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,. 1.0 INTRODUCTION 

I 
I 
I 
I 
I 
I 

EBA Engineering Consultants Ltd. (EBA) was retained by Public Works and Government 

Services Canada (PWGSC), Environmental Services, to provide specifications and construction 

management during the 1998 - Venus Mine Tailings Rehabilitation Program (Program) at the 

Venus Mine Site (Site) near Carcross, Yukon. A contract (Order# E2676-8-006I/001/XSB) 

was awarded to proceed with the project in October of 1998. 

2.0 BACKGROUND 

PWGSC initiated the Venus Mine Tailings Rehabilitation Program to address a potential slope 

instability issue and to place additional cover material on the cap for long term maintenance of 

the Venus Mine Tailings Impoundment Facility. For the slope instability concern, PWGSC 

Ill retained StdeffenbRobertson anti d Kr_isten Inch .. (S~) to ~onduct athslope stadbiblity analys~s and 

recommen a uttress con 1guration. T 1s m1ormat1on was en use y EBA m the 

I preparation of specifications for the Program's buttress construction. 

I 
I 
I 
I 
I 
I 
I' 
I 

Cap maintenance requirements included placement of additional coarse drain rock on the 

tailings and minor upgrades to the corrugated steel pipe (CSP) overflow structure. The work 

program herein describes the execution of work outlined in the specifications. 

Photographs were taken throughout all phases of the Program. The photos were compiled and 

cataloged in a photo album for PWGSC. The Program Photo Documentation Binder was 

received by PWGSC on March 181
\ 1999. All references to photos correspond to the 

numbering system used in the binder. 
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3.1 Specifications Development 

Specifications developed by EBA were required for the following rehabilitation activities: 

• Access road repair, 

• Construction of buttress support, 

• Placement of additional coarse drain rock, and 

• Two miscellaneous items: CSP repair & placement of additional fill material along 

sheet pile wall 

Specification details for the above activities, enclosed in Appendix A, formed the basis of 

construction methods and procedures during the Program. 

3.2 Access Road Repair 

The access road repatr is described in Section I 002 of the Program specifications 

(Appendix A). The road repair was required to permit vehicular and equipment access to the 

buttress for a 2 week period during buttress construction. Ed Grozic, P. Eng. was the EBA 

representative on-site during the access road repair. Daily Reports (Appendix B) confirm that 

the road repairs started on November 1 •i, 1998 and were completed on November 2n\ 1998. 

Reconstruction of the abandoned access road involved repairing numerous ditches 

perpendicular to the access road. In general the access road repair work was conducted in 

accordance with the Program specifications with the exception of additional minor repairs at 

the truck turn around. During the buttress construction the turn around area became soft and 

two loads of pit-run material were placed to stabilize the area. Upon completion of the buttress 

construction phase, both buttress and tailings area access roads were decommissioned by 

placement of a 1.2 m high rock and soil obstruction at each entrance. 



I 

~ 
I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 
I 
f 
I 

0201-98-13604 3 May, 1999 

Photographs that were taken during the Access Road Repair phase of the Program are 

identified as Photos #16 through #19 and# 86 in the Program Photo Documentation Binder. 

3.3 Buttress Construction 

The buttress construction is described in Section 1003 of the Program specifications 

(Appendix A). The construction initially involved placing a non-woven geotextile over the 

saturated, soft soil areas. Pit run material was then hauled to the site and placed in the 

appropriate areas to meet the required buttress specifications. EBA representatives Mr. Ed 

Grozic, P. Eng., or Mr. Chad Cowan, E.I.T., or Mr. Mike Billowits, P. Eng, were on site during 

the construction of the buttress, which commenced on November 2°d, 1998 and finished on 

November 71
\ 1998. Daily Reports, located in Appendix B, describe the procedure followed 

for construction of the buttress. During the construction it was noticed that there was a soft 

spot in an area of groundwater seepage between the buttress toe and small creek to the east. To 

alleviate this problem, additional drain rock, geotextile, and pit run were placed in the area. 

Figure 1 shows the location of actual geotextile that was placed beneath the buttress fill 

material and also identifies the approximate completion boundaries of the constructed buttress. 

Photographs that were taken during the Buttress Construction phase of the Program are 

identified as Photos #25 through #34 and #83 through #94 in the Program Photo 

Documentation Binder. 

3.4 Drain Rock Production 

A gravel borrow pit (Conrad Pit), km 90 on the South Klondike Highway north of the site, was 

used to produce and stockpile the screened capping material (Drain Rock). A large volume of 

Drain Rock was required to meet a specification band created by EBA (Appendix C). Cost 
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estimates for screening and stockpiling the drain rock were solicited from two Whitehorse 

contractors. NuWay Crushing Ltd. was awarded the job and they completed the Drain Rock 

stockpile on October 171
\ 1998. Mr. Ed Grozic, P. Eng (EBA representative) was on site 

during screening operations and carried out the Quality Control/ Quality Assurance (QC/QA) 

program to ensure that the aggregate being produced met the grain size distribution limits. The 

results for the QC/QA program are located in Appendix C. On October 191
h, 1998 the screened 

material stockpile was surveyed by Underhill Geomatics Ltd. of Whitehorse and found to be 

4280 m3 in quantity. 

Photographs that were taken during the Drain Rock Production phase of the Program are 

identified as Photos #11, #12 and #22 in the Program Photo Documentation Binder. 

3.5 Drain Rock Placement 

The Drain Rock placement is described in Section 1004 of the Program specifications 

(Appendix A). Mr. Michael Billowits, P. Eng., or Mr. James Buyck, Eng. Assist., were the 

EBA representatives on site during this part of the Program which was performed between 

March 3rd, 1999 and March 9th, 1999. The Daily Reports included in Appendix B summarize 

the work that was completed during this phase of the Program. The Program tasks for Drain 

Rock placement involved laying out non-woven geotextile in the appropriate areas and then 

spreading Drain Rock on top of the tailings area including the area of geotextile. The 

boundaries for the geotextile and Drain Rock placed on the site are shown on Figure 2. In 

general the Drain Rock placement was conducted in accordance with the Program 

specifications with the exception of one item that has yet to be completed. The Drain Rock at 

the site requires a final grading which is scheduled for May, 1999. 

