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1 Introduction 
SRK Consulting (Canada) Inc. (SRK) completed a geotechnical inspection of the Minto Mine site on 

September 29 and 30, 2012.  The Minto Mine site location is shown in Figure 1.  The inspection is 

documented in the photographic compilation provided in Appendix A.  This report summarizes the 

findings and recommendations. 

This is the first geotechnical inspection of the site completed by SRK.  Previous inspections were 

completed by EBA, A Tetra Tech Company (EBA) with the previous inspection occurring on August 

25, 2011.  The 2011 inspection documents were reviewed by SRK prior to the site visit, and where 

possible, used to assess changes in condition and recent performance. 

This report is in partial fulfillment of the requirements of the existing Quartz Mining License QML-

0001 and Type B Water Licence MS04-227.  The license requires that annual inspections of the 

physical stability of all engineered structures, works and installations located at the site be completed 

by an engineer. 

 

Source: Capstone Mining (http://capstonemining.com/s/Minto.asp) 

Figure 1:  Site Location 
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2 Conditions 
The geotechnical inspection was completed by Peter Mikes, P.Eng. of SRK.  Eamon Mauer of Minto 

Explorations Ltd. (Minto) was SRK’s primary contact for information about the activities during the 

past year.  Mr. Mikes was accompanied by Minto personnel throughout the inspection. 

Weather during the site inspection was sunny with temperatures estimated at 5-12 °C, and high 

winds in the afternoon on September 30th.  The site was generally dry or slightly moist, with wet 

patches in low lying areas.  No snow was present making the ground surface visible throughout the 

site. 

3 Scope 
The following bullets list the facilities that were inspected as part of the inspection: 

 Dry Stack Tailings Facility (DSTF), including the Mill Valley Fill (MVF) and tailings diversion 

ditch; 

 Main Waste Rock Dump (MWD); 

 Southwest Waste Dump (SWD); 

 Reclamation Overburden Dump (ROD); 

 Ice Rich Overburden Dump (IROD); 

 Ore Stockpiles; 

 Mill and Camp Site; 

 Mill Water Pond (MWP); 

 Fuel Containment Facility; 

 South Diversion Ditch (SDD); 

 Water Storage Pond Dam (WSP); 

 Big Creek Bridge. 

Movements have been previously identified in the DSTF, SWD, and the Main Pit south wall.  At each 

location, the movements appear to be due to creep in ice-rich clay layers within the foundations 

beneath the facilities.   

 Movements in the DSTF were first identified sometime in early 2009.  EBA, the Engineer-of-

Record for the DSTF, has been responsible for most of the investigation and performance 

monitoring to date associated with the movements and recommended the construction of a 

valley-fill buttress (Mill Valley Fill) below the DSTF.  Construction of that facility began in 

January 2012 and is near completion.   

 The initial indication of movement in the Main Pit south wall was observed by Minto in April 

2009.  In April 2011, a large block of frozen material failed into the pit with progressive 

sloughing occurring throughout the summer of 2011 until winter conditions halted further 

degradation of the slope.  A waste rock buttress was subsequently designed and is in the 

process of construction.   
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 The SWD has shown similar trends in movements as the Main Pit south wall, but with a 

delay of about one month and at significantly lower magnitudes. 

A detailed assessment and history of the physical stability associated with these movements are 

provided in two separate letter reports prepared by SRK: 

 SRK, 2012a. “Detailed Review of Foundation Performance at Select Mine Waste Facilities 

and Main Pit South Wall” –report dated November 19, 2012. 

 SRK, 2012b. “Detailed Review of Foundation Performance at the South Waste Dump and 

Stability of the Main Pit South Wall” –report dated November 19, 2012. 

The purpose of this report is to document the physical condition of the site based on visual 

observations and provide geotechnical assessment noting potential signs of physical instability such 

as erosion, differential settlement, sloughing or bulging of material, seepage, etc.   

4 Monitoring and Instrumentation Data 
The following sections provide instrumentation data not presented in the detailed review of 

foundation performance for the DSTF, Main Pit south wall, and SWD.  Instrumentation plots are 

provided in Appendix B. 

