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Statement of Qualifications and Limitations 
 
 
The attached Report (the “Report”) has been prepared by AECOM Canada Ltd.  (“Consultant”) for the benefit of the 
client (“Client”) in accordance with the agreement between Consultant and Client, including the scope of work 
detailed therein (the “Agreement”). 
 
The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”): 
 

• is subject to the scope, schedule, and other constraints and limitations in the Agreement and the 
qualifications contained in the Report (the “Limitations”) 

• represents Consultant’s professional judgement in light of the Limitations and industry standards for the 
preparation of similar reports 

• may be based on information provided to Consultant which has not been independently verified 
• has not been updated since the date of issuance of the Report and its accuracy is limited to the time 

period and circumstances in which it was collected, processed, made or issued  
• must be read as a whole and sections thereof should not be read out of such context 
• was prepared for the specific purposes described in the Report and the Agreement  
• in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and 

on the assumption that such conditions are uniform and not variable either geographically or over time 
 
Consultant shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has 
no obligation to update such information.  Consultant accepts no responsibility for any events or circumstances that 
may have occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or 
geotechnical conditions, is not responsible for any variability in such conditions, geographically or over time. 
 
Consultant agrees that the Report represents its professional judgement as described above and that the 
Information has been prepared for the specific purpose and use described in the Report and the Agreement, but 
Consultant makes no other representations, or any guarantees or warranties whatsoever, whether express or 
implied, with respect to the Report, the Information or any part thereof. 
 
The Report is to be treated as confidential and may not be used or relied upon by third parties, except: 
 

• as agreed in writing by Consultant and Client 
• as required by law 
• for use by governmental reviewing agencies 

 
Consultant accepts no responsibility, and denies any liability whatsoever, to parties other than Client who  may 
obtain access to the Report or the Information for any injury, loss or damage suffered by such parties arising from 
their use of, reliance upon, or decisions or actions based on the Report or any of the Information (“improper use of 
the Report”), except to the extent those parties have obtained the prior written consent of Consultant to use and rely 
upon the Report and the Information.  Any damages arising from improper use of the Report or parts thereof shall be 
borne by the party making such use. 
 
This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the 
Report is subject to the terms hereof. 
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1. Introduction 
1.1 Terms of Reference and Scope of Work 
This report summarizes the results of our geotechnical inspection of the water storage pond dam at the Minto Mine 
in the Yukon Territory.  The terms of reference for the inspection were outlined in AECOM’s letter to Mr. Glenn Ford 
of the Government of Yukon Water Resources Branch dated May 31, 2010.  The purpose of the inspection was to i) 
evaluate the existing condition of the facilities comprising the Main Water Dam, ii) confirm that they are being 
operated according to acceptable engineering practice and iii) and identify any issues for follow-up.  In order to 
achieve these objectives, the program was broken into the following tasks: 
 

1. Review background information provided by the GY Project Manager including: water license; design 
documents; past inspection reports; licensee annual and monthly reports; and incident reports, in order to 
become familiar with the structures and potential issues, 

2. Visit the mine site and inspect the facilities in the company of the GY Project Manager, 

3. Prepare a site visit report for the site detailing condition of the facilities, changes from the last inspection (based 
on the file review), required repairs and/or maintenance and other observed issues.  If considered appropriate, 
assess the risks posed by the facilities and provide recommendations regarding the need for and frequency of 
follow-up site inspections. 

4. Participate, as required, in teleconferences with the owners of the structures and/or their representatives and 
other government representatives to discuss observations and recommendations, and to assess proposed 
mitigations. 

5. Review the issues noted against proposed mitigations, taken or to be taken, and submit to the Project Manager 
a follow-up report reviewing the adequacy of mitigations proposed and recommendations regarding any 
oversight or follow-up work that should be done.   

This inspection report is based on a cursory visual inspection and data provided in previous reports by others.  
Detailed investigations were not carried out, and as such, this investigation was not intended to be detailed 
assessment of their condition.  There has been no attempt made to corroborate or further analyze information or 
conclusions presented in past reports.  This report does not constitute a dam safety review, as defined by the 
Canadian Dam Safety Guidelines. 
 
 

2. Review of Background Information 
Background information provided by the Yukon Government Project Manager prior to the inspection included the 
following: 
 
• Minto Explorations Ltd. – 2007 Annual Water License Report and 2007 Annual Quartz Mining License Report, 

July, 2007. 
• Minto Explorations Ltd. – 2008 Annual Water License Report and 2008 Annual Quartz Mining License Report, 

May, 2009. 
• Access Consulting Group. – QLM-0001 - Minto Project, 2008-09 Annual report, July 31, 2009. 
• EBA Engineering Consultants Ltd. – Construction Quality Assurance Manual, August, 1997. 

