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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/Iagish 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 Carcrossffagish 
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 JR.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; 
• 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 
Public Works and Government Services Canada 1 
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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. 

JR.Paine and Associated Ltd. and Underhill Professional Land Surveyors and Engineers provided 
the necessary engineering services. JR.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 concerns 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 
Public Works and Government Services Canada 2 
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Venus Mine Tailings: Site Rehabilitation 

PART A 

1.0 WATERLOO BARRIER INSTALLATION 

Project no. 626483 

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 comer 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.I 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: RC.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 characteristic 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 
Public Works and Government Services Canada 3 
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Venus Mine Tailings: Site Rehabilitation 

Diagram 1: 
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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 RC.Crane and Construction Ltd. The 
following equipment was used by this contractor: 

• Lewis 2500 lb 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 RC.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 ~rew worked 14-hour days and 

Environmental Services 
Public Works and Government Services Canada 5 
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Venus Mine Tailings: Site Rehabilitation Project no. 626483 

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: 

1. Pile identification number; 
2. Date and time of driving; 
3. Model of hammer and energy rating; 
4. Elevation of top of pile; 
5. Length of sheet pile in the ground when driving is complete; 
6. Rate of penetration in feet per minutes; 
7. Detailed remarks concerning alignment, obstruction, etc .. ; 
8. Plumbness records of each joint installed; and 
9. Joint flushing records for each joint. 

The Waterloo Barrier System Quality Control document is not included in this report. 
However, should it be required, it 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 
Plastic Limit 
Plastic Index 
Unified Soil Classification 
Permeability Range using 

Standard Proctor Compaction 

23.1 % 
19.0% 
4.1% 
CL 

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 
82.3 5 m. A mass balance calculation was performed to determine the final grade utilizing 

Environmental Services 
Public Works and Government Services Canada 6 
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Venus Mine Tailings: Site Rehabilitation Project no. 626483 

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 cu.m. 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 
cu.m. 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. 

Volume 

Cost 

Expected 

2650 

$50,100 

Actual 

3850 

$72,765 

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 burning 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 
Public Works and Government Services Canada 7 
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Venus Mine Tailings: Site Rehabilitation Project no. 626483 

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 GRADZ 
,.,/Y /~)) /(//.,?/,(//.UR/ /9"'7 /.V /v /9)/.v~~ 

Diagram 2: 
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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 
Public Works and Government Services Canada 8 
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Venus Mine Tailings: Site Rehabilitation Project no. 626483 

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/f agish Development Corporation. 

The only heavy equipment required for this activity was an excavator to remove the three 
sections of asbestos pipe. 

Diagram 3: 
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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 
Public Works and Government Services Canada 9 
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Venus Mine Tailings: Site Rehabilitation Project no. 626483 

The initial 1120 cu.m. 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
Y o" 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 1:1orth 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 material. 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 cu.m. The 
original contract estimate was 1600 cu.m.. However, due to excessive consolidation, an 
additional 2043 cu.m. was required. 

Volume 

Cost 

Expected 

1600 m3 

$9760 

Actual 

3656 m3 

$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 J;"ailings" 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. 

Environmental Services 

Volume 

Cost 

Expected 

1700 m3 

$15,000 

Public Works and Government Services Canada 

Actual 

2225 m3 

$19,633.32 
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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 back blading 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 5 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 sq.m.. 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 90o 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: 

Length 

Cost 

Expected 

80 m 

$15,053 

Actual 

25 m 

$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 Govemment(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/f agish 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 material. 
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 3 00 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: 

Volume 

Cost 

Expected 

4100 m3 

$66,250 

Actual 

4725 m3 

$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. 

8.0 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 

1.1 

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. 

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 
Additional Equipment Time 
Additional Labour 

Progress Claim no.4 
Additional Cost to Complete 

Highway Culvert Repair 

$12,000 
$20,000 
$11,000 

$8700 

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 

Environmental Services 
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Diagram no.4: Highway Culvert/Waterloo Barrier Intersection 
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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. 

Environmental Services 
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1.2 Overall Summary of Project Costs 

The following table summaries the expected and the actual project costs: 
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ITEM DESCRIPTION Unit EXPECTED ACTUAL 
Cost 

Quantity 

1 Waterloo Barrier L.S. n/a 

2 Silty Clay Cap $18.90/m3 2650 m3 

3 Dispose of Wood L.S. n/a 
Debris 

4a Excavate Wind Blown $18.90/m3 1600 m3 

Tailings 

4b Excavate Tailings $6.10/m3 1700 m3 

4c Final Grading $0.35/m3 13,000 m' 

5 Installation of n/a 13,300 m2 

Geo textile 

6 Drainage Discharge L.S. 80m 

System 

7 Capillary Break $16.16/m3 4100 m3 

Material 

8 Pitrun at Outfall Area 300 m3 

9 Costs to Complete L.S. n/a 

SUBTOTAL 

I Table no. 1: Project Cost Summary 

Environmental Services 
I 
I Public Works and Government Services Canada 

Cost Quantity Cost 

$548,000 n/a $548,000.00 

$50,100 3850 m3 $72,765.00 

$4,032 n/a $4,032.00 

$9,750 3656 m3 $22,301.60 

$15,000 2226 m3 $19,633.32 

$4,600 13,300 m2 $4,655.00 

$45,000 13,300 m2 $44,954.00 

$15,053 25 $4704.06 

$66,250 4725 m3 $76,356.00 

$6,900 0 0 

$344,779 n/a $344,779.00 
,, 

'1:1,109,464.00 $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 $1,193,179.91 
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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 l 970'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) 
2. Insertion of a Culvert Sleeve 
3. Installation of a Interior Water-proof liner 
4. Remove and Replacement with New Culvert 
5. Cap and Seal Outlet 

Option 1: Status Quo (Do Nothing) 

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 is 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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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 remedi~ 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 

. . 

Project no. 626483 

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. 

2.3 Regrading of Capillary Break Material 

Assuming that the tailing pond is stable, it is recommended that capillary break material 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. 

2.4 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. 

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

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/Iagish 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 
• Clarify ambiguities in the design specification document(if any). 

The cost estimate provided by the Carcross/Iagish 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. 

Environmental Services 
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VENUS MINESITE 

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 HOPE 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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Venus Minesite Followup Contracts 

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. 

Public Works and Government Services, Environmental Services. Page 26 
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CONIRIBU110N AGREEMENT 
ARCllC ENVIRONMENTAL STRAlEGY 

ACTION ON W AS1E PROGRAM 

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

This Agreement made in triplicate the ;J:{+J...~ of 8u6w.r' . 199~-

AND 

Her Majesty the Queen in right of Canada, as represented by the 
Minister of Indian Affairs and Northern Development 
345 - 300 Main Street 
WHllEHORSE, Yukon 
Y1A2B5 
(hereinafter referred to as ·Canada·) 

Carcross Tagish First Nation 
Box 130 
CARCROSS, Yukon 
YOB 1BO . 

OF TIIE FIRST PART 

(hereinafter referred to as the •Recipient") 

OF nm SECOND PART 

1. INTR0DUCI10N 

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. 

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

PURPOSE 

2.1 1he purpose of this Contribution Agreement is to enable the Recipient to 
participate in the Arctic Environmental Strategy, Action on Waste program 
in the Yukon Territory. 

2.2 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. 

3. DURATION 

3.1 '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. . 

4. WORKPLAN 

5. 

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

FUNDING 

5.1 Subject to the terms and mnditions herein described, and subject to funds 
being appropriated by Parliament for the purposes herein, Canada sha.ll 
contn"bute to the Recipient an amount not to exceed One Million One 
Hundred Thousand Dollars ($1,100,000.00). 

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

5.3 Payment will be made upon receipt of progress claims for work satisfactorily 
completed as agreed between the Carcross Tagish Fl.ISt Nation's Project 
Manager and DIANO' s Project Officer. 
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5.4 Fmal payment will be made upon receipt of a final report as required in 
Section 7.1.1.1. 

6. DISBURSEMENT OF FUNDS 

. 6.1 The disbursement of AES funds by the Recipient shall be in general 
accordance with plans and activities approved by the Director1 Renewable 
Resources representing the Department of Indian Affairs and Northern 
Development. 

6.2 1he 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 herein1 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. 

6.3 The Recipient agrees to repay any overpayment and unexpended balances, 
and that these amounts constitute an amount due and payable by the 
Recipient to Canada within thirty (30) calendar days of so being requested 
in writing. 

6.4 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 Recipient will receive funding under Arctic 
Environmental Strategy Program in future years. 

7. REPORTS 

7.1 Activity Reports 

7.1.1 The Recipient agrees to provide reports on the Workplan spedfied 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. 
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8. 

9. 

7.2 Financial 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 f~d the reports and financial statements 
to Director, Renewable Resources, DIANO, 345 - 300 Main Street, 
Whitehorse, Yukon YlA 2B5, on behalf of Canada. 

NON COMPIJANCE 

8.1 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. 

AQDIT 

9.1 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. 

9.2 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. 
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to. CONFLICT OF INTEREST 

10.1 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. 

11. COMPLIANCE WTIH ENVIRONMENTAL LEGISLATION 

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

12. GENERAL 

12.1 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. 

12.2 '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. 

12.3 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 or suffered as a result of actions or omissions of the Recipient, its 
servants and agents. 

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

12.5 Any and all agreements entered into by the Recipient with third parties to 
fulfil its obligations under this Contnoution Agreement shall include the 
following clause: 

·Toe parties hereto agree and fully understand that the Carcross 
Tagish F°list 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.• 
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12.6 'This Agreement may be amended by mutual written consent of both parties 
hereto or their duly authorized_ representatives. 

12.7 1bis 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. 

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

Date 

Date c 

GOVERNMENT OF CANADA 

Director, Renewable Resources 
DIAND 

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

Date Director 
Corporate Services 

DIANO 
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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 
Carcross / 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. 

CARCROSS I TAGISH FIRST NATION AGREE; 

1. 

2. 

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. 

To advise DIANO 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: 

4. 

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 
meeting minutes. 

To ensure that the supplier and installer of the Waterloo Barrier provide a one years 
warranty on the installation of the Waterloo Barrier. 
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5. That the First ~ . .Jon's Project Manager will accor~ny DIAND's Project Officer or 
authorized designate on all inspections and will provide necessary site and 
construction project Information. 

6. That DIANO 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. 

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

DIANO AGREES: 

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

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

10. 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. 

Description of Work 
Completion of items in Sections 1,2, 
3, 11 and 14 of these Technical 
Terms and Conditions and by signing 
these Technical Terms and Conditions. 

Progress payments for work satisfactorily 
completed as agreed between the First 
Nation's Project Manager and DIAND's 
Project Officer. 

Total Funds for the Project 

Percent 
39.4% 

60.6% 

100.0% 

CARCROSS / TAGISH RRST NATION AND DIANO AGREE: 

~ 
$434,000.00 

$666,000.00 

$1, 100,000.00 

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

12. That a progress review will be held by DIANO in March of 1996 to determine the 
actual status of this project at which time any necessary decisions on future projects 
may be made. 
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13. Allocation of -.._ure year Capital Contributions-...._.,. dependent upon successful 
completion of current years projects. 

14. 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 b~ based on satisfactorily completed work, as agreed upon between the 
First Nation's Project Manager and DIAND

1

s Project Officer. 

15. A 10% holdback will be retained on all progress payments. 
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Carcross/Tagish Development Corporation 
Head Office : P.O. Box 130 

August 04, 1995 

D.I.A.H.D. 
Technical Services 

carcross. vu1con voe 1 BO 

Deparbaent of Indian & Inuit Affairs 
415 - D 300 Kain street 
Whitehorse, Yukon 

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

Attn: Jlr. Art Dell P. Eng - Jlanager, Technica1 Services .. 

Dear Sir; 

Re: COnstruction cost Bsti.Jlate Venus Jline Site Tai1ings - Site 
Rebabi1itation. 

Attached please find our estilllated cost to undertake the work as 
outlined in P.W.G.S.C Construction Docwllents of July 1995. We 
acknowledge receipt of addendUDS changing earthwork quantities from 
tonnes to Jl3 where applicable and agree to survey measured 
quantities for final payment. 

The geomembrane item. 6 has not been included due to probleas from 
suppl.ier who is awaiting prices from the U.S. We shoul.d know today. 

We hope the fol.lowing to be to your satisfaction and look forward 
to working.with you again~ 

Regards, 

<1U-U, JJ)l;~ 
Larry Whelan, ·Manager 

cc. Mel Johnson - Construction Manager 
Mark Palmer - Action on waste Management 
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12/04/95 MON 11:11 FAX 403 667 3199 NAP REN RES 

..... ,, . 

• · .... 

CONTRIBUTION AGREEMENT 
ARCTIC ENVIRONMENTAL STRATEGY 

ACTION ON WASTE PROGRAM 

AMENDMENT #1 

~ ,.,.i t 

Confribudon Agreement entered into between "Canada" and the "Carcross/Tagish First 
. Nation" l~~riod August 1, 1995 to March 31, 1996, to clean up the mine tailings of 
the Old viiit ,nine is hereby amended: 

1. 5. FUNDING, page 2 oft~ 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). 

Should be amended to read "Subject to the terms and conditions herein ,. . an 
· amount not to exceed one Million one Hundred Njnetv Three Thousand Eight 
Hundred Eighty DoHars (fl. 193.aso.oo,. • 

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

SIGNED 

Director, Renewable Resources, DIANO 

Almtta. 'IS 
Date ' 

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

A Director, Corporate Services, DIANO 

141002 

DEC 4 '95 12:14 
403 667 3199 PAGE.002 
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12/04/95 MON 11:12 FAX 403 667 3199 NAP REN RES 

Yukon 

ACTION ON WASTE 

#341, 300 Main Street, 
WhHehoree, Yukon 
Y1A2BS 

Phone: (403) 887-3270 
Fax: (403) 887-3208 

Carcrosa Tagish F'arat Nation 
P.O. Box 130 
Carcrosa. Yukon 
YOB 1BO 

ATTENTION: Mr. Larry Whelan 

Dear Mr. Whelan: 

RE: Contribution Agreement Amendment #2 
Venus Mine Tantngs Project 

November 30, 1995 

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. 

Sl~;Z' )lt,fq( 
L. Dorothy Mele ~-U 
Administrative O · car 
Arctic Environmental Strategy 

encl. 

••• 

DEC 4 '95 12: 15 403 667 3199 PAGE.003 

~003 
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12/04/95 MON 11:12 FAX 403 667 3199 NAP REN RES 
.• 

CONTRIBUTION AGREEMENT 
ARCTIC ENVIRONMENTAL STRATEGY 

ACTION ON WASTE PROGRAM 

AMENDMENT 12 

Contribution Agreement entered into between •canada• and the •earcross/Tagish First 
Nation" far the period August 1, 1996 to March 31, 1996; to clean up the mine tailings of 
the Old Venus mine is hereby 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 Ninety Three Thousand Eight Hundred 
Eighty Dollars c•1. 193,880.00). · 

Should be amended to read ·Subject to the terms ond conditions herein .• , an 
amount not to exceed Ona MilQoo one Hundred Ninety Eight Thousand Eight 
Hundred Eighty Dollars <fl , J 9s,aso.oo>, • 

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

SIGNED 

Director, Renewable Resources. CIANO 

Date Carcross Tagish First Nation 

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

.4 

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 

.3 

.4 

. 5 

. 6 

.7 

Loading, hauling, and placing a silty clay cap . 

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

Excavating wind blown tailings and levelling the tailings site . 

Constructing a drainage discharge system . 

Supply and installation of a geotextile . 

Hauling, and placing granular capillary break material. 

.8 Community consultation. 

Related work associated with this Contract include: 

.1 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: 

.1 The Owner will provide testing personnel to perform compaction 
testing (if specified), grain size analysis, sieve analysis, and testing 
for contaminants. 
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.6 

.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. 

Items 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 

.3 

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. 

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 

3. 

.1 

.2 

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. 

Meet or exceed requirements of: 

. 1 

. 2 

Contract documents . 

Specified standards, codes and referenced documents . 

DOCUMENTS REQUIRED 

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

.1 Contract drawings . 

. 2 Specifications. 

.3 Addenda . 

.4 Change Orders . 

. 5 Field test reports. 

.6 Copy of approved work schedule . 

. 7 Permits, licenses and land use regulations. 

.8 Environmental assessment report . 

. 9 Labour and Materials Payment and Performance Bonds. 
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I 
I 

4. SITE CONDITIONS 

.1 Site information contained in these contract documents was derived from 

I several sources listed below: 

.1 Tailings Characterization was derived from a report prepared by 

I Rock Group Consulting Engineers dated August 1994, titled "Tailings 
Characterization". 

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

I .3 Subsurface information was obtained from the Kohn-Crippen report, 

I 
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 . 

I .5 Location and depth of tailings were compared with reports prepared 

I 
by United Keno Hill Mines Ltd. in 1980. 

.6 Selected geotechnical information is appended to these documents 

I 
as Appendix 'A'. 

.7 Photographs dating from 1970 until the present were consulted in 

1· deriving the extent of tailings. 

This Contract deals with environmental clean up. Information in the various .2 

I 
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 

I 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. 

I .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 

I arsenic (2.5 to 7.9), zinc (0.05 to 1%) and to a lesser degree cadmium, 
cobalt, copper, lead and nickel values. 

I 5. WORK SCHEDULE 

.1 Provide and maintain a work schedule showing anticipated progress stages 

I 
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6. 

7. 

.2 

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. 

COST BREAKDOWN 

.1 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. 

MEASUREMENT FOR PAYMENT 

.1 

.2 

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. 

Items 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. 

.2 

.3 

.4 

Pricing to be based on proposal submitted. 

Lump Sum 

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. @ = ------- -------
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 

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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.5 

.6 

.7 

. 8 

.9 

areas; final levelling and compaction of tailings site. 

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

. 2 

. 3 

1,600 cu. metres @ ---
Excavate and relocate tailings on site . 

1,700 cu. metres @ ---
Final shaping, grading, and compaction of tailings site . 

13,300 square metres @ __ _ 

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 @ __ _ 

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--------------

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.@ = --- ---
Supply and place pitrun aggregate in the outfall area . 

300 cu. m. @ ___ = __ _ 

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--------------
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8. 

9. 

10. 

CONTRACTOR'S USE OF SITE 

.1 Contractor has use of site with the following restrictions: 

. 1 

.2 

Use of site shall comply with environmental protection requirements . 

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. 

PERMITS 

.1 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 . 

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

PROJECT MEETINGS 

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

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

.3 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. 

.4 

. 5 

.6 

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 

12. 

13. 

14. 

15. 

.1 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. 

COMMUNITY RELATIONS 

.1 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. 

SETTING OUT OF WORK 

.1 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. 

EXISTING SERVICES 

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

ADDITIONAL DRAWINGS 

. 1 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 

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

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

EXAMINATION OF SITE 

.1 Prior to finalizing pricing negotiations, the Contractor, a representative from 
DIANO, 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 

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

.2 

. 3 

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

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 

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

.1 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 

3. 

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

.1 Schedule Control 

.2 

PURPOSE 

.1 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. 

Cost and Quantity Control 

.1 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. 

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

.1 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 

.1 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. 

5. EFFECT OF ACCEPTANCE 

.1 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. 

2. 

GENERAL 

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

APPOINTMENT AND PAYMENT 

.1 The Contractor will appoint and pay for services of testing laboratory for the 
following: 

.2 

.3 

.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. 

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. 

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 

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

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

2. SANITARY FACILITIES 

3. 

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

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

.3 Sanitary facilities to be provided at the mine tailings site. 

SITE OFFICE 

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

. 2 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. 

.3 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. 

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

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

.6 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 . 

. 7 Maintain in clean condition. 
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4. PAYMENT 

Temporary Facilities Section 01500 
Page2 

June 27, 1995 

. 1 Payment for temporary facilities will be paid for by the Contractor under 
"costs to complete project''. 
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June 27, 1995 

1. 

2. 

3. 

4. 

5. 

GENERAL 

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

CONSTRUCTION SAFETY MEASURES 

.1 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. 

SIGNAGE AND TRAFFIC CONTROL 

.1 Erect construction signs as indicated on the contract drawings. 