4.1 Dry Stack Tailings Facility 
Representative data from survey hub and slope inclinometer instrumentation is presented in the 

detailed review of the foundation performance (SRK 2012a).  Ground temperature profiles from 

thermistor instrumentation are provided in Figures 1 to 4 of Appendix B. 

As part of the construction quality assurance (CQA) program prepared by EBA (1997) for the DSTF, 

tailings are placed at 95% maximum dry density under standard compactive effort and field density 

tests are completed on a monthly basis.  SRK requested test results from the past year. At the time 

of writing, testing results have been provided from April 2012 to June 2012 and are presented in 

Appendix C.  The testing was completed by EBA.   

The results on April 11, 2012 did not achieve the required compaction due to high moisture contents, 

but are (with the exception of one test) within 1% of the required compaction.  The high moisture 

content may be due to snow melt.  Results from subsequent testing all met specification.  As tailings 

placement in the DSTF was completed in October 2012, the tailings tested on April 11 are located 

near the surface of the facility and as a result, no corrective action is recommended.  It is 

recommended that Minto follow-up with EBA to obtain all test results from the DSTF construction for 

their records. 

4.2 Southwest Waste Dump 
Instrumentation at the SWD consists of four ground temperature cables (SDT-1, -2, -3, and -4), three 

inclinometers (SDI-1, -2, and -3), four vibrating wire piezometers (SDP-1, -2, -3 and -4) and nine 

survey hubs (SWD01, 01A, 02, 02A, 03, 03A, 04, 04A, and 05A) The temperature cables, 

inclinometers and piezometers were installed in January-February 2010 to monitor foundation 

conditions along the toe of the slope.  The survey hubs were installed in March 2011 to monitor 

surface movements along the southeast perimeter. 
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The inclinometer and survey hub results are presented in the detailed foundation performance 

review (SRK 2012b). 

Piezometer water levels and temperatures are presented in Figure 5 of Appendix B.  Each vibrating 

wire tip is located in permafrost, and as a result, only the temperatures can be monitored. The 

temperature data confirms the frozen conditions.  Ground temperature data from the temperature 

cables are presented in Figures 5 and 6 of Appendix B.  The active layer depth ranges from 0.5 m to 

3.0 m. 

4.3 Mill Water Pond 
Instrumentation at the MWP consists of ground temperature cables and survey hubs.  Locations of 

the instrumentation are shown in Figure 14 of Appendix A.   

Ground temperature data from the MWP is provided in Figure 7 in Appendix B.  Data was available 

up to April 29, 2012.  The active layer at both locations is estimated to extend down to an elevation 

of approximately 779.3 m, or an approximate depth of 4.8 m during the fall of 2011.  This depth is 

similar to that observed in September 2010, and deeper than that observed in September 2009, 

where the active layer was approximately 4.3 m deep. 

The last survey of the survey hubs (MWPSH-1 to 4) was completed in 2009.  In the 2011 inspection, 

it was noted that hubs 1, 2, and 3 had been removed.  Survey hub MWPSH-4 was not found during 

the 2012 site visit.  Settlement surveys are required as part of the CQA manual prepared by EBA 

(1997) and included in Appendix 7 to Water Use Licence QZ96-006.  The CQA states the minimum 

survey frequency of a quarterly basis for the first year and, based on results, biannually thereafter.  It 

is recommended that the hubs be reinstalled and monitored monthly until consistent results are 

obtained.  The frequency can then be reduced to biannually. 

4.4 Water Storage Pond 
Instrumentation within the dam at the WSP consists of eight ground temperature cables, thirteen 

vibrating wire piezometers, and five survey hubs.  Locations of the instrumentation are provided in 

Figure 8 of Appendix B, with the data plotted in Figures 8 to 12 of Appendix B. 

The last hub survey was completed in 2009.  Surveys of the dam crest are required as part of the 

CQA manual prepared by EBA (1997) and included in Appendix 7 to Water Use Licence QZ96-006.  

