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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 Licenses during the periods between May 1, 2006 and April 

30, 2007.  For the purposes of this Report, the “Minto Project” means the development of the Minto 

deposit into an open-pit mine and a concentrator and the development of ancillary facilities.  The Minto 

Project operates under Class ‘A’ Water Use License QZ96-006 and subsequent amendments and 

under Yukon Quartz Mining License QML-0001 issued in 1999. 

 

Note that during the reporting period, the Minto Project was in a state of interim closure until November 

24, 2006, at which time Minto Explorations Ltd. provided notification to the Water Board that the mine 

was six months away from start-up.  Although water quality monitoring requirements were in place 

during interim closure, Minto Explorations Ltd. conducted monitoring activities and reporting monthly to 

the Water Board, reflective of the detailed Water Quality Surveillance Program in Appendix 3 of the 

Water Use License. 

 

Construction activities resumed on the property in March 2006.  Work began on the construction camp, 

the main access road and on sediment control structures in Minto Creek in anticipation of spring 

freshet.   Exploration activities continued on the site, with summer 2006 and winter 2007 programs 

refining resource estimates in the pit area and exploring new targets on the property. 

 

The summer of 2006 saw advancing of the project development, including pre-stripping of the open pit 

area and civil construction activities.  Major construction activities included the construction of the main 

water dam, the expansion of the mill pad and construction of the mill water pond, the excavation and 

construction of a fuel storage pad, the excavation of the starter pit and the construction of the toe berms 

for the main waste rock dump and the ice-rich overburden dump.   

 

The construction of the main water dam on Minto Creek began in July and was mostly completed at the 

end of the reporting period.  Construction activities related to the mill and ancillary facilities began in the 

spring of 2006 and are scheduled for completion in the summer of 2007 for the commencement of 

milling activities.  Development of the open pit continues with the pit expanding southwards as per 

design. 
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All monitoring activities and notifications required under Water Use License QZ96-006 and Quartz 

Mining License QML-0001 were conducted throughout the reporting period, with some programs being 

initiated as constructed facilities were completed.  This included acid-base accounting (ABA) testing, 

water quality surveillance, discharge measurements on surface waters, physical stability monitoring, 

benthic and sediment monitoring.  Advanced planning activities were undertaken under license 

conditions as well, including the preparation, submission and recent approval of Tailings Management 

and Detailed Decommissioning and Reclamation Plans.  Closure cost estimates were also prepared 

and reviewed as part of the security provision update.  Progressive reclamation was initiated on the site 

in the late winter of 2007, with some final slopes being covered with overburden in preparation for 

revegetation research activities. 

 

The end of the reporting period saw the project construction approaching completion, with the mill 

startup targeted for July 2007 and the start of commercial operations scheduled for the third quarter of 

2007.  
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1.0 INTRODUCTION 

 

This document has been prepared for Minto Explorations Ltd. (MEL) and comprises the Annual Report 

for the period of May 1, 2006 to April 30, 2007 as required by clause 11 and 12 of Water Use License 

(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: 

surface water quality and discharge monitoring, drill programs, ABA testing, stream sediment and 

benthic monitoring programs, physical stability monitoring, and construction activities.   

 

During this reporting period, the Minto Mine Property was in development.  This included the 

construction and upgrading of site haul and access roads, the construction of mill and filter press 

facilities, the construction of the water retention dam, the excavation and construction of a fuel storage 

pad, the expansion of the camp and the installation of a new septic field, the pre-stripping and 

excavation of the starter pit, the construction of the toe berms for the main waste rock dump and the 

ice-rich overburden dump, and the establishment of an explosives plant. 

 

In July 2006, MEL submitted an annual report to the Water Board comprising a review of activities for 

the period of May 1, 2005 to April 30, 2006 (ACG 2006c).  As Minto Mine was in a state of interim 

closure during this period, the report focused on a limited range of activities including: water quality 

analysis, flow monitoring, maintenance activities, and a list of additional requirements for the next 

reporting year.  Although notification that MEL was proceeding with construction activities was provided 

to the Yukon Water Board on April 18, 2006, Minto Mine was still in a state of pre-construction 

mobilization for the remainder of April.  

 

As indicated, significant development of the property occurred during this reporting period from May 

2006 to April 2007.  Figure 1 shows the Minto Property site layout for as of May 2006.  Figure 2 shows 

mine site development progress in the layout as of April 2007. 
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2.0 SITE ACTIVITIES 
 

2.1 CONSTRUCTION ACTIVITIES 

 

As required under Clause 12 of the WUL, the following section will serve to provide a detailed record of 

any major maintenance work carried out between May 1, 2006 and April 30, 2007 on any physical 

works where that maintenance may have an impact on water quality.  Also included is information 

regarding exploration drill programs.  Although this falls outside of the scope of conventional 

construction activities, it was included because of its potential to impact water quality within the Minto 

Creek basin. 

 

Note that for each month, MEL employed industry-recognized best management practices (BMPs) to 

limit the effects of construction activities on 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 submitted to the Water Board. 

 

May 2006 

• Pre-stripping of upper pit limit and removal of overburden in the start pit area 

• Exploration camp laydown pad and core stockpile area completed this month, with berms 

constructed around the edges to prevent flows from entering the area 

• Construction of French drain underneath the Mill Pad extension started 3rd week in May 

• Establishing and maintaining of exploration roads 

• Maintaining and improving of main access road 

• Airport road experienced minor overflow and erosion during freshet and high precipitation 

events during May.  In order to prevent further erosion, MintoEx worked to enlarge the ditch on 

the south facing side of the access road to adequately channel flows into already existing 

culverts, thereby preventing flows from cresting and flowing over the road. 