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

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

.4 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. 

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

COMMUNICATIONS 

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

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

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

MEASUREMENT FOR PAYMENT 

.1 Work under this section will be paid for under "Costs to Complete Project''. 
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June 27, 1995 

1. GENERAL 

2. 

3. 

4. 

5. 

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

REFERENCES 

.1 Although not necessarily limited to, some key environmental references are: 

.1 

. 2 

.3 

.4 

.5 

.6 

Canadian Environmental Protection Act (1988) CEPA. 

Occupational Health Regulations . 

"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. 

"Guidelines for Tailings lmpoundment in the Northwest Territories", 
February 1987. 

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

Maclaren Plansearch, "Environmental Guidelines: Pits and Quarries11
, 

Minister of Indian Affairs and Northern Development, Ottawa, 1989. 

SUBMITTALS 

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

ENVIRONMENTAL ASSESSMENT 

.1 The environmental assessment for this project, prepared by DIANO, forms 
part of this contract. 

FIRES 

.1 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 

1.2 

1.3 

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 British 
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. 

RELATED WORK 

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

.1 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. 

REFERENCE STANDARDS 

.1 American Society for Testing and Materials (ASTM): 

.1 A 36 - Standard Specification for Structural Steel. 

.2 A 328 - Standard Specification for Steel Sheet Piling. 
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July 12, 1995 

1.4 

. 2 

.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. 

American Welding Society {AWS). D1 .1 - Structural Welding Code . 

.3 Canadian Standards Association: 

.1 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. 

SUBMllTAL 

.1 Submit the following items for review by the Engineer: 

.1 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 I, 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. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Public Works and 
Govt. Services Canada Waterloo Barrier Page 3 

July 12, 1995 Project No. 626483 

2. 

1.5 COORDINATION 

1.6 

.1 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. 

QUALITY CONTROL 

.1 

.2 

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

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. 

PART 2 - PRODUCTS 

2.1 RELATED WORK 

.1 Provide piling as manufactured by Canadian Metal Rolling Mflls 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: 

.1 Thickness: 0.295 inches 7.5mm 
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3. 

.5 

EXECUTION 

.2 

.3 

.4 

.5 

Nominal Width: 22.25 inches 
Section Area: 10.47 square inches 
Weight: 19.2 lbs./square foot 
Radius of Gyration: 3.39 inches 

565mm 
6.7 X 10-10 m2 

93.8 kg/m2 

86.1 mm 

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. 

3.1 SHEET PILE INSTALLATION 

.1 Handling Sheet Piles: 

.2 

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

.2 

.3 

Do not damage sheet piles in either handling or installing 
operations. 

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. 

Location and Tolerances: 

.1 

.2 

.3 

.4 

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. 

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

Deviation in horizontal alignment will not exceed 1 O degrees 
at each joint. 

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 
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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. 

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

.4 Pile Installation: 

.1 

.2 

.3 

.4 

.5 

.6 

.7 

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 

.9 

Make splices using a full penetration weld or as otherwise 
directed by the Engineer for structural purposes. 

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

3.2 JOINT SEALING 

.1 

.2 

.3 

.4 

.5 

.6 

.7 

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 

.1 Provide accurate records of each sheet pile driven. Submitted 
records will include the following information: 
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4. 

5. 

.2 

.3 

.4 

REJECTION 

.1 Pile identification number. 

.2 Date and time of driving . 

. 3 Model of hammer and energy rating . 

.4 Elevation of top of pile. 

.5 Length of sheet pile in the ground when driving is complete . 

. 6 Rate of penetration in feet/minute . 

. 7 Detailed remarks concerning alignment, obstructions, etc. 

.8 Plumbness records of each sheet pile installed . 

. 9 Joint flushing records for each joint installed. 

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

Spray paint all sheet piles rejected from the work for any reason, at 
the time of rejection, with the letter 11X11 within 3 feet (1 m) of both 
ends. 

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

.1 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. 

4.1 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. 

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: 

.1 Mobilization and fixed costs. 

.2 Accommodation, travel and communications expenses. 

. 3 Quality assurance/quality control inspection services . 
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.4 

.5 

.6 

Waterloo Barrier, Sheet Piling supply and preparation. This cost to 
be quoted on a square foot basis. 

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. 

Waterloo Barrier Sheet Pile Joint Sealing - price to include sealing 
both ends to adjacent rock faces. 
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June 27, 1995 

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 

3. 

2.1 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. 

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. 

2. 

3. 

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. 

2.3 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. 

2.6 Compaction in tow 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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.2 

.3 

Waterloo Barrier. 

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

Levelling and compaction will include all costs related to achieving 
specified grade and compaction requirements. 
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1. 

2. 

3. 

SCOPE OF WORK 

1 .1 The scope of work under 11Supply and Placement of a Silty Clay Cap11 

includes loading, hauling, weighing, and placing silty clay materials from a 
11landfarm11 located approximately 2 Km north of Carcross. 

METHODOLOGY 

2.1 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. 

2.2 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. 

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

2.4 Compaction shall be achieved by the judicious routing of construction 
equipment, plus a minimum of 3 passes with an 8 to 1 O 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. 

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

2.6 Following completion of hauling cap materials, the original 11landfarm11 site 
is to be smoothed, to a degree that no ponding occurs on the surface. 

MEASUREMENT FOR PAYMENT 

3.1 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 11in 
place11

, for capping material. 
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1. 

2. 

3. 

4. 

SCOPE OF WORK 

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

MATERIALS 

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

METHODOLOGY 

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

3.2 Geotextile shall be placed directly over the tailings. 

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. 



- ----------- .. x 111111:esall - -

NILEX GEuTEXTILES 
Vancouver: (6 !0-6443 
Edmonton:1-03 (G~ 463-9535 
Calgary:4;0 ,~ ·(664) 236-8385 

NILEX 
TYPICAL VALUES - METRIC 

Test Nonwoven Geotextiles Woven Geotextles 
Property Method Units 

4535 4545 4551 4553 4557 4561 4599 2000 2002 2006 2016 2044 1198 1199 1380 
CtO Cf4 C24 CJ4 C54 AmoPave PffXJ P5fXJ P6/X) Silt Stop 

Grab T 8fllile StnHvlh ASTM-0-4632 N 374 490 779 1068 1455 1687 485 .112 .1024 e1513 e1590 •3000 e1429 •1691 e1046 
.a.960 .a.1268 .a.1268 

Grab T 81111118 Elongation ASTM-04632 % 70 70 70 70 70 70 66 e24 .22 •22 .22 .22 e32 e36 .26 

Mullen &unit ASTM-0-3766 kPa 1419 1826 2633 3618 4962 68m 1716 2519 2963 4376 59,D 10000 3205 3653 29'29 

Pundura ASTM-0-4833 N 215 356 520 700 912 1522 330 356 445 623 623 745 623 668 490 

Trapeznld Tear ASTM-04533 N 128 w 338 467 600 1055 205 356 490 668 670 1560 400 400 400 

lN Reelalance ASTM-0-4355 % 85 85 85 85 85 70 70 70 70 70 80 80 90 90 80 

Apparent Opening Sim ASTM-04751 um 115 100 100 75 75 50 n/a 212 212 212 212 150 212 150 300 

Pennltlvlty ASTM-0-4491 sec-I 2.7 2.5 1.9 1.5 1.1 0.7 n/a 0.04 0.04 0.02 0.55 0.15 0.5 0.04 0.4 

Flow Rate ASTM-0-4491 Us/m2 200 169 121 92 65 34 n/a 3.4 3.4 1.7 40 12 34 4 36 

Uni Weight g/m2 125 175 230 285 400 455 125 125 180 230 256 425 177 m 234 

Thkineel mm 1.2 1.7 3.0~ 3.2 4.3 5.4 1.5 0.45 0.5 0.6 0.7 0.9 0.6 0.6 0.7 

, 
AW!:llm .&.S:ill .&IIVV"ft Drnd1ri 1.1,...,hA,, Ni/A.- Pwvl11rl Alumlw:,r \ ThA :ahnuo n,::,,nf11ivti1A11o: ~:UA rruan11f~rf11f'Prl fnr tJilAv hv AmfVYl S::ah~ :anti J:hu,;. C"'..nmru1nv 

DEFINITION: Typical 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. 

Olaclalmer nie infonnation presented herein, while not guaranteed. is to the best of our knowledge t,ve and accurate. and the recipient assumes all responsibility for its use. No watTllnty, expressed 
or implied, is .made. ff!fJarrling the perfonnance of any product, as the manner of use and handling are beyond our control Nothing contained herein is to be const,ved as pennisslon or as a 
mcommen<'-~·>n to mfnnge any patent. 

01992 N*' '.poration 
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GEOTEXTILES IN SEPARATION APPLICATIONS 
GUIDE SPECIFICATION 

DESCRIPTION 

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

MATERIAL REQUIREMENTS 

Geote.xtile: The geotextile shall be composed of synthetic fibers formed into a 
woven or nonwoven fabric. Fibers used in the manufacture of the geotextile shall 
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 
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 REQUIREMEN7S 

Geotaxtile Shipment/Storage: The geotextile roUs shall be furnished with suitable 
wrapping for protection against moisture and extended ultraviolet exposure prior 
to placement. Rolls shall be stored in a manner which protects them from the 
elements. If 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 
period exceeding fourteen days. The geotextile rolls shall be labeled as per ASTM D 
4873, •Guide for Identification. Storage, and Handling of Geotextiles• . 

Site Preparation: 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, roots and topsoil must be 
removttd 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 
the contract documents. Stabilization of these areas may be enhanced by use of a 
geotextile at the bottom of the excavation before backfllling. 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. 

5-1 
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P.4'10 

Gaotextile Placemen't: The geotextile shall be unroUed as smoothly as possible on 
the prepared subgrade in the direction of construction traffic. Geotextile rolls shall 
be overlapped in the direction of subbase placement. The geotextile 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 CSR greater than 0.5 but less than or 
equal to one. 

If required, the geoteXtile may be held in place prior to subbase placement with 
pins,. sand bags, or piles of fill or rock. On curves. the geotextile may be folded or 
cut to confonn to the curve as illustrated in Figure 5-1. If site conditions require 
geotextile seaming, the geotextile shall be cut and seamed on the curve. The fold or 
overfap 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 geote.xtiles, as identified by the engineer, shall be repaired immediately. 
Th.e 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 shall be constructed as directed by the engineer. Sewing 
of a geote.xtife 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 or subbase (aggregate) shall be 
placed by end dumping adjacent to the geotextile or over previously placed 
aggregate. End dumping or tail gate dumping of a~gregate on the geotextile will 
not be permitted. The aggregate shall be spread from the backdumped pile using a 
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. 

5-2 
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METHOD OF MEASUREMENT 

Geotextile: The geote.xtile 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 

Geotextila: The accepted quantities of geotextile shall be paid for at the contract 

unit price per square yard in place. 

I I 
I C· 
I I 

I 
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Property 

Tensile 
Strength 

Elongation 
Seam 
Strength 

Puncture 
S~rength 

Trapezoid 
Tear 
Strength 

Permitivity 

Appar11;tnt 
Opening 
Size 

Ultraviolet 
Stability7 

Notes: 

TABLE 5-1 

PHYSICAL REQUIREMENTS 1• 
2
• 
3 

GEOTEXT1LES IN SEPARATION APPLICATIONS 

Units Required Values Test Method 

Medium High . Survivability' Survivability' 
lbs 180 270 ASTM D 4632 

% 50 50 ASTM D4632 

lbs 160 240 ASTM D 4632 

lbs 70 100 ASTM D 4833 

lbs 70 100 ASTM D 4533 

1/sec .Q2{S) .02<5> ASTM D4491 

U.S. (6) (6) ASTM D -~751 
Standard 
Sieve 

% 70 70 ASTM D 4355 

1. Conformance of geotextiles to specification property requir~ments 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 manufactur~r certifying that 
Its geotextile meets specification ~quirements. 

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 shall exceed 
the minimum average roll values) io weak.er principal direction. Values of 
elongation represent maximum average roll values. Lot sampled according 
to ASTM D 4354, •Practice for Sampling Geosynthetics for Testing". 

SEP 7 '95 16:01 4034631773 PAGE.006 
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(Table 5-1 continued) 

4. Recommended survivability ratings are provided in Table 5-2 . 

s. Permitivity shall be greater than the specified minimum value and result 
in a geotextiJe permeability which is greater than the permeability of the 
subgrade soil. 

P.7/10 

6. Minimum #30 U.S. Standard Sieve (maximum 0.6mm) for subgrade soils 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 Geotextifes (Grab Methodt after 
conditioning for 500 hours . 

5-5 
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TABLE 5-2 

CONSTRUCTION SURVIVABILITY RA TINGS,. 2• 
3

• 
4 

Subgrade CSR At <1 1-2 :>2 
Installation 

Equipment Contact >50 <50 ::>50 <50 >50 <50 
Pressure (psi) 

Compacted 
Aggregate Thickness 
(in)15l 

4(81 NR NR H M M M 
6 NR NR H H M M 

~ 12 NR H M M M M 
18 H M M M M M 

Notes: 

·1. From ·Geotextile Design and Construction Guidelines•, Federal Highway 
Administration, Publication No. FHWA-Hl-9v-001, October 1989. 

2. H-HIGH 

3. M - MEDIUM 

4. NR - NOT RECOMMENDED 

5. Maximurri aggregate size not to exceed one half the compacted thickness. 

6. The four inch minimuf'll cover is Intended for existing road bases and not 
intended for use in new construction. 

5-6 
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TABLE 5-3 

SEAM RECOMMENDATIONS 1
.2 

Overlap location Soil Strength (CSR) Minimum Overlap (ft) 

Overlap of adjacent <0.5 131 

geotextile rolls 

.s. 1 > 0.5 3'~ 

s.2 2.5(5) 

>2 ,.s<s> 
Overlap of geotextile s 0.5 ~ 

roll ends 

> 0.5 3(5) 

Notes: 

1. Adapted from Task Force 25 and •aeotextile Design and Construction 
Guidelines," i=ederal Highway Administration Publication No. FHWA-Hl-9~ 
001, October 1989. 

2. Overlap requirements are not applicable to sewn seams. 

3. Overlaps are not recommended for soil CBA less than 0.5. 

4. Sewn seams af 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 • 

5-7 
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A. FORMING A CURVE USING FOLDS 

. 
B. FORMING A CURVE USING CUT PIECES 

Figure 5-1 PLACEMENT OF SEPARATION GEOTEXTILE 
ON CURVES CFHWA, 19891 

(Note: o ~ 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 minimum.) 
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Public Works and 
Govt. Services Canada 
Project No. 626483 

Capillary Break Material Page 1 
September 7, 1995 

1. 

2. 

3. 

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. 

METHODOLOGY 

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

Sieve Designation 

75mm 
25mm 
12.5 mm 
0.075 mm 

% Passing 

100% 
60 to 100% 
38 to 70% 
2 to 10% 

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

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

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

2.4 Compaction shall be achieved by the judicious routing of construction 
equipment, plus a minimum of 3 passes with an 8 to 1 O tonne steel roller. 

2.5 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. 

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

2. 7 Material shall not be frozen when placed. 

MEASUREMENT FOR PAYMENT 

3.1 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. 
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Public Works and 
Govt. Services Canada 
Project No. 626483 

Miscellaneous Aggregates 
Page 1 

September 7, 1995 

1. 

2. 

3. 

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. · 

2.2 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. 
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Public Works and 
Govt. Services Canada 
Project No. 626483 

Construct Drainage 
Outfall Page 1 

June 27, 1995 

1. 

2. 

3. 

SCOPE OF WORK 

1 .1 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 Galvanized 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 Canedo Environmrntal A&ES Venus Mine Tailings Site 
Drilled using Ct.IE 75 track mounted rig V1 locoied adjacent to power pole "B" 

with solid stem augers ( see site sketch) 

SAMPLE TYPE .T1JBE l2J LOST [g) AUGER §BULK 

BACKFILL TYPE .BEHTONIT[ D PEA GRAVEL [ill SLOUGH [j GROIJT 
z •UOUID• 

,.-... ~ o Q 10 20 30 .0 
E >- :z: ~ ... PI..ASTIC ... 

- 1- L...J z < 10 20 30 .0 
~ :j a: ~~ 
~ ~ ~ ~ 

0 
PlASTIC M.C. LIQUID 

~ (/') ~ 
:z 

T48 

T49 

SOILS DESCRIPTION 

GRASS COVER 
0.05m 

GRAVEUY SANDY SILT 
-auger action Indicates cobbles and 
possibly boulders present, chipped 
rock in sample, dry, light brown, 
loose 

1.7m 
SILTY CLAY 

-some sand, trace gravel, stiff, traces 
of oxidation around gravel and sand, 
moist, brown, 

-becomes wet and soft at 3.0 m 
3.0m 

END Of HOLE @ 3.0M 

-waste rock to 1. 7 m 

LOGGED SY: t.lEB J .R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fi . No: 1 

BOREHOLE NO: V1 
PROJECT NO: 8054- 12 

EL£VATION: 

[][l SPT [I] CORE 

[Zj DRILL CUlTIHGS LJSAND 
eCUY• -20 '° 60 l!O ...J E 0 
... SIL1 ... m ........ 

20 '° 60 l!O :::E :z u 0 
V, >-

~ => V) 

20 l!O _J > 
0 L,J 

(/') ...J 
Lo.I 

20 
0.0 

-1.0 

-2.0 

-3.0 

-4.0 

-s.o 

10.0 

-1'.0 
COMPLETION DEPTH: 3.0 m 
COMPLETE: 95 06 15 

Po e 1 of 1 
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J. R. Paine & Associates Ltd. 
CONSUL TING ANO TESTING ENGINEERS 

SCREEN ANALYSIS 

Sample: T48 Depth: 0.~0.Sm 
Location: Tailings Area, Test Hole Vl 

Client: PWGSC, A & FS 
Project: Venus Mines Reclc111ation 
Made by: P • R. Job No.: _8;;;...0;c...54_-_1_2 ______ _ 

------------------- Ck"d by: M. B. Date -=9::....:5::...fc....::0::....:6:..L/..:::2:..:::3'--------

Sieve 
No. 

Size of Opening 
MM 

Description of Sample--------­
gravelly sandy silt, ML 

Time of Sieving ____ Min.------

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Ong. Sample 

Method of Preparation ___ Dry ___ Washed __ X ___ _ 

Remarks---------------------
gravel = 23.3 
sand = 28.1 
fines - 48.6 

63 50 40 25 20 16 1412.5 10 5000 2000 1250 800 630 400 315 250 160 80 63 
100 I I I I ......___ I II I I I I 1 r 1 T l l 11 I I 

~ 
I"- ....... 

90 

~r--. -- --- ,___ 80 

-~ 
70 

........ -~ 
"' 

~ 60 
I-
Q) 

LI so 
C: 
Q) 

~ 40 
Q) 

CL 

30 

20 

10 

I II I I I I I I 
100 10 

"" 

I I II I I I I 11 I I 
Grain Size - mm 1.0 0.1 
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Public Wori<s Canedo Environmrntol A&ES Venus Mine Toilings Site BOREHOLE NO: V3A 
Drilled using CME 75 track mounted rig V3A localed near toe of highway PROJECT NO: 805-4-12 

with solid stem augers (see site sketch) El.!VATION: 
[l]cORE SA..iPLE TYPE .TUB[ [ZJ LOST (8J AUGER § BUU< [II] SPT 
@SAND BACKFILL TYPE .BENTONITE . D P[A GRAVEL [ill SLOUGti [j GROUT ~ DRILL CUTilttGS 

z al.lOUID• eCUY• 
..-.. ~ 0 2 10 20 30 '° 20 '° 60 eo ~ E 
E >- :z: '< &PLASTIC& SOILS DESCRIPTION SILT a, ..__, '5:' :; L...J z ~ 1 o 20 30 '° i----.;;20,:____;,~=---=-~=---=-eo~ u ~ s 
~ ....1 ~ ~ < aSAHDa ~ v, ~ 
~ 'i: ~ ~ 0 

PlASTIC M.C. LIQUID 20 'Cl 60 eo ci G'.j 
~ U'l ~ .GRAVO.. Vl i:j 

1-:.....-l-+~1--1-~1Q___JL_20~'L-+~~~--,-~~~~~~~~~~+-__..::.:20~~'°'--~60e,_~eoe,_--+-~+--+--=-=-1 
o.o VEGETATION bushes , TOPSOIL o.o 

14.0 

T.39 

T-40 

T41 

0.05m 
AVALANCHE DEBRIS 

-heterogeneous mixture of silt, sand, 
grovel, boulders, etc., brown, loose, 
dam 

1.Sm 

-::-stiff, moist, grey, mediun, plasticity, 
2.4m 

-wet, soft, light brown, medium 
plasticity, moisture content for T 40 
was 54% 

-becomes ve soft at 4.2 m 
4.5m 

END Of HOLE @ 4.5m 

LOGGED BY: MEB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fl . No: 1 

-1.0 

-2.0 

-3.0 

-,4.0 

-s.o 

-8.0 

-9.0 

10.0 

11.0 

COMPLETE: 95 06 14 
Pa e 1 of 1 
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J. R. Paine & Associates Ltd. 
CONSUL TING AND TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 
PF;QJ(.CT 

t'\INES RECLA.M~TlON 
LI ENT Pultli, Worlc.r ·c-... clo. i).1T'E fiE':CROC!> 

VENVS E"'v;""°,-"1- 1' & t::S ,--:2.G, ,~ 
Sit.. I SAMP1.~ T'rPE IOE:PTH r~'Jl..E NQ V3 A. r'El.D NO. 'LAB P.0 1 ~ 0 AVGER 2..s .... 

GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS 
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Public Wori<s Conodo Environmrntal A&[S Venus Mine Tailings Site 

Drilled using CME 75 track mounted rig V3B localed near toe of highway 

with solid stem augers (see site sketch) 

SAMPLE TYPE .TUBE [ZI LOST IZJ AUGER E3BULK 

BACKFILL TYPE .BEHTONITE D PEA GRAVEL [ill SLOUGH lij GROUT 

z aUOUIDa 
...-. ~ o Q 10 20 30 40 
E >- :z ~ & PLASTIC & 

- t- w !z < 10 20 30 40 
:;: ::j a: ~ ~ 
..... 0.. :::E ::> C PUSTIC M.C. UOUID 
Cl :::E <C( et: 

~ (/) ti; 
:z 

SOILS DESCRIPTION 

VEGETATION bushes TOPSOIL 
0.05m 

CLAYEY SILT 
-light brown, firm, moist, medium to 
high plasticity, 

-LL=54 PL=25.4 Pl=28.6 U=1.2 

-wet, soft, grey, medium plasticity 

-moist firm medium losfici 

-soft, wet material extends to 
approximately 5.2 M 

1.8m 

5.2m 

LOGGED BY: MEB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fl • No: 1 

BOREHOLE NO: V38 
PROJECT NO: 805'- I 2 

ELEVATION: 

OIJ SPT l]] CORE 

0 DRILL CUTIIHGS IJlSAHD 

eo ...J -0 E 
m -eo :::E z 

u >- 0 
VI V') .= => < eo ...J > 

0 
...., 

V') ..J ...., 

eaAYe 
20 40 60 

&SILT & 
20 40 60 

20 

0.0 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

-6.0 

10.0 

11.D 

12.0 

COMPLETION DEPTH: 6.0 m 
COMPLET£: 95 06 14 

Pa e 1 of 1 
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J. R. Paine & Associates Ltd. 
CONSUL TING ANO TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 
Pf.OJECT LIENT RA.l;c. w.,..f;;-c--.<MI. il,lT'E: J;E:OROC!l 

VENVS ft\OIES flEC.L~A1ION e ... ,,,'row-.....eM A & ES '·2'· 95' 
Sit.. I SAMPI.£ T'rPE I DEPTH (()LE NQ rla.D NO. /LAB '-Oj: ""-1GEP, 6.o ... V1'B +t. 

GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS 

!"'•''"(" ~
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C2tv'P\ICTE'D ow FINE G!AJHE.D S'1'NO. 
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Public Wor1cs Canedo Environmrntal A&:ES Venus Mine Tailings Site 

Drilled using CME 75 track mounted rig V3C located near power pole "C" 

with solid stem augers (see site sketch) 
SAMPLE TYPE .TUBE CZ] LOST cg] AUGER §BULK 

BACKFILL TYPE .BEHTONITE D PEA GRAVEL [ill SLOUGH [jGROUT 

:z: a UCIUID a 
.- ~ o 2 10 20 30 '° 
E >- :z ~ A PLASTIC A 

~ ; ~ ~ ~ 10 20 30 '° 
~ ~ ~ ~ 0 

PI.ASTIC M.C. LIQUID 
C < Vl t;:; 

V, :z 

0.0 

T45 

SOILS DESCRIPTION 

0.1m 

-auger action indicates cobbles and 
possibly boulders present, chipped 
rock in sample, damp, brown, 
loose 

1.8m 

-some sand, trace grovel, stiff, traces 
of oxidation around gravel and sand, 
moist; brown and re , low loslici 

3.0m 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fl . No: 1 

BOREHOLE NO: V3C 
PROJECT NO: 805.4-12 

EL£VATION: 

[IT] SPT [I) CORE 

tZj DRILL CUlllNGS LJSAND 
• CI.AYe -20 '° 50 80 ...J E 0 
ASILT A a:, __.. 

::::::E z. 
20 '° 50 80 C..) >- Q ti) 

Vl I-aSANDa :=, < 
20 '° 60 80 -' > 

0 u.J 

Vl ...J 
L,,J 

0.0 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

-7.0 

-8.0 

-9.G 

10.0 

11.0 

-1'.0 
COMPLETION DEPTH: 3.0 m 
COMPLETE: 95 06 15 

Po e 1 of 1 
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Public Works Canedo Environmrntal A&[S Venus Mine Tailings Site 

Drilled using CME 75 track mounted rig V30 located easl of power pole "C" 

with solid stem augers (see site sketch) 

SAMPLE TYPE .TUB£ [Zj LOST ['gJ AUGER §suuc 
BACKFILL TYPE .BEHlONITE D PEA GRAVEL [IJ]) SLOUGH [j GROIJT 

z aUOUIDa 
~ o Q 10 20 30 40 

E >- :z: ~ • PLASTIC. 
_.. 1- L..J ~ < 10 20 30 40 
;: '.:::I a: ~ < 
f!j ~ ~ ~ C PlASTIC M.C. 
C ~C/l~ 

~ 10 
o.o 

20 30 

'l .. ·• ..... ·~ ... 

LIQUID 

40 

SOILS DESCRIPTION 

SILT 
-some clay, grey, low plasticity, trace 
organics, firm, damp 

1.2m 
SILTY CLAY 

-trace grovel, beige/light grey, moist, 
soft medium lastici 

1.Sm 
END OF HOLE @ 1.Sm 
NOTES: 

-V3D located in small channel leading 
toward tailings area: washed 
appearance on surface; some bushes in 
channel 

LOGGED BY: MEB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fl . No: 1 

BOREHOLE NO: V3D 
PROJECT NO: 8054-12 

ELEVATION: 

I]] SPT [I] CORE 

E2d DRILL CUTilHGS EJSAHO 

• CLAY• -2() 40 60 l!O ...J E 0 
•Sill• m -

2() 40 60 l!O ::E z 
c..> >- 2 ti) 

a SAND a => V') t-
< 

2() 40 60 eo ...J > 
0 uJ •mm• V') ...J 

""' 20 40 60 eo 
o.o 

ML 

-1.0 

CL-M 

-2.0 

COMPUTE: 95 06 15 
Pa e 1 of 1 
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Public Works Conodo Environmrntal A&:[S Venus Mine Tailings Site 

Drilled using CME 75 track mounted rig V3E locoted neor northwest perimeter of 
with solid stem augers tailings area (see site sketch) 
SAt.iPLE TYPE .TUBE ezl LOST ~ AUGER E3 BULK 

BACKFILL TYPE .BEITTONITE D PEA GRAVEL [ill SLOUGti [j GROUT 
z •LIQUID• 

~ o Q 10 20 30 ~ 
E >- z: ~ • MTICA 
:i: : 1..u i: ~ 10 20 30 ~ 
t- ...Ji':i:~< 
a... o.. ::::!i' ::> 

0 PlASTIC M.C. 
~ ~ ~ ~ 

~ 

LIQUID 

10 

SOILS DESCRIPTION 

ORGANICS and TAIUNGS 
0.2m 

SILTY CLAY 
-firm, medium plasticity, grey, moist, 

1.Sm 
END OF HOLE @ 1.5m 

NOTES: 
-small amount of tailings mixed in with 
organics to 0.2m; appears lo be area 
of previous high water level 

LOGGED BY: MEB J.R. Paine & Associates Ltd. R£VIEWED BY: WCK 
Whitehorse Yukon Fl . No: 1 · 

BOREHOLI NO: V3E 
PROJECT NO: 8054-12 

ELEVATION: 

[[j SPT [I] CORE 

tZj DRILL CUTTINGS LJSAND 

eo ...J -0 E 
m -eo ::IE z u >- 0 

ti') VI t-::> < 
eo _. 

> 
0 u.J 
V) ...J 

LIJ 

eCUYe 
20 ~ 60 

ASILT A 
20 ~ 60 

20 

0.0 

-1.0 

-2.0 

-3.0 

-4.0 

-s.o 

-7.0 

-8.0 

-9.0 

10.0 

COMPLETION DEPTH: 1.5 m 
COMPLfT[: 95 06 15 

Po e 1 of 1 
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Public Works Conodo Environmrntal A&:ES Venus Mine Tailings Site 

Drilled using C~E 75 track mounted rig V3F located near northwest perimeter of 

with solid stem augers tailings area (see site sketch) 

SAMPLE TYPE .TUB£ [ZJ LOST [gj AUGER E3 BULK 

BACKFILL TYPE .BEHTONITE D PEA GRAVEL [IIlJ SLOUGH [j GROUT 

z •UOUID• 
.,....._, ~ o g 10 20 30 40 
E >- :z < A. PLASTIC A. 

_.. t- w ~ < 10 20 30 40 
:cc....t- ~ a: ~ < 
L..J ~ ~ ~ 0 

PUSTIC M.C. LIQUID 
C < C/l t:; 

Cl) ;;; 

0.0 

T52 

14.0 

SOILS DESCRIPTION 

TAILINGS 
-silty sand, fine grained sand, wet, 
loose 

0.8m 
DECAYED ORGANICS 

0.9m 

-firm, medium plasticity, grey, moist, 
native material 

1.5m 
END OF HOLE @ 1.5m 

-approximately 0.8 metres of tailings 
-well defined organic layer marks end of 
tailings material 

LOGGED BY: t-lEB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fl . No: 1 

BOREHOLE NO: V3F 
PROJECT NO: 805.4-12 

ELEVATION: 

O[ISPT 

~ DRILL CUTTINGS 
eCI.AYe 

20 40 60 eo 
A.SIL1A. 

20 40 60 eo 

20 eo 

[[) CORE 

LJSAND 

...J -o E 
a:i ..__, 
::IE z 

U >- 0 
~ V) ~ 

Fl 

PT 
CL 

...J > 
0 LL.I 
V) d 

-1'.0 
COMPL£TION DEPTH: 1.5 m 
COMPlfTE: 95 06 15 

Po e 1 of 1 
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Public Works Conodo Environmrntal A&:ES Venus Mine Tailings Site 

Drilled using CME 75 track mounted rig V4 localed neor southwest perimeter of 

with solid stem augers tailings area (see site sketch) 
SAMPLE TYPE .TUB£ [Z] LOST ~ AUG[R § BULK 

BACKFILL TYPE .BE~ONITE D PEA GRAVEL [Il) SLOUGH [j GROUT 
:z aUOUIDa 

..-.. ~ 0 2 10 20 30 40 
E >- :z ~ .._ Pt.ASTie .._ 

.._.. t- L..J z < 10 20 30 40 
~ ::1o:~< 
~ ~ ~ ~ 

0 
PlJSTIC M.C. UQIJID 

~ (/) t;; 
~ 

T36 

T37 

T38 

14.0 

SOILS DESCRIPTION 

SANDY SILT 
-fine grained sand, tailings material, 
loose, wet, oxidation, grey, soft 
non-plastic 

1.8m 
SILTY CLAY 

-trace gravel, firm, moist, beige/grey 
medium lostici , native 

3.0m 

NOTES: 
-tailings material extends to 1.8 m 

LOGGED BY: MEB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 

9S 07 05 09:121,W 
Whitehorse Yukon Fi . No: 1 

BOREHOLE NO: V 4 
PROJECT NO: 8054-12 

ELEVATION: 

OIJ SPT CORE 

0 DRILL CUTTINGS LJSAND 
eCUYe 

20 40 60 eo ....J -o E 
& SILT & 

20 40 60 
m -::I; z 

U >- 0 
~ V, ~ aSAHDa 

20 40 60 eo 
+m.vn.+ 

40 60 

_J > 
0 L..J (/) d 

o.c 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

-6.0 

-7.0 

-8.0 

10.0 

11.0 

12.0 

13.0 

COMPLETION DEPTH: 3.0 m 
COMPLETE: 95 06 14 

Po e 1 of 1 
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J. R. Paine & Associates Ltd. 
CONSULTING ANO TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: PWCB::, A & ES 
Project Venus Mines Reclanation Sample T36 Depth: 0.2-0.4m 

Location Tailings Area, Test Hole V4 Made by: P • R. Job No.: _8=-0=-=54=-=---=1::.:2=---------
-------------------- ck·d by H.B. Date ....:9:....:5:;..,/....:0:....:6'-L/-"2;._;;3 ______ _ 

Sieve Size of Opening 
No. MM 

.An nnn An nnn 
r:;:n nnn i:;n nnn 
?n nnn ?n nnn 
,n nnn ,n nnn 

r:;: nnn r:;: nnn 
., i:;nn ., c;;nn . 
.., nnn .., nnn 
1 ?r:;:n ! 1 ?J::n . 

Q()(l Ann 
&::"'lll &::"'ln 

Ann Ann 
"'ll r: 71 r:;: I 
"">C:0 "">C:0 - - -
1&::n 1 e::n 
oa ()Qt\ --

Description of Sample 
saooy silt, 

Time of Sieving 

100 

90 

80 

70 

C: 

1 60 
1-

ai 
J: 50 

C: 
Cl) 

~ 40 
~ 

30 

20 

10 

63 50 

I II I 

I I I I 
100 

ML 

Min. 

40 25 20 16 14 12.5 10 

I 

I 
10 

II I I 

I II I 

Weight I Total Wt. Percent % Finer Than 
Retained gms I Finer Than gms Finer Than Basis Orig. Sample 

i 

I 

I 1nn n 
' - --

nn &:: 
-

nn ") --,. ... .., 
----
c-n "'l ----

Method of Preparation Dry Washed X 
Remarks 

gravel = 0 % 
sand - 40.7 % 
fines = 59.3 % 

5000 2000 1250 800 630 400 315 250 160 80 63 

I I 11 I I I ......... -....._, 11 I I --
\ 
\ 
\ 
\ 
\ 
\ 

I I II I I I I II I I 
Grain Size - mm 1.0 0.1 
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Public Works Canedo Environmrntal A&ES Venus Mine Tailings Site 

Drilled using CME 75 track mounted rig VSA localed within breach area- south 

with solid stem augers west comer of tailings oreo 

SAMPLE TYPE .TIJB[ l2J LOST r8) AUG[R E3 BULK 

BACKFILL TYPE .BENTONIT[ D PEA GRAVEL [III) SLOUGH [j GROUT 

LIQUID 

40 

SOILS DESCRIPTION 

SILTY SAND 

0.8m 

-brown, medium plasticity, moist, soft, 
oxidation around rock 

2.4m 
AUGER REFUSAL @ 2.4m 

NOTES: 
-moved drill rig Sm south of VSA to 
drill VSB - similor soil profile with 
refusal at 2.1 m 

LOGGED BY: MEB J .R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fi . No: 1 

BOREHOLE NO: V5A 
PROJECT NO: 8054-12 

ELEVATION: 

[I[) SPT [UcoRE 
fZ'l DRILL CUTTINGS [JSAND 

80 ,_J -0 E 
a:, ......... 

80 :::::E :z: 
c..> 0 
ti') >- j:: ::, Vl < 

eCUYe 
20 40 60 

&SILT 4 
20 40 60 

80 _,J > 
0 L,,J 

_,J 
Vl ..... 

20 

0.0 

SM 

-1.0 

-2.0 

-3.0 

10.0 

11.0 

12.0 

-14.0 
COMPLrTION DEPTH: 2.4 m 
COMPLrTE: 95 06 14 

Po e 1 of 1 
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Public Works Canado Environmrntal A&:ES Venus Mine Tailings Site 

Drilled using CME 75 track mounted rig V6 located west of berm at east edge of 

with solid stem augers tailings area (see site sketch) 

SAMPLE TYPE .T\JBE [ZJ LOST ~ AUGER E3 BULK 

BACKFILL TYPE .BENTONIT[ D PEA GRAVEL (III] SLOUGti [j GROIJT 
:z aUOUIDa 

.-, ~ o Q 10 20 30 40 
E >- :z ~ A PLASTIC A 

.._.. t- L..J z < 10 20 30 40 
~ :j a:~< 
41 CL ~ :I 

O PlASTIC 111.C. LIQUID 
Q ~,c(C::: 

o.o 

14.0 

~ (/l ~ 
;; 

SOILS DESCRIPTION 

SAND 
-some silt, fine grained, oxidation 
throughout, wet, medium dense, failings 

-becomes silty sand, wet, 

2.7m 
SANDY SILT 

-wet re , soft non- lastic, tailin s 
3.4m 

SILTY CLAY 
-some gravel, wet (free wafer), native 

[ .... r11<:1t_e.r.iql,.J()<>_s.e., ... s.o.ft .................................. . 
SILTY CLAY 

-grey, some send, trace grovel, 
oxidation around gravel, moist, stiff, 
medium plasticity, traces organics 
within silly cloy matrix 

8.2M 
GRAVELLY SILTY CLAY 

9.tm 

-auger action Indicates oversize 
cobbles resent, wet free water 

9.4m 
GRAVELLY SILTY CLAY 
.... -::-.!.e.f '· .. ~\)ft., . g_r~y •.. 11'.l~~-i-~ry-i . pl (l~.ti~i_ty, ........... . 

10.4m 

firm 

-tailings occur to 3.4m 
- ossible water bearin stratum occurs 

LOGGED BY: MEB J .R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fl . No: 1 

9S O 06 OS:14.111 

BOREHOLE NO: V6 
PROJECT NO: 8054-12 

ELEVATION: 

[ill SPT [)] CORE 

~ DRILL CUITINGS LJSAND 
eCLAYe 

zo 40 60 eo ...J -o E 
ASILT A m .._... 

~ z 
(...) >- 0 
~ VI ~ 

zo 40 60 eo 
aSAHDa 

20 40 60 eo 

eo 

...J > 
0 w 
VI d 

0.0 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

-6.0 

-7.0 

-8.0 

10.0 

11.0 

12.0 

COMPL£TION DEPTH: 10.7 m 
COMPLETE: 95 06 14 

Pa e 1 of 1 
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J. R. Paine & Associates Ltd. 
CONSIJL TING AND TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: ~. A & ES 
Project: Venus Mines Reclanation Sample: T22 Depth: 8.2-8.4rn 

Location: Tailings Area, Test Hole V6 Made by: P • R. Job No. _8.::..0.::..54:::...::._-=1=2 ______ _ 
-------------------- Ck.d by: H.B. Date: _9=--5:::.../,_0c:...6=/'-'2=3=---------

C 

Sieve Size of Opening 
No. MM 

on nnn on nnn 
i:;.n nnn i:;.n nnn 
-,n nnn ?n nnn 
1n nnn ,n nnn 

c;: nnn c: nnn . 
., i:;.nn ., i:;.nn 

? nnn ? nnn .. 
1 -,i:;;n 1 -,.i:;;n . 

onn onn 
t:.">ll t:."ln ---
Af\f\ Ann 
~11:;; ·:ni:;. --
')CO -.cn 

1&:.n 11:.n ----
nn non -

Description of Sample--------­

silty gravel. sane sand. Gt 

Time of Sieving ____ Min.------

63 50 40 25 20 16 1412.5 10 
100 

I k I 11 I I I I I 
90 \ 

\ 
80 

\ 

\ 
\ 

70 

160 \ 
~ ...._ - r-- I-- ,__ Q) 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

100.0 
i:;."- 1 

Ah_J 

A.~_8 
A~ A 
A?_t; 

A? 1 

4Lh 
A 1 1 
Afl h 
":IQ R 

"'.10 Ii, 

"ll:; n 
Method of Preparation ___ Dry ____ Washed --'-X"------

Remarksgravel 53.8 

Sam = 11.2 
f:ines = 35.0 

5000 2000 1250 800 630 400 315 250 160 80 63 

I I 11 I II l l II 111 

t 50 

c ----- ..__ 
Q) 

!: 40 
Q) 
a. 