Photographs that were taken during the Drain Rock Placement phase of the Program are 

identified as Photos #35 through #82 in the Program Photo Documentation Binder. 
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3.6 Miscellaneous Items 

The Miscellaneous Items are described in Section 1005 of the program specifications 

(Appendix A). Daily Reports (Appendix B) confirm that the miscellaneous items were started 

on October 301\1998 and completed on November 2°d,1998. The items consisted of: 

• filling in voids along the sheet pile wall with 20 mm crush, 

• placing 20 mm crush in void beneath culvert inlet flange, and 

• re-fastening both inlet and outlet flanges to the existing outfall culvert 

structure. 

Photographs that were taken during Miscellaneous Items phase of the Program are identified as 

Photos #14, #15, #20, #21 and #24 in the Program Photo Documentation Binder. 
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4.0 REPORT CLOSURE 

The Venus Mine Tailings Rehabilitation Program was conducted in accordance with the 

Program specifications. All specification items were completed except for the final grading of 

the drain rock in the tailings area of the site. The final grading will be completed in May, 1999. 

EBA Engineering Consultants Ltd. trusts this summary report meets your present requirements. 

If you have any questions please do not hesitate to contact the undersigned. 

Respectfully submitted, 
EBA Engineering Consultants Ltd. 

/J 

Chadwyck P. Cowan, CET, E.l.T. 
Junior Engineer, Environmental 

James S. Buyck 
Engineering Assistant 

CPC/JSB/MEB/cc/jb 

Reviewed by: 

' 

Michael E. Billowiis, M.Sc., P.Eng. 
Project Engineer, Environmental 
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1998-9 Venus Tailings 
Rehabilitation Program 

GENERAL INSTRUCTIONS Section 1001 
Page 1 of3 

2. 

Description of Work 

.1 This specification describes various remedial works that are to be 
conducted at the Venus Tailings Impoundment Facility (Site) located at 
approximately Km 86.5 on the South Klondike Highway. This work is 
subsequent to the Venus Mine Tailings Site Rehabilitation Program 
initiated by Public Works and Government Services Canada in July, 1995 . 

. 2 The work under the 1998-9 Venus Tailings Rehabilitation Program 
includes the following four items: 
• Access road upgrading to facilitate site access during construction and 

road decommissioning following construction, 
• Construction of a buttress support along the slope at the south-east 

portion of the site, 
• Placement of additional coarse drain rock on the existing tailings cap, 

and 
• Two miscellaneous items involving a repair to the existing outfall 

culvert structure and the placement of additional fill material adjacent 
to the existing sheet pile wall. 

.3 There will be two phases of work to complete the tasks described herein. 
The first phase will involve the access road upgrade, buttress construction, 
and miscellaneous items and will be performed prior to November 7, 
1998. The second phase will involve the placement of drain rock and will 
be performed after January 15, 1998 but prior to March 1, 1998 . 

.4 Details of the work under this contract are provided in the subsequent 
sections and the accompanying figures. 

Items peculiar to this contract include: 

.1 

.2 

.3 

The Contractor is free to use his discretion on the selection and utilization 
of equipment for this project. However, consideration should be given to 
the soft soils over part of the site. 
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, 1999. 
Access by the Contractors equipment onto the existing tailings area is to 
be prohibited at all times unless indicated on the contract drawings and 
specifications. 

I 3. Work Areas ,, 
I 

.1 The Contractor shall remove all temporary structures and shall clean up 
the construction area, borrow area, and access road to the satisfaction of 
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1998-9 Venus Tailings 
Rehabilitation Program 

GENERAL INSTRUCTIONS Section 1001 
Page 2 of3 

the on-site Engineer. This may include, but not be limited to, removal of 
brush and other construction waste materials and site grading to ensure the 
site is left in a reasonable aesthetic condition . 

. 2 All damage caused to the existing site due to the Work under this Contract, 
and not called for as Work under this Contract, shall be made good by the 
Contractor at no extra cost to the Owner and to the satisfaction of the on­
site Engineer. 

.3 The Contractor shall conduct operations with minimal interference to 
adjacent public or private roadways, and keep such areas free of materials 
and debris. 

4. Fill Materials 

.1 Three types of fill materials will be used for the construction work 
described herein. All fill materials are available (no processing necessary) 
at the Conrad Pit which is located at Km 90 on the South Klondike 
Highway, approximately 3.5 Km north of the Site. The materials include 
the following: 

Material Type 
Pit Run 

Drain Rock 

20mmminus 
Crushed Rock 

5. Project Meetings 

Description 
Sandy gravel pit run (see 
Appendix A for source 
description) 
Coarse crushed gravel 
meeting the gradation 
described in Section 1005 
Sand and gravel meeting 
YTG "Granular A" (20mm 
minus) Specification 

Application 
Buttress Construction 

Tailings Cap Material 

Road upgrading 

.1 The Contractor and the on-site Engineer will develop an appropriate 
schedule for holding project meetings. The time and locations for such 
meetings shall be approved by the on-site Engineer. 

.2 An initial meeting shall take place prior to the start of work to discuss a 
work methodology plan which will be proposed by the Contractor and 
agreed upon by the Owner's site representative. This work methodology 
plan shall demonstrate how the various activities will be carried out, and 
indicates the equipment to be used and the anticipated duration. 
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.1 The Contractor shall 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 in accordance with the on-site Engineer's 
instructions. 

-------------------------------eoa 
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1998-9 Venus Tailings 
Rehabilitation Program 

1. General 

SITE ACCESS Section I 002 
Page I of2 

.1 This section describes the necessary upgrading work required for the use 
of the old access road to the tailings area, the decommissioning of access 
routes following construction, and scheduling considerations 

2. Old Access Road Repair - General 

.1 The old access road is located along the east side of the tailings area as 
shown on Figure 1. The road was abandoned during the 1995 construction 
program and has since been replaced with the existing access road which 
leads directly onto the tailings area. It will be critical that during non­
frozen conditions of the tailings ( during the October, 1998 work program) 
that there is no vehicular traffic on the tailings area. As such, the old 
access road which is located to the east of the tailings area is to be used 
during construction. As part of the abandoning of this road in 1995, two 
areas of the upper section (shown on Figure 1) have been damaged to 
restrict vehicular access. There is a 20 m long section and a 25 m long 
section of this road which requires grading work to a necessary standard 
which will permit access to the site by all vehicles and equipment for 
approximately a 2 week period (during buttress construction). 

