D'APPLICATION DU CERPIFICAT
hen signed by an authorized Otficer of the WCB,

Mwhwd’maﬂmm&har

I
: . 151 FREDERICK STREET .
ke on G e KITCHENER, ONTARIO Cle:_u'ance Cer'tnﬂcate
' Board o vaved N2H 2M2 (519) 576-4130 Certificat de décharge
f. The Workers' Compensation Baard {(WCB) herey waives its rights under
Section 11 (3} (R.S.0. 1990) of the Workers’ Compenserion Act to hold
{ the Principal that is in a conyractual agreement with the Contractor
' i named, liable for any Section 11(3) {R.S.0. 1990} iabllity of the
i Contractor for axsessments and levies of the WCB owing now or within
Y 60 days from the date of this Certificate,
'- . CONTRACTOR
- L’ENTREPRENEUR Par la présente, la Commission des accidents du travall {CAT) renonce
’ aux droits qui lui sont conférés en vertu du paragraphe 11 {3) de fa Lof
. CANADIAN CONSTRUCTION s les gocidents dv trevail (L. R.O. 1990) et qui I'autorisent 3 tenir
' 3 CONTROLS LIHI TED Fentreprenewr principal, qui a signé une entents contractuelie avec
. BOX 188 entrepreneur dont je nom figure sSur le présent certificat, responsable du
BRESLAU oN © palement de toute cotisation ou de Wute somme que Fentrepraneir est
. NOB 1MO tenu de verser A 2 CAT immédiatement ou dans lex 80 jours svivant la
l ) dats indiquée sur ce certificat.

; (:opuu.sm Mwmﬂm the validity of this document.
Gommum«‘oveeu CAT si vous doutez de lu vakdité du présent document.

J Account No./ N® de compte Firm No./ N® dentreprise E R
@ o
; 4011759 240643FD NCESE O
NN SN
I « AR ENONS ¢
-7
"} Rate/Tatx Description Rate/ Taux Deseription
' -, 723 GENERAL CONTRACTOR 745 CONCRETE /FORMING
",4'%
I : ; W rﬂiav,oasammmmnr Gortiticate No./ N® da certificst
: RN A 200563900
' * i B T —F5I196483505

DEC 5785 14 42

493 667 3199 PAGE. pp4
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RGEE ENVIRONMENTAL

Environmental Contractors & Engineers

November 14, 1995

“Indian and Northern Affairs Canada . . o : : e TR
Arctic Environmental Strategy -~ . . B S e
u Acfion on Waste/Contaminants =~ = - L .
_+. - < #345, 300 Main Street . : L r ,
- Whitehorse, Yukon = - - B E L Lo
- 'Y1A'2BS ' o ' ' .

-

: _Attgntron Mr. Mark PalmerIMr Brett Harts n orne -
“A-',DearSns ' .

. Re: Waterloo Barmier™ Installation -
R Old Venus Mine Srte Yukon Temtory

_ .~ - .Corporation, C* Environmental warrants against defects in workmanshrp and materials
. related to the supply and installation of the Waterloo Barrier™ system for a penod of one "
: _year (effectrve as of ﬁnal completron September 25, 1995) :

_This warranty is Irmrted only to the provision of materials and servrces necessary to
reparrlremstate the barrier in order to achieve the specrﬁed peﬂormance critéria and

- dm not cover contingent lrabmtles
N 03 Envrronmental does not assume Irabrhty with respect to the performanee of the overall
- site remediation program and cannot be. responsible for subsequent damage to the
- bamer caused by other partres or activities beyond our control, ' S

Should you have any questrons or requrre addmonal mformatron please do not hesrtate
" %o contact the undersrgned at your convenience.