30 

20 

10 

I I I I I 
100 

---· 

I I I I I I 
10 Grain Size • mm 

- r--..._ 

11 l I I I 11 I I 
1.0 0.1 
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Public Worics Canedo Environmrntal A&:[S Venus Mine Tailings Site 

Drilled using Ct-IE 75 track mounted rig V1 OB locoted on berm ct east edge of 
with solid stem augers tailings crec (see site sketch) 

SAMPLE TYPE .TIJBE [2J LOST ~ AUGER E3 BULK 

BACKFILL TYPE .BEHTONIT( D PEA GRAVEL [III] SLOUGti [j GROLJT 

-E -:c 
t-
0... 
L.J 
C 

o.o 

1.0 

14.0 

z 
~o 0 10 ;:: 
>- z < 
1-- I-< L.J 10 
L.J _J 

z .... 
'""'< _. a. 
~o 0.. :::E PLASTIC :::E < a:: 

< C/l .... 
V, I/') 

~ 

TSS 

T55 

T57 

T58 

•UOUID• 
20 30 lO 

A PI.ASTIC A 
20 30 lO 

M.C. UOUID 

SOILS DESCRIPTION 

0.15m 

-trace gravel, brown, low plasticity, 
traces of organics, stiff, traces 
of oxidation around rocks, auger action 
indicates oversize cobbles materials 

2.4m 
COBBLE and BOULDER STRATUM 

-very difficult drilling (destroyed ledd 

2.8m 
.; .... ,1 .... ; ..... , ................. 1 SILTY CLAY 

-stiff, damp, grey/light brown, traces 

........ ~f .. ?r.9.°.~_ic.~ .. t-~r.?~9.h?~t... ···················· 
5.2m 

-some gravel, wet, soft, possibly water 
beorin stratum 

5.8m 
AUGER REFUSAL @ 5.8m 
NOTES: 

-boulder stratum occurs between 2.4m and 
2.8m 

-auger ref usol due to bedrock or boulder 
stratum 

-groundwater encountered at 
approximately 5.2 m (believed confined) 

LOGGED BY: MEB J.R. Paine & Associates Ltd. 
REVIEWED BY: WCK 

Whitehorse Yukon Fl . No: 1 

BOREHOLE NO: V68 
PROJECT NO: 8054-12 

EL£VATION: 

01] SPT (I] CORE 

[ZJ DRILL CUTIJNGS QSAND 

eo ...J -0 E 
(D 

..__,,. 

eo :::E z u 0 
ti) >-

VI t-::> < eo _. > 
0 L.J 

...J VI La.I 

eCUYe 
20 -'O 50 

ASILT A 
20 -'O 50 

0.0 

-1.0 

COl.!PLETE: 95 06 15 
Po e 1 of 1 
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Public Works Canedo Environmrntal A&ES Venus Mine Tailings Site 

Drilled using CME 75 track mounted rig V7 located norih east perimeter of 

with solid stem augers tailings crec (see site sketch) 

SAt.f PLE TYPE .TUBE l2] LOST 1:8) AUGER E3 BULK 

BACKFILL TYPE .BENTOHITE D PEA GRAVEL [Iill SLOUGH [j GROUT 
:z aUOUIDa .....-.. ::e o Q 10 20 30 40 

E >- z < 4PI.ASTIC4 
.._... 1- L...J z < 10 20 30 40 
~ ~ ct ~:i: 
LM 0... :::::E ::, Cl PUSTIC M.C. UOUID 
Q :::::E ct: ca:: 

~ (/) ti 
2:: 

T10 

T11 
T12 
T13 

T14 

SOILS DESCRIPTION 

SANDY SILT 
-fine grained sand, moist, brown, firm, 
sand seams with oxidation, loose 

-sandy slit, more sand in sample than 
above, wet, rust and brown (more 
oxidation tailin s 

Um 
SILTY CLAY 

-lignt brown/grey, firm, moist, medium 
plasticity 

5.0m 
···<····················•CLAYEY GRAVEL 

-difficult drilling, wet, grey, free 
water, rock chi s in samole 

AUGER REFUSAL @ 5.5m 

NOTES: 
-tellings to 1.3 m depth 
-possibly free waler ct 5.0 m 

5.5m 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fl . No: 1 

BOREHOLE NO: V7 
PROJECT NO: 805.4-12 

ELEVATION: 

[]I] SPT (]] CORE 

0 DRILL CUTTINGS []SAND 

80 _, -0 E 
al -80 :::::E z u 0 

Cl') >-
Vl t-=> < 

80 ...I > 
0 u.l 

Vl 
_, 
LM 

eCLAYe 
20 40 50 

4SILT 4 
20 40 50 

20 

-2.0 

-3.0 

-4.0 

-5.0 

10.0 

COMPLITION DEPTH: 5.5 m 
COMPLETE: 95 06 14 

Pa e 1 of 1 
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Public Works Conodo Environmrntol A&ES Venus Mine Toilings Site 

Drilled using CME 75 track mounted rig V8 located north east perimeter of 

with solid stem augers tailings area (see site sketch) 

SAMPLE TYPE .TUB[ [Z] LOST [gj AUGER E3 BULK 

BACKFILL TYPE .BENTONITE D PEA GRAVEL [Ilij SLOUGtt [j GROLJT 

a LIQUID a 
..-.. ~ o :z: l----'l:.:..0--'2::.::0_.:.:30:..._..=£0::....._-l 
E >- z Q ... Pl.ASTICA SOILS DESCRIPTION :c : '.:::J ~ ~1----1=-0_2=0-=30'----°''°=----l 
I- ~o..~< 
0.. o....:::e--,__ 
~ :::E,< V') 

~ (/) ~ 

PUSTIC M.C. 

0.0 

LIQUID 

SILTY SAND 
-fine groined send, loose, tailings 
d brown 

0.1m 
... SILTY CLAY 

-firm, medium plasticity, grey, moist, 
some black smeorin deco ed or anics 

2.1m 
GRAVEUY SILTY CLAY 

-moist lo wet, soft, grey, difficult 
drilling of 3.9m - possibly cobbles, 
free waler noted at 3.9 m 

4.2m 
SILTY CLAY 

-grey, wet (slight decrease in moisture) 
soft, 

SILTY CLAY 
-soft, wet, grey, slight plasticity, 
-LL=25.1, PL= 18.5, Pl=6.6, LI= 1.2 

7.6m 
·. ·· ····· END OF HOLE @ 7.6 m 

NOTES: 
-free water @ 3.7 m below ground surface 
-tailings to 0.1 m 
-standpipe installed 

LOGGED BY: MEB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fl . No: 1 

515 07 \ I 02:S\PII 

BOREHOLE NO: V8 
PROJECT NO: 8054-12 

EL£VATION: 

[[I SPT [I] CORE 

EZJ DRILL CUTIINGS QSAND 

eo ~ -0 E 
m -eo :::E z 

t.) >- 0 
V') V> .:= ::::, < eo .....J > 

0 ..... 
V> ~ ..... 

eCLAYe 
20 £0 &O 

.A.SILT A 

20 '° &O 
aSANDa 

20 '° &O 

0.0 

-1.0 

-2.0 

-3.0 

COMPLETION DEPTH: 7.6 m 
COMPL.£TE: 95 06 14 

Po e 1 of 1 
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J. R. Paine & Associates Ltd. 
CONSULTING ANO TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: PWGSC, A & ES 
sample: Tl Depth: ...,,O,_-_.Oc.,.=-=2m==----- Project: Venus Mines Reclanation 
Location: Tailings Area. Test Hole V8 Madeby: P.R. JobNo.:_8;:;..0::..:54::..::..-...::1=2"--------
-------------------- Ck'd by: M.B. Date: -'9::..:5:::.fc...:0::..:6:..1./-=2==3'---------

Sieve Size of Opening 
No. MM 

Qn nnn Qn nnn 
c:.n nnn c.n nnn 
">n nnn ?n nnn 
1 n · nnn 1 n nnn 

c. nnn c. nnn 
"> c:;nn ., c.nn . 

I -, nnn ') nnn 
, 1c:;n 1 ..,r:::n -· Qf\n Qnn 

' t:. -,n .:;-:in ' 
Ann Ann - -- -
.,, a:;: .,, C: 

-,,:;;.a -,ca 

,en , c.n 
--
oa non --

Description of Sample--------­
silty sand, SM 

Time of Sieving ____ Min.------

100 

90 

80 

70 

C 

~ 60 
I-
Q) 

~ 50 
c 
Q) 

~ 40 
Q) 
a.. 

30 

20 

10 

63 50 40 25 20 16 1412.5 10 

I I I I I I I I I 

I I I I I II I I 
100 10 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

I 

100.0 
99.6 
99.4 

l i 99.1 
i I 98.5 
I 97.9 I 

' 96.3 
95.S 
85.2 
57.7 
37.6 

Method of Preparation ___ Dry ___ Washed _x ____ _ 
Remarks---...----...--...,...---------------gravel = 0 % 

saoo = 62.4% 
fines = 37.6% 

5000 2000 1250 800 630 400 315 250 160 80 63 

I I 
I II I I 11 111 I r I ,1 

~ 

' 
I\ 

\ 
\ 
\ 
\ 

' 
\ 

\ 
\ 

I I 11 1 J 1 I 11 I ii 
Grain Size • mm ·1.0 0.1 
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J. R. Paine & Associates Ltd. 
CONSUL TING AND TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 
Pf;QJECT 

MINES RECLP..MA.T•oN VENVS 

Sit.. I SAMP1.£ T'rPE 10€PTH l."3 ... 
~v~-~ 

GRAIN SIZE ANALYSIS 

,~0 r•k(R 
~

0 r11<fRl DIA. -:..,,~ lorA. '":,.l":N(II ~,eve IT s,cvt a-r IT IT s:zc SIZ!: wt:ICHT 
'W(~T I= •C~T mm W(IOff 

I 

.06~ ,~.6 I I .oio'! 31.0, I I 
I I .0074 89.09 I 
I I .06$'2 !\.S't> I I 
I ! I .ooT7 I 15.1'4 I 
I I I • l)02., I !0,19 I 

I I I .001.0 I ,~.1~ I i 
I I I I .0012 16" 4 .'lS" I I 

I I I I 
I ·~1, ~ . .., ... £, 11,,uFr!, 

LL. "-L "·'· r ·.;. s.;. 1<0. a.AS!IFIC,..lT:ON 
' ,.TO 

T~ I C.\LTY C.LA'< I I ,; 3 
I 
I 

o, CRUSH CCXJNT 10 

100 
CLAY I SILT 

PIN[ 

I I 
10 I I 

I l/v 11 en~J 

·b+ l1 

1l 
' 

,o I 

~ I 
11 

''" $0 I 

z I 
111 

V 

" w 
•O I .. 

' i 
I ;I 

lO I 
I 

1' I ,! lO I 
I 

Ii I 

" I 

I I 
0 I 

.001 .o,o .100 
·-

LA2':'P.ATORY·s P.!::-.~-lRKS SIEYf'. MIAL:Xt IS: WI'$" M0'1" 

CQNPYC.IiP ow fM G(ArpJ£0 SAND 

LIENT R.'-1" ""- r -c...,.,c,., 
&.,; ... °"''-"T A t 'E'S' 

ju.\TE J.E:~ROCO 
,-2.&-9s 

tOI..E NQ vs rEl..O NO. 'LAS hO. ,."3 
.. 

PETROGRAPHIC ANALYSIS 

MATERIAL TYPf 0/ 0 ~ TOTl.L St-MPLE 

~1> G.o 
SILi '10.0 

CL.A.V 74.0 

PARTICLE SHAPE ArJALYSIS 
'""'-'HO 

s.JI • ROC.:NO 

AOIGULAR 

$:JI• AN..u..AR 

,U.T'I 

Ii[ ["t)I..£ s 

SANO 
11C:D1u..i 

I 

11 

I 

I 

I 
I 

I 
' 
I 

I 

I 

I 

I 
I 

I 
I 

1.000 
.... ...... ,wr••"'• 

GRAVEL 
I COANS( Flfll( I COARSE 

I 
I 

I I 
I l I 

I 

I 11 

I I 
I 

I 

I I 
I .I f. 
I I· ' 
I 

t I 
I I 
I 

I ,, 1, 
I 11 I I! 

I 

I 
11 

I 'I 
I I 1, ,. I 

ii 
I 

11 
I 
I I 

I 
I I I I 
I I 

10.000 1000 

C!.aE SAMPi...E!) ---------­

CUTE '1ECEIVEO ---------­

TEO-!NIClt.N(Sl '"'·S:, /T,D, 
CHECKED BY 

. 
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Public Works Canado Environmrntol A&[S Venus Mine Tailings Site 

Drilled using CME 75 track mounted rig V9 localed just south of tailings pond 

with solid stem augers within tailings area (see site skeich) 

SAt.lPLE TYPE .TUBE [ZJ LOST Cg] AUGER § BULK 

BACKFILL TYPE .BE~OHITE D PEA GRAVEL [ill] SLOUGti [j GROUT 

z: •UOUID• 
-. ::t o Q 10 20 30 40 
E >- z !:c _. PI..ASTIC _. 

__. t- L..J ~ < 10 20 30 40 
~ :::le:~~ 
w.1 a.. ::::E ::, 

0 PLASTIC M.C. UOUIO 
Q ::::E < a:: 

~ (/) ~ 
!!:: 

SOILS DESCRIPTION 

SANDY SILT 
-wet, fine groined sand, brown and rust 
(oxidation) in colour, free water at 
0.1 m, non-plastic 

... , ...... , .... "' ..... ; ..... , .... {, ..... ' .... ., .... , SANDY SILT 

T28 

T31 
T29 

T32 

T33 

-higher sand content at 1.2 m 

4.5 
, •..•. , .... , ..... , ..... , .... , .•... , .... , ..... , .... 1 DECAYED ORGANICS 

-block, moist, round surface 
5.4m 

-stiff lo hard, moist, medium 
- e_l(!_sficlty.i irqC!S_ oJ J~d_O~O_!l,_ q_re_y - - - - -

6.6M 
SILTY CLAY 

-some gravel, moist, grey, grovel to 50 
mm diameter, traces of oxidation, stiff 

-l1=23.1 Pl= 19.0 P1=4.1 ll=-0.32 

END OF HOLE @ 7.6m 

NOTES: 
-tailings lo 4.5 m 

7.6m 

LOGGED BY: MEB J .R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fi . No: 1 

BOREHOLE NO: V9 
PROJECT NO: 805-4-12 

ELEVATION: 

I]) SPT [I] CORE 

E2J DRILL CUTIINGS §SAND 

eo ...I -0 E 
a:, ._.... 

eo ::E z 
u 9 U') >-

V) I-::> < 
eo _J > 

0 L..J 
...I (/) LA.I 

•SAtiD• 
2() 40 60 

0.0 

-1.0 

-2.0 

-3.0 

-4.0 

10.0 

CO~PLETE: 95 06 14 
Pa e 1 of 1 
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J. R. Paine & Associates Ltd. 
CONSULTING ANO TESTING ENGINEERS 

SCREEN ANALYSIS 

Sample T27 Depth: 0.8-1.Cm 
Location Tailings Area, Test Ible V9 

Client ~, A & ES 
Project: Venus Mines Reclanation 
Made by: P • R. Job No.: _8:::.0:::.54=-=---'1:::2=--------

------------------- Ck'd by: M.B. Date: _;9:c.;5:c,/:....:0:...:6:.L/...;;;2=3'--------

Sieve Size of Opening 
No. MM 

Rn nnn an nnn 
c;n nnn c;n nnn 
"Jn nnn "Jn nnn 
,n onn 1n nnn 

c; nnn c; nnn - . 
1 c;nn 1 c;nn 
-, onn -, nnn 
1 · 1c;n 1 1.i:;:n 

Rnn Rnn 
i::;-:,n i:::"ln 
Ann Ann 

<1 I;; "l1 c; 

-\C,t'l "'lCCI\ 

1t:.n 1i:::n 

oa non -- --
Description of Sample--------­
silt. __ , trace sarn, M L 

Time of Sieving ____ Min.------

100 

90 

80 

70 

C: 

160 
t-
Qj 

~ 50 

c 
(I) 

~ 40 
If. 

30 

20 

10 

63 50 40 25 20 16 1412.5 10 

I I I I I I I I I 

I I I I I II I I 
100 10 

Weight Total Wt. Percent % Finer Than 
Retained gms Finer Than gms Finer Than Basis Orig. Sample 

rnn_o 
qq R 

00 t 
qq fi 

00 A. 

Q9.0 
QR l 
QA 1 

Method of Preparation ___ Ory ___ Washed -=X~----
Remarks ---------------------

gravel= 0 % 
sand = 5.9% 
fines -94.1% 

5000 2000 1250 BOO 630 400 315 250 160 80 63 

I I 11 I r 1 I :-J 1 I I 

I I 11 I I l I 11 I I 
Grain Size· mm 1.0 0.1 
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J. R. Paine & Associates Ltd. 
CONSUL TING ANO TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 
PROJECT LI ENT RAlic. \iJo,.lcr - r. - ' - ilolT'E FiE:CROC!> 

VENV'S MINES' P.ECL~f1.\"-TI ON £,w ,,-.-.e,,rt ft,., & t S (;-2.S-9S 
Sit.. I SAMPI.~ T'rPE 'DEPTH ~.9 "" (Ql..E NQ vs . rlELO NO. ILA8 ~O. T '32 AJJGER 

GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS 

i-... , ... £11 ~·Fl"(RI D 1,\. -:,.,,~ jor,\. -:,, .. ;-.;11 
?!CV( IT S1(vt: 

MATERIAL TYPE 0
/ 0 OF TOTl.L S.C.MPI..E ~ rr ll' ll' 

S:zt •('~T Sil- 'lrt:ICHT mm W("""T I r.tm WEICHT I . 

I I I .019'2. ~'3.9'3 I.con. I S1,'1"7 SAt.iD ().(> 

I I .orn ,,.oo I ~, L.1 JS',o 
I I .OIOI ,1.01 I I rt A,.\,f 65.o 
I ! I . Q07l 195 _o,q I I 
I I I .oon ,,.oi I 

I I I .t:»T7 I~ .t'i I i 
I I I I .oou bi.2.4 I I 

i I I .c,,::,'20 GS".14 I 
I ·~1, ~u., ..... £, . ,,,,.,,,£, 

L.1.. P'.L "·'· r ·~ ~-. .. 0. Q.ASSIFIC.AT~:)tl 
• .. :rO PARTICLE SHAPE ANALYSIS 

IT'32 I SIL.TY (,LAY I I 32 I '""'1HO 

I I s.,1-ROCND 

l I &NGUl.&R 

S:18 • AN..a,.LR 

n.,.n 
CRUSH COUITT o, ,o 

~['t)C.LS 

CLAY I SILT 
SANO GRAVEL 

100 
,,,., lll[OIUIII I COANS[ ,,,., COUS( . 

~_. ,1 I I I 
I ........ I I I I 10 

I Iv 11 
,I I I 

·"-' I . I I I 
I 

,c._11 l1 I I I ,1 
I I 

'I I I • 

,o l 1: 
I 

I I I 
11 I 

-

>O / 
I Ill I I I ~ ~ 

I ~ 

1'11 I I· : I ' I • 
"' I I' I 

I I, I I 
u 

i' I 
11 I I .. 

