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Yukon Zinc Corporation 
701 - 475 Howe Street 
Vancouver, British Columbia 
V6C 2B3 
 
Mr. Don Strickland 
Mine General Manager 
 
Dear Mr. Strickland: 
 
Wolverine Mine 
Waste Rock Storage Pad 
 
This report presents the construction record of the Rock Pad Storage Facility for the 
above project. The rock pad will be used to temporarily store mine rock prior to use as 
backfill for the underground workings. The rock pad is lined with an impervious 
geomembrane and will store up to 170,000 tonnes of potentially acid generating mine 
waste rock. Runoff from the rock pad will be collected in a sump and directed to the 
tailings storage facility where it will be reclaimed for use in the mill, or treated and 
discharged to the environment. 
 
If you require further details please contact the undersigned. 
 
Yours truly, 

KLOHN CRIPPEN BERGER LTD. 
 
 
 
 
Harvey McLeod, P.Eng. (YT) 
Senior Geotechnical Engineer 
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1. INTRODUCTION 

In 2011 construction on the Wolverine Project Waste Rock Storage Pad (WRSP) was 

substantially completed. The work was performed by Arctic Construction Ltd. and 

monitored by Yukon Zinc Corporation (YZC) construction manager. Construction 

activities included: 

 
 Construction of  surface water Diversion Ditch C; 

 Clearing and grubbing of WRSP foorprint; 

 Grading and proofrolling of WRSP foundation; 

 Installation of WRSP underdrains; 

 Construction of a contact water containments berm; 

 Installation of 30 mil LLDPE geomembrane; and 

 Installation of a pipe through the containment berm and liner to transmit 
contact water to the tailings storage facility. 

 

This report documents the civil works construction for the WRSP and related 

infrastructure for the YZC Wolverine Project. See Drawing D-WR-001 for the WRSP 

general arrangement.  

 

Photos of the WRSP construction work are shown in Appendix I. 
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2. ROCK PAD CONSTRUCTION 

2.1 Surface Water Diversion 

Runoff from the catchment area upstream of the rock pad is diverted to the west, via a 

new diversion designated Diversion Ditch C, for eventual discharge into Go Creek. The 

ditch was excavated and the work was monitored by YZC construction manager. 

Diversion Ditch C is shown on Drawing D-WR-001. 

 

The diversion ditch will transition to a culvert under the main access road. The culvert 

should be a minimum of 800 mm diameter, or equivalent, and is still to be installed.  

 

2.2 Foundation Preparation and Liner Base Design 

Site preparation and placement of materials was carried out with the following sequence, 

under the supervision of YZC construction manager: 

 

 Foundation Preparation: The pad area was cleared and grubbed and soft or 
loose soils were removed. Organic soils were stockpiled for future 
reclamation purposes; 

 Site Grading: The site was graded with a cut and fill operation. With 
surplus material borrowed from the west side of the pad area and dozed 
into the basin to form a smooth regular base pad to form the main 
foundation. Graded material was compacted with a large drum vibratory 
roller; and 

 The liner base was graded to allow positive drainage of infiltration water 
towards the downstream water collection sump. 

 

The final liner foundation was inspected and approved by Layfield prior to placement of 

the liner, as show in Appendix II. 
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2.3 Liner Underdrain 

A system of French drains was installed under the supervision of YZC construction 

manager, as shown on Drawing D-WR-001, to direct any water that bypasses Diversion 

Ditch C under the pad area. The drain consists of approximately 1 m2 area of drain gravel 

enclosed in a geotextile fabric and reports to the natural drainage downstream of the 

WRSP. 