Yours truly,

e Environmenial - oL

contammentccontml ocorrecuve Action, IR L
P.O. Box 188, Breslau, Ont NOB TMO Phone t519) 648-3611 Fax (519) 648-3505 ' - @

DEC ‘s '95 14:43

l' ) This letter.is to conﬁrm that as per our contract witn the Carcross/T: agieh Development

493 887 3199 F’QGE BBS'




JRP J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
EDMONTON — GRANDE PRAIRIE — WHITEHORSE -~ PEACE RIVER

ADDRESS ALL CORRESPONDENCE TO
14 Burns Road
Whitehorse, Yukon
YIA 4Y9

File No: 8054-12

September 07, 1995

PUBLIC WORKS CANADA
Architectural and Engineering Services
1000 Canada Place

9700 Jasper Avenue

Edmonton, Alberta

TSJ 4E2

Attention: Mr. George Strynadka, Senior Project Engineer

Dear Sir:

Re: Venus Mine Tailings Project
Construction Management Services
The following letter summarizes the results of the construction management services
which our firm has performed for the subject project.

J.R. Paine & Associates Ltd. role during construction was to provide interim
construction management services between the dates of August 14, 1995 and
September 06, 1995. This essentially consisted of facilitating the construction
activities by providing recommendations to the contractor as required. Michael

Billowits, P. Eng. was the J.R. Paine & Associates Ltd. site representative.

This letter will summarize the activities which occurred during our management

period and provide details of testing services which we performed to facilitate the
site rehabilitation program.

EDMONTON GRANDE PRAIRIE WHITEHORSE

PEACE RIVER
462-1288 532-1515

668-4648 624-4966
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ACTIVITY REVIEW

The construction activities progressed in accordance with the tentative schedule
drawn up by yourself at the meeting with the Carcross First Nations Corporation on

August 11, 1995. The following includes a summary of the activities, expected and
actual completion dates.

Item Activity Expected Actual
Completion Date Completion
Dates
1 Mobilization - prepare 95/08/21 95/08/18

work area, field office,
site access

2 Clean-up debris, brush and 95/08/21 95/08/11
dispose

3 Provide temporary drainage  95/08/21 95/08/25
and filter

4 Cut off and plug existing 95/08/21 95/08/30
decant line

5 Excavate and place 95/08/28 95/08/23
peripheral tailings

6 Level tailings area, grade 95/09/05 Anticipated
and compact 95/09/08

7 Install sheet barrier wall 95/10/02 In progress

on schedule

The remainder of the activities have yet to be initialised. Exception to this includes
Item 10 which involves the provision to screen and process granular/rock fill
(capillary break material). The contractor has secured an 80 millimetre minus
subbase aggregate from the Government of Yukon, Transportation Maintenance
Branch. As such, the screening activity no longer will be required. .
As mentioned, our role on site was to facilitate the construction activities. Specific
details of the events on site are provided below. Also, several photographs which

were taken during our management period are depicted in Appendix B.
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Although each activity required some input from our site representative, extensive
direction was necessary specifically for the design and placement of the temporary
drainage trench. Also required was the communication with applicable government

authorities to finalize and gain authorization for said design provisions.

Verbal direction was received from George Strynadka to drain the pond and re-route
( through the life of the construction) the existing creek near power pole 'D' shown
on Figure One in Appendix A. Provision was to be made to avoid excessive sediments

entering the lake via suspended solids in the drain water.

In order to satisfy the above objectives, the following steps were taken.

edetermine location of and elevation of lowest point in pond.

estake out primary trench location as shown in Figure One in Appendix "A".

eMove tailings south and west of trench location inside the tailings area (to

avoid crossing the trench after it had been excavated).

«Excavate trench to design grade as shown in Figure Two in Appendix "A".
- ePlace rock material along -4.5% grade section for erosion protection.

*Establish secondary trench using backhoe and then with hand digging.

The trench excavation was delayed when the backhoe unexpectedly hit and damaged
the corrugated steel pipe which derives from a highway drainage system (culvert
location shown on Figure One) . In the specifications, this culvert was assumed to not
enter the tailings area. The culvert was damaged at approximately Sta 5+195 on
August 17, 1995. A repair crew from Government of Yukon, Transportation
Maintenance Branch mobilized to site immediately and had the damaged section
repaired by the morning of August 18, 1995. Refer to Photos 10 and 11 for photo
documentation. The remaining section of culvert leading toward the highway
embankment was identified with a metal detector and the primary trench was re-

routed to avoid damaging it again.