I ~ 40 I 
I ,, I '1 '1 I ;I I I ,, I ,. 

lO I II I 

I i' I I ii 
I 'I 

1! I I I: 
20 I t' I 

I 

Ii 
I 

!I 
I ,j I I 

I I I 
" I 

I I I 
I 

I I I I I I 
0 I I I 

.001 .010 JOO 1.000 10,000 1000 
~ ,b,. .. _ ........... ---

LA2C'PATORY·s P!::',!.lRKS S\EYE ANll.b'f~iS: WAS: f'IOT c:.rE St..MPL.E!) ---------

0:.TE RECEIVED--------­

TE'Y.N1:;1t.N(Sl M.S, /T,D, 
C.ONPv c"T Eb o,-i F ltJE; G.RA1 Nr p SAwo 

CHECKED BY ----------

. 

1, _______________ ___. 
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Public Works Canada Environmrntol A&[S Venus Mine Tailings Site 

Drilled using CME 75 track mounted rig V1 OA located on access rood east of 

with solid stem augers tailings area 

SAMPLE TYPE .TUBE [2J LOST ~AUGER §BULK 

BACKFILL TYPE .BENTONIT[ D PEA GRAVEL [Il] SLOUGH [jGROLJT 
z •UOUIO• 

-.. ~ o Q 10 20 30 '° 
E >- :z ~ • P\..ASTIC • 
-- ~ L..J z < 10 20 30 '° 
~ ~a:~< 
L.J ~ :::E ::> 

0 
PUSTIC 111.C. LIQUID 

0 """"< a::: 
~ V) t;:; 

~ 

T53 

T54 

SOILS DESCRIPTION 

GRAVEUY SILTY SAND 
-dense, dry, brown, difficult drilling -
auger action indicates cobbles and 
possibly boulders throughout, possibly 
road fill material 

-rock chips found within auger cutlings 
from bedrock or boulders) 

1.8m 
AUGER REFUSAL @ 1.8 m 

NOTES: 
-no groundwater encountered 
-fest hole Vl DA localed near rock 
outcrop and thus refusal suspected to 
be due to bedrock 

-move drill rig 5 m north and drill 
V1 OB to determine ref usol depth 

LOGGED BY: MEB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 

9S 07 05 09:IIIAM 
Whitehorse Yukon Fl . No: 1 

BOREHOLE NO: Vl OA 
PROJECT NO: 805.4-12 

ELEVATION: 

[ill SPT [I] CORE 

[Zj DRILL CLITTINGS []SAND 

eo ._J -0 E 
CD 

......, 
eo :::E z u >- 0 

"' V'I t-::::> <( 

80 ....J > 
0 L,.J 

V'I ._J 
L,.J 

eCLAY• 
20 £0 60 

20 

0.0 

SM -1.0 

-2.0 

-3.0 

-4.0 

-5.0 

10.0 

COMPLETION DEPTH: 1.8 m 
COMPLET[: 95 as· 15 

Po e 1 of 1 
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Public Works Canedo Environmrntol A&ES Venus Mine Tailings Site 

Drilled using CME 75 track mounted rig V 1 OB located on access rood east of 

with solid stem augers tailings area 

SAMPLE TYPE .TUBE [ZJ LOST cgj AUGER §BULK 

BACKFILL TYPE .BENTONIT[ D PEA GRAVEL [TI] SLOUGH [jGROUT 

z aUOUIDa 

e ~ ~ ~ io .. 2~11: .. "° 
- 1--- L..J ~ < 10 20 30 -'O 
~ ~a:~< 
L.aJ a.. :::::E ::::> 

0 PI.ASTIC M.C. UOUID 
0 :::::E <( a: z:!j (/") t; 

~ 

0.0 

14.0 

SOILS DESCRIPTION 

SILTY SAND 
-some gravel, dense, dry, brown, 
auger action indicates cobbles and 
possibly boulders throughout, possibly 
road fill material 

2.8m 
AUGER REFUSAL @ 2.8 m 
NOTES: 

-no groundwater encountered 
-auger refusal at similar elevation cs 
In V1 OA, assumed bedrock presence 

LOGGED BY: MEB J .R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fl . No: 1 

BOREHOLE NO: Vl OB 
PROJECT NO: 8054-12 

ELEVATION: 

DI] SPT []coRE 
tZJ DRILL CUTilNGS [JSAHD 

eCUYe 
20 -'O 60 80 -' -o E 

&Sill& en z' 
~~2~0-="°=-~60=-~80~~u ~ o 

V, V> t­
::> <( 

20 80 

80 

....J > 
0 ...., 
V> d 

0.0 

-1.0 

-2.0 

-3.0 

-.c.o 

-5.0 

-7.0 

-8.0 

10.0 

11.0 

COMPLETION DEPTH: 2.8 m 
COMPLnE: 95 06 15 

Pa e 1 of 1 
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Public Works Canedo Environmrntal A&[S Venus Mine Tailings Site 

Drilled using CME 75 track mounted rig V11A locoted southeast of tailings-

with solid stem augers adjacent to rood (site sketch) 

SAMPLE TYPE .TUBE [Z] LOST ~ AUGER § BULK 

BACKFILL TYPE .BENTONITE D PEA GRAVEL [TI] SLOUGti [j CROUT 

0.0 

SOILS DESCRIPTION 

GRASS COVER ORGANIC RICH SOIL 
0.05m 

CLAYEY SILT 
-trace gravel, non-plastic, biege with 
light grey pockets, traces of oxidation 

. o~oundi;irovel, damp, finn 
1.2m 

-trace gravel, grey, layering, moist, 
firm, black decayed organic seems, 
medium plasticity, clay pockets within 
silt, LL:::36.7 PL:::26.1, Pl=10.6 U=0.1 

·.x 2.7m 

3.9m 

-trace gravel, layering, oxidation 
around grovel, wet, soft, medium 

. plasticity, clay pockets within sill ..... . 
-becomes very wet and soft of 4.9m 

8.2m 
GRAVELLY SILT 

-some sand, moist to wet, brown/grey, 
auger action indicates oversize 
material starts at 8.8m 

9.1m 
END OF HOLE @ 9.1 m 

· · NOTES: 
-standpipe installed to 7 .0 m below 
ground surf ace 

-boulder stratum occurs between 2.7m and 
3.9m 

-water stratum may occur ct depths below 
4.0 m 

LOGGED BY: MEB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fi • No: 1 

BOREHOLE NO: Vl lA 
PROJECT NO: 80~-12 

ELEVATION: 

QDSPT [I] CORE 

[ZJ DRIU. ClITTINGS LJSAND 
eCUY• -20 ~ 50 80 ....J E 0 
1.Slll A a:, -

20 ~ 50 80 :::E z 
u 0 
ti') >-

a SAIIDa VI t-=> ,c( 

20 ~ 50 80 _J > 
0 ..... 

•Gv.vn.• (/) ....J 
Lw 

20 ·~ 50 80 
o.c 

-1.0 

COl.4PL£TE: 95 06 21 
Po e 1 of 1 
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J. R. Paine & Associates Ltd. 
CONSUL TING AND TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 
PROJECT LI ENT Pu'.I~ W-lcr C-~ LlAT'E RE:~ROCO 

VENVS M.INES REC.Ll•,111\"TtoN E...v;~,...-,1 A Ir ES G-2'-~, 
Sit.. I SAMPl.:'. T'YPE IOEPTH + rQl..E NQ V "A . rlEI..D NO. 'LAB '-OT6-4. ~GEi\ .2 "' 

GRAIN SIZE ANALYSIS PETROGRAPHIC ANALYSIS 
, .... , ... (11 

~• Fl.,(R o IA. ~ rn,,t,il lo IA. "":,,r:..:11 
!I(',"( IT s,cvi:: n IY BY MA T'ER IAL. TYPE 0/ 0 ~ TOTLL S,l.MP\.E s:zc Sil! WCl<.><T nun •t~r I r.an I w('.~T W(l(;KT 

.061 I ss.o I I .OS'79 g7.13 I.~ l""l'l.S-7 <iA.Nt> 11.0 

I I .<>417 8'2.- 17 .0032 1'14.&s "SIL.T C.'2..0 
l I .o]c,1 T7.22 1.002.'! I 'U:71 r, A.'/ '27.0 
I ! I .0~19 I -,o.".l! l.0014 '20:7'3 

I I I .OlU 1,,n I 

I I I ,Ol/"7 ,~.'17 I i 
I I I I .OO&S / S'i.4S I I 

i I I .coGI 419.SO I 
I ':-..,.n.,u.i. ~ ......... £, ,,,,.,,.,[~ 

u... l'.L "'·'· r ·..;. s.;. 
.. 0. a..1os~1rrc...o T'.::,,C 

I '4~ PARTICLE SHAPE ANALYSIS 

T"4 I CLAYEY SILT I I 2.5 '!>';)UNO 

I I S.,l•ROl.:NO 

I I &ICGU\.AR 

$~1-&IC.:U.,.R 

01 
,v.n 

CRUSH CCXJ~ 10 
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Public Works Canada Environmrntol A&[S Venus Mine Tailings Site 

Drilled using CME 75 track mounted rig V11 B located southeosl of tailings-

with solid stem augers adjacent to rood (site sketch) 

SAt.f PLE TYPE .T\JBE [Zj LOST [gj AUGER E3 BULK 

BACKFILL TYPE .BEHTONITE D PEA GRAVEL [Ill SLOUGti [j GROUT 

z •UOUID• 

E ~ ~ ~ IO :~Tl~. 40 
...._, ~ La.J ~ < 10 20 30 40 
:I: ~ 0: ~< 
e;i ~ ~ ~ 0 

PlASTIC M.C. UOIJIO 
C ~ ~ t;i 

;;; 

0.0 

14.0 

SOILS DESCRIPTION 

GRASS COVER, ORGANIC RICH SOIL 
0.05m 

CLAYEY SILT 
-trace gravel, non-plastic, biege with 
light grey pockets, traces of oxidation 

· ... aroun.d gn1vel, ~ornp, firm . 
1.2m 

CLAYEY SILT 
-trace gravel, grey, layering, moist, 
firm, black decayed organic seams 
low losticl 

BOULDER LAYER 
-ve difficult drillin 

CLAYET SILT 
-trace gravel, layering, oxidation 
around gravel, wet, soft, medium 
pl<J~ti~ity . . .. 

3.0m 

3.7m 

-becomes very wet and soft at 4.9m 

8.2m 
GRAVELLY SILT 

-some sand, moist to wet, brown/grey, 
auger action indicates oversize 
material starts of 8.8m 

9.1m 
AUGER REFUSAL @ 9.1 m 
NOTES: 

-boulder stratum occurs between 3.0m end 
3.7m 

-water stratum may occur ct depths below 
4.0 m 

-test hole V11 B located 4m south, 0.5m 
east of THV11A 

-two test holes were drilled 4m E, Sm S 
of Vl 1, however auger refusal occurred 
ct boulder layer (3.7m) 

J.R. Paine & Associates Ltd. LOGGED BY: '-IEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fl . No: 1 

BOREHOLE NO: Vl 18 
PROJECT NO: 8054- I 2 

ELEVATION: 

[ill SPT (]] CORE 

~ DRILL CUTTIHGS LJSAND 
ect.AYe 

20 '° &0 eo 
a Sil.la 

f---.....:20=---'°-=--""'&0~....C.eo'----1 ~ 
::, 

20 

COMPLETE: 95 06 21 

..J 
0 
a, 
~ 
>-
Vl 

-' 
0 
Vl 

-E -z 
0 
i= 
< 
> 
La.J 
..J 
La.J 

0.0 

-1.0 

-2.0 

-3.0 

-4.0 

-s.o 

-6.0 

-7.0 

-8.0 

10.0 

11.0 

12.0 

Po e 1 of 1 
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Public Works Conodo Environmrntal A&ES Venus Mine Tailings Site 

Drilled using Ct-IE 75 track mounted rig V12 localed east of tailings-

with solid stem augers adjacent to rood (site sketch) 
SAMPLE TYPE .ruse [ZJ LOST i:g) AUGER § BULJ< 

BACKFILL TYPE .BENTONITE D PEA GRAVEL [Ill] SLOUGH [j GROUT 
:z aUOUIDa 

.-.. ~ o @ 10 20 30 ~ 
E >- z: < .t. PI..ASTIC .t. 

.._, t- w ~ < 10 20 30 ~ 
~CL :j 0: ~ < 
~ CL :::::e =- 0 Pl.ASTie M.C. 
0 ::E < c::: 

~ (/) t; t-1 --------1 
:z: 10 

0.0 

1.0 

2.0 

3.0 

T67 

T68 

T69 

T70 

T71 

T72 

T73 

SOILS DESCRIPTION 

SILT 
-some gravel, rood surf ace, firm, damp, 
traces of oxidation around rock, brown 

0.3m 

-trace grovel, medium plasticity, moist, 
firm, oxidation a round rocks 

··········· ....................... ················ 
-becomes wet, soft at 4.1 m 
-sample T69, LL=22.7, PL=15.4, Pl=7.3 
Ll=0.4 

-becomes very soft at 5.2m 

-auger action indicates grovel and 
ossibl oversize material 

6.7m 

7.0m 

7.3m 

-difficult drilling indicates oversize 
materiel wet soft cla 

8.2m 
AUGER REFUSAL @ 8.2m 
NOTES: 

-free water may occur at depths of 4.5 
metres and greater 

-of completion, water level raised to 
3.6 m in hole ( appears to be confined 
aquifer) 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fi . No: 1 

BOREHOL£ NO: Vl 2 
PROJECT NO: 8054-12 

ELEVATION: 

[IlJ SPT [I] CORE 

~ DRILL CUTIINGS LJSAND 

80 ...J -0 E 
a, -

80 :::::E :z 
u >- 0 
V') 

(/) I-::> < 
80 ...J > 

0 ..... 
...J (/) 
~ 

• CLAY• 
20 ~ 60 

.t.SILT .t. 
20 ~ 60 

aSANDa 
20 ~ 60 

ML o.c 

-1.0 

-2.0 

-3.0 

1Q_O 

-1'.0 
COMPL£TION DEPTH: 8.2 m 
COMPl.fTE: 95 06 15 

Po e 1 of 1 
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Public Worlcs Canada Environmrntal A&[S Venus Mine Tailings Site 

Drilled using CME 75 track mounted rig V13A located on southeast area of berm 

with solid stem augers (see site sketch) 

SAMPLE TYPE .TUBE [Z) LOST ~AUGER E3BULK 

BACKFILL TYPE .BEHTOHITE D PEA GRAVEL [ill SLOUGH [j GROLJT 

-E -:::c 
I--
0.... 
Lw 
C 

0.0 

1.0 

2.0 

14.0 

z a lJQUIOa 
u.J 0 10 20 30 
Q... 0 ;:::: 
>- :z < .a.fUSTIC.a. 
t- ,_< 

L...J 10 20 30 
u.J ....J 

z_ 
~< ....I 0... ~c Q... :::E PLASTIC M.C. 

:::E < a:: 
~ (/) 

.... 
~ 

:ii!:: 

T60 

T61 

'° 
'° 

UOUIO 

SOILS DESCRIPTION 

SAND 

0.1m 

-trace grovel, damp, firm, traces of 
oxidation around gravel 

-auger action indicates boulders or 
bedrock - difficult drillin 

1.6m 
AUGER REFUSAL @ 1.6m 

-attempted to drill another test hole 
(V139) 5 m north of V13A 

-similar soil profile in V13B as V13A 
with refusal at 1.6 m 

J.R. Paine & Associates Ltd. LOGGED BY: MEB 
REVIEWED BY: WCK 

Whitehorse Yukon Fi . No: 1 

BOREHOLI NO: V 13A 
PROJECT NO: 8054-12 

ELIVATION: 

DI] SPT [I] CORE 

EZ] DRILL CUTilNGS LJSAND 
eCLAYe 

20 '° 60 &O 
....I -0 E 
CX) -:::E z 
>- 0 

..a.SILT .A. 
20 '° 60 &O 

Vl I--
....J 

< > 
0 Lw 

...I Vl Lw 

20 &O 

o.o 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 

10.D 

11.0 

-1'.0 
COMPL!TION DEPTH: 1.6 m 
COMPL!TE: 95 06 15 

Po e 1 of 1 
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Public Works Canada Environmrntol A.!c[S Venus Mine Tailings Site 

Drilled using CME 75 track mounted rig V14 localed on access rood east of 

with solid stem augers tailings area 

SAt.f PLE TYPE .TUBE [2J LOST [:g'.J AUGER E3BULK 

BACKFILL TYPE .BE~ONITE D PEA GRAVEL [Il] SLOUGti [:j GROUT 

-E -:::c 
t-
0.... 
wJ 
Q 

0.0 

1.0 

z: • UOUID• 
20 :SO 40 ~o 0 10 ;:: 

>- :z: < 
1--

~~ L...J 10 
L...J .....I 1.,.1< ..J a... 

~C) a... :::E PUSTIC :::e <( e: ~ (/) u, 
~ 10 

A PUSTIC& 
20 :SO 40 

111.C. UOUID 

SOILS DESCRIPTION 

GRAVELLY CLAYEY SILT 
-trace sand, brown, damp, non-plastic, 
possibly cobbles, fine grained sand 
sizes firm 

0.9m 
CLA.YEY SILT 

-trace sand, easier drilling, grey/light 
brown firm dam 

1.5m 
COBBLES and BOULDERS 

-difficult drillln 
2.lm 

AUGER REFUSAL @ 2.1 m 

NOTES: 
-exposed bedrock approximately 25 m 
north of Test Hole V14 

LOGGED BY: MEB J .R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon F1 . No: 1 

BOREHOLE NO: V 1 4 
PROJECT NO: 8054-12 

ELEVATION: 

QDsPT [Il CORE 

[Zj DRILL CUlTINGS [JSANO 

80 ..J -0 E 
CD -eo :::E :z 

u >- 0 
V, U') j::: 
=> <( 

eo ..J > 
6 ...., 
U') ..J w 

eCUYe 
20 40 60 

&SILT A 
20 40 60 

20 

0.0 

ML 

-1.0 

GP 
-2.0 

-3.0 

10.0 

COMPLETION DEPTH: 2.1 m 
COMPLETE: 95 06 21 

Po e 1 of 1 
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Public Wortcs Canedo Environmrntal A&ES Venus Mine Tailings Site 

Drilled using CME 75 track mounted rig V15 localed on access road east of 

with solid stem augers tailings area 

SAMPLE TYPE .TUBE [Z] LOST [gj AUGER §euLK 
BACKFILL TYPE .BENTONITE D PEA GRAVEL [ill SLOUGi ~GROUT 

z •UOUID• 
...-,, ~ o Q 10 20 30 '° 
E >- :z: ~ a PLASTIC a 

__.. t- L...J ~ < 10 20 30 '° 
~ ~ a: ~< 
i...1 ~ ~ ~ 0 

PUSTIC lil.C. LIQUID 
Cl Z; (/) Cl) 

~ 10 
0.0 

SOILS DESCRIPTION 

CLAYEY SILT 
-some sand, fine groined sand sizes, 
brown, firm, low plasticity, 

3.9m 

-moist, firm, auger action indicates 
resence of oversize material 

4.5m 

-traces of grovel, wet, soft, oxidation 
around gravel, 

11.4m 
CLAYEY GRAVEL 

-difficult drilling indicates possible 
oversize material 

12.0m 
AUGER REFUSAL @ 12.0m 

LOGGED BY: MEB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fl . No: 1 

BOREHOLE NO: V15 
PROJECT NO: 8054-12 

ELEVATION: 

[]J SPT [UcoRE 
~ DRILL CUTTINGS EJSAND 

eCUY• -20 '° 60 80 _J E 0 
a SILT a CD '-,/ 

:z: 
20 '° 60 80 u ::E 0 >-(/) V'l ~ ::, 

20 80 
_J > 
0 L...J 

V'l 
_J 
LA.I 

0.0 

-1.0 

-2.0 

-3.0 

-4.0 

10.0 

COMPLETION DEPTH: 12.0 m 
COMPLETE: 95 06 21 

Pa e 1 of 1 
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Public Works Canada Environmrntol A&ES Venus Mine Tailings Site 

Drilled using Ct.IE 75 track mounted rig V16 localed southwest of tailings (see 

with solid stem augers site sketch} 

SAMPLE TYPE .TUBE [ZJ LOST [;gJ AUGER E3BULK 

BACKFILL TYPE .BENTONITE D PEA GRAVEL [ill] SLOUGti ~GROUT 

:z •UOUID• 
-.. ~ o Q 10 20 30 40 
E >- :z: ~ .A. PLASTIC & 

._. t- L...J ~ < 10 20 30 40 
~ :::le:~< 
Lo.I CL :I: ~ C PI.ASTIC w.c. UOUID 
Q ::::E <( 0::: 

0.0 

~(/')~ 

~ 

SOILS DESCRIPTION 

GRAVEUY SANDY SILT 
-oversize material -cobbles and possibly 
boulders present, loose, dry, brown, 

1.2m 
AUGER REFUSAL @ 1.2m 

NOTES: 
-exposed boulders (or bedrock) along 
embankment in area of test hole V16 

-moved drill rig 3 m north of Vl 6; auger 
refusal occured ot 1.0 m 

LOGGED BY: t.lEB J.R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fi . No: 1 

B0REHOL£ NO: Vl 6 
PROJECT NO: 8054-12 

ELEVATION: 

OD SPT [)] CORE 

~ DRILL CUTIINGS QSAND 

eo ..J -0 E 
a:i 

......., 
eo :I: z 

u >- 0 
V, VI !;;j: => 

eo .....J > 
0 Lw 

VI .....J 
Lo.I 

eCUYe 
20 40 60 

.A.SILT & 
20 40 60 

a SAND• 
20 40 60 

0.0 

SM 

-1.0 

COMPLETE: 95 06 21 
Po e 1 of 1 
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J. R. Paine & Associates Ltd. 
CONSULTING ANO TESTING ENGINEERS 

SCREEN ANALYSIS 

Client: PWG3C, A & ES 
Sample '1'75 Depth: 0.9rrtL2m Project: Venus Mines Reclclllation 
Location: Tai 1 i ngs Area, Test Hole Yl_6 ___ Made by: P • R. Job No.: _8::....0:::..;54::....::....--"1=2c...-_____ _ 
-------------------- Ck d by: H.B. Date: _9;_5.c...,/'-0_6_./_2_3 ______ _ 

Sieve 
No. 