3. Old Access Road Repair- Execution 

.1 Three to five gullies were excavated perpendicular to the access road when 
the road was decommissioned in 1995. This has caused ditches 
approximately 1.5 m deep in these locations, along with soil piles 
stockpiled adjacent to the ditch excavations. Some grading work will be 
required to restore the road to an operational condition for the maximum 
two week construction period in October, and early November 1998. This 
grading work will include some compactive effort during filling 
procedures to prevent settlement or rutting. Compactive effort will be 
required to achieve approximately 98% of the corresponding Standard 
Proctor Density (to the satisfaction of the on-site Engineer). Following 
grading, a 100 mm thick surface coarse of 20 mm minus crushed rock 
gravel ( available at the Conrad Pit at Km 90) is to be applied along the 
restored section (approximately 45 min length). 

.2 The road repair is to include provision for a turn around area in the 
vicinity shown on Figure 1. An alternate turn around location may be 
selected by the contractor with the prior approval of the on-site Engineer. 
Every effort should be made to avoid vehicles travelling onto the tailings 
area when the trucks turn around. If this cannot be avoided, a 0.5 m thick 
lift of Drain Rock material is to be placed on those areas of tailings where 
trucks intend to travel (areas to be approved by on-site Engineer). Fill 
materials for the turn around area (outside of tailings area) shall consist of 
a levelling coarse of 20 mm minus crushed rock gravel from the Km 90 
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1998-9 Venus Tailings 
Rehabilitation Program 

SITE ACCESS Section I 002 
Page2 of2 

borrow pit, compacted to achieve a suitable surface area for travel by the 
haul trucks (to the satisfaction of the on-site Engineer). 

.3 The lower portion of the Old Access Road that leads down to the area of 
the buttress shall be redirected toward the lower reaches of the slope to 
facilitate construction of the buttress in this area first. Fill material 
required for this shall consist of Pit Run material. The final site grading of 
the Buttress shall incorporate this lower part of road. 

4. Existing Access Road - Decommissioning 

.1 Immediately following the repair of the Old Access Road as described 
above, the existing access route which leads directly onto the tailings is to 
be blocked from vehicular traffic by placing boulders and soil along the 
width of the road as shown on Figure 1. There are currently boulders in 
this area that simply have to be relocated to restrict access. As well, soil 
shall be pushed to supplement the barrier created by the boulders. 

5. Site Access - Decommissioning 

.1 Following completion of the buttress construction, the Old Access Road is 
to be blocked from vehicular traffic by placing a minimum of 1.2 m high 
soil and rock obstruction with steep side slopes such that vehicles could 
not pass the obstruction. 

------------------------------ ~ ..... 
eoa 
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1998-9 Venus Tailings 
Rehabilitation Program 

BUTTRESS CONSTRUCTION Section 1003 
Page 1 of2 

1. General 

.1 The work necessary for the buttress involves hauling and placing Pit Run 
material at the south-east portion of the site as shown on Figure 2. The 
order of execution will involve initially placing a non-woven geotextile in 
areas where existing saturated, soft soils occur and then placing Pit Run 
material to the lateral and vertical specifications described herein. 

2. Schedule 

3. 

4. 

.1 The buttress construction must be completed within 14 days from the date 
that the Contract is awarded. 

Fill Material Source 

.1 The fill material used for construction of the buttress shall consist of Pit 
Run which can be obtained from the south portion of the Conrad Pit 
( denoted as "Future Source Area" on the site plan drawing of the Conrad 
Pit located in Appendix A). Care must be taken during borrowing 
activities to restrict materials greater than 400 mm diameter from entering 
the haul trucks. Hand removal of material greater than 400 mm diameter 
may be necessary during spreading of the fill during buttress construction. 

.2 The Pit Run material used as fill at the Site shall consist of hard, durable 
particles, shall be free of roots, topsoil, and other deleterious material, and 
shall have a grain size distribution conforming to the following table. 
Direction will be provided by the on-site Engineer to ensure that the Pit 
Run source at the Conrad Pit meets the gradation shown below. 

Grain Size (mm) 
400 
50 
20 
0.08 

% Passing 
100 
60-100 
30-60 
2-10 

.3 The Conrad Pit site is to be cleaned of debris caused during borrowing 
activities at the completion of the October, 1998 construction program, to 
the satisfaction of the on-site Engineer. 

Geotextile Placement 

.1 The geotextile is intended as a base below the Pit Run fill. The geotextile 
will act as a separating layer to avoid mixing of the soft saturated silt and 
sand native material and the Pit Run fill material . 

. 2 The geotextile material shall consist of non-woven, needle punched 
polypropylene, selected from the following list of approved materials: 
• Armtec 200 Non-woven (available at Kilrich Industries) 
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1998-9 Venus Tailings 
Rehabilitation Program 

BUTTRESS CONSTRUCTION Section 1003 
Page2 of2 

5. 

.3 The geotextile material is to be placed directly on the existing ground 
surface in the area described in Figure 2. The surface must be free of 
sharp objects. To achieve an acceptable surface, hand clearing of 
vegetation or obtuse rocks may be necessary . 

.4 Seams shall have a minimum overlap distance of 600 mm. 

.5 Place Pit Run fill material immediately after laying the geotextile. Pit Run 
material must be placed so as to avoid damage to the geotextile. This shall 
include a maximum drop height of 1.0 m for fill directly onto the 
geotextile and a minimum lift thickness of 0.5 m for the first lift of fill 
material. Lifts thicker than 0.5 m may be required in wet areas. 

Fill Placement 

.1 Pit Run shall be obtained from the Conrad Pit (Pit) as previously described 
in Section 1001 and Section 1003, Subsection 2. above . 

. 2 The fill construction shall conform to the lines, grades, and elevations 
shown on the plan and profile drawings described herein (refer to Figures 
2 through 5). Fill thickness shall not exceed 600 mm for each lift. 
Satisfactory compaction will be obtained by regular operations of the 
equipment during spreading . 

.3 Fill shall not be placed on significant amounts (greater than 25 mm 
thickness) of snow. If snow clearing is necessary (as directed by the on­
site Engineer), care must be taken to avoid disturbing the underlying 
native soil profile. Snow removal practices must be approved by the on­
site Engineer prior to initiation. 