The trench was completed on August 25, 1995 and the pond was drained on August
28, 1995. Once the surface water was drained, the contractor was direpted to close
the secondary trench. This decision was based on the concern that water deriving
from the tailings (below the ground surface) may have excessive levels of impurities
in solution and of suspended solids which, if drained directly into the lake, would
compromise the Land Use Permit and the direction of DIAND, Water Resources (Refer

to Appendix C).
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The peripheral tailings were excavated and placed within the tailings area and the

levelling process was initiated on August 26, 1995.

The levelling of the tailings proved to be difficult due to the presence of saturated
fine grained silty sand material. With excessive disturbance induced by machines,
the water greatly undermined the structure of the soil and caused water to migrate
to the surface through capillary action. This was evident in the letter provided to
your organization September 05, 1995 regarding the release of surface water from

the tailings area.

The decant pipe was capped on August 30, 1995 with the as-built detail provided as
Figure Three in Appendix A.

TESTING DURING CONSTRUCTION

Testing services were performed as required to facilitate the construction activity.

As mentioned, an 80 millimetre minus screened source identified at a government
borrow pit was proposed by the contractor to be used as the capillary break
material. A grain size analysis was performed with the results displayed in Appendix
D. Note that the 80 millimetre source essentially meets the specification provided for
the capillary break material. It appears that the sand sizes are coarser than those
specified, however, it is recommended that this would be favourable for the intended

use of the material.

The proposed material for the clay cap was inspected and sampled for analyses. An

Atterberg limit was performed with the following results:

Liquid Limit = 23.1

Plastic Limit = 13.6

Plasticity Index = 9.5

Unified Soil Classification = CL

(Using Casagrandes's Plasticity Chart) '

That the material had a strong hydrocarbon odour, a sample was tested for Total
Extractable Hydrocarbons and BETX with the results presented in Appendix D. It

is understood that your department has retained another consultant for the
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environmental design considerations at this site. As such, it was our intention to
provide recent information for your purposes regarding the level of impurities in the

proposed material.

CONCLUSIONS

It is envisioned that the information presented herein adequately summarized the

construction management services which our firm performed for the Venus Tailings

Site Rehabilitation Project.

To supplement this report and to aid in the transfer of management responsibilities,
extensive site meeting was held on September 06, 1995. This meeting was successful
in ensuring that the contractor and PWC site representative were in understanding

of the duties performed to date and of the activities to follow.

Thank you for the opportunity to be of service to your organization.If you should
have any questions or comments regarding this summary report, please do not

hesitate to contact our office.

. O
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GRAIN SIZE ANALYSIS

J R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
EDMONTON — GRANDE PRAIRIE — WHITEHORSE — PEACE RIVER

SAMPLE: PIT-1 CLIENT: PWGSC, ALES Size of % Finer Tha|
DEPTH: n/a Sieve No. Opening Basis Orig.
LOCATION 8Omm stockpile PROJECT. VENUS MINE TAILING . {mmy Sample
DATE: 95/8/23 STUDY 50000 50.0 1000
MADE BY: MEB CHECKED: 40000 40.0 84.4
28000 280 7.7
CHARACTERISTICS OF SAMPLE: 20000 200 87.7
14000 140
MOIST.CONT: 1.6 CRUSH COUNT: 12600 125 47.8
% QRAVEL: 66.5 % FRAC. FACES: 10000 - 10.0 432
% SAND: 29.8 LIQUID LIMIT: 5000 50 335
% FINES: 37 PLASTIC LIMIT: 2000 20 237
1280 1.280
DESCRIPTION OF SAMPLE: REMARKS: 800 0.800 14.8
630 0.630
SANDY GRAVEL, GW -sample originated from the S0mm minus sub- 315 0315
aggregate stockplte from YTG borrow pit located 250 0250
appraximately 2 km north of subject ske 1680 Q160 53
-this material proposed for capillary break 80 0.080 37
== o e ]
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J. R. Paine & Associates Ltd.