Frances Lake 
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• Access Consulting Group - Detailed Decommissioning and Reclamation Plan, Minto Project, Yukon Territory, 
June 2007. 

• Access Consulting Group - Detailed Decommissioning and Reclamation Plan, Revision 2, September 2009. 
• EBA Engineering Consultants Ltd. – First Filling Inspection and Initial Seepage Rate Assessment, March 26, 

2008. 
• EBA Engineering Consultants Ltd. – Water Storage Pond Dam – 2008/2009 Annual Review, August 30, 2009. 
 
 

3. Site Description and Background 
The Minto Mine site is situated in the Yukon Territory about 240 km northwest of Whitehorse on the west side of the 
Yukon River (Figure 01).   The mine site can be accessed via a gravel road from the west side of the river which is 
crossed in ice free months using a barge.  Upon freeze-up, an ice bridge is used to cross the river.  Copper ore 
deposits are mined using conventional open pit truck and loader operations and are processed in an on-site mill with 
waste disposal of rock overburden and tailings on site. 

 

The general mine site layout is illustrated on the figures in Appendix A (Access 2008).  The mining operation 
generally consists of: 
 
• An open pit and associated haul roads, 
• Camp area, 
• Mill and ancillary facilities, 
• Waste rock and overburden dumps, 

Mine Site 

Klondike Hwy 

Yukon River 

N 

Figure 01  Location Plan 
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• Dry stack tailings storage facility, 
• Water storage pond and dam, and 
• Diversion ditches and structures. 
 
 

4. Geotechnical Inspection 
The geotechnical inspection was carried out on July 23rd 2010 by Mr. Ken Skaftfeld of AECOM in the company of the 
Government of Yukon’s Project Manager, Mr. Glenn Ford.   This inspection focussed on the water storage pond 
(WSP) dam located along Minto Creek about 1 km downstream of the Mill Site although cursory inspections were 
also made at the surface water sumps at km 0.5 and 1.5 and the Minto Creek channel downstream of the dam.  
Photographs and a video were taken during the inspection; these have been included on the DVD attached to this 
report in Appendix B.  The photo locations and features of note are referenced to GPS waypoints shown on Drawing 
01.  Their locations are approximate based on the accuracy of the hand held GPS unit.  All references in this report 
to the right and left hand sides of the dam and channel, etc. are from the perspective of viewing in a down stream 
direction.  The general layout of the WSP dam and access road is shown on Drawing 01.  Additional site plans and 
cross sections taken from reports by others are included in Appendix A for reference. 
 
The WSP dam was substantially completed in April 2007 and currently retains water from mill processes, various 
site operations, the diversion of surface water and dewatering of the Minto Mine's Phase 1 pit (Minto Explorations, 
2009).  A seepage collection building (pumphouse) is located immediately downstream of the stilling basin.  Water 
from this location is pumped back to the WSP via a reclaim line.  A trapezoidal flume (Monitoring Station W3), 
located about 300 m downstream of the dam, is used to monitor discharge from the WSP and is the point of final 
compliance for surface water quality.  At the time of the inspection, the water level was about 1.57 m below the invert 
of the spillway, compared with a target of 1.5 m (personal communication, J. Reske).   
 
The dam is a zoned earth fill structure constructed with a core, graded downstream filters, upstream and 
downstream rock fill shells and a downstream rock fill toe berm (EBA 2009).  The crest is at about elevation 719.3 m, 
or about 25 m above the natural valley floor.  A spillway channel lined with 600mm diameter rock fill extends from 
the dam crest to a stilling basin at the downstream toe.  The overburden below the core was excavated and the 
surface dressed with shotcrete after a grout curtain was installed in 1998 along the dam centerline.  A grout blanket 
and grout curtain extension to the upstream edge of the core were installed in 2006 to mitigate seepage at the right 
abutment as a result of permafrost degradation (EBA 2008).  Geotechnical instrumentation consisting of piezometers 
and ground temperature cables have since been installed to assess the current extent of permafrost thaw.   
 