.4 The sequence of fill placement must be such that fill is initially placed at 
the lower reaches (east side of buttress area) of the slope. Once the top of 
fill is near the design elevation, filling activities would progress up the 
slope toward the west until the final buttress design configuration is 
realized . 

. 5 Care must be taken not to disturb the existing wells within the buttress 
area during construction. Damage to the existing wells will result in 
replacement at the cost of the Contractor . 

. 6 During dumping and spreading, the Contractor shall remove and dispose 
of off-site, to the satisfaction of the on-site Engineer, all debris, vegetation, 
or any material not conforming to the requirements specified herein . 

. 7 Elevations for the fill material will be verified by the on-site Engineer 
during construction by the placement of cut/fill stakes for the use of the 
Contractor. Surveying assistance will be provided by the on-site Engineer 
during final grading. 

.8 Final grading of the Pit Run fill material will be necessary to obtain a 
relatively smooth surface and to ensure that the fill material matches the 
existing grade along the perimeter of the buttress. 
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1. General 

2. 

3. 

4. 

.1 This section describes the placement of coarse Drain Rock material on the 
existing tailings area to supplement existing rock cover at the Site. 

Schedule 

.1 The schedule for the placement of the Drain Rock is such that it must be 
completed when the tailings are completely frozen. The Drain Rock 
placement is to occur after January 15, 1999 and must be completed before 
March l, 1999. The actual scheduling of the work could occur during 
favourable weather conditions between this period, at the discretion of the 
Contractor. However, scheduling shall be coordinated by the on-site 
Engineer. 

Drain Rock Source 

.1 The material to be used for the Drain Rock placement on the tailings cap 
shall consist of the existing stockpile at the Conrad Pit. This material has 
been produced by others and meets the following gradation. It may be 
assumed that the existing stockpile at the·pit meets this specification and 
no further confirmatory testing is required. 

Sieve Size (mm) 
150 
75 
50 
25 
10 

Passing by Mass (%) 
100 
30-100 
0-70 
0-15 
1 

Execution 

.1 

.2 

.3 

All snow shall be removed from the tailings area prior to placement of the 
Drain Rock material. This shall be accomplished in such a way as to 
avoid disturbing the underlying rock cap,. tailings, or frozen zones at the 
surface. The method of snow removal must be approved by the on-site 
Engineer prior to initiation. 
The material must be placed and graded to accomplish the fill 
requirements provided on existing grade stakes within the tailings 
impoundment area. 
The area in the vicinity of existing seepage water running onto the tailings 
impoundment may not be completely frozen at the time of rock placement. 
If this is the case, a combination of geotextile and/or geogrid material may 
be necessary to facilitate rock placement in this area (refer to Figure 1 for 
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potential unfrozen area). The necessity and extent of the geotextile and/or 
geogrid placement will be made by the on-site Engineer prior to 
construction in mid-January, 1999. The geotextile shall meet the 
specification described in Section 1003. The geogrid shall be selected 
from the following list of approved materials: 
• Layfield Plastics Geogrid (Style 8T) ( or equivalent as approved by on-

site Engineer) 
The geotextile shall be placed immediately on top of existing material, 
overlain by the geogrid, overlain by the rock fill in the general area 
depicted in Figure 1. 

.4 Care must be taken during rock placement and grading activities to ensure 
that the existing drive points are not damaged. The drive points consist of 
approximately 10 vertical pipes (maximum outside diameters of 40 mm) 
located in 4 clusters within the tailings area. Damage to the drive points 
will result in replacement at the cost ofthe_Contractor. 

5. Final Grading 

.1 Final grading shall be performed after the ice has melted and the rock has 
settled but prior to the succession of frost from the underlying silt cap and 
tailings material. Although this is estimated to occur in the latter part of 
April, 1999, the actual timing will reflect weather conditions this coming 
spring. As such, the Engineer will be responsible for monitoring the 
situation and informing the Contractor of the actual date of the grading 
activity. 

.. 
------------------------------A•fflC eoa 
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MISCELLANEOUS ITEMS Section 1005 
Page 1 of 1 

.1 The work under this section describes two minor items related to securing 
the flange connections at each end of the existing tailings impoundment 
outlet culvert and placing fill material in an existing cavity adjacent to the 
sheet pile wall. 

2. Flange Connections 

.1 The flange connections at the culvert inlet and outlet have not been 
securely fastened to the culvert. Secure connections shall be made by 
installing 2 - 20 mm diameter bolts at convenient locations between the 
culvert and flange, as illustrated in Figure 7. The bolt locations and 
method of installation are to be approved by the on-site Engineer. 
Provision shall be made to place a small quantity of 20 mm minus crushed 
gravel (less than 1 m3

) underneath the existing culverty inlet where a small 
void (less than 200 mm deep) occurs. Minimal compactive effort of this 
fill material shall be made with hand tools. Damage to the culvert during 
this exercise shall result in repair at the expense of the Contractor. 

3. Fill Material Adjacent to Existing Sheet Pile Wall 

.1 There is a cavity adjacent to the sheet pile wall at the location described in 
Figure 6. Approximately 15 m3 of Pit Run material (as described in 
Section 1003) shall be placed in this cavity and graded to match the 
existing topography. Some compactive effort should be made with 
existing equipment on site during fill placement. 

... 
------------------------------M . eoa 
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.1 Due to the nature of the work, a combination of lump sum payments and unit 
price items will be used to enumerate the Contractor on this contract. 

.2 Items which the contractor will submit prices for are as follows: 

.1 Upgrade existing site access road and decommission access road following 
construction activities, in accordance with the construction drawings and 
specifications. Price to include all labour, materials and equipment 
necessary to complete the work and all costs related to maintaining the 
access road during construction. 

.2 

.3 

LumpSum: _____ _ 

Construction of the buttress in accordance with the construction drawings 
and specifications. Price to include all labour, materials and equipment 
necessary to construct the buttress and all costs related to material loading, 
hauling, placing, compacting and grading . 

. 1 Supply and install 650 m2 of non-woven geotextile. 