The CQA manual states biannual surveys are to be completed during the months of May and 

September.  It is recommended that the survey hub be monitored monthly until consistent results are 

obtained.  The frequency can then be reduced to biannually. 

Piezometer water elevations and temperature-time plots are presented in Figures 11 and 12 of 

Appendix B.  Each elevation plot includes the elevation of water stored in the pond.  In the past year, 

no new trends in the water elevation results were observed.  Generally, the changes in piezometer 

elevations correspond to changes in the pond elevation.   

Ground temperature profiles and temperature-time plots from the temperature cables are presented 

in Figures 8 and 10 of Appendix B.  No permafrost is present in the monitored areas with 

temperatures generally increasing with depth.  Temperatures beneath the upstream slope of the 

dam and away from the abutments and the surface (WDT-3 and 4) are stabilizing between 3 and 4 
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Appendix C: Tailings Compaction Summary 
 

 



Project: Dry Stack Tailings Storage Facility Test Apparatus: Nuclear
Address: Minto Mine, Yukon Soil Description: Tailings
Client: Minto Explorations Ltd. Project Number: Spec. Grav.
Attention: Mr. Eamon Mauer Compaction Standard: 95% 2.76

15.0%

Test
Number

Test Date
Test

Depth
(mm)

Location
Max Dry
Density
(kg/m3)

Wet
Density
(kg/m3)

Dry
Density
(kg/m3)

Moisture
(kg/m3)

Moisture
Content

(%)

Air Voids
(%)

Void Ratio
Compaction

(%)
Pass/Fail Comments

55 11-Apr-12 300 N6944742, E385875 1770 1995 1577 417.9 26.5 1.1 0.750 89.10 Fail
56 11-Apr-12 300 N6944754, E385862 1770 2013 1666 346.5 20.8 5.0 0.657 94.12 Fail
57 11-Apr-12 300 N6944752, E385849 1770 1974 1671 302.5 18.1 9.2 0.652 94.41 Fail
58 11-Apr-12 300 N6944743, E385837 1770 1993 1667 326.7 19.6 6.9 0.656 94.18 Fail
59 11-Apr-12 300 N6944728, E385829 1770 2028 1674 354.9 21.2 3.9 0.649 94.58 Fail
60 19-Jun-12 300 N6944721, E385773 1770 1997 1667 335.1 20.1 6.1 0.656 94.18 Fail
61 19-Jun-12 300 N6944721, E385800 1770 2107 1831 274.7 15.0 6.2 0.507 103.45 Pass
62 19-Jun-12 300 N6944744, E385786 1770 1997 1701 290.9 17.1 9.3 0.623 96.10 Pass
63 19-Jun-12 300 N6944772, E385786 1770 1951 1710 241.1 14.1 13.9 0.614 96.61 Pass
64 19-Jun-12 300 N6944799, E385786 1770 2053 1801 252.1 14.0 9.5 0.532 101.75 Pass
65 19-Jun-12 300 N6944809, E385812 1770 1972 1789 182.5 10.2 16.9 0.543 101.07 Pass
66 19-Jun-12 300 N6944783, E385822 1770 2022 1787 234.1 13.1 11.8 0.544 100.96 Pass
67 19-Jun-12 300 N6944757, E385831 1770 2032 1761 271.2 15.4 9.1 0.567 99.49 Pass
68 19-Jun-12 300 N6944731, E385840 1770 2045 1818 227.3 12.5 11.4 0.518 102.71 Pass
69 19-Jun-12 300 N6944759, E385869 1770 1974 1736 237.8 13.7 13.3 0.590 98.08 Pass
70 19-Jun-12 300 N6944806, E385851 1770 2014 1776 232.7 13.1 12.4 0.554 100.34 Pass
71 19-Jun-12 300 N6944801, E385896 1770 2033 1807 225.9 12.5 11.9 0.527 102.09 Pass

W14101068.001
ASTM D 698

TABLE 1: TAILINGS COMPACTION SUMMARY (April 2012 - June 2012)

Specified Compaction:
Optimum Moisture Content:




