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EXECUTIVE SUMMARY 
 

This report summarizes monitoring and construction activities at the Minto Property, which are relevant to both the 

Water Use and Quartz Mining Licences during the periods between May 1, 2008 and April 30, 2009. For the 

purposes of this Report, the “Minto Project” means the operation of a mine at the Minto deposit. The Minto Project 

operates under Class ‘A’ Water Use Licence QZ96-006 (including subsequent amendments) and under Yukon 

Quartz Mining Licence QML-0001. 

 

At the start of this reporting period, the Minto Mine Property was formally in a state of production, and although 

many of the facilities at Minto Mine were complete, there was continued operational development and expansion 

of the following structures: tailings facility, waste rock storage dump, as well as the construction and development 

of the southwest dump. 

 

MEL has ensured that all monitoring requirements were in place throughout interim closure, construction and into 

production. Monitoring activities and notifications required under Water Use Licence QZ96-006 and Quartz Mining 

Licence QML-0001 were completed throughout the reporting period, with some programs being initiated as 

constructed facilities were being completed. This included acid-base accounting (ABA) testing, water quality 

surveillance, discharge measurements on surface waters, physical stability monitoring, benthic and sediment 

monitoring. Progressive reclamation was initiated on the site in the late summer of 2007, with some final slopes 

being covered with overburden in preparation for revegetation activities. This report summarizes and compiles 

these activities. 

 

Exploration activities continued on the site, with summer 2008 and winter 2009 programs exploring new targets 

on the property. 

 

Amendment 4 to the WUL QZ96-006 was issued on August 26, 2008 allowing the discharge of 350 000 m3 of 

water from the site when flooding conditions were experienced throughout the Yukon including Minto Mine.  A 

summary of related events were presented in a report submitted to the Yukon Water Board on October 7, 2008 
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1.0 INTRODUCTION 
 

This Annual Report has been prepared for Minto Explorations Ltd. (MEL) and comprises the period from May 1, 

2008 to April 30, 2009 as required by Clause 11 and 12 of Water Use Licence (WUL) QZ96-006 and Clauses 16.1 

and 16.2 of Quartz Mining Licence (QML) QML-0001.  This report provides a summary of activities at the Minto 

Property for the reporting year, including but not limited to: production summaries, surface water quality and 

discharge monitoring, drill programs, ABA testing, stream sediment and benthic monitoring programs, physical 

stability monitoring, and construction activities.   

 

As indicated in the Executive Summary, the project was in full production mode for the reporting period, with only 

maintenance and minor outbuilding construction still occurring. Construction of all facilities was mostly completed 

in 2006 and 2007 as illustrated in Figure 1. General Site Layout – May 2008 and Figure 2. General Site Layout – 

April 2009. 
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2.0 SITE ACTIVITIES 

 

2.1 EXPLORATION DRILL PROGRAMS 

 

Two exploration drill programs were executed under Mining Land Use Approval LQ00004 at the Minto property 

during the reporting period. 

 

Spring-Summer 2008 
The spring-summer 2008 exploration drill program at the Minto property took place between May and August 

under Mining Land Use Approval LQ-00004.  A Schedule 3 – Notice of Water Use/Waste Deposit without a 

Licence was submitted to the YWB.  Approximately 45 m3/day of water was withdrawn from the Minto mill pond, 

which is fed by Minto Creek, to support the program from June to August, 2008; no water was returned directly to 

watercourses.   For the first month of the drill program, water was supplied from freshet run-off into the south 

diversion dam and no water was returned directly to watercourses. Activities under this authorization are reported 

upon separately to EMR as pre-season and post-season reports. 

 

Approximately 19,099.50m of drilling in 103 diamond drill holes (DDH) –approximately 35m to 339m in length 

(averaging 185.4m) – was conducted.  All holes were exploration DDH’s located within 250m to 1,700m of the pit 

boundary.  Existing access were used where possible, and approximately 2,000 to 3,000 metres of new road was 

constructed to access collar locations.  New roads followed local topography (no major movement of earth).   

 
Winter 2009 
The winter 2009 exploration drill program at the Minto property took place between January and April under 

Mining Land Use Approval LQ-00004.  A Schedule 3 – Notice of Water Use/Waste Deposit without a Licence was 

submitted to the YWB.  Approximately 35 m3/day of water was withdrawn from the Minto mill pond, which is fed by 

Minto Creek, to support the program from January to April, 2009; no water was returned directly to watercourses. 

Periodically, water was drawn from the open pit to aid in de-watering. Pit water was supplied from freshet run-off, 

and no water was returned directly to watercourses. Activities under this authorization are reported upon 

separately to EMR as pre-season and post-season reports. 

 

Approximately 14,965.85m of drilling in 86 diamond drill holes (DDH) –approximately 54.0m to 393.0m in length 

(averaging 174.0m) – was conducted.  All holes were exploration DDH’s located within 150m to 1,600m of the pit 

boundary.  Existing access were used where possible, and approximately 1,500 to 2,000 metres of new road was 

constructed to access collar locations.  New roads followed local topography (no major movement of earth).   
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2.2 MINING ACTIVITIES 

 
As required under Section 12 of the WUL and Section 16.1 of the QML, the following section will serve to provide 

a detailed record of any physical and major maintenance works carried out between May 1, 2008 and April 30, 

2009.  Also included is information regarding exploration drill programs.   

 

Note that throughout the reporting year, MEL employed industry-recognized best management practices (BMPs) 

to limit the effects of mining activities on the terrestrial environment and water quality downstream of the mine 

site.  A detailed description of mitigative activities conducted can be found in monthly reports on the Water Quality 

Surveillance Program as well in a report describing the events surrounding Amendment 4 submitted to the Water 

Board. 

 

Throughout the reporting year, Minto Mine was in full production.  The following points provide a summary of 

mining activities during the reporting period: 

 

Q1 (May 1, 2008 – July 31, 2008) 
 

• Allowable milling rate was increased to 3200 tpd on July 14, 2008; 

• Construction and restabilization of diversion ditches around mine site; 

• Maintenance work on access road to backside of main water dam; 

• Temporary construction of sumps around mine site to collect freshet flows and provide retention time for 

sediment precipitation; 

• Maintenance of water diversion channels to adequately control freshet flows; 

• Maintenance and repair work on various structures around mine site in response to freshet conditions; 

• Intermittent dewatering of open pit; 

• Minor maintenance of access roads around mine site (i.e. grading, establishment of water bars, 

maintenance of ditches); 

• Establishment of runoff and erosion control measures around mine site; 

• Blasting, excavation and hauling of open pit material to waste piles or oxide stockpiles around site; and 

• Maintenance and repair works conducted on barge landing. 
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Q2 (August 1, 2008 – October 31, 2008) 
 

• Repair works conducted on ditches at the beginning of the second quarter; 

• Minor maintenance of access roads around mine site, including main access road (i.e. grading, 

establishment of water bars, maintenance of ditches); 

• Amendment 4 to the WUL allowed for discharge of water from Water Storage Pond (WSP) to downstream.  

Pit water was subsequently pumped to the WSP before freeze up; 

• Continued blasting, excavation and hauling of open pit material to waste piles or oxide stockpiles around 

site; 

• Removal of overburden from Phase 3 South of open pit; 

• Continued deposition of tailings in dry stack tailings facility area; 

• Construction of finger drains and clearing ultimate footprint in dry stack tailings area; and 

• Construction of water treatment plant at the water retention dam. 

 

Q3 (November 1, 2008 – January 31, 2009) 
 

• Continued blasting, excavation and hauling of open pit material (Phase 3 South) to waste piles or oxide 

stockpiles around site; 

• Continued deposition of tailings in dry stack tailings facility area; 

• Intermitted dewatering of open pit; 

• Minor maintenance of access roads around mine site, including main access road (i.e. grading, 

establishment of water bars, maintenance of ditches); 

• Establishment and maintenance of winter ice bridge across Yukon River; and 

• Snow removal and grading of access roads throughout winter months. 

• Initiated construction of toe berm and diversion ditch at the dry stack tailings facility.  Continued work on 

finger drains (placement of residuum on top of coarse material); and 

• Initiated construction of the South West Dump following approval from EMR; 

 

Q4 (February 1, 2008 – April 30, 2009) 
 

• Continued blasting, excavation and hauling of open pit material to waste piles or oxide stockpiles around 

site; 

• Continued deposition of tailings in dry stack tailings facility area; 

• Intermittent dewatering of open pit; 

• Construction of an 8” line between WSP and pit purpose-built for water transfer during freshet; 

• Snow survey monitoring occurred in early February, March and April; 
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• Minor maintenance of access roads around mine site, including main access road (i.e. grading, 

establishment of water bars, maintenance of ditches/culverts); 

• Maintenance of winter ice bridge across Yukon River; 

• Snow removal and grading of access roads throughout winter months; 

• Snow removal from tailings in preparation for freshet.  Continued work on finger drains 2 and 3. Installed 

additional monitoring equipment for temperature in tailings; 

• Continued work on tailings diversion ditch and toe berm; 

• Continued construction of South West Dump; 

• Establishment and clearing of exploration access roads and drill pads in Minto North; 

• Continued carbon based water treatment system in WSP through addition of monohydric alcohols (see 

Section 3.4 for further discussion); and 

• Establishment of snowmelt runoff control measures on main access road and lower dam access road in 

preparation for 2009 spring freshet. 

 

2.2.1 Production Schedule 
 

Mining commenced with pre-stripping in the Main pit in 2006 with the first ore produced in mid 2007. The Main pit 

was divided into 5 phases or pushbacks in order to achieve the Minto LOM plan targets. The pit pushbacks were 

resequenced in 2008 to allow for higher grade material to be released to the mill in 2008.  The Phase II pushback 

was started in early 2008, however before its completion the Phase III pushback was mined and completed.  The 

Phase II and Phase V pushbacks require winter conditions to mine.  In 2009, the Phase II will be completed and 

the Phase IV pushback will commence, leading into 2010. 

 

Assuming the required permit amendments are obtained, mining Area 2 will commence once mining nears 

completion in the Main pit (in year 2011). The Area 2 pit has been scheduled in three phases with mining to be 

completed in early 2015. Waste material from Area 2 is planned to be backfilled into the Main pit, thereby, 

significantly reducing the Area 2 waste haul distances required and reducing the waste dump impact on the 

environment. Current pit design for the Phase V pushback includes some stripping from Area 2, which will be 

directed to the waste dumps.  As well, current location of stockpiles will need to be reassessed in order to 

facilitate the complete excavation of the three phases in Area 2. 

 

2.2.2 Waste Management 
 
The Main waste dump, Southwest dump, low grade stockpile, reclamation overburden dump and ice-rich 

overburden dump (“IROD”) are based on existing designs derived from the Technical Report Minto Mine. The 

Southwest Dump is a new waste dump permitted in 2008.  
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Waste rock from the Main pit is deposited in the main waste dump and Southwest dump following the receipt of 

the permit.  This has significantly shortened up the length and grade of the hauls out of the open pit mine.  The 

Southwest dump is large enough to contain all the remaining waste material to be mined from the Main Pit. 

 

2.2.3 Operating Results 
 
Key operating results for the report period, Minto mine in 2008 are outlined in the table below. 

 

Tonnes mined 12,598,966 

Ore 1,342,836 

Waste 11,256,130 

Tonnes Milled 809,426 

Grade copper (%) 2.91 

Grade silver (g/t) 11.8 

Grade gold (g/t) 1.14 

Recovery copper (%) 91.9 

Recovery silver (%) 84.6 

Recovery gold (%) 77.9 

Concentrate produced (tonnes) 53,148 

Concentrate copper grade (%) 40.7 

Concentrate silver grade (g/t)  152.1 

Concentrate gold grade (g/t) 13.8 

 

 

2.2.4 Concentrate Shipments 
 
During 2008, MintoEx loaded 50,372wmt of copper concentrate on vessels for sale to Asian smelters. Of this 

quantity, approximately 95% was delivered in MintoEx’s copper forward sales contracts, while the balance was 

sold a spot.  In addition, these concentrates contain significant gold and silver credits.  
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2.2.5 As-Built Open Pit Drawings 
 
All facilities on the site have been constructed according to previously submitted design plans, where applicable.  

As-built drawings completed to date for these designed elements have been submitted to EMR under separate 

cover.  Appendix A includes an as-built drawing for the pit development as of April 30, 2009. 

 

2.3 MAIN MINTO DEPOSIT MINERAL RESOURCES AND RESERVES 

 

This section provides information (where available) that is required as a component of the annual report in the 

Quartz Mining Licence QML-0001, section 16.1. All Mineral Resource categories (Measured, Indicated and 

Inferred) mentioned in this section are based on the CIM definitions referred to in NI 43-101. 

 

2.3.1 Main Minto Deposit Mineral Resource 
 

On June 17, 2008, the Company announced the results of an updated mineral resource estimate for the main 

Minto deposit incorporating the results of all drilling on the Minto deposit up to the end of 2007.  The Measured 

and Indicated Mineral Resource estimate for the Minto Main deposit using a 0.5% copper cut-off was 7.98 million 

tonnes at a grade of 1.84% Cu, 0.66 g/t Au and 7.6 g/t Ag for a total contained metal of 323.3 million pounds of 

copper, 170,000 oz of gold and 1.96 million oz of silver. Approximately 1.12 million tonnes of mineral resources 

were removed from the Minto Main deposit by open pit mining 2008  Mineral resources are not mineral reserves 

and not all of the mined resource was processed through the Minto mill; some material was placed in stockpiles 

for later processing.   