It was initially expected that the water in the pond could be directly discharged over the dam spillway into Minto 
Creek once having met the Water Use License effluent criteria.  A pump previously installed at the toe of the dam at 
monitoring Station WL17 was used to pump non-compliant seepage water via a reclaim line to the WSP.  After 
significant rainfall in the summer of 2008, the pumping capacity at WL17 was exceeded and water overtopped the 
spillway.  Three 150mm diameter siphons were subsequently installed over the spillway crest to discharge water in 
compliance with Amendment 4 to the Water Use License (WUL) issued by the Yukon Water Board (Minto 
Explorations, 2009).  These siphons remain in place although were not in operation at the time of the site visit.  
Based on this operational experience, a water treatment plant was constructed in 2009 and will remain operational 
until the WUL discharge criteria can be met (Minto explorations, 2009).  Treated water from the WTP is pumped over 
the dam through a polyethylene diameter discharge pipe.  Two additional lines discharge clean surface water from 
the sumps at km 0.5 and 1.5 to points downstream of the flume.  It is now envisioned that the dam will remain in 
place to provide a retention pond for settlement of suspended solids contained in turbid site run-off and allow 
monitoring and treatment of water, as required, prior to discharge.    
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4.1 Dam Crest 
The dam crest is about 10 m wide and 100 m long with coarse rock fill at surface.  Sand has been spread in some 
areas presumably for vehicle and equipment access.   The crest is in good condition with no visible settlement, tilting 
or erosion as seen in Figures 02 and 03.  Visible (shallow) depressions are believed to be from preparation of drill 
pads used to install geotechnical instrumentation near the right abutment as seen in Figure 03.  Logs visible on the 
crest on the right hand side of the spillway in Figure 03 have been pulled from the pond at the inlet to the spillway.  
Upstream and downstream slopes are in good condition as are the right abutment contacts with the natural soil  
(Figure 04).  No seepage was observed at the downstream abutment immediately downslope of the crest.  The 
natural shoreline upstream of the right abutment appears relatively stable with some slumping of the thin vegetative 
cover also evident in previous inspection photographs (Figure 05). 
 
 

Fig 02  View N Across Spillway at Dam Crest Fig 03  Dam Crest S of Spillway 

Instrumentation 

Fig 04  Right Upstream Abutment at Valley Slope Fig 05 Right Upstream Shoreline 
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The water treatment plant is located on the left upstream abutment where the reclaim line from the pumphouse and 
discharge lines from the water treatment plant and surface water sumps at km 0.5 and 1.5 cross (Figure 06).  A large 
diameter pipe also crosses the crest but terminates a short distance on the downstream side.  The source of this 
pipe is not known although it does not appear to have operated.   Minor erosion gullies about 300 mm deep were 
noted at the downstream left abutment as seen in Figure 07.  The access road slope to the pond between the water  
treatment plant and Pump Station is oversteepened as seen in Figures 08 and 09. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 06  Pipes Crossing Left D/S Abutment Fig 07  Erosion Gullies on Left D/S Abutment 

Fig 08  View of Pump Station From WTP Fig 09  Oversteepened Slope Along Access Rd 
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4.2 Spillway 
The spillway is located in the middle of the dam with the entrance set about 3 m below the crest.  The channel is 
about 12 m wide and armoured with large diameter rock.  A log boom is in place upstream of the entrance to the 
spillway as shown in Figure 10.  A timber cut-off wall across the entrance channel and embedded into the dam core, 
maintains an operating level in the pond at about 716.3 m (Figure 11).  The channel slopes on the dam crest are 
steep although the rock fill underlying the sand may be flatter.  The spillway channel on the downstream face of the 
dam slopes at about 4H:1V and is well armoured with large diameter rock fill.  An upslope view of the spillway 
channel can be seen in Figure 12. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 10  Entrance to Spillway Fig 11  Timber Cut-off Wall  

Fig 12  Spillway Channel on Downstream Slope From Left Abutment 
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A stilling basin and seepage collection pumphouse were constructed at the downstream end of the spillway in 2007.  
Water is pumped from a sump in the pumphouse building back over the WSP dam.  At the time of the inspection, the 
pump has been removed for maintenance.  Although there was no water in the stilling basin, water was flowing 
through gravel layers about a metre below the pumphouse pad.  A significant portion of this water appears to be 
from the discharge line from the water treatment plant as seen in Figures 13 and 14.   
 

Water was ponded at the downstream toe of the rock fill on the right abutment (Fig 15).  The small pond drains along 
a narrow channel into the stilling basin rock fill at an estimated flow rate of about 5 l/sec (Fig 16).  The seepage 
water was clear with no turbidity or visible suspended solids.  A portion of the water visible in the gravel beneath the 
west side of the pumphouse likely originates at the pond.  Based on previous observations, it is the opinion of EBA 
Engineering that the area of ponded water is the result of seepage through the right abutment and seepage through 
the filter materials along the base of the downstream shell (EBA, 2009).   There was no sight or sound of seepage 
on the spillway channel at the location previously reported by EBA Engineering (EBA 2009).  
 