 

2.4 Liner 

The main components of the liner system included the following: 

 

 Liner Base Preparation: As described in Section 2.2 above. Where the 
foundation was too rough, as assessed by a Layfiled representative onsite, 
a 12oz. geotextile filter fabric, Layfield LP16 textile was placed to provide 
additional protection for the geomembrane; 

 Geomembrane Liner Placement: The liner was a 30 mil. LLDPE 
geomembrane, Layfield Enviro Liner 4030. The liner was placed over the 
entire pad, perimeter berms, and collection sump areas; 

 Overliner Protection: The overliner protection consisted of a 12oz. 
geotextile filter fabric, Layfield LP16 textile; and 

 Fill Protection: A 500 mm thick protection layer of silty glacial till was 
placed over the geotextile. The layer was carefully spread in one lift with a 
small dozer. 

 

The placement of the geomembrane was monitored by Layfield. Layfield’s quality 

control / quality assurance report is included in Appendix II. 

 

2.5 Water Collection Sump 

A water collection sump is formed at the downhill side of the pad to temporarily store 

water prior to piping to the tailings storage facility (TSF). The sump is capable of storing 
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the equivalent water volume of 40 mm of precipitation over the entire rock pad and sump 

areas (4 ha), which is equivalent to approximately 1600 m3 of required storage capacity. 

A valved pipe outlet was installed. This pipeline will be extended to the TSF in 2012, to 

allow gravity flow of collected water. 
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3. OUTSTANDING WORK 

Two activities will be completed in 2012: 

 

 Installation of a minimum 800 mm diameter culvert to transmit flows from 
Diversion Ditch C to below the Mine Access road; and 

 Extension of 150 mm diameter HDPE pipeline from WRSP sump to TSF. 
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Selected Photos (From Yukon Zinc Corp) 
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Photo 1 Waste Rock Storage Pad Liner Foundation 
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Photo 2 Waste Rock Storage Pad Liner Foundation 
 
FOR ADDITIONAL PHOTOS SEE APPENDIX III – DAILY REPORTS 
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APPENDIX II 

Geomembrane QC/QA Report (From Layfield 
Environmental Systems Ltd.)



 

 

Project Completion QA/QC Package 

for 

 

Yukon Zinc Corp. 
c/o Arctic Construction Ltd. 

 

Waste Rock Storage Area Liner 
 

Wolverine Mine Site, Yukon 

 

Supply and Install of Enviro Liner 4030 
 

 

 

 

       Prepared By:  Michael Cerilli  

 

       Reviewed By: Fred Cross 

 

       Date Submitted: January 3, 2012 



 

   

 

Layfield Environmental Systems Ltd. 
 

Table of Contents 
 

for 

Yukon Zinc Corp. 
c/o Arctic Construction Ltd. 

 

Waste Rock Storage Area Liner 
 

Wolverine Mine Site, Yukon 

 

1. Waste Rock Storage Area 
  

1) Certificate of Acceptance of Soil Subgrade Surface 1 pg. 

2) Geomembrane Deployment Log 12 pgs. 

3) Geomembrane Trial Seam Log 3 pgs. 

4) Geomembrane Seam Log 11 pgs. 

5) Geomembrane Defect/Repair Log 12 pgs. 

6) Geomembrane Vacuum/Air Lance Test Log 12 pgs. 

7) Geomembrane Destructive Test Report 5 pgs. 

8) Enviro Liner 4030 As-built 1 pg. 

9) Certificate of Final Inspection and Acceptance 1 pg. 

 

2. Other Documents 
  

1) Fabrication QC 7 pgs. 

2) Enviro Liner 4030 Mill Certificates 5 pgs. 

3) LP16 Mill Certificates 4 pgs. 

 

3. Installation Warranty 
 

1) Installation Warranty 1 pg. 
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APPENDIX III 

Daily Reports (From Yukon Zinc Corp) 
 



 

Wolverine Project 

Environmental Inspection Form – Photos 
      

Site Name: Waste Rock Pad – Day 2 Date: October 30, 2011 

 

 

 

 

Photo 1 (11/10/30): Looking southeast – 1st geo-
membrane protective cloth laid with the ends tugged 
in and over the anchor trench along the southwest 
berm.  

Photo 2 (11/10/30): Looking east - G-panel liner 
rolled over the 1st layer of geo-membrane cloth. 