 

The table below outlines the resources remaining as of December 31, 2008 after the 2008 mining has been 

removed. 
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Main Deposit – Mineral Resources by Classification 
(at a 0.5% copper cut-off and inclusive of mineral reserves but excluding ore stockpiles) 

 

Classification 
Tonnes 

(000’s)* 

Copper 

(%) 

Gold 

(g/t) 

Silver 

(g/t) 

Contained Cu 

(000’s lbs)* 

Contained Gold 

(000’s oz)* 

Contained 
Silver (000’s 

oz)* 

Measured (M) 5,562 1.68 0.62 6.77 206,001 111 1,211 

Indicated (I) 0.923 0.96 0.25 4.37 19,535 7 130 

Sub-total (M + I)** 6,485 1.57 0.57 6.43 225,536 118 1,340 

Additional Inferred 29 0.62 0.13 2.71 970 0 3 

*Rounded to the nearest ten thousand 

**Totals may not add exactly due to rounding 

 
The Mineral Resource estimate for the Minto Mine was originally completed by Gary Giroux, P. Eng of Giroux 

Consulting Ltd. in April 2006.  Ali Shahkar, P.Eng of Lions Gate Geological Consulting Inc. of Sechelt, BC, 

(“LGGC”) updated the Mineral Resource estimate for the Main Zone in February 2008 to include data from five 

new drill holes and the open pit outline as of December 31, 2007.  The estimate was completed in Gemcom 

Software using a three dimensional block model (5m x 5m x 3m (vertical) block size) and ordinary Kriging method. 

 
Area 2, Area 118 and Ridgetop Resource Estimates 
On June 17, 2008, the results of an NI 43-101 compliant, Mineral Resource estimate for the high grade Area 2 

copper-gold deposit; the adjacent and related Area 118 deposit and the Ridgetop deposit, located approximately 

400 m south of Area 2 were announced.  All three deposits are located at the Minto Mine and the new resource 

estimates are in addition to that reported above for the main Minto deposit. 

 

The mineral resources for the Area 2, Area 118 and Ridgetop deposits were estimated by LGGC in 2008.  Susan 

Lomas, P.Geo., was the Qualified Person under NI 43-101 who is responsible for the estimate.  

 

Area 2 Deposit 
The Measured and Indicated Mineral Resource estimate (inclusive of mineral reserves) for the Area 2 deposit 

using a 0.5% copper cut-off was, at that time, 11.3 million tonnes at a grade of 1.13% Cu and 0.40 g/t Au for a 

contained metal total of 281.4 million pounds of copper, 150,000 oz of gold and 1.4 million oz of silver.  This 

represents a more than 33% gain in contained copper and nearly a 25% gain in contained gold and a 31% gain in 

contained silver in the Measured and Indicated categories over the previous resource estimate for Area 2 (news 

release dated June 17, 2008).  An additional inferred mineral resource contains 3.5 million tonnes at a grade of 

0.77% Cu, 0.25 g/t Au and 2.54 g/t Ag or 59.9 million pounds of copper, 30,000 oz of gold and 290,000 oz of 

silver, inclusion of which would significantly increase the net gains in contained copper, gold and silver versus 

prior estimates.  The largest gains were made in the southwest, where Area 2 transitions into Area 118 in an 
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approximately 100 m wide corridor.  All of the mineral resources in this transition corridor were assigned to Area 

2.  In addition, some additional gains were made in the south and the southeast sides of Area 2.  Area 2 and Area 

118 are essentially different segments of a much larger deposit subsequently separated by a zone of late brittle 

faulting.  The results of 2008 and 2009 drilling have not yet been incorporated into the mineral resource 

estimates.   

 
Area 2 Deposit – Mineral Resources by Classification 

(at a 0.5% copper cut-off and inclusive of mineral reserves) 
 

 

 

 

 

 

*Rounded to the nearest ten thousand 

**Totals may not add exactly due to rounding 

 
The estimate was completed in Gemcom Software using a three dimensional block model (15m x 15m x 3m 

(vertical) block size).  The mineralization was interpreted into 11 different domains and wireframes were created 

and geostatistical analysis was completed on the assay and 3 m composite data for each of the metals.   

 

The grades for copper and gold were interpolated into the block model using ordinary Kriging, inverse distance 

squared and nearest neighbour method and the silver grades were interpolated using inverse distance squared 

and nearest neighbour method.  The copper and gold tonnage and grade values were tabulated using the 

ordinary Kriging interpolation results for the Measured and Indicated Mineral Resources and the inverse distance 

squared results were reported for the inferred mineral resources.  Silver tonnage and grades were reported using 

the inverse distance method results. 

 

The Area 2 2008 estimate is an update from a resource estimation completed in 2007.  Details of the historical 

Area 2 mineral resource and mineral reserve estimate are provided in the Area 2 Technical Report.   

 

Area 118 
Discovered in 2007, there was only one year’s (2007) relatively wider spaced drilling at Area 118 available for 

resource estimation, resulting in an inferred mineral resource.  The results of 2008 and 2009 drilling have not yet 

been incorporated into the mineral resource estimates.  The inferred mineral resource estimate for the Area 118 

deposit, using a 0.5% copper cut-off, was, at that time, s 6.59 million tonnes at a grade of 0.97% Cu, 0.27 g/t Au 

Classification 
Tonnes 
(000’s)* 

Copper 
(%) 

Gold 
(g/t) 

Silver 
(g/t) 

Contained 
Copper 

(000’s lbs)* 

Contained 
Gold 

(000’s oz)* 

Contained Silver 
(000’s oz) 

Measured (M) 4,670 1.48 0.57 5.00 151,990 90 750 

Indicated (I) 6,640 0.88 0.29 2.93 129,440 60 630 

Sub-total (M + I)** 11,310 1.13 0.40 3.79 281,390 150 1,380 

Additional Inferred 3,530 0.77 0.25 2.54 59,910 30 290 
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and 3.07 g/t Ag for a contained metal total of 141.4 million pounds of copper and 60,000 oz of gold and 650,000 

oz of silver.  Area 118 is adjacent to, and contiguous with, the Area 2 deposit.   

 
Area 118 Deposit – Mineral Resources by Classification (at a 0.5% copper cut-off) 

 
Classification Tonnes 

(000’s)* 

Copper 

(%) 

Gold 

(g/t) 

Silver 

(g/t) 

Contained Cu 

(000’s lbs)* 

Contained Gold 

(000’s oz)* 

Contained 

Silver (000’s 

oz)* 

Measured (M) - - -  - -  

Indicated (I) - - -  - -  

Sub-total (M + I) - - -  - -  

Inferred 6,590 0.97 0.27 3.07 140,540 60 650 

*Rounded to the nearest ten thousand 

 
The estimate was completed in Gemcom Software using a 3 dimensional block model (15m x 15m x 3m (vertical) 

block size).  The mineralization was interpreted into 11 different domains and wireframes were created and 

geostatistical analysis was completed on the assay and 3 m composite data for each of the metals.   

 

The grades for copper and gold were interpolated into the block model using ordinary Kriging, inverse distance 

squared and nearest neighbour method and the silver grades were interpolated using inverse distance squared 

and nearest neighbour method.  The copper, gold and silver tonnage and grade values were tabulated using the 

inverse distance squared method results.  The mineral resources in Area 118 were classified as inferred mineral 

resources due to the wide spaced drilling results currently supporting the estimate.   

 

Ridgetop 
As with Area 118, Ridgetop has only benefited from one year’s relatively wider spaced drilling (in 2007), resulting 

in an inferred mineral resource being estimated. Subsequent drilling in 2008 and 2009 has not yet been 

incorporated into the mineral resource estimates.  The inferred mineral resource estimate for the Ridgetop 

deposit, using a 0.5% copper cut-off, was, at that time, 4.89 million tonnes at a grade of 0.85% Cu, 0.23 g/t Au 

and 2.0 g/t Ag for a contained metal total of 92.1 million pounds of copper, 40,000 oz of gold and 320,000 oz of 

silver.  Ridgetop is a very shallow resource, locally coming to surface beneath a few metres of overburden.   
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Ridgetop Deposit – Mineral Resources by Classification (at a 0.5% copper cut-off) 
 

Classification Tonnes 

(000’s)* 

Copper 

(%) 

Gold 

(g/t) 

Silver 

(g/t) 

Contained 

Cu (000’s 
lbs)* 

Contained 

Gold (000’s 
oz)* 

Contained 

Silver (000’s 
oz)* 

Measured (M) - - -  - -  

Indicated (I) - - -  - -  

Sub-total (M + I) - - -  - -  

Inferred 4,890 0.85 0.23 2.01 92,140 40 320 

*Rounded to the nearest ten thousand 

 

The estimate was completed in Gemcom Software using a 3 dimensional block model (25m x 25m x 9m (vertical) 

block size).  The mineralization was interpreted into five different domains and wireframes were created and 

geostatistical analysis was completed on the assay and 3 m composite data for each of the metals.   

 

The grades for copper, gold and silver were interpolated into the block model using inverse distance squared and 

nearest neighbour method.  The copper, gold and silver tonnage and grade values were tabulated using the 

inverse distance squared method results.  The mineral resources at Ridgetop were classified as inferred mineral 

resources due to the wide spaced drilling results currently supporting the estimate.  
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2.3.2 Main Minto Deposit Mineral Reserves 
 

The In-Situ Mineral Reserve estimate remaining as of December 31, 2008 with mining in 2006, 2007 and 2008 

removed is set out in the table below. 

Proven & Probable In-Situ Mineral Reserves 

Mineral Reserve Tonnes Average Grade 

Category (000’s) Copper (%) Gold (g/t) Silver (g/t)  

Proven  4,326 1.88 0.72 7.62 

Probable  249 1.18 0.55 8.12 

Proven + Probable  4,575 2.16 0.81 7.65 

 

Minto Stockpile Reserve Inventory (All economic material) 

Mineral Reserve Tonnes Average Grade 

Category (000’s) Copper (%) Gold (g/t) Silver (g/t)  

Proven  779 1.90 NA*** 7.38 

*** Gold is not assayed on site and is therefore not available for the mined stockpiles. 

 

The total reserve for the Minto Main Pit (In-Situ + Stockpile) as of December 31, 2008 is: 

 
Mineral Reserve Tonnes Average Grade 

Category (000’s) Copper (%) Gold (g/t) Silver (g/t)  

Proven  5,105 1.88 NA 7.58 

Probable  249 1.18 0.55 8.12 

Proven + Probable  5,354 1.85 NA*** 7.61 

*** Gold is not assayed on site and is therefore not available for the mined stockpiles. 

 

This mineral reserve estimate excludes additional low grade material that will be mined and stockpiled over the 

life of the mine in order to gain access to higher grade reserves, but is assumed not to be processed.  

 
These mineral reserve estimates are based on the April 1, 2006 mineral resource estimate reported on July 10, 

2006.  The effective cut-off grade for mine planning was calculated based on the breakeven grade of material 

within the ultimate pit to decide whether the material is processed in the mill, assuming US$2.00 per pound 
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copper price, a US$550 per oz gold price, a US$9 per oz silver price, C$26.74 per tonne of ore milling costs, 

C$6.44 per tonne of ore for concentrate transportation cost and C$7.25 per tonne of ore for treatment charges; 

and equates to approximately a 0.62% copper cut-off grade.  However, as previously reported, an internal cut-off 

grade of 1.0% copper was used for the first six years of operation, with material between the effective cut-off and 

internal cut-off grade stockpiled for processing later.  Mineral resources which are not mineral reserves do not 

have demonstrated economic viability. 

 

Mineral reserve estimates remaining as of December 31, 2008 and can be summarized as follows, representing 

the previously announced reserve for the Minto Main deposit and the Area 2 deposit, less mining that has taken 

place in 2006, 2007 and 2008. 

 

Minto Mine – Mineral Reserves by Classification for All Deposits  

(at a 0.62% copper cut-off) – Year End 2008 
 

Classification Tonnes 

(000’s)* 

Copper 

(%) 

Gold 

(g/t) 

Silver 

(g/t) 

Contained Cu 

(000’s lbs)* 

Contained 

Gold  

(000’s oz)* 

Contained 

Silver  

(000’s oz)* 

Proven 7,908 1.78 NA 6.92 310,419 NA*** 1,789 

Probable 801 1.21 0.47 5.61 21,293 12 145 

Total (P&P)** 8,709 1.73 NA 6.80 331,707 NA*** 1,904 

*Rounded to the nearest thousand 

**Totals may not add exactly due to rounding 

***Gold is not assayed on site and therefore not available for the stockpile inventories 

 
Mineral reserves were calculated by MintoEx geology and engineering staff under the supervision of Guy Lauzier, 

P. Eng., Manager of Mining at the Minto Mine, who is the Qualified Person under NI 43-101 responsible for the 

mineral reserve estimate. 

 

Minto Main deposit reserve estimate was compiled using the updated mineral resource model (the “Model”) 

provided by LGGC.  The Model was imported into Vulcan software for the reserve calculation.  The mineral 

resource estimate was verified using MineSight® to ensure the import was successful.  The mineral reserve 

calculation was bounded by the 2007 year-end survey surface and the 2008 year-end survey surface.  

Furthermore, a cut-off grade of 0.62% copper was used.  The mineral reserve summary is based on Measured 

and Indicated Mineral Resource classifications in the model only, totalled within ore zones 2, 4, 5, and 8 in the 

Minto Main deposit (as established in the Area 2 Technical Report), and bounded by the aforementioned surfaces 

and assumptions.  Mineral resource categories and definition of ore zones in the Model were established by the 

relevant QPs for each resource model, as defined herein. 
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2.3.3 Total Minto Project Mineral Resources 
 
Updated mineral resource and mineral reserve estimates were announced on June 17, 2008 and the Technical 

Report Minto Mine provides additional details in respect of those estimates.  Net of all adjustments, contained 

copper in the mineral resource estimate increased by 50% and precious metals by approximately 40% as a result 

of drilling in 2007 and the subsequent updated resource estimations completed in 2008.  This follows on from a 

60% gain in contained copper in mineral resource estimates based on drilling in 2006, for a 140% gain in copper 

resource estimates in two years.  The mineral resource tonnages reported in the table below are inclusive of the 

mineral reserves.  The results of 2008 and 2009 drilling have not yet been incorporated into the mineral resource 

estimates.   

Mineral Resource Estimates by Classification for All Deposits (at a 0.5% copper cut-off and 
inclusive of mineral reserves but excluding ore stockpiles) 

 
Classification Tonnes 

(000’s)* 

Copper 

(%) 

Gold 

(g/t) 

Silver 

(g/t) 

Contained Cu 

(000’s lbs)* 

Contained 

Gold (000’s 

oz)* 

Contained 

Ag (000’s 

oz)* 

Measured (M) 10,232 1.59 0.60 5.96 357,991 201 1,961 

Indicated (I) 7,563 0.89 0.29 3.11 148,975 67 760 

Sub-total (M+I) 17,795 1.29 0.46 4.75 506,926 268 2.720 

Additional Inferred 15,039 0.88 0.25 2.60 292,986 130 1.263 

*Rounded to the nearest ten thousand 
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3.0 MONITORING PROGRAMS AND STUDIES 
 

Section 57 of the WUL requires that MEL comply with the programs and studies outlined within the WUL and shall 

submit the data that is compiled as a result of these programs and studies as a component of the annual report.  

The purpose of this section is to present results from each monitoring program with interpretation of the results 

where required. 

 

3.1 WATER QUALITY SURVEILLANCE PROGRAM 
 

Water quality sampling and analysis for the reporting period was conducted under clause 58 of the Water Use 

Licence: 

 

“The Licence shall comply with the Water Quality Surveillance Program that is specified in 

Appendix 3 to this licence, except during Interim Closure.  During Interim Closure, the Licencee 

shall comply with the program identified in part H of this Licence.” 

 

Appendix 3 – Part 2: Water Quality Surveillance Program provided MEL with the necessary guidance for sampling 

intervals and parameter requirements for each sampling location, as summarized in Table 3 – Water Quality 

Surveillance Program Site Descriptions and Locations and visually presented in Figure 3 – Monitoring Program 

Locations.  The following monitoring stations have been established as per Water Use Licence Appendix 1 – 

Surveillance Monitoring Sites (see Figure 3) and location coordinates in Table 1 have been updated as of April 

30, 2009.  
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Table 1.  Water Quality Surveillance Program Site Descriptions and Locations 

Site Description Northing Easting

W-2 Mainstem Minto Creek directly u/s Main Access Road Crossing 6948402 392584

W-3 (Final Point of Discharge) Mainstem Minto Creek 330m d/s toe of Dam 6945682 386747

GW Seep 2m d/s of W-3 6945688 386755

W-6 Tributary to Minto Creek 6946400 387567

W-7 Tributary to Minto Creek 6946070 387532

W-10 Mainstem Minto Creek (south fork at headwaters) 6943654 383348

W-11 Waste Rock Dump Seepage 6944952 384089

W-12 Discharge from Open Pit 6944979 384944

W-13 Mill Water Pond Discharge 6945038 385081

W-15 Minto Creek, downstream of Overburden Dump, upstream of Open Pit 6944837 384406

W-16 Main Water Storage Pond Discharge (or surface if not discharging) 6945537 386483

W-17 Main Water Storage Dam Seepage 6945579 386565

W-18 Oxide Stockpile Seepage 6945221 384229

W-19 Low Grade Sulphide Stockpile Seepage 6945339 384300

W-20 Spill Pond Discharge 6945643 386667

UTM LOCATION (m) ZONE 
8

 
Notes: 

 Coordinate Projection: UTM NAD83 Zone 8; All coordinates extracted from YES Survey Data (2006), except for W2, 
W6, W7 and W10, which were complied from 1:50,000 maps. 

 See Section 3.1 – Compliance Point for additional details 
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Table 2 below shows the project Discharge Standards from water licence QZ96-006. 

Table 2.  Water Use Licence Discharge Standards 

Frequency Daily Limit

pH pH units weekly 6.5 - 9.0

Suspended Solids mg/L weekly 15

Aluminum mg/L weekly 0.5

Iron mg/L weekly 1

Copper mg/L weekly 0.01

Lead mg/L weekly 0.002

Manganese mg/L weekly 0.2

Nickel mg/L weekly 0.065

Zinc mg/L weekly 0.03

Total Ammonia mg/L weekly 1

Oil and Grease visibility weekly no visible oil or grease

Toxicity (Rainbow Trout) LT50 monthly Pass

Parameter Units

Water Use Licence Discharge Standards

 
 

3.1.1 Monitoring Conformance 
 

Over the reporting period, some water quality stations were not sampled due to natural circumstances (such as 

freezing conditions) outside of the control of MEL. The following summarizes stations, frequencies, and/or 

parameters that were not achieved during this reporting period: 

 

• W2  –  Samples and flow measurements were not recorded during the winter months due to very low 

or no water and significant ice cover. 

• W7  –  Samples and flow measurements were not recorded during the winter months due to very low 

or no water and significant ice and glacial cover. 

• W6  –  Samples and flow measurements were not recorded during the winter months due to very low 

or no water and significant ice and glacial cover. 

• W3  –  At the instruction of the Yukon Government, Water Resources and Client Services and 

Inspections, MEL discontinued reporting compliance sampling from station W3 and began 

conducting their WUL compliance point inspections and sampling 50 meters downstream 

from the toe of the main water dam in November 2007, at a station designated W50. This 

satisfies the intention of the WUL compliance point definition. Sampling continues at the W3 

flume weekly under the Federal Metal Mining Effluent Regulations (MMER). Weekly water 

quality results from the W3 flume are submitted to Environment Canada on a quarterly basis 

(see Section 3.1 for further detail). 
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• W50  –  In 2007, the Yukon Government, Water Resources and Client Services and Inspections, 

instructed MEL to conduct WUL compliance reporting from samples collected 50 meters 

downstream from the toe of the main water dam, which has since been given the designation 

W50. This designation is consistent with the description of the compliance point described in 

the WUL QZ96-006. Only two water quality samples were collected from this site during the 

reporting year. 

• W8  –  Samples and flow measurements were not recorded during the winter months due to no flow 

or significant ice and glacial cover. 

• W-13  –  Samples and flow measurements collected at either the mill pond surface or the mill 

pond culvert throughout the year (when applicable). 

• W-12  –  Samples and flow measurements collected from the open pit (when applicable). During winter 

months, no samples were collected as the water was frozen to pit bottom. 

• W-18  –  Samples and flow measurements were not recorded during the winter months as seepage 

was not noted at anytime during the winter. 

• W-19  –  Samples and flow measurements were not recorded as seepage was not noted at anytime. 

• W-11  –  Samples and flow measurements were not collected as seepage at the Waste Rock Dump 

was not noted at anytime. 

• W-15  –  Samples and flow measurements were not recorded during the winter months due to no flow 

or significant ice and glacial cover. 

• W-10  –  Samples and flow measurements were not recorded during the winter months due to no flow 

or significant ice and glacial cover. 

• P93-E –  Groundwater well P93-E, located in the southern portion of the open pit area, was removed in 

preparation for the southward expansion of the open pit. 

• P94-20  –  Groundwater well P94-20, located on the bank in the vicinity of the planned north abutment of 

the Main Water Dam, was removed during the grubbing and stripping of the Main Water 

Dam. 

 

3.1.2 Site-Wide Water Quality Analysis 
 

Metals that have naturally elevated concentrations in Minto Creek include aluminum, copper, iron, lead, zinc, and 

manganese. Historic sampling (since 1993) has frequently returned background concentrations of these metals in 

upper Minto Creek that are higher than the water licence effluent discharge standards. Total suspended solids 

(TSS) concentrations recorded at the majority of stations in the Minto Creek area have frequently been reported 

above the WUL discharge standard (15 mg/L). The Minto property and much of the surrounding area, including 

the headwaters of the Minto Creek drainage upstream of the mine site and sample station W3 have historically 
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been impacted by forest fires, the most recent of which was in 1997. This may contribute to the increased levels 

of suspended solids and total metals seen in historic water quality results. 

 

Water quality in the Minto Creek watershed is closely related to discharge volumes. Generally speaking, during 

periods of high discharge (typically experienced at spring freshet and during summer high precipitation events) 

suspended solids and correlating metal concentrations tend to increase.   As a result of the retention of most site 

runoff by the main water dam, most water quality parameters in effluent monitoring were controlled to well below 

historically observed levels in the natural system, including during the discharge period of late August and 

September 2008. 

 

During the 2009 reporting period, samples from W10 (upper Minto Creek) returned concentrations of aluminum, 

zinc and copper well above the WUL compliance standard, and iron and manganese were found to have 

concentrations exceeding those found at W3, the MMER compliance point. 

 

The following is a site-wide analysis of specific parameters regulated by the WUL. 

 

pH – pH levels have remained relatively constant throughout the Minto Creek watershed. pH levels range from 

6.31 to 8.76, never exceeding WUL effluent quality standards at compliance points or any stations otherwise on 

the property. 

 

Aluminum – Aluminum levels in the Minto Creek watershed were noted to have increased for the majority of site  

and upper watershed tributary WQ stations, including W10, W16, W17, W3, W6, and W7.  

 

Ammonia – Ammonia levels in the Minto Creek watershed are similar to levels found in 2007-08 for the majority 

of WQ stations. Stations W12, W13 and W16 exhibited slightly increased levels of ammonia, which is 

characteristic of water sources that are located in the vicinity of active blasting areas and/or receive waters that 

may have been influenced by blasting activities.  

  

Metal Anions – Aluminum, copper, lead and zinc levels are typically found to be naturally elevated in all stream 

reaches located within the Minto Creek watershed. During 2009, station W10, located at the headwaters of Minto 

Creek, is shown at times to have higher concentrations of all four metal anions than at station W3. This confirms 

that levels of these metals are significantly affected by the native mineralization of the area. In fact, geochemical 

signatures of elevated copper in stream sediments draining the deposit played a key role in the discovery of the 

Minto deposit (Sinclair et al, 1976). 
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3.1.3 Site-Specific Water Quality Analysis 
 

This section provides an analysis of site specific water quality data collected in accordance with the WUL Water 

Quality Surveillance Program (WUL Appendix 3 – Part 2), for the period between May 1, 2008 and April 30, 2009. 

The analysis includes a discussion on any variances from baseline conditions prior to construction and from 

previous years’ data, as required by Section 12(a) of the WUL. The degree of change in water quality at each 

station within the Minto Creek drainage basin was judged by comparing specific concentration values to the 

following (where applicable): 

 

 WUL Water Quality Standards; 

 MMER Effluent Criteria; 

 2006, 2007 and 2008 water quality results; and 

 historic water quality results (1994-2009). 

  

Certain key parameters, including total suspended solids (TSS), nitrogen species (ammonia), and selected 

metals, are graphically presented for sampling stations W2, W3 and W50 (Figures 4 – 13).  Locations and 

descriptions of surface water quality stations are provided in Figure 3. 

 

W50 – WUL Compliance Point Located 50 Meters Downstream from Toe of Main Water Dam 
 

During April 2008, the Yukon Government, Water Resources and Client Services and Inspections, instructed MEL 

to conduct compliance reporting from samples collected at the WUL compliance point 50 meters downstream 

from the toe of the main water dam, which has since been given the interim designation W50. This designation is 

consistent with the description of the compliance point described in the WUL QZ96-006. 

 

For the majority of the reporting period, surface flows were neither noted on the crest of the dam nor were 

seepage flows from the dam entering Minto Creek, and consequently, there was no water to sample at W50. 

Additionally, during 2008, MEL operated a recirculation pump at the toe of the MWD to prevent the release of 

potentially non-compliant dam seepage water into Minto Creek.  

 

However, on August 24-26, Minto Mine experienced a particularly high rain event, resulting in flooding conditions 

and subsequent overtopping of the spillway of the Water Storage Pond (WSP) retention dam.  During these 

flooding conditions, MintoEx applied to the Yukon Water Board (YWB) for an emergency amendment to the WUL.  

Amendment 4 was formally issued on August 26, authorizing the discharge of a maximum of 350,000 m3 from the 

WSP between August 26 and September 30, 2008. Discharge was contingent on the MEL complying with the 

following conditions: 
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• Meeting the following maximum authorized water quality standards: 

Max. Authorized 
Monthly Mean 
Concentration

Max. Authorized 
Concentration in a 
Composite Sample

Max. Authorized 
Concentration in a Grab 

Sample

Copper (total) 0.30 0.45 0.60
Iron (total) no standard no standard no standard
Lead (total) 0.20 0.30 0.40
Manganese (total) no standard no standard no standard
Nickel (total) 0.50 0.75 1.00
Zinc (total) 0.50 0.75 1.00
Total Suspended Solids 15.00 22.50 30.00

Proposed Effluent Quality Standards (from MMER)
(mg/L)

Parameter

 

• Monitoring TSS levels above and below the Reclaim Pond; 

• Photograph conditions before, during and after discharge; 

• Monitoring flow levels before, during and after discharge; and 

• Document details on how the discharge has been carried out. 

 

Compliance with these conditions has been documented and submitted to the Yukon Water Board under separate 

cover on October 7, 2008, titled, “Water Licence QZ96-006 Amendment 4 Report”. The full document is attached 

in Appendix D. This document discusses the water quality results at discharge points defined by the amendment 

as regulated discharge points (end-of-pipe, top of the MWD, or W50). 

 

With this in mind, compliance monitoring of water quality was typically measured at the end of pipe upon receipt 

of Amendment 4, as this was considered surface flow from the WSP.  For most of the remainder of the year, 

weekly inspections confirmed “zero flow” conditions at W50. While seepage was noted through the dam, this 

water was collected in a vertical culvert installed at the downstream from the toe of the water retention dam and 

returned to the WSP by pump. However, during one instance, flows were noted at W50 and samples were 

collected accordingly. This sample returned elevated levels of copper and manganese.  

 

A 24 hour discharge, at the frequency of 5 minutes on, 8 minutes off from W17 pump shack began at 3 pm on 

April 4, and a water sample was collected April 5 below the snow and ice as initial flows were sub gravel and no 

flows were noted. The purpose of the discharge / sampling was to test the degree to which Manganese would 

drop out of the water column naturally. A reading of 0.456 mg/l Mn at W17 became 0.392 mg/l Mn at W50 

indicating that Mn is precipitating out of the water naturally. Since the reading at W50 was above WUL 

compliance no further discharge occurred.  All other parameters in this sample were within compliance limits. 
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W-3 – Mainstream Minto Creek, 350 m d/s of Dam (MMER Final Compliance Point) 
 

Station W3, the MMER final compliance point for Minto Mine, is located approximately 350 metres downstream 

from the toe of the Main Water Dam (MWD), and is situated in the natural creek watercourse along a reach with a 

relatively deep channel and steep banks in a ‘run’ section of the stream. This location was selected as the final 

point of discharge based on the following considerations and accompanying discussions with Environment 

Canada: 

 

• Regulated requirements under the criteria in ASTM standard 7390-93; 

• The MWD is located across Minto Creek, downstream of the majority of mine influence and upstream of 

W3;  

• Minto Creek waters above the MWD are being diverted and used for operations at the mine site; 

• There will be periodic spilling of water over the MWD and/or seepage under the MWD, with a stilling basin 

and possible re-circulation of water from a stilling basin located downstream of the MWD.  Both the main 

dam spillage and dam seepage will be monitored on a monthly basis (where applicable); and 

• Station W3 is the final point of compliance under the MMER, downstream of the majority of water 

management and treatment facilities and potential sources of deleterious substances from mine site 

operations. 

 

Provided W3 continues to be sampled weekly under the MMER and in keeping with previous reporting periods, 

MEL has decided to present these results for consistency and comparative reasons.  See previous discussion for 

interim station W-50 for monitoring compliance under Water Use Licence QZ96-006. The following table presents 

a summary of water quality at W-3 for the reporting period.   

Table 3.  W-3 (Mainstream Minto Creek) WQ Summary Table 

Mean Min Max Mean Min Max Mean Min Max Mean Min Max Min Max
Hardness 149.0 93.9 236 217 163 267 225 142 288 261.2 95 330 32.7 288
pH 8.16 7.31 8.45 7.75 7.05 8.36 7.95 7.75 8.19 7.9 7.44 8.2 6.79 8.45
Total Suspended Solids 8.0 3.1 25.7 15.2 2 82.9 4.51 1 34 8 1 70 BD 360
Ammonia Nitrogen           N 0.0247 0.0073 0.07 0.020 0.002 0.1 0.03 0.025 0.07 0.059 0.006 0.38 BD 0.1
Aluminum    T-Al 0.2415 0.0059 0.848 0.348 0.006 2.13 0.22 0.01 1.14 0.214 0.002 2.14 0.0059 8.76
Arsenic     T-As 0.00047 0.00019 0.00103 0.0007 0.0002 0.009 0.0005 0.0001 0.001 0.0005 0.0001 0.0024 BD 0.01
Cadmium     T-Cd BD BD BD 0.000029 0.00001 0.000134 0.000018 0.000005 0.0002 0.00003 0.000005 0.00014 BD 0.00025
Chromium    T-Cr 0.0010 0.0005 0.002 0.0013 0.0005 0.0067 0.0007 0.00025 0.0021 0.0011 0.0002 0.0038 BD 0.018
Copper      T-Cu 0.01222 0.00171 0.0332 0.012 0.001 0.101 0.0086 0.002 0.02 0.021 0.003 0.166 0.001 0.101
Iron        T-Fe 0.34 0.03 1.32 0.6 0.1 3.2 0.29 0.04 1.4 0.48 0.06 4.53 BD 16
Lead        T-Pb 0.000134 0.000051 0.000359 0.000432 0.000062 0.0031 0.00015 0.00005 0.0007 0.0002 0.00005 0.001 BD 0.022
Manganese   T-Mn 0.04777 0.00158 0.309 0.104 0.008 2.26 0.09 0.036 0.213 0.1884 0.0158 0.844 0.0016 2.26
Nickel      T-Ni 0.00107 0.0005 0.00257 0.0022 0.0005 0.03 0.0013 0.00025 0.005 0.0023 0.0002 0.012 BD 0.03
Zinc        T-Zn 0.0044 0.0016 0.0236 0.006 0.001 0.05 0.0071 0.0005 0.02 0.009 0.0005 0.055 BD 0.05
Notes:
¹ All units are in mg/L unless otherwise indicated
Values below detection limits were incorporated by dividing the limit by half. 
BD = below detection

W-3                       
2006 Summary Statistics

Parameter¹

W-3                       
2007 Summary Statistics

W-3                       
 2008 Summary Statistics

W-3                       
 2009 Summary Statistics

W-3               
Historic Range
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Ranges between 1994 and 2008 at station W3 for key parameters are presented above.  Levels recorded in 2009 

did not significantly deviate from these ranges.  Note that the maximum values in 2009 are the result of increased 

levels of TSS and metals entrained in Minto Creek during the August 2008 rain event (previously discussed).  It 

should also be noted that dramatic levels of precipitation received on the Minto Mine site during August was 

experienced Yukon wide and resulted in numerous creeks in the Yukon flooding and discharging elevated levels 

of sediment, including Tatchun Creek (located between the Village of Carmacks and Minto Landing on the 

Klondike Highway) and Williams Creek (located on the Carmacks Copper mine property). 

 

Also of notable significance is the considerable effort, due diligence and expense employed during this reporting 

period not only to mitigate the effects of mining activities, but to control the naturally occurring loads of sediment 

and metals in the Minto Creek system, most of which occur at concentrations higher than the associated Water 

License discharge standards. As the mine transitioned from construction phase to operational phase in 2007, 

managers and environmental monitors adapted their monitoring and control measures to target project 

compliance with the applicable standards. 

 

The following is a discussion of specific water quality parameters found at W3 during the reporting period, which 

are compared to the MMER effluent quality standards as required for a MMER final compliance point: 

 

• TSS results for individual samples have periodically returned concentrations above the MMER discharge 

standard (30 mg/L), specifically during spring freshet and summer rain events. During this reporting 

period, three such results were returned from samples at W3, including August 27, 2008 (70 mg/L), 

November 28, 2008 (44 mg/L) and April 30, 2008 (58 mg/L). Each exceedance was reported to a local 

Environmental Canada enforcement officer shortly after being noted, as required by MMER.  

 

 Regulated Metals - After the installation of the MWD and the W3 flume, water quality results, even during 

freshet for spring 2008, were well below historical levels as well as the previous year’s freshet water 

quality levels.  Prior to the installation of the flume, there were 22 instances of exceedances in 2006-

2007; during 2009, there were only 3 instances of exceedances, even including freshet and summer rain 

event conditions.  This is primarily due to the moderation of discharge post MWD construction, and the 

installation of the flume at W3 which is providing a location for water samples to be collected well away 

from the streambed and disturbances. 

 
Water quality results subsequent to the emergency discharge event were shown to have been moderately 

affected for a relatively short period of time. Specifically, manganese levels over the course of three 

months exhibited a downward trend from a high of 0.503 mg/L on September 30, 2008 (the end of the 
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discharge period) to a low of 0.132 mg/L on January 2, 2009; which presumes these elevated manganese 

results were a residual effect from the discharge event, and have since been moderated over time. 

 

 Other Metals – With respect to elements that are not regulated in the MMER effluent quality standards, 

total arsenic levels were generally slightly lower than the previous year’s results, but did not exceed the 

maximum value seen historically.  Total chromium and total cadmium concentrations for 2007-08 were 

slightly lower than the 2006-07 results, and remained within historically observed ranges at this site.  

 

 Bioassay Results – Effluent quality monitoring for toxicity has been conducted weekly for site water 

quality characterization purposes as required under the MMER (Section 14(1)(a)).  These bioassay tests 

are analyzed for acute toxicity to rainbow trout (Oncorhynchus mykiss, 96 h pass/fail) and Daphnia 

magna (48 h pass/fail), and adhere to requirements and procedures specified by Environment Canada in 

Biological Test Method: Reference Method for Determining Acute Lethality of Effluents to Rainbow Trout 

(Reference Method EPS 1/RM/13) and Biological Test Method: Reference Method for Determining Acute 

Lethality of Effluents to Daphnia Magna (Reference Method EPS 1/RM/14).  All results have returned 

non-toxic to both species and 100% survival was observed in 11 of 12 tests for trout and in 10 of 12 tests 

for Daphnia with the remaining three results receiving a non-toxicity designation of between 90% to 100% 

survival rates. 

 

 



MINTO EXPLORATIONS LTD.  2009 ANNUAL REPORT

 

ACCESS CONSULTING GROUP  August 2009
2009 Annual Water Licence Report QZ96-006 
2009 Annual Quartz Mining Licence Report QML-0001 

28

6

6.5

7

7.5

8

8.5

9

9.5

1-M
ay

-08

1-J
un

-08

1-J
ul-

08

1-A
ug

-08

1-S
ep

-08

1-O
ct-

08

1-N
ov

-08

1-D
ec

-08

1-J
an

-09

1-F
eb

-09
1-M

ar-
09

1-A
pr-

09

1-M
ay

-09

W2

W3

W50

WUL Eff luent Quality Standard 
(6.50 - 9.00)

No MMER Authorized Limit 
for Aluminum

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Notes:  Shaded area represents the 2008 Emergency Discharge Event as permitted under Amendment #4 of Minto Mine’s WUL (Application no: QZ08-081) 

 See Appendix D for further discussion on Emergency Discharge Event 

Figure 4.  pH for Sites W-2, W-3 and W50 
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Notes:  Shaded area represents the 2008 Emergency Discharge Event as permitted under Amendment #4 of Minto Mine’s WUL (Application no: QZ08-081) 

 See Appendix D for further discussion on Emergency Discharge Event 

Figure 5.  Total Suspended Solids (TSS) for Sites W-2, W-3 and W50 
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Notes:  Shaded area represents the 2008 Emergency Discharge Event as permitted under Amendment #4 of Minto Mine’s WUL (Application no: QZ08-081) 

 See Appendix D for further discussion on Emergency Discharge Event 

Figure 6.  Aluminum (Total) for Sites W-2, W-3 and W50 
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Notes:  Shaded area represents the 2008 Emergency Discharge Event as permitted under Amendment #4 of Minto Mine’s WUL (Application no: QZ08-081) 

 See Appendix D for further discussion on Emergency Discharge Event 

Figure 7.  Copper (Total) for Sites W-2, W-3 and W50 
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Notes:  Shaded area represents the 2008 Emergency Discharge Event as permitted under Amendment #4 of Minto Mine’s WUL (Application no: QZ08-081) 

 See Appendix D for further discussion on Emergency Discharge Event 

Figure 8.  Iron (Total) for Sites W-2, W-3 and W50 



MINTO EXPLORATIONS LTD.  2009 ANNUAL REPORT

 

ACCESS CONSULTING GROUP  August 2009
2009 Annual Water Licence Report QZ96-006 
2009 Annual Quartz Mining Licence Report QML-0001 

33

0.00001

0.0001

0.001

0.01

0.1

1

1-M
ay

-08

1-J
un

-08

1-J
ul-

08

1-A
ug

-08

1-S
ep

-08

1-O
ct-

08

1-N
ov

-08

1-D
ec

-08

1-J
an

-09

1-F
eb

-09
1-M

ar-
09

1-A
pr-

09

1-M
ay

-09

W2

W3

W50

WUL Eff luent Quality Standard 
(0.002 mg/L)

MMER Authorized Limit 
(0.40 mg/L)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Notes:  Shaded area represents the 2008 Emergency Discharge Event as permitted under Amendment #4 of Minto Mine’s WUL (Application no: QZ08-081) 

 See Appendix D for further discussion on Emergency Discharge Event 

Figure 9.  Lead (Total) for Sites W-2, W-3 and W50 
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Notes:  Shaded area represents the 2008 Emergency Discharge Event as permitted under Amendment #4 of Minto Mine’s WUL (Application no: QZ08-081) 

 See Appendix D for further discussion on Emergency Discharge Event 

Figure 10.  Manganese (Total) for Sites W-2, W-3 and W50 
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Notes:  Shaded area represents the 2008 Emergency Discharge Event as permitted under Amendment #4 of Minto Mine’s WUL (Application no: QZ08-081) 

 See Appendix D for further discussion on Emergency Discharge Event 

Figure 11.  Nickel (Total) for Sites W-2, W-3 and W50 
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Notes:  Shaded area represents the 2008 Emergency Discharge Event as permitted under Amendment #4 of Minto Mine’s WUL (Application no: QZ08-081) 

 See Appendix D for further discussion on Emergency Discharge Event 

Figure 12.  Zinc (Total) for Sites W-2, W-3 and W50 



MINTO EXPLORATIONS LTD.  2009 ANNUAL REPORT

 

ACCESS CONSULTING GROUP  August 2009
2009 Annual Water Licence Report QZ96-006 
2009 Annual Quartz Mining Licence Report QML-0001 

37

0.001

0.01

0.1

1

1-M
ay

-08

1-J
un

-08

1-J
ul-

08

1-A
ug

-08

1-S
ep

-08

1-O
ct-

08

1-N
ov

-08

1-D
ec

-08

1-J
an

-09

1-F
eb

-09
1-M

ar-
09

1-A
pr-

09

1-M
ay

-09

W2

W3

W50

WUL Eff luent Quality Standard 
(1.0 mg/L)

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes:  Shaded area represents the 2008 Emergency Discharge Event as permitted under Amendment #4 of Minto Mine’s WUL (Application no: QZ08-081) 
 See Appendix D for further discussion on Emergency Discharge Event 

Figure 13.  Ammonium (Total) for Sites W-2, W-3 and W50
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W2 – Minto Creek at Lower Road Crossing 
 

Table 4 summarizes water quality results from station W2 and provides a comparison with results from the same 

site for three previous reporting periods. 

 

 Table 4.  W2 (Minto Creek at Lower Road Crossing) WQ Summary Table 

 

Ranges and mean values at station W2 for some key parameters are presented above for the 1994-2005 

(historic), 2005-06, 2006-07 and 2007-08 reporting periods.  Levels recorded in the current reporting period did 

not significantly deviate from these ranges.  The historic minimum and maximum metal concentrations remain 

benchmarked within historic samples.  The above table shows how parameter averages generally decreased in 

the 2007-08 reporting period.  The majority of maximum values were slightly elevated from previous years. The 

minimum values remained similar to last year’s values, with chromium, copper, iron, manganese and zinc slightly 

higher. 

 

Mean Min Max Mean Min Max Mean Min Max Mean Min Max Min Max
Hardness 132.4 99.8 153 148 10 216 130 70 162 107.2 30 152 10 216
pH 8.17 7.75 8.39 7.83 7.19 8.34 8.08 7.94 8.3 7.97 7.07 8.15 6.95 8.39
Total Suspended Solids 30.2 3.5 120 80 2 257 6 4 10 24 1 100 BD 657
Ammonia Nitrogen           N 0.021 0.006 0.06 0.015 0.003 0.053 0.025 0.025 0.025 0.04 0.02 0.12 BD 0.06
Aluminum    T-Al 0.5828 0.0111 7.28 0.869 0.007 5.13 0.112 0.041 0.253 0.604 0.01 2.62 BD 22.8
Arsenic     T-As 0.00097 0.00043 0.00632 0.00085 0.0003 0.00296 0.00051 0.0002 0.0012 0.0007 0.0001 0.0018 BD 0.0100
Cadmium     T-Cd 0.000121 0.000057 0.000167 0.000080 0.00005 0.000135 0.000024 0.0001 0.00005 0.00003 0.000005 0.00007 BD 0.0006
Chromium    T-Cr 0.00323 0.00054 0.0127 0.0028 0.0007 0.0104 0.0007 0.000005 0.0014 0.002 0.0002 0.0052 BD 0.038
Copper      T-Cu 0.00427 0.00122 0.021 0.0077 0.002 0.0323 0.0025 0.00025 0.003 0.017 0.002 0.052 BD 0.07
Iron        T-Fe 0.854 0.052 10.4 2.17 0.1 8.09 0.28 0.002 0.46 1.23 0.05 4.08 0.052 26.2
Lead        T-Pb 0.00076 0.00006 0.00394 0.00070 0.0001 0.00264 0.00006 0.1 0.0001 0.0005 0.00005 0.0018 BD 0.0086
Manganese   T-Mn 0.05709 0.00785 0.21 0.081 0.008 0.294 0.017 0.00005 0.023 0.0568 0.0058 0.155 BD 0.668
Nickel      T-Ni 0.00198 0.00051 0.0119 0.0031 0.0011 0.0115 0.0019 0.006 0.004 0.0031 0.0005 0.01 BD 0.041
Zinc        T-Zn 0.0059 0.001 0.0324 0.007 0.001 0.025 0.005 0.0007 0.007 0.012 0.002 0.07 BD 0.125
Notes:
¹ All units are in mg/L unless otherwise indicated
Values below detection limits were incorporated by dividing the limit by half. 
BD = below detection

W-2                       
2007 Summary Statistics

W-2               
Historic Range

W-2                       
 2009 Summary Statistics

W-2                       
 2008 Summary Statistics

Parameter¹

W-2                       
2006 Summary Statistics
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W6 – South Flowing Tributary to Minto Creek 
 

Table 5 summarizes water quality results from station W6 for the 2008-09 reporting period. 

 

Table 5.  W6 (South Flowing Tributary to Minto Creek) WQ Summary Table 

Mean Min Max Mean Min Max Mean Min Max Mean Min Max Min Max
Hardness 109.3 65.4 171 120 120 120 87 81 93 130 56 248 56 248
Ph 7.90 7.41 8.17 7.83 7.64 8.01 7.86 7.77 7.95 7.72 7.34 7.92 7.34 8.17
Total Suspended Solids 12.7 3.5 22.2 115 115 115 12 8 16 87 4 190 3.50 190
Ammonia Nitrogen           N BD BD BD 0.021 0.021 0.021 0.025 0.025 0.025 0.05 0.02 0.12 BD 0.12
Aluminum    T-Al 0.1787 0.0181 0.598 0.99 0.024 1.95 0.03 0.023 0.042 1.693 0.022 5.31 0.0181 5.31
Arsenic     T-As 0.00051 0.00043 0.00063 0.00096 0.0006 0.00131 0.0004 0.0004 0.0004 0.0008 0.0001 0.0023 BD 0.0023
Cadmium     T-Cd BD BD BD BD BD BD 0.00001 0.00001 0.00001 0.00009 0.000005 0.00024 BD 0.00024
Chromium    T-Cr 0.00101 0.00057 0.00145 0.00384 0.00384 0.00384 0.00025 0.00025 0.00025 0.0036 0.001 0.0096 0.00025 0.0096
Copper      T-Cu 0.00314 0.00107 0.0118 0.00531 0.00531 0.00531 0.0015 0.001 0.002 0.131 0.001 0.454 0.001 0.454
Iron        T-Fe 0.344 0.088 1.08 2.74 2.74 2.74 0.075 0.05 0.1 2.66 0.09 8 0.05 8
Lead        T-Pb 0.000242 0.000134 0.00035 0.000851 0.000851 0.000851 0.00005 0.00005 0.00005 0.0009 0.000050 0.0024 0.00005 0.0024
Manganese   T-Mn 0.0250 0.0113 0.0536 0.0618 0.04 0.0835 0.017 0.011 0.023 0.0703 0.0098 0.167 0.0098 0.167
Nickel      T-Ni 0.0015 0.0011 0.0021 0.00318 0.001 0.00535 0.0015 0.0012 0.0017 0.003 0.001 0.009 0.001 0.009
Zinc        T-Zn BD BD BD 0.0068 0.005 0.0085 0.006 0.004 0.008 0.078 0.004 0.276 BD 0.276
Notes:
¹ All units are in mg/L unless otherwise indicated
Values below detection limits were incorporated by dividing the limit by half. 
BD = below detection

Parameter¹

W-6                       
2006 Summary Statistics

W-6               
Historic Range

W-6                       
2007 Summary Statistics

W-6                       
2008 Summary Statistics

W-6                       
2009 Summary Statistics

 
 

Ranges in 2009 were based on four sampling events, two of which were collected during spring freshet conditions 

on April 14 and 30, 2009. Most parameters showed a marked increase in concentrations in comparison to 

previous years, whose samples were noted to have been sampled after spring freshet conditions. It can then be 

concluded that the two spring freshet samples skewed the results, which is consistent with similar sampling 

events during this reporting period.  
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W7 – North Flowing Tributary to Minto Creek 
 

Table 6 summarizes water quality results from station W7 for the 2008-09 reporting period. 

 

Table 6.  W7 (North Flowing Tributary to Minto Creek) WQ Summary Table 

Mean Min Max Mean Min Max Mean Min Max Mean Min Max Min Max
Hardness 113.1 76.6 167 124 100 132 132 110 186 91 20 123 20 186
pH 7.66 6.75 8.19 7.78 7.26 7.94 7.96 7.72 8.40 7.74 6.84 8.01 6.75 8.4
Total Suspended Solids BD BD BD 50 2 328 6.3 1 20 23 1 92 BD 328
Ammonia Nitrogen           N 0.021 0.02 0.021 0.021 0.008 0.079 0.025 0.025 0.025 0.025 0.025 0.025 0.008 0.079
Aluminum    T-Al 0.4859 0.0436 1.65 1.085 0.025 11.4 0.178 0.01 0.33 0.353 0.084 0.817 0.01 11.4
Arsenic     T-As 0.00070 0.00049 0.00149 0.00088 0.0004 0.00496 0.0003667 0.0001 0.0005 0.0005 0.0001 0.0007 0.0001 0.00496
Cadmium     T-Cd 0.000061 0.000061 0.000061 0.000092 0.00002 0.000237 0.00002 0.00001 0.00004 0.00003 0.000005 0.00008 0.000005 0.000237
Chromium    T-Cr 0.00157 0.00062 0.0037 0.0049 0.0007 0.0234 0.0009 0.0005 0.0012 0.0018 0.0012 0.0028 0.0005 0.0234
Copper      T-Cu BD BD BD 0.003 0.001 0.01 0.004 0.0005 0.012 0.004 0.001 0.013 BD 0.013
Iron        T-Fe 1.030 0.358 3.42 2.0 0.1 17.2 0.3 0.01 0.5 0.61 0.19 1.02 0.01 17.2
Lead        T-Pb 0.000407 0.000061 0.0011 0.00101 0.0001 0.00547 0.0005 0.00005 0.0023 0.0002 0.0001 0.0003 0.00005 0.00547
Manganese   T-Mn 0.0914 0.0368 0.314 0.082 0.033 0.589 0.037 0.025 0.054 0.0502 0.0153 0.0833 0.0153 0.589
Nickel      T-Ni 0.00272 0.00141 0.0068 0.0037 0.0007 0.0275 0.001 0.00025 0.0016 0.002 0.0005 0.003 0.00025 0.0275
Zinc        T-Zn 0.0059 0.0017 0.0101 0.0082 0.001 0.0484 0.007 0.001 0.013 0.008 0.004 0.01 0.001 0.0484
Notes:
¹ All units are in mg/L unless otherwise indicated
Values below detection limits were incorporated by dividing the limit by half. 
BD = below detection

W-7                       
2006 Summary Statistics

W-7                       
2008 Summary Statistics

W-7                       
2009 Summary Statistics

Parameter¹

W-7                       
2007 Summary Statistics

W-7               
Historic Range

 
 

Ranges in 2009 were based on five sampling events. Most parameters showed an increase in concentrations fin 

comparison to the previous years, but significantly lower than 2007 results.  

 

Most parameters show a decrease in values over the three years from 2007 presented above.  These parameters 

include hardness, TSS, aluminum, arsenic, cadmium, chromium, iron, lead, manganese, nickel and zinc.  

Ammonium and nitrogen remained relatively constant over the 2006 to 2009 sampling years.   

 
W10 – Minto Creek Headwaters 
 

Table 7 summarizes water quality results from station W10 and provides a comparison with results from key 

parameters at the same site from the 2006, 2007 and 2008 reporting periods.  Note that values for 2007 were 

based on only one sampling event. 

 



MINTO EXPLORATIONS LTD. 2009 ANNUAL REPORT

ACCESS CONSULTING GROUP  August 2009
2009 Annual Water Licence Report QZ96-006 
2009 Annual Quartz Mining Licence Report QML-0001 

41

Table 7.   W10 (Minto Creek Headwaters) WQ Summary Table 

W-10               
2007 Summary Statistics

Mean Min Max Results Mean Min Max Mean Min Max Min Max
Hardness 74.4 46.3 101 BD 125 13 238 29 27 31 BD 238
pH 7.49 7.3 7.77 7.05 7.39 6.38 8.16 6.56 6.31 6.83 6.31 8.16
Total Suspended Solids 8.8 4.2 14.5 16.9 11.0 4 26 16 1 77 1 77
Ammonia Nitrogen           N 0.032 0.027 0.036 BD 0.025 0.025 0.025 0.02 0.02 0.02 BD 0.036
Aluminum    T-Al 0.6068 0.0818 2.59 1.18 0.153 0.02 0.448 0.373 0.264 0.504 0.02 2.59
Arsenic     T-As 0.00067 0.0003 0.00095 0.00068 0.0005 0.0004 0.0006 0.0004 0.0002 0.0005 0.0002 0.00095
Cadmium     T-Cd 0.000068 0.000038 0.000097 BD 0.00003 0.00001 0.00006 0.00002 0.00002 0.00003 BD 0.000097
Chromium    T-Cr 0.00229 0.00069 0.00499 0.00214 0.00046 0.00025 0.0006 0.0013 0.0008 0.0018 0.00025 0.00499
Copper      T-Cu 0.0088 0.0035 0.02 0.0652 0.0528 0.003 0.1 0.073 0.043 0.1 0.003 0.1
Iron        T-Fe 0.810 0.097 2.84 1.05 0.263 0.05 0.5 0.53 0.3 1.03 0.05 2.84
Lead        T-Pb 0.001084 0.000388 0.00178 0.000267 0.0012 0.00005 0.0044 0.0001 0 0.0002 0 0.0044
Manganese   T-Mn 0.04556 0.00236 0.174 0.0247 0.55 0.039 1.2 0.1144 0.0101 0.485 0.0024 1.2
Nickel      T-Ni 0.00206 0.00086 0.00411 0.00334 0.00135 0.00025 0.0035 0.0027 0.002 0.004 0.00025 0.00411
Zinc        T-Zn 0.0136 0.0014 0.0289 BD 0.015 0.01 0.02 0.048 0.009 0.093 0.0014 0.093
Notes:
¹ All units are in mg/L unless otherwise indicated
Values below detection limi ts were incorporated by dividing the limit by half. 
BD = below de tection

Parameter¹

W-10                       
2006 Summary Statistics

W-10                       
2008 Summary Statistics

W-10              
Historic Range

W-10                       
2009 Summary Statistics

 
 

Hardness levels decreased in 2009 when compared to 2006 and 2008 data. Levels of pH were found to be lower 

in 2009.  TSS levels remained relatively constant; however, a maximum TSS of 77 mg/L was recorded in October 

27, 2008. This was an isolated incident, as the other TSS results ranged from 1 – 2 and was likely a result of 

streambed disturbance and sample contamination during a period of extreme low flows (< 0.0005 m3/s). 

Additional parameters returned slightly elevated concentrations during this sampling event, which include TSS, 

aluminum, chromium, copper, nickel and zinc. This is a result of elevated TSS concentrations, indicating iron and 

zinc were in a particulate form, consistent with similar sampling events during this reporting period. Parameters 

that had shown a decrease in concentration on average were aluminum, arsenic, cadmium, chromium, copper, 

lead, manganese and nickel.   

 

Native rocks and soils being naturally rich in aluminum, copper and iron are local to this area.  It has been shown 

that historically, these metals have been above WUL standards in the upper reaches of Minto Creek, well 

upstream of any exploration or mining disturbances. 

 

W13 - Mill Water Pond Discharge 
 

Table 8 summarizes water quality results from station W13 for the 2008-09 reporting period. 
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Table 8.  W13 (Mill Water Pond Discharge) WQ Summary Table 

Mean Min Max Mean Min Max Mean Min Max Min Max
Hardness 207 156 358 217 76 623 173 28 359 28.00 623
pH (Lab) 7.74 7.5 8.06 12.42 7.4 8.42 7.77 6.97 8.5 6.97 12.42
Total Suspended Solids (Lab) 8 4 15 378 6 5890 34 1 129 1 5890
Ammonia Nitrogen           N 1.398 0.018 3.7 3.271 0.08 7.81 1.67 0.02 9.16 0.018 9.16
Aluminum    D-Al 0.012 0.008 0.024 4.84 2.83 9.75 0.057 0.01 0.6 0.008 9.75
Arsenic     D-As 0.0006 0.0004 0.001 0.0018 0.001 0.0028 0.0009 0.0001 0.0024 0.0001 0.0028
Cadmium     D-Cd 0.00008 0.00002 0.0002 0.00013 0.00008 0.00023 0.00007 0.000005 0.00029 0.000005 0.00029
Chromium    D-Cr 0.0013 0.0008 0.003 0.0049 0.0021 0.0089 0.0009 0.0002 0.0022 0.0002 0.0089
Copper      D-Cu 0.034 0.003 0.071 0.38 0.12 1.18 0.086 0.002 0.237 0.002 1.18
Iron        D-Fe 0.50 0.05 0.7 5.41 3.5 9 1.34 0.02 31.8 0.02 31.8
Lead        D-Pb 0.0004 0.0001 0.0012 0.0016 0.001 0.0028 0.0002 0.000050 0.0006 0.00005 0.0028
Manganese   D-Mn 0.223 0.14 0.256 0.236 0.14 0.496 0.2232 0.0278 1.55 0.0278 1.55
Nickel      D-Ni 0.0016 0.0011 0.0022 0.0044 0.0014 0.0075 0.0021 0.0002 0.015 0.0002 0.015
Zinc        D-Zn 0.015 0.001 0.043 0.074 0.063 0.087 0.081 0.003 0.472 0.001 0.472
Notes:
¹ All units are in mg/L unless otherwise indicated
Values below detection limits were incorporated by dividing the limit by half. 
BD = below detection

W-13              
Historic Range

W-13                      
2009 Summary Statistics

Parameter¹

W-13                      
2007 Summary Statistics

W-13                      
2008 Summary Statistics

 
 

Parameters that showed a significant decrease from the previous year include, TSS, ammonia, aluminum, 

arsenic, cadmium, chromium, copper and lead, but were still slightly elevated from 2007 results. This is a result of 

a significant effort by MEL to minimize discharge from the mill and implement the practice of recirulating and 

reusing process water through the mill. 

 

W16 – Main Water Storage Pond 
 

Table 9 summarizes water quality results from station W16 for the 2008-09 reporting period. 

 

Table 9.  W16 (Main Water Storage Pond) WQ Summary Table 

Mean Min Max Mean Min Max Mean Min Max Mean Min Max Min Max
Hardness 438 223 947 186 115 253 110 30 203 118.3 74 232 30.00 947
pH 7.73 7.33 8.27 7.85 7.46 8.76 7.55 7.07 7.9 7.54 7.07 7.9 7.07 8.76
Total Suspended Solids 76 2 181 4 1 28 12 1 57 11 1 57 1 181
Ammonia Nitrogen           N 0.264 0.004 2 0.53 0.07 0.93 0.367 0.025 0.94 0.35 0.025 0.94 0.004 2
Aluminum    T-Al 1.243 0.012 6.06 0.213 0.029 1.96 0.47 0.04 3.71 0.42 0.005 3.71 0.005 6.06
Arsenic     T-As 0.0012 0.0005 0.0022 0.0007 0.0003 0.001 0.0007 0.0001 0.0022 0.0007 0.0001 0.0022 0.0001 0.0022
Cadmium     T-Cd 0.00004 0.00002 0.00009 0.00003 0.00001 0.00009 0.00007 0.00002 0.00019 0.00007 0.000020 0.00019 0.00001 0.00019
Chromium    T-Cr 0.0026 0.0006 0.0066 0.00091 0.00025 0.006 0.0012 0.0002 0.0028 0.0012 0.0002 0.0028 0.0002 0.0066
Copper      T-Cu 0.019 0.003 0.1 0.038 0.0004 0.082 0.12 0.051 0.468 0.112 0.051 0.468 0.0004 0.468
Iron        T-Fe 2.5 0.1 8.2 0.3 0.05 2.6 1.6 0.63 3.02 1.58 0.3 3.02 0.05 8.2
Lead        T-Pb 0.0006 0.0002 0.002 0.00026 0.00005 0.0024 0.0003 0.00005 0.001 0.0003 0.000050 0.0012 0.00005 0.0024
Manganese   T-Mn 1.281 0.162 2.41 0.144 0.03 0.489 0.31 0.111 0.72 0.297 0.111 0.72 0.0300 2.41
Nickel      T-Ni 0.0039 0.0018 0.0083 0.0018 0.00025 0.005 0.006 0.0005 0.02 0.0067 0.0005 0.025 0.00025 0.025
Zinc        T-Zn 0.013 0.003 0.033 0.015 0.005 0.035 0.021 0.008 0.034 0.022 0.008 0.034 0.003 0.035
Notes:
¹ All units are in mg/L unless otherwise indicated
Values below detection limits were incorporated by dividing the limit by half. 
BD = below detection

W-16                      
2008 Summary Statistics

W-16                      
2008 Summary Statistics

W-16                      
2009 Summary Statistics

W-16              
Historic Range

W-16                      
2007 Summary Statistics

Parameter¹

 
 

Many parameters show very similar values in the 2009 reporting period in comparison to the previous year 

indicating static conditions within the water storage pond and likely buffering capacity of the pond for incoming 

flows from upper Minto Creek. 
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W17 – Main Tailings / Water Storage Pond Dam Seepage 
 

Table 10 summarizes water quality results from station W1 for the 2008-09 reporting period. 

 

Table 10.  W17 (Main Tailings / Water Storage Pond Dam Seepage) WQ Summary Table 

Mean Min Max
Hardness 254.8 198 305
pH 7.99 7.74 8.18
Total Suspended Solids 10 1 267
Ammonia Nitrogen           N 0.038 0.025 0.23
Aluminum    T-Al 0.104 0.007 0.902
Arsenic     T-As 0.0007 0.0001 0.0017
Cadmium     T-Cd 0.00004 0.00001 0.00014
Chromium    T-Cr 0.0011 0.0002 0.004
Copper      T-Cu 0.023 0.008 0.076
Iron        T-Fe 0.18 0.01 1.61
Lead        T-Pb 0.0002 0.000050 0.0006
Manganese   T-Mn 1.034 0.16 3.23
Nickel      T-Ni 0.006 0.002 0.011
Zinc        T-Zn 0.024 0.005 0.14
Notes:
¹ All units are in mg/L unless otherwise indicated
Values below detection limits were incorporated by dividing the limit by half. 
BD = below detection

W-17                      
2009 Summary Statistics

Parameter¹

 
 

Ranges in 2009 were based on forty-seven sampling events. Only copper and manganese returned elevated 

levels during the reporting period.  Most of the dam seepage water was returned to the WSP by pump, preventing 

the release of these concentrations of copper and manganese to the receiving environment, mainly the 

compliance point W50. 

 

3.2 WATER TREATMENT AND MANAGEMENT 

 
Following freshet in May 2008, MEL shifted its water treatment strategy from pH adjustment to a carbon based 

solution that induced biochemical processing of soluble metals and organic carbon in the Water Storage Pond 

(WSP).     

 

The goals of the carbon addition system were to a) induce a reaction with soluble copper in the main water pond, 

b) isolate the formed reactant (copper salt) from the water, and c) limit the reversibility of the reaction.  This 

process induces the formation of an iron monosulfide compound in the sediment layer to encapsulate the formed 

copper sulfide precipitates, thereby geochemically isolating copper from the water column in the WSP. 
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When nitrate concentrations were reduced to non-detectible concentrations in the WSP, copper and zinc were 

also reduced in the dissolved phase, to below WUL criteria. The bioreduction technology creates a iron sulfide 

(FeS) sediment layer that acts to store treatment capacity, and stores metabolic storage products so that the 

bacterial populations can survive periods of time when soluble organic carbon is low relative to total electron 

acceptor (oxygen, ferric hydroxide solids, nitrate, other metal oxides, copper, zinc, etc.) demand.  Approximately 

76 m3 of dilute molasses was added to the WSP and over the period February to May 2009, approximately 10 m3 

of monohydric alcohol mixtures were added (carbon sources) in order to maintain the sediment layer that had 

formed.    

 

Monitoring the efficacy of the system has involved sampling of the sediments for iron monosulfide (FeS), 

measuring the dam seepage water quality, and sampling the water column quality in the reclaim pond for metals 

and nitrate concentrations and oxidation reduction potential, an indicator of the required anaerobic conditions.   

 

It was decided in May 2008 that in addition to the treatment processes described above, a water treatment plant 

would be necessary to remove secondary parameters including iron, manganese and low concentrations of 

copper and zinc from the WSP. 

 

A pilot plant was developed in June and operated in July 2008. Construction of the current treatment plant began 

in August 2008 based on positive results obtained.  The water treatment plant (WTP) consists of two stages of 

physical filtration followed by greensand filtration to remove iron and manganese.   

 

Physical filtration is necessary to remove suspended solids and organics from the water entering the WTP which 

allows for optimum performance of the greensand units.  Arkal disc filters were used in the first stage of physical 

water treatment.  Thin polypropylene discs are manufactured with specifically sized grooves (100 micron sized 

grooves were employed in the WTP), stacked on a filter spine and compressed.  As water percolates from the 

outside of the unit to the core, the solids in the water are “trapped” in the grooves of the filter allowing for efficient, 

reusable filtration.  Over the course of the summer, as organic material in the WSP increased, the efficiency of the 

Arkal filters in this application decreased and a backflushing system was developed.  In practice, it was 

determined that the disk filtration units may have to be replaced with a more conventional sand filter. 
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Figure 14 Arkal physical filtration units, Minto Water Treatment Plant 

The second level of filtration targets finer material that may be entering the greensand units (30  to 10 micron 

filters).  The finer particles are captured by way of polyester pleated filters (Harmsco brand) grouped in like-sized 

cartridge housings.   
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Figure 15 Harmsco physical filtration units, Minto Water Treatment Plant 

 
The final stage of water treatment occurs inside the greensand filtration tanks.  Each tank is filled with a 

“greensand” media which is more correctly identified as glauconite.  Naturally occurring grains of media are 

screened to ensure they are ideally sized (0.3 to 0.35 mm) and coated with manganese oxide which gives the 

material its unique oxidation-reduction properties for the removal of iron and manganese.  Each greensand tank 

also includes an anthracite product called Anthralift which acts as a cap to the greensand assisting in the removal 

of particulate matter such as oxidized iron from the water column.  The tanks also contain specifically sized gravel 

particles in layers beneath the greensand that prevent the removal of the greensand with the water as it is filtered.  

Potassium permanganate is used to oxidize the iron and manganese and the greensand reduces the excess 

permanganate to manganese oxide which precipitates onto the grains of media.  It is this coating of manganese 

oxide that coats the greensand and allows for the adsorption of soluble iron and manganese from the raw water 

filtering through the tanks. 

 

The WTP was commissioned on April 3, 2009 and favourable water quality results showed that the WTP could 

function to remove metals to the levels meeting the WUL effluent criteria, though inconsistently.  Throughout April, 

WTP operators refined the dosage rates of reagents needed to meet the WUL criteria.  Freshet run off changed 

the water quality of the intake WSP water significantly.  At the end of this report period, reagent dosing and 
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physical filtration were being reviewed so that the plant could once again operate to produce water meeting the 

WUL criteria.  At the time of this report writing the WTP was not functioning although a number of measures to 

improve the likelihood of success were planned. 

 

 

Figure 16 Water Treatment Plant, April 2009 

 

3.3 SEDIMENT MONITORING PROGRAM 

 

The objective is to characterize the metal and nutrient content of streambed sediments and potential changes as 

a result of activities from Minto Mine. These studies assist in: 

 

• Measuring the present concentration of substances (including metals, pollutants, etc.) found in 

streambed sediments; 

• Comparing past and present concentrations of substances;  

• To determine the availability of nutrients in streambed materials; and 

• To establish trends in chemical makeup of sediment. 
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Streambed monitoring results, coupled with other monitoring programs will help to determine impacts, if any, from 

the mining operation. 

 

The results of analyses of particle size distribution and total organic carbon will be used to determine if there are 

habitat differences between the exposure and reference areas and to aid in the interpretation of the results of 

benthic invertebrate community surveys. The overall purpose of sediment monitoring is to answer the question: 

“Are there habitat differences that may contribute to effects in the benthic invertebrate community?”. (Environment 

Canada, 2002) 

 

Project Stream Sediment Monitoring 
Stream sediment monitoring is conducted on a bi-annual basis, during July/August. Table 11 below presents the 

average values from a sampling event in by Hallam Knight Piesold (HKP) in the fall of 1994 and the most recent 

(August 23, 2006) sampling event by MEL for key metal parameters. Specifically, aluminum, arsenic, cadmium, 

copper, lead and zinc were chosen for closer examination as these can be toxic to the aquatic system. It should 

be noted beforehand that it is likely that the site-wide forest fire of 1995 is the primary contributor of sediment-

bound metals through sediment mobilization by runoff throughout the watershed. 

Table 11.  Mean Values from 1994 and 2006 Stream Sediment Sampling Results 
 

Parameter Unit W2 W3 W2 W3 W6 W7 W2 W3 W6 W7 W2 W3 W6 W7

Arsenic μg/g 4.44 4.37 5.10 5.60 6.40 4.00 5.20 3.80 4.83 3.36 6.87 3.77 5.57 2.97
Aluminum μg/g - - 11820 12400 12820 10334 10660 17360 13460 10640 13833 14100 12233 10600
Cadmium μg/g 0 0.13 0.2 0.1 0.1 0.1 0.3 0.3 0.25 0.22 <0.05 <0.05 <0.05 <0.05
Copper μg/g 13.80 48.27 81.50 96.80 28.20 20.10 33.98 133.00 43.63 28.68 92.83 125.67 22.57 17.53

Iron μg/g - - 22640 24700 23020 19480 23660 32520 25603 21400 35767 31133 27467 23933
Lead μg/g 1.60 3.93 8.60 6.90 6.90 5.70 4.18 4.66 4.21 3.98 8.93 14.97 9.40 7.93

Manganese μg/g - - 746 785 435 363 566 1148 623 556 1400 934 638 479
Mercury μg/g 0.01 0.01 0.04 0.03 0.07 0.14 0.05 0.05 0.05 0.05 0.06 0.03 0.03 0.03

Silver μg/g 0 0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Zinc μg/g 29.43 47.80 116.60 60.80 50.00 47.30 58.64 83.38 54.30 49.54 99.90 68.33 48.37 47.80

1994 Sites (HKP) 2006 Sites (MEL) 2007 Sites (MEL) 2008 Sites (MEL)

 
 

Data collected under HKP’s Initial Environmental Evaluation (IEE) showed that 1994 levels of arsenic were 

extremely high. The maximum level was found at Site W2 with a mean value of 4.44 μg/g. 2006 mean levels have 

increased to a mean of 5.1 μg/g. However, the mean arsenic found at W6 in 2006 was highest at 6.4 μg/g. 

 

When comparing 2006 results against 1994 results, there has been an increase in W2 metal levels in cadmium, 

copper, lead, mercury and zinc. W3 metals levels have increased in arsenic, copper, lead, mercury and zinc. 

Cadmium and silver levels have remained relatively constant at W3. Given the 2006 results, manganese and 

copper are highest at W2 and W3. Lead and zinc is highest at W2. Silver remains constant between all stations. 

 

When comparing 2007 results against 2006 results, there has been an increase in W2 metal levels in arsenic, 

cadmium and mercury. W3 metals levels have increased in aluminum, cadmium, copper, iron, manganese, 
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mercury, silver and zinc. Given the 2007 results, aluminum, copper, iron, manganese and zinc are highest at W2 

and W3. Lead has shown a decrease across all stations, and arsenic has shown to be decreased at stations W3, 

W6 and W7. Station W2 has shown a decrease in aluminum, copper, manganese, mercury and zinc. Silver 

remains constant between all stations. 

 

When comparing 2008 results against 2007 results, there has been a noted decrease in W3 metal levels in 

arsenic, aluminum, copper, iron, manganese and mercury, while only lead and zinc have increased marginally. 

W2 metals levels have increased in aluminum, arsenic, copper, iron, lead, manganese, and zinc. Given the 2008 

results, aluminum, arsenic, copper, iron, manganese, mercury, and zinc are highest at W2. W3 is highest only in 

lead, however, it was noted that lead was shown to have increased across all stations. Station W2 has shown a 

marked increase in most metals. Silver remains constant between all stations. 

 

The data provided to date shows a decrease in metal levels in sediment at station W3 (the MMER compliance 

point) and an increase at station W2 (the receiving water station in lower Minto Creek). 

 

3.4 BENTHIC INVERTEBRATE MONITORING PROGRAM 

 

As specified in Clause 64 and Appendix 5 of Water License QZ96-006, benthic monitoring is required on a bi-

annual basis, during July/August.  On September 9th and 10th, 2008 WUL benthic invertebrate community 

monitoring was undertaken by Minnow and Access, at Minto Creek effluent-exposed Station W2 and at reference 

stations W6 and W7 on south- and north-flowing tributaries to Minto Creek.  Quantitative sampling was conducted 

at riffle habitats containing cobble and/or gravel substrate in each area using a Hess sampler (0.1 m2) outfitted 

with 250 μm mesh. One sample was collected at each monitoring location consisting of a two-grab composite. For 

each grab, the substrate within the sampler was disturbed and gently scrubbed (by hand and nail brush) with care 

taken to ensure that all dislodged organic material was swept into the sampler collection net. The substrate was 

disturbed to a depth of approximately 10 cm over a period of approximately 5 minutes. This procedure was 

repeated for the second grab, following which all of the material contained in the collection net was carefully 

transferred to a sampling jar. The benthic invertebrate samples were then preserved to a level of 10% buffered 

formalin in ambient water. 

 

Results and a thorough discussion for this sampling event are presented in Appendix F. 
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3.5 SNOW SURVEY PROGRAM 

 

The meteorology program also includes annual snow surveys that are conducted (as conditions allow) on the first 

day of March, April, and May  or within a four day window of these dates, viz. or at most two days before or two 

days after these dates, as per Section 2.0 – Snow Survey Stations in the WUL Application. Snow surveys have 

been carried out by J. Gibson in 1994, 1995, 1998, 2006, 2007, 2008 and  2009, at three locations in the upper 

Minto Creek catchment area.  The stations have been designated as follows: 

 

 Minto #1 – location south of the airstrip 

 Minto #2 – located near the explosives storage area 

 Minto #3 – located north of the mill 

 

The location of snow survey stations are shown in Figure 3. 

 

These survey courses are located at three strategic locations within the Upper Minto Creek watershed, on North 

(airstrip area), South (mill area) and East (explosives area) facing aspects. These stations have been relocated 

during the course of mining operations due to mine development. To the best of MintoEx’s ability, the new 

stations have been situated in locations expected to be undisturbed for the life of mine, however, if these stations 

require further movement, MintoEx will ensure that there are always three stations on north, south and east facing 

aspects. 

 

Data collected from the snow courses includes snow depth and snow-water-equivalent based on a given number 

of samples from each station. This data has been used to update the water balance and for other related water 

resource studies at the mine site. 

 

Minto Creek – March Snow Survey Data Summary (1994 to 2009) 

Minto#1 Minto#2 Minto#3 Minto#1 Minto#2 Minto#3 Minto#1 Minto#2 Minto#3
1994 53.4 52.1 51 18.4 16.5 16.4 98 87 84
1995 44.4 40.7 39.9 11.9 15.5 14.1 53 63 56
1998 44.4 34.6 32.8 16.6 18 19.8 75 61 59
2006 45.4 45.5 43.2 17.9 15.7 15.1 81 72 65
2007 42.8 39.7 39 19.05 18.9 20.7 82 75 81
2008 53.7 53.6 45.4 17.1 16.2 18.0 92 87 82
2009 71.4 71.8 67.3 15.1 15.3 16.6 108 110 112
Mean 50.8 48.3 45.5 16.6 16.6 17.2 84.1 79.3 77

Snow Depth (cm) Snow Density (%) Water Equivelant (mm)Year
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Minto Creek – April Snow Survey Data Summary (1994 to 2009) 

Minto#1 Minto#2 Minto#3 Minto#1 Minto#2 Minto#3 Minto#1 Minto#2 Minto#3
1994 53.4 52.1 51 18.4 16.5 16.4 98 87 84
1995 44.4 40.7 39.9 11.9 15.5 14.1 53 63 56
1998 44.4 34.6 32.8 16.6 18 19.8 75 61 59
2006 45.4 45.5 43.2 17.9 15.7 15.1 81 72 65
2007 42.8 39.7 39 19.05 18.9 20.7 82 75 81
2008 53.7 53.6 45.4 17.1 16.2 18.0 92 87 82
2009 71.4 71.8 67.3 15.1 15.3 16.6 108 110 112
Mean 50.8 48.3 45.5 16.6 16.6 17.2 84.1 79.3 77

Year Snow Depth (cm) Snow Density (%) Water Equivelant (mm)

 
 

Minto Creek – May Snow Survey Data Summary (1994 to 2008) 

Minto#1 Minto#2 Minto#3 Minto#1 Minto#2 Minto#3 Minto#1 Minto#2 Minto#3
1994 0 0 0 0 0 0 0 0 0
1995 12.2 0 0 30.7 0 0 54 0 0
1998 0 0 0 0 0 0 0 0 0
2006 14.3 31.9 0 35.7 33.8 0 51 107 0
2007 0 0 0 0 0 0 0 0 0
2008 12.5 18.3 0 23.4 26.8 0 44 58 0
Mean 6.5 8.4 0 15 10.1 0 24.8 27.5 0

Year Snow Depth (cm) Snow Density (%) Water Equivelant (mm)

 
**  Snow survey not conducted for May in 2009. 

 

Snow sampling procedures are followed in accordance with the Snow Survey Sampling Guide (SS13-81) 

published by the British Columbia Ministry of Environment (Water Management Branch, Surface Water Section). 

 

3.6 ACID-BASE ACCOUNTING PROGRAM 

 

Clause 26 of the WUL requires submission of the results of the Acid-Base Accounting program that was 

conducted during the reporting year to determine the Neutralization Potential Ratio (defined as Neutralizing 

Potential divided by Acid Potential [NP/AP]) for overburden and waste rock to confirm that the Neutralization 

Potential Ratio (NPR) is greater than 3.  An NPR value of 3 or greater is generally considered to indicate non-acid 

generating material.  A separate, parallel program was initiated to determine the NPR of the tailings solids. 

 

Further objectives are: 
 

• to classify all overburden, waste rock and low grade, partially oxidized material mined on a general scale 

in the manner previously used for core logging; 

• to note all rock types or lithological units that have not been previously identified; and 

• to note changes in mineralogy, particularly pyrite and other sulphide mineral occurrences. 
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During this reporting period, 71 open pit samples and 11 tailings samples were collected and analyzed following 

the guidelines set out in the WUL.  The following is a summary of results from the ABA reports presented in 

Appendix B for the two reporting periods May 2008 – October 2008 and November 2008 – April 2009. 

 

Period Ending October 31, 2008 
The 35 samples were sent to CEMI and results were reported according to the BC Research Method standard. 

The NPR values range between 5.9 and 461.7 with a mean of 56.4. The large MAX value for NP would indicate a 

false Neutralizing Potential. From the 28 samples taken, five displayed an NP > 100 (3686, 3690, 3691, 0130 and 

0138). Several factors can yield an erroneously high NP value. These are abundant calcic feldspar, chlorite, clay, 

pyroxene and olivine. Also, small particles can produce unrealistically high NP. No samples were under the 

threshold of 3.0 for NPR.  

 

Tailings samples analyzed in this period had a mean NPR of 6.5.  All tailings samples were within the required 

limits (NPR >3). 

 
Period Ending April 30, 2009 
The 36 samples were sent to CEMI and results were reported according to the BC Research Standard Method. 

The NPR values range between 3.3 and 124.0 with a mean of 15.5 and a median of 14.6.   

 

Tailings samples analyzed in this period had a mean NPR of 14.0.  All samples were within the required limits 

(NPR>3). 

  

All non-waste material is being processed through the mill and the tailings are being analyzed for AP.  Waste 

development will continue through the subsequent phases of the open pit and will continue to be sampled and 

tested using the BC Research Method and results reported semi-annually.   

 

3.7 PHYSICAL MONITORING PROGRAM 

 

As a requirement of Clause 60 of the WUL, MEL has conducted the following inspection requirements: 

 

 Structural inspections (daily inspections of the Main Waste Dump, IROD [Ice-Rich Overburden Dump], 

and the Oxide Waste Dump); and  

 Visual inspections (daily inspection for the Main Waste Dump, Oxide Waste Dump, IROD [Ice-Rich 

Overburden Dump], Water Dam and Diversion Ditch and weekly inspections of the Mill Water Pond). 
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Each inspection requirements had independent criteria for inspection.  The results were recorded on monthly log 

sheets that list these criteria. Any unexpected conditions were discussed with the engineer of record for the 

structures during routine inspection visits.  In addition, material movement was tracked to allow for the monitoring 

of its placement in the Main Waste Dump, Oxide Waste Dump and Overburden Dump (IROD).   

 

Inspection of Visual and Structural Elements 
Seepage and run-off management were two of the main items that were reported for all daily inspection sites. No 

seepages were noted on any of the dump structures.  Seepage was noted at the dam throughout the year.  

Related water quality data has been presented in the monthly WUL monthly reports.  Flow of seepage through the 

dam was monitored using a magnetic flow meter installed in March 2009.  The data from this monitoring will be 

discussed in the annual inspection report for the water retention dam.  All diversion ditches were inspected for: 

seepages, failure or loose material, and no deficiencies were noted.  The mill water pond was inspected weekly 

and after storm events and minor repairs were effected to replace fill material that had given way underneath a 

small section of the liner above the high water mark.   There were no deficiencies noted during the reporting year.   

 

Inspection of Structural Elements 
From January 1 to April 30, 2009 there were no deficiencies noted on the inspections.  The inspected crests and 

toes were within design parameters and displayed no obvious sign of failure.  The IROD was not used for 

impounding Ice-Rich Overburden during this period.   

 
Conclusions 
The Main Waste Dump, Oxide Waste Dump and IROD displayed no sign of failure during the reporting period.  

Material was placed in its assigned area.  No seepage was noted and the Mill Pond, Diversion Ditch, IROD, Oxide 

Dump or Main Waste Dump.  Some seepage is flowing through the Main Water Dam as designed.  No loose 

material was noted and no failure was evident along the Diversion Ditch.   

 

3.8 ENGINEER’S ANNUAL PHYSICAL INSPECTION REPORTS 

 

As required under section 16.2, MEL has provided the following annual physical inspection reports, written and 

compiled by EBA Engineering Consultants Ltd., in Appendix C: 

 

 Dry Stack Tailings Storage Facility 

 Water Storage Pond Dam 

 Reclamation Overburden Dump 

 South West Dump 

 Main Waste Dump 
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 Ice Rick Overburden Dump 

 Mill and Camp 

 Mill Water Pond 

 South Diversion Ditch 

 Ore Stockpiles 

 Fuel Containment Facility 

 

3.9 PROGRESSIVE RECLAMATION AND REVEGETATION 

 
In 2007, MEL completed a Detailed Decommissioning and Reclamation Plan (DDRP), which presented 

progressive reclamation objectives and timelines based on Appendix B of QML-0001 – Terrestrial Reclamation 

Standards for Minto Mine.   Fundamental to the success of the DDRP was the implementation of progressive 

reclamation and revegetation research programs.  

 

Activities in 2008 were undertaken during two periods – a spring preparation and seeding initiative in late May, 

and a survey in early September. A summary of these activities follows. For an in-depth discussion of the 

progressive reclamation and revegetation program, refer to Appendix E. 

 

Revegetation Trial Plots 
Trial sites were selected and prepared at four locations including three on-site locations and one off-site control 

location in 2007 (ACG, 2008).  These sites were selected in locations where reclamation will be undertaken 

progressively early in the mine life, and represent a range of aspects and slopes as proposed in the DDRP.   

 
Two additional test plots were established at each of the four trial sites on May 26, 2008, by S. Withers and S. 

Van Bibber (Access Consulting Group) and by representatives of the Selkirk First Nation (Ashley Van Bibber and 

Joseph O’Brien).  The ground at the time of seeding and plot layout was unfrozen and quite dry.  New plots 

established at each trial site included: 

 

• A plot with an application of both seed and fertilizer; and 

• A plot with an application of seed (no fertilizer). 

 

The plot layout, seed and fertilizer composition, and application methods in May 2008 were identical to those 

used on the plots established in October 2007 (ACG, 2008), and will be assessed to compare the relative success 

of spring seeding versus snow-seeding. 
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The seed mix used for all four locations consisted of the following: 

 

Species Latin Name 
Application 
Rate (kg/ha) 

Percentage 

Violet Wheatgrass Agropyron violaceum 10 33.3 

Sheep Fescue Festuca ovina 5 16.6 

Rocky Mountain Fescue Festuca saximontana 5 16.6 

Glaucous Bluegrass Poa glauca 5 16.6 

Fowl Bluegrass Poa palustris 3 10.0 

Tufted Hairgrass Deschampsia caespitosa 2 6.6 

Total  30 100 

 

These grass seed mixes were acquired from Brett Young Seeds in Calmar, Alberta.  The seeds, although 

produced in Alberta, are species that are found naturally occurring in the Yukon. 

 

The grass seeds were weighed and mixed on-site prior to application with a hand-held broadcast seeder.  The 

fertilizer used at all four locations (18-24-12) was applied at a rate of 160 kg/ha also with a hand-held broadcaster.  

After the seed and fertilizer were applied, they were hand-raked into the ground. 

 

Soil Sampling and Analysis 
Composite soil samples were collected from each of the four test plot locations during the September 2008 

survey.  They were analyzed for physical and aggregate properties, ICP metals, acidity, soil classification and 

nutrients.  Results are included in Appendix E. 

 

The three on-site soil samples showed moderate amount of organic matter, while the control site showed low 

organic matter content.  The upper IROD and the control samples had low concentrations of available nitrogen 

(nitrate), while the lower IROD and toe-of-tailings samples showed moderate concentrations of available nitrogen 

(nitrate).  Phosphorus and potassium levels were in the moderate range for all four sites.  The carbon/nitrogen 

ratio and the cation exchange capacity were good for the three on-site samples, but low for the control site 

sample.  The on-site samples were in the mildly alkaline range while the control site sample was slightly acidic. 

The on-site samples showed low electrical conductivity while the control site sample had very low electrical 

conductivity.      

 

Further soil sampling will continue annually throughout the program. If these samples are representative of the 

soil to be used for reclamation at the mine, a high nitrogen fertilizer is recommended.  
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Vegetation Sampling and Analysis 
Samples of the seeded grasses were collected from each of the four test plot locations during the September 

2008 survey.  These samples were analyzed for ICP metals.  Results are included in Appendix E. 

 

Of significance in the soil and vegetation tissue metal analyses results are the higher levels of copper in both soils 

(102-182 ug/g) and vegetation tissue (16.0-29.5 ug/g) in the three on-site samples compared to the soils (18 ug/g) 

and vegetation tissue (8.44 ug/g) in the control site samples.  This may indicate an uptake of copper by the 

seeded grasses, to be expected in this area of mineralization.   
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4.0  WATER USE AND WASTE DEPOSIT 

 

4.1 WATER USE 

 
During the reporting period construction activities, the site’s water use was limited to the following: 

 

• exploration program use for drilling – outlined in section 2.2; 

• mill process water at a mean rate of approximately 959 m3/day (semi-recirculated); 

• of that 959 m3/day, approximately 500 m3/day is locked-up in tailings and concentrate moisture; 

• camp water use from the camp well at a mean rate of approximately 45 m3/day; and 

• road watering for dust control at approximately 30 m3/day, from spring – fall of 2007; 

 

There was permanent retention of water on the site during this reporting period at the main reclaim pond and the 

mill water pond.  These waters were used for process water and road watering at regular intervals throughout the 

year. 

 

4.2 WATER USE CALCULATIONS 

The licenced method for tracking water use on the site using various components of runoff in the Minto Creek 

basin is complicated, difficult to track and unreflective of actual use, and is therefore not an accurate and reliable 

indicator of water use.  However, it should be noted that MEL has the water use monitoring instrumentation 

necessary for providing accurate and reliable water use data.  Using flow measurements collected from road 

watering logs, camp well and mill totalizer records, and tailings and concentrate moisture records, MEL will be 

able to accurately determine water usages throughout any given year.  Given that this method provides a more 

accurate water use for the mine site, MEL has redesigning the water use tracking and reporting system for the 

mine site and including the methodology in a water use licence amendment application and YESAB 

environmental assessment Project Proposal submitted on July 31, 2009.  This method has been employed to 

calculate water use for the project for the reporting period. 

 

The following section provides an overview of flow records collected from the mill totalizer and subsequent 

calculations that provide a reliable record of water use throughout the reporting year. 
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Mill Water Balance and Usage 
The water demand for the project, and consequently the licenced water use rate for the project, were developed 

and proposed in the original Water Use Licence application based on the production of thickened ‘paste’ tailings.  

The process water requirement was identified as 0.036 m3/s, as shown below in Table 12. 

 

Table 12.  Proposed Water Use Specifications from 1996 WUL Application 
 

 
 

The filter press technology for dewatering the tailings is much less water intensive than the originally proposed 

system of paste tailings deposition, allowing the project to realize significant water use savings and recycling of 

mill process water.  Process water use is tracked using totalizers on the input piping from both the reclaim and 

mill water ponds.  Table 13 below shows that actual water use recorded for the months from May 2008 to April 

2009 inclusive. 
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Table 13.  Actual and Mean Monthly Water Use Relative to Mill Throughput Rates 

Month Mean Mill  
Throughput (tpd) 

Actual Mill 
Water Use 

(m3) 

Mean Monthly 
Water Use Rate 

(m3/s) 

Mean Daily  
Total Water Use

(m3) 

May-08 2,361 28,630 0.011 924 
Jun-08 2,522 37,083 0.014 1236 
Jul-08 2,355 32,791 0.012 1058 
Aug-08 2,375 31,348 0.012 1011 
Sep-08 2,554 29,686 0.011 990 
Oct-08 2,112 35,816 0.013 1155 
Nov-08 2,704 31,938 0.012 1065 
Dec-08 2,612 26,071 0.010 841 
Jan-09 2,341 26,671 0.010 860 
Feb-09 2,528 23,255 0.009 802 
Mar-09 2,909 23,201 0.009 748 
Apr-09 2,950 24,681 0.010 823 

Average 2,527 29,264 0.011 959 
 

This table shows that the actual process water demand is well below the originally proposed rate of 0.036 m3/s.  

On average, water demand for the milling process is only 31% of the proposed rate of water use as put forth in 

the Type A Water Use License application.  Since October 2007 water use per tonne of ore processed has 

declined as the mill improves efficiency. 

 

Of this process water directed to the mill, only a percentage is “locked up” in tailings and concentrate, and taken 

out of the Minto Creek system.  The balance is recirculated between the mill and tailings building stock tanks, the 

mill pond, and to a lesser extent the water storage pond behind the dam.  Water removed from the Minto Creek 

system (not including recirculated process water) is locked up in voids in tailings and also in concentrate.  Tailings 

moisture content from the filter system is approximately 16.5%, and concentrate moisture is approximately 9.5% 

by weight.  Given the latest monthly production figures (June 2009) of 88,000 tonnes of tailings and 4,370 tonnes 

of concentrate, this equates to approximately 15,000 m3 of water locked up per month (or approximately 500 

m3/day). 

 

4.3 WASTE DEPOSIT 

 
Sewage waste is treated on site by in-ground septic tank/field systems.  The primary in-ground septic system on 

site handles about 70 – 75% of the total volume of sewage generated from the entire camp. The remaining 

sewage from the Sherwood Camp, Pelly Lodge and washrooms at the mill are served by in-ground System No. 2 

which was constructed in 2006, and continues to function satisfactorily. 
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5.0 CLOSURE 
 

Access Consulting Group of Whitehorse, Yukon, has prepared this Annual Report on behalf of Minto Explorations 

Ltd.  We trust this document fulfills your present requirements.  If you have any questions or require further 

details, please contact the undersigned. 

 
Prepared by: 
ACCESS CONSULTING GROUP 
 

“Stuart Van Bibber” 

 

Stuart Van Bibber, B.Sc., CEPIT 
Environmental Scientist 

 

 

 “T. Scott Keesey” 

 

T. Scott Keesey, B.Sc., CEPIT 
Environmental Scientist 

 

 

 
Reviewed by: 
MINTO EXPLORATIONS LTD. 
 

 

“Colleen Roche” 

Anne Labelle 

Manager Sustainability and Legal Affairs 

Sherwood Copper Corporation 

 

 



MINTO EXPLORATIONS LTD. 2009 ANNUAL REPORT

ACCESS CONSULTING GROUP  August 2009
2009 Annual Water Licence Report QZ96-006 
2009 Annual Quartz Mining Licence Report QML-0001 

61

6.0 REFERENCES 
 

Access Consulting Group. 2006a. Minto Mine, Flow Monitoring Plan. August 2006. 

Access Consulting Group. 2006b. Minto Mine, Phase I Water Treatment Contingency Plan. March 2006. 

Access Consulting Group. 2006c. Water Use Licence QZ96-006 Annual Report. May 1 2005 to April 30 2006. 
July 2006. 

Access Consulting Group. 2007a. Minto Mine, Detailed Decommissioning and Reclamation Plan. Revision 1. 
June 2007. 

Access Consulting Group. 2008. Minto Mine, Reclamation Research Program – 2008 Activities. 

Access Consulting Group. 2007b. Minto Mine, Tailings Management Plan. January 2007. 

Access Consulting Group. 2007. Water Use Licence QZ96-006 and Quartz Mining Licence AML-0001 Annual 
Report. May 1 2006 to April 30 2007. July 2007. 

Hallam Knight Piesold Ltd. 1994. Minto Project, Initial Environmental Evaluation, Supporting Volume II, 
Environmental Setting. Prepared for Minto Explorations Ltd. May 1994. 

Sinclair, W.D., et al. 1976. Mineral industry report, 1975, Yukon Territory; Canada, Dept. of Indian Affairs and 
Northern Development, Report EGS 1976-15. 

 

 