Fig 13  Energy Dissipater at D/S End of Stilling Basin 

Stilling Basin 

Discharge From WTP 

Fig 14  Flow Through Gravel D/S of Pumphouse 

Fig 15  Pond at D/S Toe of Right Abutment Fig 16  Pond Draining Into Rock Fill 
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4.3 Monitoring Station W3 
The flow rate through the flume at Monitoring Station W3, located about 300 m downstream of the dam was 60 l/sec 
at a flow depth of 1.2 feet (Figure 17 and 18).  This flow however, includes the water being discharged from the 
water treatment plant at the time of the inspection.  It is our understanding that flow rates are typically in the order of 
5 l/sec. at this location (Minto Explorations, 2009). 
 
 

 

4.4 Access Road 
Water from the catchment sumps at km 0.5 and 1.5 along the access road is discharged into Minto Creek 
downstream of the WSP dam.  It is our understanding that these facilities are only used to contain and direct clean 
water during the spring freshet into Minto Creek downstream of Monitoring Station W3.  By diverting this water, the 
contribution of surface runoff along the access road can be separated from the overall WSP water balance.  
Although not in service at the time of our inspection, they appeared to be in good condition with sufficient armouring 
(Figure 19).  The discharge point downstream of W3 is shown in Figure 20. 
 
A washout occurred at the time of the inspection at WP 106 along the pipe bench on the south side of the access 
pond adjacent to the WSP (Figure 21).  The washout resulted from a leak at the valve on a pipe from the mill site to 
either the pumphouse to the WSP.  The washout was reported to Mine Site Staff and repairs were implemented 
immediately.  The washout was minor and posed no risk to the pipe bench or access road.  A view of the main dam 
from the access road at WP 107 is shown in Figure 22. 
 
 
 
 
 
 

Fig 17  Flume at Monitoring Station W3 Fig 18  Staff Gauge in Flume (L/s on rhs, ft on lhs) 
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5. Conclusions and Recommendations 
The overall condition of the WSP dam and associated structures is considered to be good.  The engineer of record 
(EBA Engineering) is familiar with the background on dam construction, performance monitoring and maintenance to 
date.  AECOM has had an opportunity to review and are in agreement with EBA's recommendations for follow-up 
work presented in their 2008 and 2009 Annual Inspection reports.  Consistent with or in addition to these, AECOM 
recommended the following at a meeting at Minto's Mine Office immediately after the site inspection: 
 

Fig 21  Washout at WP 106 Fig 22  View E at WSP Dam From WP 107 

Fig 19  Catchment Sump at km 1.5 Fig 20  Discharge From Catchment Sump 
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1. The sources and rates of seepage through the dam should be further investigated.  Flows at Monitoring 
Station W3 were originally a combination of groundwater discharge and dam seepage until July 5, 2007, 
when MEL installed a recirculation pump at the toe of the dam to route seepage water through the dam back 
into the WSP.  After this point in time, flows at W3 were believed to be solely groundwater discharge 
(ACCESS, 2008).  In addition to measures proposed by EBA in their 2009 Annual Report (appended to the 
2008-09 Annual Report, ACCESS 2009), a weir should be installed to measure flow rates from the pond on 
the right downstream abutment.  Weekly monitoring of the weir flow rate and WSP pond level should also be 
undertaken.  This will assist in separating the seepage through the dam into water passing through the filter 
and that believed to be seeping through a zone of thawed permafrost on the right abutment. 

 
2. The seepage data should be reviewed in conjunction with the results of geotechnical instrumentation 

monitoring to determine if seepage rates are increasing and determine the timing for any necessary 
remedial works, most likely to include the extension of the grout curtain on the right abutment.  
 

3. Any floating debris at the boom in front of the spillway entrance and debris (logs) piled up on the dam crest 
should be removed. 
 

4. The steep bank between the pipe bench and the access road between the water treatment plant and pump 
station should be stabilized to prevent possible loss of the main access road into the mine site. 
 