 

 

 

Photo 3 (11/10/30): Looking southwest – Spreading 
the G-panel liner over the 1st geo-membrane cloth. 
Bags of sand used to hold the cloth in place. 

Photo 4 (11/10/30): Looking southeast – G-panel fully 
spread over the 1st geo-membrane cloth. 

 
  



 

Wolverine Project 

Environmental Inspection Form – Photos 
 

Site Name: Waste Rock Pad – Day 2 Date: October 30, 2011 

 

 

 

 
Photo 5 (11/10/30): Looking north – laying 2nd LP16 
geo-membrane cloth over the G-panel. 

Photo 6 (11/10/30): .Looking southeast – G-panel 
completed. Anchor trench backfilled with materials.

 

 
Photo 7 (11/10/30): .Looking west – installing geo-membrane cloth and G-panel liner along the southwest wall; 
snow removal within the pad and trenching the anchor trench along the perimeter of the pad. 



 

Wolverine Project 

Environmental Inspection Form – Photos 
      

Site Name: Waste Rock Pad – Day 3 Date: October 31, 2011 
 

 

 

 
Photo 1 (11/10/31): Looking southeast – 1st geo-
membrane protective cloth laid with the ends tugged 
in and over the anchor trench along the southwest 
berm.  

Photo 2 (11/10/31): Looking east - A-panel liner rolled 
over the 1st layer of geo-membrane cloth. 

 

 

 

Photo 3 (11/10/31): Looking southwest – Spreading 
the A-panel liner over the 1st geo-membrane cloth. 

Photo 4 (11/10/31): Looking southeast – G-panel fully 
spread over the 1st geo-membrane cloth. 

 
  



 

Wolverine Project 

Environmental Inspection Form – Photos 
 

 
Photo 5 (11/10/31): Looking north – installing A-panel liner along the southeast wall. 

 
Photo 6 (11/10/31): Looking west – installing geo-membrane cloth and A-panel liner along the southwest wall; 
completed trenching of anchor trench along the southeast and northeast perimeter of the pad. 



 

Wolverine Project 

Environmental Inspection Form – Photos 
      

Site Name: Waste Rock Pad – Day 4 Date: November 1, 2011 
 

 

 

 

Photo 1 (11/11/01): Looking west – midmorning 3rd 
liner panel and geomembrane protective cloth laid 
with the ends tugged in and over the anchor trench 
along the southeast berm.  

Photo 2 (11/11/01): Looking west – midmorning 3rd 
liner panel anchored with sand bags. 

 

 

 

 

Photo 3 (11/11/01): mid afternoon - looking west – 4th 
liner panel installed. Steady southeast winds & snow. 

Photo 4 (11/11/01): mid afternoon - looking west – 5th 
liner panel installed. Steady southeast winds & snow. 

 
  



 

Wolverine Project 

Environmental Inspection Form – Photos 
 

Site Name: Waste Rock Pad – Day 4 Date: November 1, 2011 
 

 

 

 
Photo 5 (11/11/01): mid afternoon - looking west – 4th 
liner panel installed. Steady southeast winds & snow. 

Photo 6 (11/11/01): Looking north – 5th liner panel 
installed. Lone spectator on the northeast berm. 

 

 
Photo 7 (11/11/01): .Looking west – Midmorning 3rd liner panel installed along the southwest wall; snow 
removal within the pad and trenching the anchor trench along the perimeter of the pad. 

  



 

Wolverine Project 

Environmental Inspection Form – Photos 

 
Photo 7 (11/11/01): Mid afternoon - looking west – 4th & 5th liner panels installed. The 2nd geomembrane cloth 
cover is yet to be placed over the main liner. Steady southeast winds and snow. Sand bags placed onto the 
liner. 
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DRAWINGS 

D-WR-001 Waste Rock Storage Area, General 
Arrangement - Plan 

D-WR-002 Waste Rock Storage Area, Details 
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