Lump Sum: _____ _ 

.2 Load, haul, place, and grade an estimated 2600 m3 

(estimated 'in-place' volume) of Pit Run material to 
construct the buttress. Payment will be based on the actual 
volume of placed material (which will be confirmed by 
surveying following construction) at the unit rate price 
indicated below. 

2600 m3 @ ______ / m3 = _____ _ 

Placement of 4000 m3 (estimated 'in-place' volume) of Drain Rock 
material for surfacing of the mine tailings, in accordance with the 
construction drawings and specifications. Price to include all labour, 
materials and equipment necessary to complete the work and all costs 
related to material loading, hauling, placing, and grading. Payment will be 
based on the actual volume of placed material (as confirmed by surveying 
the source pile prior to and after construction) at the unit rate price 
indicated below. 

4000 m3 @ / m3 = ------ ------
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.4 Supply and install fasteners for the flange/culvert connections and backfill 
exposed sheet pile wall in accordance with the construction drawings and 
specifications (Section 1005 - Miscellaneous Items). 

LumpSum: ~-~---

.5 Provisional Item: Supply and install an estimated 100 m2 non-woven 
geotextile and geogrid material at the tailings impoundment water source 
as detailed in the construction specifications (Section 1004, Subsection 
4.3). Unit rate price to include all labour, materials and equipment, and 
site preparation necessary to complete the work. The actual area for each 
type of material which will be required will be confirmed by the on-site 
Engineer prior to the initiation of the second phase of construction in 
January, 1999. Payment will be based on the actual area of placement for 
each material at the unit rate indicated below. 

100 ml geotextile @ _____ /ml = _____ _ 

100 ml geogrid @ ______ /ml= _____ _ 

----------------------eoa 
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INSPECTION REPORT 

Project:.· ... . \/li!JJS~jlc.lftif>l(,.,:_f:II//Sl. 2 ... 
Location· .. )J[!Jjg_ (;MC(Zps.f _ ········-······ 
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INSPECTION REPORT 

Project: V~1dS_ (\{:1:fdS ,, -:_Plff/S€ ___ 2 ______ --- -----------
Location: ___ J\Jt.{M Cit{J-J:-/{Q'S.L ____ _ General Contractor: .!~-• ___ p) ~J~J'~'Y- -~(,) <::Jf.11\1,i 

Contractor's Representative: ___ _l_, __ }2_Lfr()_9/:y _________ _ 
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INSPECTION REPORT 
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EBA Engineering 

INSPECTION REPORT 

Project: YfNUS .. . gftfltd .. --- . Pt/11:SF ... 2. ..... . 

Location: .. . }lf?t!{ .. ~BQ&Q.~·:L .......... . 

Date: ....• "'9.~/J/~ ........ . 
General Contractor: l::.! 12.l.f'f.~O.& .... Zlf.t!fdY 1/, 
Contractor's Representative: .... l:..-:.!Z.~C;J,(,Iq~ .. 
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EBA Engineering 

INSPECTION REPORT 

Project·Y~t.JUS_ 't?atM ..... -_~&5.f _li. __ ....... . 
Location: ... ~..BlZ_.Ce.~~-§..!;i+ '::-1.i.:,. -··-···. 
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General Contractor:L,..]Z.IQ§,g,j_r._4~~/~-:, .... . 

Contractor's Representative: .b:',,.,./Z{~q_i{ ..... _ .. 

EBA Representative: J6f!l:'.,C:-!':~ ................... . 
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___ tlJv ... 1/2f.l{/~5 __ CvAIT, N ll!.!!ij ___ -m _ il/Ud., _/be~_ /lfltP ... lva~ . ::,;:,eepp;tJ(i ...... w ____ _ 
... .. LP£ _GA:21 ... SJ.JZ? i:JE r&£ 1:l}p 19/2_i;l--:J:A l. ...... Ahree1LJ.L.8*'x> .. CcT1M4...... .... ..... 
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LARGE AGGREGATE ANALYSIS REPORT 

N-\C,"15 . 
Project: -. \J'.e(Jl,'5 TA/l .. 11\)G<;. CoNf.Tf.lJCTl0 

Sample Number.:-, ___ d~;< ______ _ 
Address: k:~ .... & b P ;1, S::. k LorvO i K&' H~Jmple Location:---~--'--''---------

Project Number: Ol<e I ~9e, - lo&- C't 
Dale Sampled: _______ By: ___ _ Tim.e· _________ Temp.· _____ 0 c 
Client: fWG s C - 6'r1v ,,() VI Vl,\&f,l,,w Date Tested: 

t"!. . 
Ml)lv){.&Q Tested By: 

Natural Moisture Content: 

Crushed Faces: _____ 01 ____ 02 

Attention: ~6"1~,,.-· -"--H...,.,AC~~~'-----"'"" J'-"'-'fj-'-'k_i~· r _ _...r--=-l t' 11'\P/ • 
7 J 

Soil Description: --~t\.,..... _____________________________ _ 

c~-----------------------------------------
cc: _______________________________________ _ 

Remarks: _ ___..f---'V!?'-f-f-=--Oif~J~~sf"-f<""""'·---=~-"'-=-=J"---__,!l'""-'~ rf',_____,(a...:c..0.:..,U l''-<5'G,=-e __,v=?g~l9...,_Y'(..__,J'l-"'~"+'te...--.._~-"'='+---'t../..._· J_.___ 
~ £.'.~e t<S c.o/2 en fev'!tays C/.J"eC(_ 
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I ~~:.::~~mm) .LL~DL./j°'t,'-T' P.Eng. A 

-------------------------~ I Data presented hereon is for the sole use of 
the stipulated client. EBA is not responsible, 
nor can be held liable, for use made of this 
report by any other party. with or without the 
knowledge of EBA. 