Size of Opening 
MM 

Description of Sample--------­

gravel J y sandy silt, ML 

Time of Sieving ___ Min. _____ _ 

100 

90 

80 

70 

C: 

160 
t--

cii 
if 50 

i: 
Q) 

~ 40 
Q) 

Cl. 

30 

20 

10 

63 50 40 25 20 16 1412.5 10 

I I I I r-t-- I I I I 
r---.. 

" I',,. 
""'-
~ 

I I I I I I I I I 
100 10 

Weight Total Wt. 
Retained gms Finer Than gms 

Percent 
Finer Than 

% Finer Than 
Basis Orig Sample 

Method of Preparation Dry ___ Washed _X ____ _ 
Remarks--------------------

gravel - 26.2 
sand = 26.5 
fines - 47.3 

5000 2000 1 250 800 630 400 315 250 160 80 63 

I I 11 I I I I 11 I I 

"~ 

------- ~~ 
---. -- r---. 

----

I I 11 I I I I 11 I I 
Grain Size - mm 1.0 0.1 
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BOREHOLE NO: V 1 7 Public Works Canedo Environmrntol A&:[S Venus Mine Tailings Site 

Drilled using CME 75 track mounted rig V17 localed southwest of tailings (see 

with solid stem augers site sketch) 

SA..,PLE TYPE .TUBE [2J LOST k8J AUGER §BULK 

BACKFILL TYPE .BENTONITE D PEA GRAVEL OJDsLOUGH [jcROUT 

:z •UOUIO• 
..- ~ o Q 10 20 30 40 
E >- :z < • PLASTIC• 
_. ~ L....J z < 10 20 30 40 b: '.:j ct ~ < 
&...1 a.. ::::::E :> 

0 PlASTIC M.C. LIQUID 
C ::::::E-c:i:o: 

~ (/) ~ 
~ 

SOILS DESCRIPTION 

SILTY SAND 
-some grovel, cobbles and possibly 
boulders resent, loose, d , brown 

0.9m 
AUGER REFUSAL @ 0.9m 

NOTES: 
-exposed boulders (or bedrock) along 
s!ope where test hi:>le V17 is located 

-moved drill rig 8 m west to drill 
another hole; auger refusal @ 1.4m 

LOGGED BY: MEB J .R. Paine & Associates Ltd. REVIEWED BY: WCK 
Whitehorse Yukon Fl . No: 1 

PROJECT NO: 8054-12 

EL£VATION: 

[]JsPT [I] CORE 

~ DRILL CUTIIHGS QSAND 

eo ...I -0 E 
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COMPLETION DEPTH: 0.9 m 
COMPLETE: 95 06 21 

Po e 1 of 1 



- -

If} 
CP" IRON JAIi 

N 591/.62 
C "J7.~J 
Z 11,,.eo 

- -

Ntl(C• a::;,":•1;fo •:;.:SI t;,~f:~ ~ on~d ozN.ltfl. 

Ari'N.lifh rrfrr.-rte:• ••flltM'd 0' • t r,olf .tt ponr 
pot• 'A~ 

£lrve1 b:.1n• o.rr to o .. u,wd cb h.fl C,I(I • /txJ,t, 

- -

~ q.. 

<e.. 

- - -
.llilru 
1.) TESTHOU: LOCATIONS ARC APPAOlt:IIAAlt ONLY. 

2.) 1'ATER AA£A • .J222m1 

l.) TNUN<l AA£A • 1ll00m" 

4
,) ~Qrell,:;Afft..os • 411W• O.l .,..,,. (1370 m') 

~,-~ ~TION 82.; ~1~s1·~rt!rs1~~~.,mJ) 

flJtftl.00 M88tE8 DUA 

lKUA.a .LallQib ~ Wom Ue,mllao 
A to a 93.~ BEDROCK 

-) 

B to C 75.0m 

C lo D '·°"' 
11.1.1 
u., 
&3.1 
82JI 
U.1 

BEDROa< (Or [liw. 76.0) 
BEDROCK 

D lo £ 1.75m BEDR()CI( 

[ tor ...!2:!... 8EDR()C1( 

Totol • IM.2!m 

?, 
•~'f.'i, r,<a ,., ~ 

N l9'8.6' 
C 60'46,tlt 
Z 9581 

- - - -
j 

- -

KEY PLAN 
SCALE: J,200.000 

-

YLJKON TE:RRtr~ 
~SHCOCUMBIA 

TAILINGS TREATMENT PLAN 
Scale 1 :750 

'fflNDY ARII 
of 

TAG/SH L,CJ(E 

SE:CTION 

TAIUHGS IN OUTF'AU AR£A TO BC UCAVATm 
TO A 0£Pll4 Of I .0 m.ttf'II ANO 111,Ct<F'IU.CO 
'#ITH Pff'RUN AOOREGAJE. flACl(flU. YO 
EllVA.TION eu1 ON HIOHSIOC ANO 9l£NO 
TO 0(1STINO TERRAIN OH LCM'SIOE. 

.. . . . . .. . . 
" " " " . 

~

""'"" ,, .. .,..,., : ....... 
"' -.......... 

11'me':L,--

\iltal.GI ....... ;>ct-- ::::::::::::: / ::>--,,,,--' 

,,,,,,,,,, ......... . 
STATION 1+360.00 

~-=--
f.L&Ll'IEW 

~

--~ 
.s., ... ~ 
W .. Olr.....W.N ...... ,,, ...... °""""" ...... .,, ...... 

J.___._,----! -- J;J=~ 
FRONT El EYATION 

{A.T ~Ln) 
.SJ!lLIJ.EYi 

FLARED END SECTION AT INLET 
NT.S. 

-,:-) -
--· •••:E:....!::: :::::-

... ............. ~ ............ 
l,,,4,1 .. _... ....... 

M.a./N.flf. OMl,laot 

:r.;.4'11/1' 

,--.. .... .. EB ·~2.. @ ,= ... IC 

VENUS IAINE TAILINGS 
SITE REHABILITA TlON 

'fukon T errfto,y 

TAILINGS TREATMENT PIAN 

- CM.L/.1.lilt... 

.._II J,,J.;r IJ. IIM 

-
NUCI.._ ........... 

&26483 

1 of 1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. . 
. . .. 

... 

TOP OF GRADE 

BENTONITE SEAL 

A: .•. 

. .. : '!' . .... .. 

... ... . . 

... 
. . . . ,. . 
..•...... . . •. 

.. 
. . . ·• . ... 

OVERSIZED ROCKS 
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• ~ ~ <f· • 

.. .. 
. ::.. .. 

. .•... .i . 

TO~ 
LAKE 

.. •i ·. . • . . .,i. .- .· •. 

. . . .4 . -~ .• 

.• • • .. . .1· • . • ·:. .. . . . . ·4 

DECANT PIPE ENCASED 
IN CONCRETE (EXISTING) 

SECTION 

•. 

DECANT PIPE PLUG AT INLET 
N.T.S. 

PLOT O 1-1 
CAO F1lE: VENUS\ V-01 -Public Wor\cs Tl"OV<lux publics et deelgned t,y: 

I .&. I And Government Services gouvemementaux ~concu-~. --------1 
- Servieff Canada Canodo draw by. 

Architecturol & Engineering Services 
Environmental Services - Alta./N.W.T. Division 

VENUS MINES, N.W.T. 

DECANT PIPE PLUG AT INLET 

dealne . 

project no. 
no. du pro.Jet: 

626483 1 of 3 
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CAO FIL£: VENUS\ V-02 -Public Wor1<s Travowc publics et dealgned br-

1 .... 1 And Government Services gowemementaux ~concu=-=·---------11 
- Services Conada Canada drawn br-

Architectural & Engineering Services 
Environmental Services - Alto./N.W.T. Division 

VENUS MINES, N.W.T. 

DECANT PIPE PLUG AT OUTLET 

dNIIM por, 

~no. 
nuiiMrro do pave 

626483 2 of 3 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CONCRETE 

600mm 0.D. _/ 
CORRUGATED 
STEEL CULVERT 

SECTIONAL WATERLOO 
BARRIER SHEET 
PILE WALL 

0 
0 
('.j 

1500 

PLAN VIEW 

"'. . .. ., . -~ :a• ........ 
.. ·,r • ~- .: .. 

4 

. 4 • . . . ·1 · . 
4• • ••• - • •· .• • •. 

. • 4 . ... ...: . . 

1500 

ELEVATION DETAIL 

HIGHWAY CULVERT REPAIR 
N.T.S. 

Trovoux publics et 

19mm O.D. REBAR 
WELDED TO WALL 
(TYPICAL) 

600mm DIA. HOLE 
IN WALL FOR 
CULVERT 

PLOT O 1-1 
CAO Fil£: VENUS\V-OJ -Public Works I• I And Government 

Services Conodo 
Services 90uvemementoux 1-concu__,,..__. ---------11 
Conodo drawn ~ 

Architectural & Engineering Services 
Environmentol Services - Alto./N.W.T. Division 

VENUS MINES, N.W.T. 

: HIGHWAY CULVERT REPAIR 
project -no. du pro!«: 

626483 3 of 3 
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!1 B T Y (Alberta) Ltd. 

Chartered Quantity Surveyors and Cost Consultants 

July 4th, 1 995 

Public Works and Government Services Canada 
Architectural and Engineering Services 
9th Floor Canada Place 
9700 Jasper Avenue 
Edmonton, Alberta 
T5J 4E2 

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. 

GGA:mm 
Enclosure 

Suite 308 

Strathet,na c..~::-e 

10328-81 _>.,~,.,e 

Edmonton. _,..::c:u 

T6E IX~ 

Fax: (..0,l ·F-2+58 

Tel: (..03) ·+3~-:056 

John R. Yat~ 
FRlCS. PQS 

G.Graeme A:Ston 
FRJCS. PQS 
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Venus Mine Tailings 
Skagway Carcross Highway 
Yukon Territory 

COST BREAKDOWN 

Item 

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 

Quantity 

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 to 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. 2 500 t 

Venus Mine Tailings Site - Excavate, load, haul, 
weigh, place and compact mine tailings material 
under summer conditions. Price to include all 
labour, materials and equipment necessary to 
move mine tailings material using trucks, loaders, 
and heavy earth moving equipment 10 000 t 

Unit Rate 

Sum 

Sum 

6.00 

8.00 

6.00 

8.00 

June 1995 
Page 1 

Estimated Cost 

13 000 

25 000 

60 000 

60 000 

15 000 

80 000 

BT Y (Alberta) Ud 
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Venus Mine Tailings 
S_kagway Carcross Highway 
Yukon Territory 

COST BREAKDOWN (continued) 

Item 

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 
stockpiled borrow pit and tailings material, 
including clean up of stockpile areas: 
. mine tailings 
. borrow pit material 

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. 

Vibratory drum compactor. Use of vibratory drum 
compactor for additional compaction effort at the 
toe of the highway embankment: 
. base lease rate 
. operating time c/w operator 

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. 

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. 

Quantity 

2 500 t 
10 000 t 

30 000 t 

Allow 
75 hrs 

6 500 t 

3 500 t 

Unit Rate 

3.00 
3.00 

11.00 

Sum 
100.00 

7.00 

7.00 

June 1995 
Page 2 

Estimated Cost 

7·500 
30 000 

330 000 

12 000 
7 500 

45 500 

24 500 

B T Y (Alberta) Ltd 
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Venus Mine Tailings 
Skagway Carcross Highway 
Yukon Territory 

COST BREAKDOWN (continued) 

Item 

Level capping material at the site near Carcross. 
Price to include labour and equipment necessary 
to restore the current "landfarm" to a smooth, 
drained surface. 

Remove, (or relocate) power lines. Price to include 
actual costs incurred by a local power company to 
complete the work. 

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

Final clean up of mine tailings area, including 
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. 

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

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

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 
details. Assume 15 km haul. 

~ / ,,:;,;,;) . berm ( c .t-- ;,.,._. c '" ,; -r, ... , t """' 1 
•• 

. granular fill 

Quantity 

Allow 

Allow 

Allow 

Allow 

Allow 

Allow 

6 500 t 
9 000 t 

Unit Rate 

Sum 

Sum 

Sum 

Sum 

Sum 

Sum 

June 1995 
Page 3 

Estimated Cost 

5 000 

5 000 

5 000 

20 000 

7S'?. - /<1<;5 

~ <; '7. - /y·<j{. 

200 000 

Crau(/,; I< r ,;:,.,. '!. J'/1 <;, 

I•}<}(. JI ,,_ • .J.. /l'u: C'• c -

14.00 
12.00 

91 000 
108 000 

BT Y (Alberta) Ltd 
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Venus Mine Tailings 
Skagway Carcross Highway 
-Yukon Territory 

COST BREAKDOWN (continued) 

Item 

Geocomposite clay liner. Supply and install 
Bentofix GCL or equivalent clay liner 

Vegetation cover. Hydro seed borrow pit area. 
Price to include supply of seed mixture, hydro­
seeding and placement of a degradable erosion 
blanket 

De-watering of existing pond 

Place capping material/grade/compact 

Contingency allowance (10%) 

TOTAL 

Quantity 

9 000 m2 

9 000 m2 

Allow 

3 500 t 

Allow 

Unit Rate 

20.00 

3.00 

Sum 

4.00 

Sum 

June 1995 
Page 4 

Estimated Cost 

180 000 (1 ·;'i() 

27 000 :.._,·? (- ,i; / 

40 000 

14 000 l/c,<J(,, 

141 500 

$ 1 556 500 

L: <~ 1.-t~·,..,_ - /·c;c, '>. 9,--J,:c> 
/ ~'-/(. ~(· t:,.,,;-_:,-~· 

BT Y (Alberta) Ltd 
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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. Hemy 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. 

GGA:mm 
Enclosure 

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

Suite 308 

Strathcona Centre 

10328- 81 Avenue 

Edmonton, . .\.Iberra 

T6E 1X2 

Fax: (-W3) 433-245S 

Tel: (-W3) 439-0056 

John R. Yates 
FRICS. PQS 

G.Graeme Alston 
FRICS. PQS 
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Venus Mine Tailings July 1995 

I Skagway Carcross Highway 
Page 1 

Yukon Territory 

I 
I 

COST BREAKDOWN 

Item Quantity Unit Rate Estimated Cost 

I Set up scales at the Venus Mine Tailings Site. 

I 
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 

I Supply and installation of an impermeable wall 
(Waterloo Barrier) to contain the tailings pile at 

I 
its current location: 

. Mobilization and fixed costs Allow Sum 35 000 

I . Accommodation, travel and communication 
expenses Allow Sum 40 000 

I . Quality Assurance/Quality Control inspection 
services Allow Sum 30 000 

I . Waterloo Barrier sheet piling supply and 
installation Allow Sum 210 000 

I . Waterloo Barrier sheet pile installation Allow Sum 145 000 

. Waterloo Barrier sheet pile joint sealing Allow Sum 90 000 

I Load, haul, weigh, place, grade and compact a 
silty clay cap. Price to include all labour and 

I equipment to construct a silty clay cap. 4 500 t 8.00 36 000 

Collect and dispose (by burning) wood debris on 

I 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 

I 
I 
I 
I BT Y (Alberta) Ud 
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Venus Mine Tailings July 1995 

I Skagway Carcross Highway Page 2 

Yukon Territory 

I 
I 

COST BREAKDOWN (continued) 

Item Quantity Unit Rate Estimated Cost 

I Excavating wind blown tailings and levelling tailings 

I 
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; 

I 
final leveling and compaction of tailings site: 

. Excavate and place wind blown tailings, including 
material in the drainage discharge area 1 600 m3 3.00 4 800 

I . Excavate and relocate tailings on site 1 700 m3 3.00 5 100 

I . Final shaping, grading and compaction of 
tailings site 13 300 m2 2.00 26 600 

I Supply and installation of geomembrane. Price to 
include all labour and equipment necessary to 
supply a geomembrane and place (including field 

I welding, if specified) a geomembrane over the 
silty clap cap. 13 300 m2 18.00 239 400 

I Constructing a drainage discharge system. Price 
to include the supply and installation of piping 
material; supply and installation of end sections 

I and all connections Allow Sum 7 000 

Screening, hauling and placing capillary break 

I material. Price to include the screening, hauling, 
placing and compaction of a capillary break 
material to the lines and grades specified. 7 300 t 13.00 94 900 

I Supply and place pitrun aggregate in the outfall area 500 t 12.00 6 000 

I Licenses, permits and royalties. Cash allowance to 
cover payments made by the contractor for licenses, 
permits, bonds and royalties. Allow Sum 10 000 

I 
I 
I BT Y (Alberta) Ltd 
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Venus Mine Tailings 
Skagway Carcross Highway 
Yukon Territory 

COST BREAKDOWN (continued) 

Item Quantity 

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

Contingency allowance (10%) Allow 

TOTAL 

Unit Rate 

Sum 

Sum 

July 1995 
Page 3 

Estimated Cost 

113 200 

111 000 

$ 1 221 000 

BT Y (Alberta) Ltd 
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VENUS MINE TAILINGS REMEDIATION: CONSTRUCTION COST SUMMARY 

ITEM CONSTRUCTION COST ESTIMATE 18TART UP I PROGRESS CLAIM #2 I PROGRESS CLAIM #3 I PROGRESS CLAIM #4 
NO. DESCRIPTION Unit of Expected Unit price Total Item FUND Percent Quantity Clalmed Percent Quantity Clalmed Percent Quantity Clalmed 

Quantl 

1 Setup weigh tcalee 

2 Waterloo Barrier LS. 548,000.00 95% 520,600.00 100% 548,000.00 100% 548,000.00 

3 Haul & pl- clay cap cu.m. 2650 18.90 50,085.00 2650 50,085.00 3850 72,765.00 3850 72,765.00 

4 Collect & dftpoee of debrl, LS. 4,032.00 100% 4,032.00 100% 4,032.00 100% 4,032.00 

5a ExCIVllle wind blown talllnp cu.m. 1600 6.10 9,760.00 1600 9,760.00 3656 22,301.60 3656 22,301.60 

5b EXCIVIIII fllling1 pond cu.m. 1700 8.82 14,994.00 1700 15,000.00 2226 19,633.32 2226 19,633.32 

5c level t1Hlngt pond sq.m. 13300 0.35 4,655.00 13300 4,655.00 13300 4,655.00 13300 4,655.00 

6 Supply & ln1t1H geolextlle sq.m. 13300 3.38 44,954.00 6650 22,477.00 12426 41,999.88 13300 44,954.00 

7 Conttruct drainage eytlem LS. 80 188.16 15,052.81 0% 0.00 0% 0.00 0% 25 4,704.06 

8 Screening & hauling gravel 

9 Haul and ~ pltrun(outfll) 

10 C..h ,now.nee 

11 Coe! to complete !Ls.··· 344. 779.00 I I 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 

(leas) 10'11, Hoklback 79,899.85 106,716.58 67,588.02 

Net Amount 434,000.00 719,098.65 960,449.22 1,126,291.96 

(leee) Pr""1oua 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 
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REQUEST NO. DEPT. 