CONSULTING AND TESTING ENGINEERS
EDMONTON - GRANDE PRAIRIE —~ WHITEHORSE — PEACE RIVER

ADORESS ALL CORRESPONDENCE Y0.
14 Burns Road
Whitehorse, Yukon
Y1A 4Y9

File No: 8054-12
October 23, 1995

PUBLIC WORKS CANADA
Architectural and Engineering Services
1000 Canada Place

9700 Jasper Avenue

Edmonton, Alberta

T5J 4E2
Attention: Mr. Georpge Strynadkn, Senior Project Engineer
Dear Sir:

Re: Venus Mine Tailings Project
Construction Management Services

From a grains size analysis (GSA) completed on the proposed capillary break material
sample we have estimated the following range of coefficient of permeability.

For a clean well graded sand and gravel mixture, GW, (See attached GSA) a
coefficient of permeability would be expected to be between 1.0 to 1072
centimetres/second.

This variation in the coefficient may be expected due to variations in fines contents,
compactness, hydraulic head, etc.,

+

EDMONTON GRANDE PRAIRIE WHITEHORSE PEACE RIVER
402-1288 832-1515 6684648 6244968
JSYOHILIHM INIVd dr 00¥2 898 €OV XVd €0:0T NOK $6/$2/07
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J. R. Paine & Associates Ltd.

..\2

We trust the above is suitable for your purpose. If you should have any questions
or commentg, please feel free to contact the undersigned.

Yours truly,

Wile

Wilbur C. —PENE.
Office Manager
J.R. PAINE & ASSOCIATES LTD.

WCK/mf

00 JSYOHILIEA 3INIV4 Ar 0072 899 €0V YVJ €0:0T NOR ¢$6/¢2/01




VENUS MINE TAILINGS REMEDIATION: PROJECT WORK SCHEDULE

AUGUST 1995 SEPTEMBER 1995 OCTOBER 1995

NO. ACTIVITY 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30| 1 2 3 4 5 6 7 B 9 16 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

1 |Mobilization

2 [Cleanup debris,

brush and dispose

3 |Provide temporary

drainage & filter

4 |Cut-off and plug

existing decant

5 |[Excavate and

place peripheral tailings - -

6 |Level, grade & compact

tailings area

7 |Install Waterloo Barrier

8 |[Install geotextile fabric.

9 |Haul & place day cap

10 |[Screen and process

granular fill

11 |Haul & place

granular fill

12 |Construct outfall &

drain line

13 |Cap-off temporary

drainage

14 |Backfill, grade &

landscape

15 [Final clean-up

- Expected Construction Schedule
- Actual Construction Schedule
- Activity Omitted from contract




Photo 3: Welder Cutting Top of Wall to Design Elevation

8 September 1995




Photo 1: Waterloo Barrier Installation
S September 1995

Photo 2: Waterloo Barrier Installation
5 September 1995




Photo 4: Sealing Wall Joints
18 September, 1995




Photo 6: Placing Clay Layer above Geotextile
2 October 1995




Photo 7: Placing Wind Blown Tailings onto Tailings Area.
7 September 1995

Photo 8: Difficulties during the Levelling of the Tailings
’ 9 September 1995




Photo 9: Labourer Placing Geotextile
2 October 1995

Photo 10: Hauling and Placing of Capillary Break Material
11 October 1995




Photo 11: Final Levelling of the Capillary Break Material
17 October 1995

Photo 12: Concrete Plug at Inlet of Decant Pipe
8 September 1995




Photo 13: Filter Dike in Temporary Drainage Ditch
S September 1995

Photo 14: Highway Culvert Repair
17 September 1995




Photo 15: Excavation for HDPE Pipe

7.0 3

Photo 16: New Pipe Bedding; Old Pipe Alongside




Photo 17: Removal of Section of Old Pipe at Connection Location

Photo 18: Pipe Connections




Photo 20: Excavation to Locate Old Pipe, Outside Wall




Photo 22: Site in May, 1997




Photo 24: Coarse Material regraded. Final Appearance May, 1997