5. Erosion gullies on the upstream and downstream slopes near the dam crest on the left abutment should be 
repaired. 
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Figures for Reference 



 

  

List of Figures:   

Access Consulting Group, 2008,  Minto Mine Project, 2007-2008 Annual Report: General Site Layout 

EBA Engineering Consultants Ltd. 2008. Minto Mining Project, 2008 Annual Inspection: Site Plan–Water Retention 
Dam. 

EBA Engineering Consultants Ltd., 2009. Water storage pond dam, Minto Mine: Spillway section showing 
construction materials. 
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Minto Mine
PHOTO INDEX

Photo Description
2935 View From Dam Crest Along the Downstream Left Abutment
2936 View Across Water Storage Pond From Right Abutment
2937 View North Along Dam Crest at Spillway
2938 View South Along Dam Crest at Spillway
2939 Upstream Slope and Right Abutment
2940 View North Along Dam Crest at Spillway
2941 Ponded Water at Downstream Toe Along Right Abutment
2942 Ponded Water at Downstream Toe Along Right Abutment
2943 View Along Spillway From the Downstream Toe 
2944 Downstream End of Stilling Basin
2945 Pumphouse at Downstream Toe
2946 Seepage at toe of Stilling Basin
2947 Discharge Pipes at Downstream Toe
2948 Seepage at Downstream Toe of Pumphouse Pad
2949 Seepage at Downstream Toe of Pumphouse Pad
2950 Seepage at Downstream Toe of Pumphouse Pad
2951 Discharge Pipes to W-3 Weir
2952 Pumphouse Well
2953 Pumphouse Well
2954 View of Downstream Face of Dam
2955 Pumphouse From Downstream Toe of Right Abutment
2956 View North Across Spillway on Downstream Slope
2957 Energy Dissipaters in Spillway Channel
2958 Discharge Pipes Along Left Downstream Abutment
2959 Discharge From Water Treatment Plant
2960 Energy Dissipaters in Spillway Channel
2961 View of Spillway Channel from Left Downstream Abutment
2962 Road to W-3 Weir and Steps to Pumphouse
2963 View of Dam From Road to W-3 Weir
2964 Minto Creek Channel Downstream of Dam
2965 W-3 Weir
2966 Geotextile Lining Channel on Upstream Side of W-3 Weir
2967 Staff Gauge in W-3 Weir (l/sec on LHS and ft on RHS)
2968 View Along Left Downstream Abutment
2969 View of Stilling Basin Form Road Along Left Downstream Abutment
2970 View of Spillway Channel from Left Downstream Abutment
2971 View Upslope From Spillway
2972 View of Left Downstream Abutment From Spillway
2973 View Downslope From Spillway
2974 Erosion Gullies at Water Treatment Plant
2975 Oversteepened Slope Along Access Road at Water Treatment Plant
2976 View West at Pond From Left Abutment
2977 View South Along Upstream Edge of Crest from Left Upstream Abutment
2978 Log Boom at Entrance to Spillway
2979 Timber Weir at Entrance to Spillway
2980 Siphons over Entrance to Spillway
2981 Right Upstream Abutment
2982 Termination of Rock Fill at Right Upstream Abutment
2983 View North Across Spillway From Middle of Dam Crest



Photo Description
2984 Discharge Pipe over Dam on North Side of Spillway
2985 View Downslope Along Left Abutment
2986 Erosion Gullies on Left Downstream Abutment Near Dam Crest
2987 Catchment Pond at WP 103 (km 0.5)
2988 Catchment Pond at WP 103 (km 0.5)
2989 Sump at km 1.5 at WP 104
2990 Sump at km 1.5 at WP 104
2991 View at Dam From WP 105
2992 Washout of Shoreline at WP 106
2993 View at Water Treatment Plant From WP 106
2994 Oversteepended Bank Along Road at Water Treatment Plant
2995 View of Pond From WP 108
2996 View of Ponded Water at Downstream Toe Along Right Abutment
2997 View of Ponded Water at Downstream Toe Along Right Abutment
2998 View of Ponded Water at Downstream Toe Along Right Abutment
2999 View of Ponded Water at Downstream Toe Along Right Abutment



Minto Mine
VIDEO INDEX

Video Clip Description

MOV00A Water Storage Reservoir and Water Treatment Plant From Dam Crest
MOV00B Middle of Spillway
MOV00F Right Upstream Abutment
MOV001 Outflow From Water Treatment Plant at Pumphouse
MOV003 View Upstream at Dam from Pumphouse with Discharge from Water Treatment Plant
MOV004 Energy Dissipaters in Spillway Channel
MOV008 View From Left Abutment at Spillway
MOV009 Midpoint of Spillway
MOV013 Seep