I+ Public Works 
Canada 

Travaux publics 
Canada REQUEST FOR PROGRESS PAYMENT 

- I 
REGION/DISTRICT 

DESCRIPTION AND LOCATION OF WORK - .. 
(',; ,. "cl s; / 1" / / 7 (' I ,.0, i- / ;-,,'~, ."> 

PART 1 - PROGRESS CLAIM 

A) Portion of work completed 

B) MntPrial deliver11d to ,lte 
but not Incorporated In work 

PAYMENT PERIOD I 

FROM: 

THIS PERIOD 

AMOUNT CLAIMED $ 

TO: 

A.O. FILE NO. 

0.0. FILE NO. 

CONTRACT NO. 

PROJECT NO. 

TOTAL TO DATE 

$ 

$ 

·1·~ ,/ I _, I' 

28 

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 1ite 
but not incorporated in the work, the whole as described in the attached COST BREAKDOWN. 

21~/ '. '1 J CONTRACT?R~ · /_{, ,,Z~· ( /l---:7L-

AUTHORIZED SIGNING OFFICER 

{(~ I 
T'iLE DATE 

PART 2 - PROGRESS REPORT TOTAL AMOUNT (LESS) HOLOBACK NET AMOUNT 

A) Work completed to data $ c.O t c8- $ tJ/'.'-,if tf.rr· -. ; 

B) Material delivered to site but 
not Incorporated In the work 

$ $ $ ..{?-

TOTALS TO DATE $ $ $ t-/3/, -(>{!t_, 

(LeH) Prevloua Pevment(sl $ -(?-

NET AMOUNT PAYABLE 
. - ·~ .... -.4'\i• .... ~· ~ .. 

:flt~-.... -L.~~:~: ·.~ .. • ·--~ ':r--: .• ·;:.oo~:.:> 
-~J'!\;,o,·~~-~fl~ :~_ .. , ... ~1(· ..,·-;.; 

The value of the portion of the work completed and m11terl11I dallv ed to site, dftcrl&ed In the above Progrfts Claim Is •• shown In this Progr8H 

:," ·~ .iUL 
PRE-AUDIT BY: 

AUTHORIZED SIGNING OFFICER 

CERTIFIED PURSUANT TO SECTION 27 OF 
THE FINANCIAL ADMINISTRATION ACT 

SIGNATURE 

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

SIGNATURE 

ORIGINAL CONTRACT AMOUNT APPROVED ADDITIONS APPROVED DEDUCTIONS AUTHORIZED CONTRACT 
AMOUNT TO DA TE 

$ $ $ 

t• NO.\.; '.j'J ;id~;f ~ i . ACCOUNT CODING CR. 

CHEQUE NO. & DATE 

SERVICE OFFICER 

TOTAL IJJ,, 
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'-' ...._,,. 
Carcross/Tagish Development Corporation 
Heod Office : P.O. Box 130 Co~ Yukon VOB l BO Tel : (403) 821-4109 

Fox: (403) 821-4811 

D.I.A.H.D. 
Action on Waste Management 
300 Kain Street 
Whitehorse, Yukon 

October 20, 1995 

. ·-

Attn: Jira. Dorothy JICLeod. Mtwinistrator. 

Dear Mrs. McLeod; 

Re: Bxpenditures Paid. ~ tbe venue lline Site Rebab"i1itation. 

Further to our meeting of Thursday, October 19, 1995 regarding 
expenditures :from the first advance of $434,000. oo the following is 
a list of these for your records. 

Coine & Sons Equipment Rental 
L & J Construction 
Riverside Contracting 
R.R. Vance 
United Keno Hill 
camp Rental fr Pood 
L.W. Dickson Contracting 
Labour 
'.Insurance 
Job Site Offices 
Bilker 
Legal Fees 
Y.T.G. Highways 
Bray-Shay Enterprises 
Nilex 
caddoc:k Trucking 
Hawkshaw Transport 
Helm Trucking 
Butch Beattie Trucking 
Beaver Lumber 
Kilrich Xndustries 

6 '95 15: 53 

$ 28,000.00 
22,000.00 
16,400.00 
15,000.00 
10,000.00 
26,000.00 
56,000.00 

143,000.00 
2,500.00 
6,000.00 

27,000.00 
3,000.00 

22,000.00 
8,000.00 

17,000.00 
3,000.00 
1,500.00 
5,000.00 
4,000.00 
2,740.00 
5,786.00 

Total: 423,926.00 

403 667 3199 PAGE.004 
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,., 

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. 

LW/mp 

NOV 6 '95 15:53 403 667 3199 PAGE.005 
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REQUEST NO. DEPT. •• Public 'M:>rks 
Canada 

Travaux publics 
Canada REQUEST FOR PROGRESS PAYMENT 

28 

REGION/DISTRICT PAYMENT PERIOD 

FROM:~U 

R.O. FILE NO. 

D.O. FI LE NO. 

DESCRIPTION AND LOCATION OF WORK CONTRACT NO. 

PROJECT NO. 

PART 1 - PROGRESS CLAIM THIS PERIOD TOTAL TO DATE 

Al Portion of work completed s 79&; 99&'. 5o $ 

Bl Material delivered to site 
but not incorporated in work $ -e- $ 

AMOUNT CLAIMED $ 

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. 

CONTRACT ~~~4==-::...__;__(;J~~~--tvz-dl--w___,(}.,,.,.,_~-~ l ~a/ 9 j 
TITLE ~ ~ DAT~ 

PART 2 - PROGRESS REPORT 

A) Work completed to date 

Bl Material delivered to site but 
not incorporated In the work 

TOTALS TO DATE 

TOTAL AMOUNT 

$ 

$ 

$ 

(LESS) HOLDBACK NET AMOUNT 

$ $ 

$ $ 

(Leu) Prevlou1 Payment(1I $ //:3t-/; t7°('.5 0 , 6ZJ 

The value of the portion of the work completed and material delivered to site, dMcrlb'ltd In the above Progr- Claim i1 111 shown In this Progress 

"-~ . ~ 
opw, ~~ 

AUTHORIZED SIGNING OFFICER 

PRE-AUDIT BY: CERTIFIED PURSUANT TO SECTION 27 OF 
THE FINANCIAL ADMINISTRATION ACT 

SIGNATURE 

DATE 

REQUISITIONED FOR PAYMENT PURSUANT 
TO SECTION 26 OF THE FINANCIAL ADMINIS­
TRATION ACT AND CERTIFIED IN ACCORD­
ANCE WITH SUBSECTION 7(11 OF THE AC­
COUNT VERIFICATION AND PAYMENT REQUI­
SITION REGULATIONS. 

SIGNATURE 

ORIGINAL CONTRACT AMOUNT APPROVED ADDITIONS APPROVED DEDUCTIONS AUTHORIZED CONTRACT 
AMOUNT TO DA TE 

$ $ $ $ 

IIEF, NO •.. '.:,;,. ACCOUNT CODING CA. 

SERVICE OFFICER 

TOTAL Ill" 

nP\Af 1'70"l ton,nA\ 
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I+ Public IM>rks 
Canada 

REGION/DISTRICT 

Travaux publics 
Canada 

DESCRIPTION ANO LOCATION OF WORK 

PART 1 - PROGRESS CLAIM 

A) Portion of work completed 

B) Material delivered to site 
but not incorporated in work 

REQUEST FOR PROGRESS PAYMENT 

PAYMENT PERIOD 

FROM: 

THIS PERIOD 

/b,7. So 
$ 

AMOUNT CLAIMED $ tJ b g:, I h 7 . .s-0 

REQUEST NO. DEPT. 

28 

A.O. FILE NO. 

0.0. FILE NO. 

CONTRACT NO. 

PROJECT NO. 

TOTAL TO DATE 

$ /D(.,] /(,:;,~ 
I 

$ 

$ 

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 incorporat,ed 7wor

0

k, .the ~hole as described in the attached COST BREAKDOWN. 

CONTRACTO~- tc_,J~ j V-·-r--- L,,h-:1 cJ.-,-: d.. J!'-v (C 1(_:t / c;/f.~,.-
AUTHORIZED SIGNING OFFICER t)*LE DATE 

PART 2 .,.. PROGRESS REPORT 

A) Work completed to date 

B) Material delivered to site but 
not incorporated in the work 

TOTALS TO DATE 

TOT AL AMOUNT 

$ 

$ 

(LESS) HOLOBACK 

lob 

$ $ 

I / /.Sf?$ 
01c::;:,, 7(1.:, UV<i , ~J {, (_) 

( Lea) Previous Payment(s) $ D9 <j. 

NET AMOUNT PAYABLE 

The value of the portion of tha work completed and material dellv.,.ed to site, dncrlbed In the above Progr- Claim Is as shown In this Progrftl 

::." ~Sf~ ~Lfl~. 041.0 /rs 
PRE·AUOIT BY: CERTIFIED PURSUANT TO SECTION 27 OF 

THE FINANCIAL ADMINISTRATION ACT 

SIGNATURE 

REQUISITIONED FOR PAYMENT PURSUANT 
TO SECTION 26 OF THE FINANCIAL ADMINIS­
TRATION ACT AND CERTIFIED IN ACCORD· 
ANCE WITH SUBSECTION 711) OF THE AC· 
COUNT VERIFICATION AND PAYMENT REQUI­
SITION REGULATIONS. 

SIGNATURE 

ORIGINAL CONTRACT AMOUNT APPROVED ADDITIONS APPROVED DEDUCTIONS AUTHORIZED CONTRACT 
AMOUNT TO DATE 

$ $ $ $ 

REF, NO, ... ·. ' ·~ -, ACCOUNT COOING CR . 

CHEQUE NO. & DATE 

SERVICE OFFICER 

TOTAL ... 

r'l(")\/11 .. .., .......................... , 
FAANr.AI<; All VFR<::O 
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•• Pubhc~ks Travaux publics 
Canada Canada 

DESCRIPTION ANO LOCATION OF WORK 

eTCM 

NO, 

0/ 

O{ 

',.., 
... _j {. 

{)~ 

-){; ,1 C 

)G::, ( 

0 
/) , 

I> 

C-

DY 
09 

/ [J 

II 

CLASS OF LABOUR 
PLANT OR MATERIAL 

~'cf- ( 'P 1.~ O,-r tt r Sc P. Je., 

/I ',/-';Tr. /n:) I..V:b..", EC. 
,(.--r>.n //;·:.·«·,,:, 19' < ,,-,,,.,/-'"~' r 

.:5/ ( /•/ C...{l'"y 

V'c/' · · _.) '), i.0·· t -
I',..-' 'c· < ,' . ./--. ~' -· ... c 1){:flr (,, 

r 
,,c ,1<c /?, ',-q-Te::= //?, /./,-1C, .<:> 

. 

~-. 'v - /'11:>( 4:, ·,. , nr'',., f'>r-:1 .~·( 

~~'"/?.--:;;~.._:~,., 1..· ;--' 2>-~ ,,·;)<? f• 

~ ........ _.,/-o ,~.,, 
~- ,Ct:=r,.//NC, r /,av l, "'5' 
/; ~ /.::' v ,.,,· Cf, /-'IV t-"L 
~<::: ,>~/>lv ,.,:-,/cu· ,p ~ 

• / o/ /, ~ v·.c-_.,,..;..,f' n'c i- , -r .:.. c .. , 1../ 

c,:~,J /? ( I ou .-,.. 1,·k"' 

C -UV' /, ; {.£,o,-r..£)1<,-- ~-
, 

V? 
,c..,', D /\! 0 I 

. 

CERTIFICATION (Sign Last Pege Only) 

COST BREAkOOWN 
REQUEST NO. 

3 ~AGE OF 
: FOR UNIT PRIC~ CONTRACT 

CONTRACT NO. 

PROJECT NO. 

QUANTITIES 
UNIT O"' u .. ,,. ... ,c. VALUE TO DATE 
..... u ... AUTMOWIZCO ™'· .... ,oo TO DAT• 

,..;/;; ,v/;:i JJ /fl tJ /A 
,/5 £iy.f ct'O ~ti?' oZSD 51%'. r-7 , ,:. ' l..l..' 

--
pi/'(( t,(-0 cz, 

/tf --~ .-:; {,50 /,ZOO 3i$o IS° 
~fc, 

72; 16(. 6D 
-</ /. s :e- 1/cS~ t..JC?i·~1. ·""· /[Z• L' (_,.;_> 

~'3 2osb ~{?Sb {. 
ttJ 

,;>z, 3o r. (dJ ,1,'1 /i>Q) . Jiil!' --
''1 1-1· !?CC~ ~~ dt9:;J C::, 

g' :,{~~ 
1q. l.3~. 3 

3;; 

9/ 111 /3.:xv~ ..<;;;r- !'3,?J(X) () t./ b ~ c;.. 
_,,,., ."> ! 

Sf. ·,..1 /5'.x'(.·) 5'77" 11, c/1.(, ,3 L/ I qqcr gg 

/.n &') ·-e e,- ( "' 
!SY 4-

l'r-:J, t./; D t., J;;) '"' -er ..e-- 1,, 

.) 
~·c) .-e:,- ...... (1(J -e-.e-I"! c,;'"' _,. . 

,J/ fl ~ ._p- ,...e : 1/11 
·- -~ p-B'.B - $~·/ "7 7<, , 

3Ji~~--J 5 °3'/t/ 7-;c;· 3/0 .. 779 3/e, 17r -I .. i5 ,q .. ,-

-/l~,o51> - t/3,667> '· t/3rJOO - L/3, &fb 

I, 0 67, /bS 
f 0 

I herebv certlfv that the work don• and material delivered to 11t, uo to the data of thl1 raqualt lor Pevmant are H lilted above. Work and m1tarlel are 
according to plant, 1Pacffication1 and contract, that the prlca1 ••• according to contract or. If not 1paclfled by contract, are re11onablt. 

DATE AUTHORIZED OPW OFFICER DATE 

0 
FINAL CERTIFICATE OF MEASUREMENT 

The quantltia11hown e•• tho1• obteinad In the flnal measurement of thl1 contract. I herabv inu• thlt Final Certificate of Mea1uremant In accordenca 
with GC 44. 7 and 44.B of the General Condition,. 

CONSUL TANT , ....... . 
now ,.,o., 1nn1nJ11\ 

l=RANIAIC: .4.11 V~Rc;n 
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PROJECT: Venus Mine Tailings Rehabilitation Project. 

CLIENT: D.I.A.N.O. Action On Waste/Federal D.P.W. 

DATE: October 10, 1995 

APPROVED BY: Project Engineer, 

Project Manager, 

ITEM #01- Excavate/Repair Highways 
Culvert (not known previously) 
Agreed Price 

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

ITEM #03- Additional Labour, 
Supervision And -Surveying Time 
To Cover Increases In Unit 
Pay Items. 

AMOUNT DUE 

$12,000.00 

$20,000.00 

$11,000.00 

$43,000.00 

$43,000.00 

..., 
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1'111Jlir: 'Nor ks 
Cm1:1d:1 

fow:111x publics 
C:111;ida BEQUEST Fon PRUGHESS PAYMENT 1..i :rn 

J1r,!;l!IIUUI!, I IIICT rl\YMENT PElllOO 

CONTRACT NO. 

·-----------------
rROJECT NO. 

l'/\lt r 1 - 1'11UGl1ESS CLAIM TII IS l'E lllOIJ TOT/\L TO 0/\TE 
----------------------------1-------------- --------------
/\) Prutln11 or work con1r1lntnd . / '}•, ,,.... ' ;I. . i ., ,, ,/ ·7 .. ·~·,, / /(:l-:,2. 

I. I,../ 

. . . ~· ' ·-"" .. 
; 'I $ 

--·- ·-----.. ---·--------------------•----------~-----•----
'1J r.1n1nr!.,f dnllvnrr,rf '" -:Ito 

ln1r nnt lnr.nrr,nrnfnd In work 
$ -G 

,....\.. , / I ..... 
AMOUNT CLAIMED $ /;; {~::/ --,:,1,,.:.~' .·1s-· $ l I C-;' :; ;;.? 7 '7 - /; 

-----· ··------·-------------------· ---·------------- - ____ . _______ J __ _ 
I hi, ,:lain, i, ,.,J,.nlrt,.d h nrr.orrl:111r.P. wl1h 11' 4.2 c1f 1hr lc1m~ ol l'nyrnr?fll of lhc ..,t,nvc r.•.>rrtrncl for work complelcd and u1;11cri~l dl!li./prl!d to,; 

11111 not i11r.01por:itc<l i11 the work, lhn wholn ns dr.scrlbcd In lho ollochetf COST DllEI\KIJOWN. 

cm, rnAC/b;?(~jk_,_:2~--- __ /,YI c U1 .I j,cJ 
/ l\\l'ff101117.F.O S1GN1NG orrtct:11 1f1ri:_i: ______ _ 

rl\llT 7 - rnoGflESS nEl'Ollf TOT /\L /\MOUNT 

I\) Wnrk complnfn,:) In dntn 

' 
ILESSI 1101.nn/\CK 

,;:.-c·o -1 .• ) '> c·..i • U ·"-""-

Ill\ rr:: 

NET /\MOUNT 

c:?/ 
/ re~ __ .. ________________ , ________________ , ____ _ 

fO ,~,n1r,1n1 ,1,,rrvn,,,fi to ~r,,, hut 
not lnrf"rr,c,rntf'rf In th" w(,rk 

lOTALS TO OAlE 

$ 

$ I !CJ3 '/ 

;E:}- t (-• t -~--

F[19 9,'?' t I.-, 
:J H }j· (' ;t ~1 

, 
; J?f- ,':::'ii qi.:· t 

.- . , --~----- - ---------------
llttnl r,,.vlou, l'r,ym11nthl s "' .. , .... -. , / _., 

I, &i.,',, ."< v ';', 
---L----

NETAMOUNTrAVAOLE J .. / lf/ Dlj:;J. 
-----··------------------ ---------------··---------·----·--··-·------- - --=---------
'"~ v~,.,~ ol 1111, rortlon of tlu• work cnrnr,letod nnd mfltflrlfll dollv11rnd to ,Ito, d"•crlhfld In tha ebov• rrogrGu Claim h et shown In thh r,011•~ 

""'"'". 
Ol'IV: o ck---z__o I z 5 -----------TITLE OJ\ TE 
·-··-· ..... ·-·----------,------------------------------·-------------------------·-·-rrtr: /\UL''' nv, crn I irren rt111SUI\NT TO SECTION 21 or 

TltE FINANCIAL /\OMINISTRATION ACT 

SIONI\TllnE 

IIE<lUISfl IOIIEO ron I'/\ YFAFII I PIJll~U/\11 T 

TO SECTIIJM 26 OF TIii: flrll\rlr.1/\L I\OF,11PII!; 
H1AllON /\CT I\IID crnrrrrEo '" I\CC0110· 
I\Nr.r: V\11111 f.UBSl:CTIOPI 7111 or TIii; /\(", 
CrJIJNT Vl:111FICA·rroti AUD PI\YMEflT REOU 
SITION REGULATIONS. 