The testing services reported herein have been performed by an EBA technician to 
recognized industry standards, unless otherwise noted. No other warranty is made. 
These data do not include or represent any interpretation or opinion of specification 
compliance or material suitability. Should engineering interpretation be required, 
EBA will provide it upon written request. 
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I INTERNET: mbillowits@eba.ca 

~Created: .. ~~/~/-~~-............................. Time Created: 

ntion: Rod 

2:00:04 PM 
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I BJECT: SCREEN AND STOCKPILE OVER-SIZE AGGREGATE AT EXISTING 
BORROW PIT, KM 90 (CONRAD PIT), S. KLONDIKE HIGHWAY 

I ::iuires a cost estimate to screen and stockpile 4000 cubic metres of over-size aggregate meeting the specified gradation 

.hown below. The source would be as shown on the attached site plan drawing and associated test pit and grain size 

I lion. 

ize (mm) 

I 
I 

Passing by Mass(%) 

100 

30-100 

0-70 

0-15 

1 I •terial would be stockpiled at the pit, within 200 m from the aggregate source (location which will not interfere with existing 

:>ckpiles). The screened material shall consist of hard, clean, durable material, free from deleterious materials and contain no I matter. The Contractor shall obtain and ship to EBA representative samples of the material containing not less than 25 kg for 

:reening shift (1 per day). Acceptance of the material (for payment) will be based on a report by EBA which contains sieve 

I s results and a written approval by the Engineer. Surveying will be provided by Underhill Ltd. to verify that a minimum volume 

I m3 has been produced. Payment will be based on an upset limit, lump sum cost to produce 4000 m3 of aggregate meeting 

I NO performance criteria. The screening operation is to commence on or before October 13, 1998. Please provide a lump sum 

timate to produce 4000 m3 of aggregate described above. As well, provide a unit rate per cubic metre to produce material in 

I ' to the 4000 m3 estimate. It may be assumed that the additional material would be produced immediately following 

~on of the 4000 m3 stockpile (as necessary). The lump sum (upset limit to produce 4000 m3
) and unit rate (to produce 

I 
11 in addition to the 4000 m3) costs are required by 2 pm, Oct. 7, 1998. This request for quotation supercedes all previous 

1ondance provided by EBA to date. EBA reserves the right to refuse any or all price quotations. 

, ,s. 

et>a 
I ,1 number of pages including this page: 1 
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EBA Engineering Consultants l.td. 

October 19, 1998 

Public Works and Government Services Canada 
Environmental Services 
1000-9700 Jasper Avenue 
Edmonton, Alberta 
T5J 4E2 

Attention: 

Dear Sir: 

Subject: 

Mr. Michael Nahir, M.Eng., P.Eng. 

Crushed Aggregate Surfacing Material, 
Venus Mine Tailings Rehabilitation Program 
Near Carcross, YT 

EBA File: 0201-98-13604 

Production of the crushed aggregate for use as surfacing material for the Venus Mine Tailings 

Rehabilitation Program has been completed. This letter summarizes the crushing activities and 

the Quality Control/Quality Assurance (QC/QA) program undertaken by EBA Engineering 

Consultants Ltd. (EBA). 

The crushing program was carried out by NuWay Crushing Ltd. (NuWay) of Whitehorse, 

Yukon, at the Kilometer 90 Borrow Pit (Conrad Pit) located along the South Klondike 

Highway. NuWay mobilized equipment and personnel between October 14 and 15, and began 

producing crushed aggregate at 2 pm on October 15, 1998. The crushing program was 

completed on October 17, 1998 at 12 am. 

The crushed aggregate stockpile was surveyed on October 19, 1998 by Underhill Geomatics 

Ltd. of Whitehorse, Yukon, and found to be 4280 m3 in size. 

EBA carried out a QC/QA program during the crushing operations to ensure that the aggregate 

being produced was meeting the grain size distribution limits specified, as presented in Table 1. 

Calcite Business Centre, Unit 6, 151 Industrial Road, Whitehorse, Yukon, Canada Y1A 2V3 
Telephone: (867) 668-3068 - FAX: (867) 668-4349 - e-mail: whitehorse@eba.ca - http://www.eba.ca 
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0201-98-13604 Page2 

Table 1 - Grain Size Distribution Limits for Capping Material 

Sieve Size (mm) 

150 

75 

50 

25 

10 

Percent Passing by Mass (%) 

100 

30-100 

0-70 

0-15 

0 

October, 1998 

Seven samples were collected during the crushing program. The samples were returned to 

EBA's Whitehorse laboratory for sieve analysis. Results of the sieve analysis, presented on the 

attached sheets, indicates that the crushed aggregate meets the gradation requirements specified 

for the surfacing material. 

We trust this information satisfies your present requirements. If you require any additional 

information, please contact our office at your convenience. 

Respectfully submitted, 

EBA Engineering Consultants Ltd. 

Ed M. Grozic, P .Eng 
Project Engineer 
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LARGE AGGREGATE ANALYSIS REPORT 

Project: VENUS MINE TAILINGS REHABILITATION Sample Number: ---------------
Address: CARCROSS, YT Sam p I e Location: Sample Taken from Stacker Belt 

Project Number: 0201-98-13604 

Dote Sampled: 98/10/15 By:_EG _____ _ Time: 16:00 Temp: ______ _ 

Client: Public Works and Government Services Canada Dote Tested: 98/10/15 

Natural Moisture Content: 

By: MS 

------------
Crushed Faces: ------ Faces: ·-------

Attention: Mr. Michael Nahir, P. Eng. 

Soil Description_: __ G_R_AV_E_L ________________________________ _ 

Remarks: Capping Material for Venus Mine Tailings 

Material source - km 90 Borrow Pit (Conrod Pit) along South Klondike Hwy. 

SIEVE SIZES {mm) 

Sieve % Passing 
:2 

100~r· ---------------------,-~-~-,----~,--,!Qi:===-..,~~~--,~ 
. . . 

: : : : i : 
90 .................................................................................................................................. 1····1··· .. ···--·····:····; :············; ·:·····+········ 

: : : : : : 
60 .................................................................................................................................. [ .... ;. .............. :··/. ···:··········'···:·····;-········ 

. . :, : / : : 

300 100 

I : ···················································································································•••••••••••••••iJ•••••••?······1••••/••••••l·••••1•••••••• i 50 .................................................................................................................................. ,····j········,-· ··1········1···1··········j·····-········ 

~ 40 .................................................................................................................................. : .. ·+·--·' .. .) ........ :., ............ \ .... ..: ........ . 
200 100 
150 100 

: : / } 
30 .................................................................................................................................. : ... +., ........ i······).- .............. : ..... .:. ....... . 

: : : : .. 

75 98 20 ................................................................................................................................. : .... U ........... : ... ..1.\ ............... : .............. . 
50 59 : / 
25 12 

20 4.0 

10 .............................................................................................................................. /(· ;- .............. :.,. .... :, ................... _. ...... .. 

/ : : 1 : 
0 '-------------------------'---.......:...---''----'----'--
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LARGE AGGREGATE ANALYSIS REPORT 

Project: VENUS MINE TAILINGS REHABILITATION 

Address: CARCROSS, YT 

Sample Number: 2 ---------------
Sam p I e Location: Sample taken from stocker belt 

Project Number: 0201-98-13604 

Dale Sampled: 98/10/16 By:_N_uw_o,a...y ___ _ Time: 01 :00 Temp:. ______ _ 

Client: Public Works and Government Services Conodo Dote Tested: 98/10/16 By: MS 

Natural Moisture Content: ------------
Crushed Faces: _____ _ 

Attention: Mr. Michael Nahir, P. Eng. 

Soil Description: GRAVEL ·------------------------------------

Remarks: Capping Material from Venus Mine Tailings 

Material source - km 90 Borrow Pit (Conrod Pit) along South Klondike Hwy. 

SIEVE SIZES {mm) 

Sieve % Passing 
~ c, 00 5c! 
o ~H:l l?: I(! ~ ~ ;,,; 

100 .---------------------------....-----, 

: : ( 
90 ···························································································································:····i···············i····;··:····· 

. . . . 

80 ··································································································································1····i-··············v··· i·········/···i·····t········ 

300 100 
200 100 
150 100 

75 83 
50 52 

25 20 

20 11 

70 .................................................................................................................................. : .... ; ............... ' ...... j ............... = ..... .j ....... . 
· · I · I · · 

~ 60 .................................................................................................................................. 1 .... 1. ........... ,.I ...... 1 ...... , ........ 1 ..... l ....... . 
~ : : / : : / . . 

ffi 50 ·································································································································+··+····7· .. :·······+··,········--:-····(······· 
(_J : : : : : : 

~ w ················· ................................................................................................................ L ... ( ... .1. .... L ....... :. , ............ : ..... t ....... . 
: : , : :/ : : 

30 ··································································································································!····\··· ·········!-······).-··············\······; ....... . 

:: A I;,'[ 1 r 
/ t : , , , . 

0 L--------------------"'"'"'"'"'~-->---'-----'-----'------' 
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LARGE AGGREGATE ANALYSIS REPORT 

Project: VENUS MINE TAILINGS REHABILITATION Sample Number:_3 _____________ _ 

Address: CARCROSS, YT Sample Location: Sample taken from Stacker belt 

Project Number: 0201-98-13604 

Dote Sampled: 98/10/16 By: EG Time: 11 :00 Temp: ______ _ 

Client: Public Works and Government Services Canada Date Tested: 98/10/16 

Noturol Moisture Content: 

By: MS 

------------
Crushed Foces: _____ _ 

Attention: Mr. Michael Nahir, P. Eng. 

Soil Description:_G_RA_V_E_L ______________________________ _ 

Remarks: Capping Material for Venus Mine Tailings 

Material Source - km 90 Borrow Pit (Conrod Pit) along south Klondike Hwy. 

Sieve % Passing 

300 100 
200 100 
125 100 

75 94 
50 49 

25 14 

20 7 

"1 co 
0 
d 

SIEVE SIZES {mm} 

100 ,---------------------------------

\ \ : ,. : / ; 

90 ··································································································································[····i··············[····;· :···········[;·······~········ 
: : : : : : 

80 ··································································································································\····\.··············\·./.· .j .......... , ......... t ....... . 
j : i, : ,: 1 

70 .................................................................................................................................. \ .... ;. .............. ' ...... : .......... .; ......... +······· 

~ 60 .................................................................................................................................. 1 .... 1 ............ 11 ...... 1 ..... ./ .. l .......... : ....... . 
(J') : : : : : : 

i: II/i \/\ I 
30 ··································································································································:····i-··,· ·······:-·····(········(·········-\-········ 

20 ................................................................................................................................. .\ .... j.l ............ i ... ..1.j ........... l ......... i ....... . 
\ . ' I ' : : 

10 ............................................................................................................................. / .. 1 ............... \-.,. .. ··[···········(········1········ 

0 
/ , \ ' \ . 
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LARGE AGGREGATE ANALYSIS REPORT 

Project: VENUS MINE TAILINGS REHABILITATION 

Address: CARCROSS, YT 

Sample Number:_4 _____________ _ 

Sample Location: Sample taken from Stacker belt 

Project Number: 0201-98-13604 

Date Sampled: 98/10/16 By:_N_uw_a.:.-y ___ _ Time: 14:00 Temp: ______ _ 

Client: Public Works and Government Services Canada Dote Tested: 98/10/19 

Natural Moisture Content: 

By: MS 

------------
Crushed Faces:. _____ _ Faces: ______ _ 

Attention: Mr. Michael Nahir, P. Eng. 

Soil Description: GRAVEL ------------------------------------

Remarks: Capping material for Venus Mine Tailings 

Material Source - km 90 Borrow Pit (Conrad Pit) along South Klondike Hwy. 

Sieve % Passing 

300 100 
200 100 
125 100 

75 93 
50 53 

25 11 

20 2.3 

ra 
0 
d 

SIEVE SIZES (mm) 

Oil'> 
NN 

100.----------------------,-------r-...,,.......-----, 

: : : : ' : 
90 ·····································································'····························································:····(············'····· . ·········--:; ·······t······ 

: : . . : : 
80 ··································································································································[····j-··············[··/.· .\ .......... , ......... .:. ....... . 

: : :, . i 
70 .................................................................................................................................. : .... ;. .............. ' ....... [ ........... ; ......... -:- ....... . 

'. :. ,, : ':. : . : : 

~ so ··································································································································\····\.···········'·\· ...... : ...... , .... t ......... I········ 
vi 

: 50 i- / : Ii - , 
(..J : : : : : : 

o:: ' ' 1 ' 'L ' ' ~ 40 .................................................................................................................................. : .... ;. .......... : ....... .: ......... ; .......... :. 

: j ' . :, 
30 ................................................................................................................................. ,:- .. ·1···,· ·······1-··----t········--t··· 

20 ··································································································································!···}'- ···········l···,'·l··········-1······ ···:········· 

10 .............................................................................................................................. /":"···,-··········--·tr·--t--········f··········=········· 
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LARGE AGGREGATE ANALYSIS REPORT 

Project: VENUS MINE TAILINGS REHABILITATION 

Address: CARCROSS, YT 

Sample Number: 5 ---------------
Sam p I e Location: Sample taken from stocker belt 

Project Number: 0201-98-13604 

Date Sampled: 98/10/17 By:_N_uw_a.:.__y ___ _ Time: 01:00 Temp: ______ _ 

Client: Public Works and Government Services Canada Dote Tested: 98/10/19 By: MS 

Naturol Moisture Content: ·------------
Crushed Faces:. _____ _ Faces: ______ _ 

Attention: Mr. Michael Nahir, P. Eng. 

Soil Description: GRAVEL ------------------------------------

Remarks: Capping material from Venus Mine Tailings 

Material Source - km 90 Borrow Pit (Conrad Pit) along South Klondike Hwy. 

Sieve % Passing 

300 100 
200 100 
125 100 

75 88 
50 53 

25 13 

20 3.9 

SIEVE SIZES {mm) 
~ 
~ ~~ ~ l!2 ~ ~ ~ 

100 .--------------------------------... 

90 ..... ······································································································ .................... : .... : ............... ' ..... 
1
.: ....... ..l.1 

.. . 

80 .................................................................................................................................. ; .... ; ............... : .. ,.~ .. i .......... Y ....... i ....... . 
j \ j/ j /: I 

70 .................................................................................................................................. [ .... ; ............... ' ...... j ........... ; ......... i. 

~ 60 .................................................................................................................................. l .... l. ........... ,1. ...... 1 ..... ./ .. l ......... J ........ . 

I: iI/[[LLr 
30 .................................................................................................................................. j .... j ... ,~ ........ ; ....... y ......... l ......... -:-········ 
20 .................................................................................................................................. : .... i./ ............ 1 ..... l.\ .......... .l ......... l. ....... . 

. . : ' : . . 

10 ........................................................................................................... ................ /i·· j'···· .......... :,.,.. ... :, ........ ; .......... : ........ . 
/ : : ~ . 

0 l...------------------------'---__,._--'--'----'----' 
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LARGE AGGREGATE ANALYSIS REPORT 

Project: VENUS MINE TAILINGS REHABILITATION 

Address: CARCROSS, YT 

Sample Number: 6 ---------------
Sam p I e Location: Sample taken from Stacker Belt 

Project Number: 0201-98-13604 

Dote Sampled: 98/10/17 By:_EG ____ _ Time: 18:00 Temp:. ______ _ 

Client: Public Works ond Government Services Canada Dote Tested: 98/10/19 

Natural Moisture Content: 

By: MS 

·------------
Crushed Faces:. _____ _ Faces:. _____ _ 

Attention: Mr. Michael Nahir, P. Eng. 

Soil Description: GRAVEL ·------------------------------------

Remarks: Capping material for Venus Mine Tailings 

Material Source - km 90 Borrow Pit (Conrad Pit) along South Klondike Hwy. 

Sieve % Passing 

300 100 
200 100 
125 100 

75 97 
50 4-7 

25 15 
20 4.7 

SIEVE SIZES (mm) 
~ 
~ ~~ ~ ~ ~ ~ ~ 

100 r----------------------,--.,----,----,---,=,,...,...-r----i 
. . . 

: : '· : / : 90 .................................................................................................................................. l""\" ............. i .. ·;. :---··"·"·t; ....... 7 ...... .. 

:: !I !tL ,L : 
. . ' . / . . 

~ 60 .................................................................................................................................. i .... l ............ ,.1 ...... 1 ..... .1 .. l .......... i ........ . 
~ I \ = I : : 
§ 50 .................................................................................................................................. : .... ( .... T ... = ....... :-··, .... ·(·· .... ··f·····"· 
C,.J : : : : . . 

~ 40 .................................................................................................................................. 

1 

.... 

1 

.... / .... 1-·······v········; .......... j. ....... . 

30 ................................................................................................................................. -:- ... 1"',· ..... "\' ...... ( ........ ; ......... ':' .. . 
: : : : : : 

20 .................................................................................................................................. j .... j.l ............ L ... f.!. .......... l ........ : 
\ . : / : . . 

10 .............................................................................................................................. l···(······ .... · .. \·r····[···········l·········i-········ 
/ i 1 1 = . : 
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LARGE AGGREGATE ANALYSIS REPORT 

Project: VENUS MINE TAILINGS REHABILITATION 

Address: CARCROSS, YT 

Sample Number: 7 ---------------
Som p I e Location: Sample taken from Stacker belt 

Project Number: 0201-98-13604 

Dote Sampled: 98/10/17 By:_Nu_w--=ay ___ _ Time: 22:30 Temp: ______ _ 

Client: Public Works and Government Services Canada Dote Tested: 98/10/19 By: MS 

Natural Moisture Content: ------------
Crushed Faces: _____ _ Faces: ·-------

Attention: Mr. Michael Nahir, P. Eng. 

Soil Description: GRAVEL ------------------------------------

Remarks: Capping Material for Venus Mine Tailings 

Material Source - km 90 Borrow Pit (Conrad Pit) along South Klondike Hwy. 

SIEVE SIZES (mm} 

Sieve % Passing 
:2 
:; ~~ ~ I(? :_!J ~ ~ 

100r--------------------.,.........,---,-----r--.-...----. 

: : i r i, , 
90 .................................................................................................................................. i····j···· .. ·········\····; .. : ·········:; ....... t········ 

: : : : : : 
ao ' ' ' I ' I ' .................................................................................................................................. 1····r······ .... ····1; ··· =·········,1· .. ······:········ 

~ :: :::::::::::::::::::::::::::::::::::::·:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::r::r::::::::::;r: .. :r:::7:r:::::::r::::::: 

300 100 
200 100 
125 100 

I ~ I i /i l/ 0 

-

~ 40 .................................................................................................................................. , .. ··j····/··· ·1········1;'········!·················· 

30 ...................................................................................................................... -:-,.·(·,--· .... ,: ....... ),-··· .... ···[·· .... ···-:--···· .. . 

75 89 

50 46 
20 .................................................................................................................................. : .... 1., ........... : ..... ,.1 ........... f ......... , ....... . 

1 ), : / : 1 

25 8 

20 2.5 
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