SION/\T\JnE 

Olll(;lr,/\L COIi I 11/\CT l\tl.10UNT l\rrnoVEO I\OOITIONS ArrnovED l)f:IJUCTIONS AIITIIIJ<HZEO CO•ITl11\CT 
AMOUNT TO 01\ re 

111:1', NO. 

C:111'!!111' IJ!l. 1', Ill\ IE 

! :-·,· 
!-' f 

!:f' 11v1cr: nr r 1cr-:n ' . . ~ .. J .. .•• 

TOTAL ~ 
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- --~ -~ -~-----------------------------,r.::R:-:E:'-:0:'.U~E=s=T-:N::'.o=.,--------

•• Pubhc IM)rks 
Canada 

Travaux publics 
Canada 

DESCRIPTION ANO LOCATION OF WORK 

tTaM 

NO. 

,'(. / 
(;./ ' 

c2 

/I 

co 

cc 

CLASS OF LABOUR 
PLANT OR MATERIAL 

- ---L ~-i.. ~~:Ji d;;:_~ p.:7,,L/,,./C;" _C, 

/;.! 

/· / 

"~<~/?5,if.:',.t· 7 /'"Jr?ih':-C•~C~ 

,, '/ ,, 
/A;! /J//c,.;,,-?--,,;, E 

I 

COST BREAKDOWN 
FOR UNIT PRICE CONTRACT 

UNIT or 
..... u ... 

I 

. .3 
fr) 

J 
/t/ 

AUTMOIUZSD 

N/W 

.$y,f 1'.:'Cc:) 

.. ){:5=~ 

-er 

l7~ 

'!/cc, 

QUANTITIES 

THt• ll'IUltOO 

;J/?J 

---8--

-{:' . 

--~-

TO OAT .. 

I 
Af/11 

'S°tff' ao 

--: \>::-:'t:, 
1c-c,7~ 

·., . .r., <,( ., 
- '· ,,., -...r. 

I ..., ..., ') 
::, ?Cc 

ijl 
CONTRACT NO. 

PROJECT NO. -

UNIT ~ .. ,ca 

,,t', 5 

/,5· <jc 

c<c 
/--/-{'3._) 

C: 
/C 

/&? 
!l 

PAGE / OF -7 

VALUE TO DATE 

J-.·/;.! 
5//.S-a.\.' . (ll' 

T? 7?J: N' . ·, 

'7 C -=:;;i_ 60 

.") z. ~) ,·, ! 

/ ___ /u o \c..J. tc 7 , / .. 

,,.1·a /.. S' ,c· 
__ ..____ ________ ....__ _ __,_ ___ _,._ ___ ..___ __ __._ ___ ___.1.___., _· )'--; _,_t _I_, ~ 

CERTIFICATION (Sign last Pa~ Only) 

I hereby certify thet the work done and materi1I d1livered to 11!• up to the d•t• of this reQUHt for p1vment ere u listed above. Work and m1teri1I are 
according 10 plan,, •P•cifications and contract, that th• price, are according to contract or. If not specified by contract, are reHonabl@. 

AUTHORIZED DPW OFFICER DATE 

The Quantiti•s 1hown ere those ot,tained In th• fln11 me11urement of thit contract. I herebv i11ue this Final Certificate of Measurement in accordance 
with GC 44. 7 and 44.8 ol the General Conditions. 

CONSULTANT I '"G'"'" 

DPW 1793 l!lU·U41 FAANi;:AIS AU VERSO 
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r·:1:, .. ~,,J. • >,.· 
,' , • I, I , . I '; :J 

,. '; ~ " ,; :• ·: : .. ' ~ . 

Head Office : P.O. Box 1 30 Carcross, Yukon YOB 1BO Tel: (403) 821-4109 
Fax: (403) 821-4811 

Change Order No. 2 

Venus Mill site Tailings Rehabilitation 

Client - DIANO-Action ort Waste Management 

Approved: Government of Canada 
I - ( \ C 

Engineer. ,\ -~"\. > • C. f .,,.(· /: 
Manager ,)(' l/ L; /\_(.. ( c: - · ---Carcross/Tagish DEV. Corp. 

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 
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DEC 

_ .. _. 
nr?l \\~.. ~ . 1: ..... -

~ .· 

E N V I R O N M E N T· A L 
Environmenta

1

I Contractors & Engineers 

_November 14
1 
·1995 

·Indian and Northern Affairs Canada 
Arctic Environmental Strategy .. 
Action. on ·Waste/Contaminants 
#345,·300 Main Street 
White~e •. yukon 
Y1A285 . . 

. Attention: Mr. Mark Palmer/Mr. Brett Hartshorne 

.Dear Si"': 

Ra: Waterloo Barrier~ Installation -
. 01~ Venus Mine Site, Yukon TerritQry · 

.: ... · ..... · ....... . 

· Please find attached, the following documentation _regarding this project: 

. ~ 

. i) . 
. ii) . 

iii) ' 

·.statutory Decl~ration, re: payment of accounts; 
Wo~ers' Compensation Board Clearance Certifipate; · · 
~arranty Letter. · · 

--· ..... ···-

Should you have any questions or require additional information, please do not hesitat~ 
.to conta~ tt,e ~ndersigned at your convenience: · 

Youig truly, 

. ·c3 Environmental 

.. Enclosu"' · 
/ 

.MCG:kp . ' ' . 

· Containme1t ~ Control • Conective-Action · 
P.~. Box 1~. Br.esi~u. Ort- ~OB 1MO Phone (519) 648-3611 Fax (519i 648-3505 

' ' ,. 
5 '95 14: 40 

4~3 667 31~9 PAGi.002 
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&tatutorg lttlarathm 
TO BE MADE BY THE CONTRAcroR. WHEN APPLYING FOR REI.BASE 

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

IN THE MATIER OF THE CONTRACT 

between •• ~~<:ii~. ~~ .l.'19]:".t;~ -~~-~~;~ .• ~~~ .•• 
. . . . . . 'J ........................•.•..•........•. ,Owner· 
and • 9 ... E;Qv~~-~Atc<U-, .. ~. P.i.ti~;i.Rl).. 91. . caMcUan 
~~-~~.t.i.cxi. ~~~-ql;~. k~'PH·.~ ........ 'Contractor. 
for ~~~l.99 .. ~~A~~ .Wl!l~c\lJ.ii.tstQti. .-: .O;LA ••.. 
Y~n~. ~.~. ~\~~,. J~-q. mr.::i-~PF.Y ............. . 

(imcrt title of the Wort ucl tbe Project) 

I •• Jt{\lJ:'~ctY. ~~ •.....•.•...•.••.••.• of the •• t.QWtl •.•. of ..... B.t:esla.u •••••........•.•••.••.... 
in the Province of •. ~~.a;t;°i9 • ..•.•...•.••........•.•.•....• DO SOLEMNLY DECLAllE: 

THATI am ..... ?.:1:~~.q~~- .................... (see Note 1) of .<;~. mrt;.~n~). ................ . 
••••••••.••....••.•...•.•..••.••...••..••.••.•.....•. , the Contractor named in the Conuac:t abovaoentiolled, 
and as such have personal knowledge of the facts hereunder declared, and that all ac:c:ounts for labour. subcontracts. pro­

ducu, comtructioa machinery and equipment and othu indebtedneu which may have been incurred by the Contraetor in the 
Performanc:e of tire Work (See Note 2) and for which the Owner mi&ht in any way be held responsible have been pdd in full 
except boldback 111onic:s properly retained. 

AND I MAD THIS SOLEMN DECLARATION comc:icntiously believing it to be true and knowing it is of the same force 
and effect u if made under oath. 

l)ECLARED before me at the ..••.•..•••...•••.•••.•. 

. . . . ~ ....•......... or ..... ~IJ!!i;,.J.~\l ..•...... 
in the •• .P{W.:i.nce. . . . . . • . . . . . . . . . . ...•...•.•..• 
of •... QQ.~~i,Q............... . ...... thi .1.4t;.!l. -of~ ... -............ ·--~~,. 
••.••• • •• . •• • O; 

A · · for Oatlll. Nowy Public, J ......... . ... 
Sipd .. •A•.•• •••• • .• 

Clllllilf fl ... , 4 tli Clnldlan . 
NOTE P.4 Jli.l!f£),M~y the President, a Vice President, the Secretary, the Treanrer, or a Dirmor of an iacorpcnted 
com,anlill:IP .....a;:11111dua1 may make tbe Declaration provided that two copies of tbt by-la,w issued under die Corporation ,eal 
111tborizin1 sac:h individual to cJCecute documents acC0111pa11ia the first Declaration on each Contract. For a partncrdup the Declanlion mu 
be made by one of the partners and for a sole proprietorship the $Ole proprietor himlelf must make: the DeclaratJoD. The pc,stdoll of \he 
dedarant and die name of the ContractOr mlllt be clearly noted. 

DEC 5 '95 14:41 
403 667 3199 PAGE.003 
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DEC 

12/05/95 TUE 13:38 FAX 403 667 3199 
NAP REN RES 

' .·•. 
'41004 

:J.51 FRJ!fDBRICK S'l'Rllff 
KI'PCHENBR, Dln'ARrO Clearance Certificate 

Certificat de det:harge N2H 2M2 (519) 516-4130 

CON~RAcroR 
L'EN!'REPRENZUR 

CANADIAN CONSTRUCTION 
CON'PROLS LIHI!rED 
BOX .l.BS 
:BRBSLAZJ ON 
NOB lHO 

The Workers' Compel\SatiOn Board CWCBJ hereby w.iw!s its tlahts uncle, 
Section 1 t (3) (R.S.O, 1990) of the w«tra• Cqmp,n,ytl?4Ag to hold 
the Principal that IS In a conirac1W1 agreement wl1h the CoMraotot 
narneel, liable ior anv Section 11 (31 O\,.S.o. 1990) liabUitv of the 
Contractor for assessments and '4!Yles Of the WC8 owing new,, or wittin 
·so d,ys frorn the date of this Certificate. 

Par la_~, la COmrnl$sion des accidmts du travaU (CAT> renonce 
aU1C dloits QUi lul '°"' conf6* on vertu du paragraptte 11 f3> de Sa /JJf. 
IUCill £i*1tt dt tnyail {L.R.0. 1990) et Qui l'autOtlsent l tri 
renttepr~ principal. qui a stgn6 une entente eot\~le avec 
l'entte~ dottt le nom figuro sur 1a pr6sent cettif~t. ,esponsable du 
palement de toute cotiation ou de toute aornme que l'entret)t.,... est 
tenu de veiser l It CAT tmmUiatetnent ou dans la 80 iouts suwant la 
data indlq~e SYI' ce cettmcat. 

'l'IIIS CZRTI1'ICN1'B IS VAr.ID FOR ALL CON'.tRAC'l'S OF 
'l'U NAMED CO.tn'RACT'OR DIJRING 'l'HZ EFFECTIVE PERIOD 

LB PRESBN'l' CBRr:t'J'ICM BS'l' VALIDZ POUR TOVS LBS CONT~S PASSES PAR 
LBDI'J' EN'I'UPRBNZCJR PENDAl1'1' LA PERIODB D'Al'PLICA!PION DU CZteirICM 

V.SW .stm when signed by an authorized or&. of tht WCI. 
No,z v:!{jff U118 M ~ trlll'I at,tW ~•Ill OIIT. 

4011759 240643FD 

Ret-.,Tauw DoscriPtion Rate/TMIX DHcrlpllon 

723 GBNBRAL CONTAAC'l'OR 745 CONCflB'l'B/FORJIING 

, 
.. 

Z005B3900 

403 667 3199 PAGE.004 
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EN V.1 RO NM ENT AL 
Environmental Contractors & Engineers 

November 14, 19.95 

· Indian and Northern Affairs Canada 
Arctic ·environmental Strategy · · 

. ~ ... 
•.;: ~. 

I I • ,, 

Action on Waste/Contaminants 
#345, 300 Main Street . ' 
Whitehorse, Yukon 

I 
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I· 
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· .-'Y1A285 . 

. Attention: Mr·. Mark Palme~JMr .. Brett !::lartshorne· 

Dear.Sirs: 

Re: Waterloo sa.:ra.r111 ln•tallation ; . 
01~ :Venus Mine Site, Yµkon.Territory 

: . " 

This letter.is to confirm that as per our contract with the Carcrossiragi~h Development· 
. Corporation, C3 Environm,ntal · warrants against defects in workmanship and materials. 
related to the supply and installation of the Waterloo Barrier™ system for a period· of one · 

. y~ (effective as of final co~pletion Septem,ber.25, 1995). 

This warranty ·is. limited only to the. provision of ·mate~s and . senti~ · necessary to 
repair/reinstate··the barrier in orc;ler to· achieve ·the specifted perfonnance·aiteria and 
does not cover Cd'hti~gent liabilities .. • · 

. \ . -. . . 
. C3 Environmental does not assume liability with respect to the perfcmnance of the overall 
site remediation program ~nd ·canno( be. responsible: for sub~uent damage to the 
barrier caused by other parties or activities beyond.our control.. · 

,. 

Should you have any questiQns or require additional informati.on,· ple.ase do not'hesitate 
· .,o contact the undersig~ed at your convenience. . · 

Yours truly, ... . . 

I' 

' 
/ . 

Containment• Control • Correctiva·Action, 
. ,· . P.O. Box 188, Breslau, Ont. NOB 1MO Phone (519) 648-~611 Fax (519) 648-3505 

1
· 

DEt 5 '95 14:48 . . . . . 
403 667 8199 PAGE.005 
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J. R. Paine & Associates Ltd. 
CONSULTING AND TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 

AODRESSALLCORRESPONDENCETO 

PUBLIC WORKS CANADA 
Architectural and Engineering Services 
1000 Canada Place 
9700 Jasper A venue 
Edmonton, Alberta 
T5J 4E2 

Attention: Mr. George Strynadka, Senior Project Engineer 

Dear Sir: 

Re: Venus Mine Tailings Project 
Construction Management Services 

14 Burns Road 
Whitehorse, Yukon 
YlA 4Y9 

File No: 8054-12 

September 07, 1995 

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 
462-1288 

GRANDE PRAIRIE 
532-1515 

WHITEHORSE 
668-4648 

PEACE RIVER 
624-4966 
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J. R. Paine & Associates Ltd. 

... \ 2 

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 

Augus~ 11, 1995. The following includes a summary of the activities, expected and 

actual completion dates. 

Item 

1 

2 

3 

4 

5 

6 

7 

Activity 

Mobilization - prepare 
work area, field office, 
site access 

Clean-up debris, brush and 
dispose 

Provide temporary drainage 
and filter 

Cut off and plug existing 
decant line 

Excavate and place 
peripheral tailings 

Level tailings area, grade 
and compact 

Install sheet barrier wall 

Expected 
Completion Date 

95/08/21 

95/08/21 

95/08/21 

95/08/21 

95/08/28 

95/09/05 

95/10/02 

Actual 
Completion 
Dates 

95/08/18 

95/08/11 

95/08/25 

95/08/30 

95/08/23 

Anticipated 
95/09/08 

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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J. R. Paine & Associates Ltd. 

... \3 

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. 

•determine location of and elevation of lowest point in pond. 
•stake out primary trench location as shown in Figure One in Appendix "A". 
•Move 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" . 
•Place rock material along -4.5% grade section for erosion protection. 
• Establish secondary trench using backhoe and then with hand digging. 

The tren~h 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 directed 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 DIANO, Water Resources (Refer 

to Appendix C). 
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J. R. Paine & Associates Ltd. 

... \4 

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: 

Llquid 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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J. R. Paine & Associates Ltd . 

. .. \5 

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. 



-,---------­
.. ~ 
" 

'i 
" 'i 
" ' *i 

J. R. Paine & Associates Ltd. 
CONSUL TING ANO TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE RIVER 

GRAIN SIZE ANALYSIS 
SAMPLE: PIT-1 CLIENT: PWGSC,A&ES Size of 

DEl7TH: n/a Sieve No. Opening 

LOCATION 80mm stockpile PROJECT: VENUS MINE TAILINGS (mm) 

DATE: 95/8/23 STUDY 5CO:Xl 50.0 

MADE BY: MEB CHECKED: 4oo:o 40.0 

28'.XX) 28.0 

CHARACTERISTICS OF SAMPLE: 20COJ 20.0 

MOIST. CONT~ 1.6 

'Jf, QRAVEL: 66.5 

'Jf. SAND: 29.8 

,r, l'INES: 3.7 

DESCR117TION OF. SAMPLE: 

SANDY GRAVEL, GW 
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LIQVIOLMT: 

PLASTIC LIMIT: 

REMARKS: 

-sample orlglnaled from the 80mm mlnUs Slit>-
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J. R. Paine & Associates Ltd. 
CONSULTING ANO TESTING ENGINEERS 

EDMONTON - GRANDE PRAIRIE - WHITEHORSE - PEACE Rl'v'ER 

AOOResll M.L COl'IRESP0NDENC% TO. 

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 Sk: 

Re: Venus Mine Taillngs Project 
Construction Management Services 

14 Burne Road 
Whitehorse, Yukon 
YlA 4Y9 

File No: 8054-12 

October 23, 1995 

From a grains size analysis { GSA) completed on the proposed capillary break material 

sample we have estimated the following range of coefficient of penneability. 

For a clean well graded sand and gravel mixture, GW, {See attaohed GSA) a 

coefficient of permeability would. be expected to be between 1.0 to 10~2 

centimetres/second. 

This variation in the coefficient may be expected due to variations in fines contents, 

compactness, hydraulic head, etc •• 

EDMONTON 
'62·1288 

GRANCE PRAIRIE 
e:32·1515 

WHITEHORSE 
~648 

PEACE RIVER 
624-4958 

00t6 899 cot IVd co:01 NOi S6/tZ/Ol 
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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 comments I please !eel tree to contact the undersigned. 

Wilbur C. lrnl~tt:'""P":""'Em~-­
Offiae Manager 
J.R. PAINE & ASSOCIATES LTD. 

WCK/mf 

3SHOH3.LIHAl 3:NIVd ar OOtZ 899 cot IVd co:01 NOH S6/tZ/01 
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NO. ACTIVITY 

Mobilizatioo. 

2 !Cleanup debris, 

brush and diSQOSe. 

3 IPTCMde temporary 

draina e & filter. 

4 Cut-off and pug 

existi decant. 

5 Excavate and 

ral tailin 

6 Level, grade & compact 

tailin s area . 

7 Install Waterioo Barrier. 

8 !Install geotextile fabric. 

9 Hai.J & place day cap. 

10 Screen and process 

ranutarfill. 

11 Hai.J ! 

raruar fill. 

12 Coostruct outfall & 

drain line . 

13 leap-off temporary 

draina e. 

14 Backtm. grade & 

landsca e. 

15 Final clean-up. 

- - -

1111 
1111 
1111 

AUGUST 1995 

Expected Construction Schedule 

Actual Construction Schedule 

Activity Omitted from contract 

- - - - - - - - - - - - -
VENUS MINE TAILINGS REMEDIATION: PROJECT WORK SCHEDULE 

SEPTEMBER 1995 OCTOBER 1995 

1 2 :J <I 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 :u 25 26 27 28 29 30 1 1 2 3 <I 5 6 7 8 9 10 11 12 13 U 15 16 17 18 19 20 21 22 23 24 25 26 27 28 
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Photo 3: Welder Cutting Top of Wall to Design Elevation 
8 Se tember 1995 
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Photo 1: Waterloo Barrier Installation 
5 September 1995 · 

Photo 2: Waterloo Barrier Installation 
5 September 1995 
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Photo 4: Sealing Wall Joints 
18 Se teinber, 1995 
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Photo 6: Placing Clay Layer above Geotextile 
2 October 1995 
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Photo 8: Difficulties during the Levelling of the Tailings 
9 September 1995 
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Photo 10: Hauling and Placing of Capillary Break Material 
11 October 1995 
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Photo 12: Concrete Plug at Inlet of Decant Pipe 
8 September 1995 
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Photo 14: Highway Culvert Repair 
17 September 1995 
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I Photo 18: Pi e Connections 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Photo 20: Excavation to Locate Old Pi e, Outside Wall 
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I Photo 22: Site in Ma , 1997 
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Photo 24: Coarse Material re raded. Final A earance Ma , 1997 