• Contaminated soil was removed from the open pit area on May 5, 2006 

• Construction of berms above exploration camp cut completed.  Surface water runoff diverted 

around camp cut and into vegetated areas to the east of the main camp 
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Jun 0

ade ore stockpiles 

• Th l mpete by the end of the month 

ry waste dump 

m the mill to the starter pit 

sion 

 Main Water Dam pre-work, including material crushing and screening, at km 12 borrow pit area 

Jul 0

• ting dams on 

• 

n began on July 6 and was completed on July 8.  

• Main access road and airstrip access road upgraded and bermed 

August 2006

a. 

e 2 06 

• Blasting commenced in the open pit  

• Ore was being stockpiled throughout the month at the low grade and high gr

e fo lowing physical works were 100% co

ο Removal of tempora

ο Fuel pad prep work 

ο Haul road fro

ο Plant site fill 

ο Concrete shed excavation 

ο Construction of French drain underneath the mill pad exten

• IROD road construction towards Ammonium Nitrate storage area 

• Ammonium Nitrate Storage pad construction commenced third week of June 

•

 

y 2 06 

• Main Water Dam preparation started in the first week of July 

• Mill pond and fuel pad construction continued throughout the month 

Construction of new rock check dams and augmentation and maintenance of exis

Minto Creek to provide settling time for the sediment floc to fall out of suspension; 

Construction of a flow measurement weir at station W3 in preparation for Metal Mining Effluent 

Regulation requirements.  Weir constructio

Clean-up of area was conducted on July 9. 

• South Diversion Channel 90% road completed 

 

 

• Main Water Dam preparation continued throughout August 

• Foundation fills for the Ice Rich Overburden Dump completed.  Construction material was 

mostly sourced from the open pit are

• Oxide Ore and High Grade Stockpiles and completion of the fill for the southern diversion 

channel.  
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• Material was hauled from the open pit to the screening plant as well as to sections of the Minto 

Access road for repairs.  

• Oxide waste is being identified in-situ by Minto Exploration staff and flagged for equipment 

operators to properly manage 

ic field completed 

 

Sep

• 

• uilding.  This fill is locally known as the valley 

 purpose of relocating the filter 

tailings building was to avoid areas of permafrost 

 was hauled from the open pit to the screening plant  

 

Oc e

• onstruction 

ing materials placement and compaction 

material continues 

ega-tank 

or concrete pour completed 

 

Novem

• , ice rich overburden dump, south pit water diversion, and 

• 

ired 

• Camp sept

tember  2006 

Pre-stripping of the open pit  

Foundation fills were placed for the filter tailings b

fill which is south of the concentrate storage building.  The

• Material

tob r  2006 

• Rip rapping of the south diversion ditch was completed this month 

Main water dam c

• Establishment of the south pit water diversion, which has been incorporated into the adjacent 

haul road design 

• Completion of the Ice Rich Overburden Dump – includ

• Construction of the finger dikes and pad for the dry stack tailings 

• Screening at km 12 for water dam 

• Completion, testing, certification and partial filling of the second diesel m

• Completion of fuel farm piping 

• Explosives facility shop footings / flo

ber  2006 

• Pre-stripping of the open pit 

Construction of the main water dam

the dry stack tailings pad 

The Water Retention Dam was substantially complete with only minor downstream rip rap 

placement and contouring requ
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• The establishment of the south pit water diversion was incorporated into the adjacent haul road 

design.  The haul road was completed this month, and some minor ditching and contouring is 

• Construction of finger dikes and base pad for the dry stack tailings 

l completion of the ice bridge which will result in cost savings by shortening the air 

nd pedestals formwork started 

 

Decem

• 

• tinued 

• The majority of the pit material contained copper oxide and could not be sent to the 

tion of the IROD.  The IROD has been raised to rough grade on the south end. 

 of the centerline from mid-structure to the north end will be done as 

 

Jan

• 

OD from mid-structure to the north end was done 

as appropriate material became available 

er Retention Dam was substantially completed with only the transition from the spill 

 left to be finalized.   

 

February  2007 

•

• 

le 

 

s-built survey and final inspection 

scheduled for early December 

• Substantia

transport season 

• Tailings Filter building foundation excavation a

ber  2006 

Five blast patterns loaded during the month 

Mill and filter building construction con

construc

Contouring and raising

appropriate material comes available 

uary  2007 

Open pit pre-stripping 

• Contouring and raising of the centerline on IR

• The Wat

way to the stilling basin

• Mill and filter building construction continued 

• Open pit pre-stripping 

 Mill and filter building construction continued 

Raising centerline on IROD from mid-structure to the north end was done as appropriate 

material became availab

• The Water Retention Dam substantially completed.  No further work was planned until the

snow had melted and work conditions were safe to do the a
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• The copper oxide stockpile was continued as planned.  The high grade sulphide stockpile pad 

ith low-grade sulphide copper to minimize dilution with the 

• 

Ma h 2007 

n pit pre-stripping continued 

 continued 

r diversions, although several freshet preparation 

• rograms developed and started 

April 20

• 

•  temporary water diversion required remedial work to mitigate erosion of the 

• appropriate 

material became available.  Although little work was achieved in April, the mining forecast 

shows sufficient clean rock availability in early May for the work to be completed on schedule 

• The Water Retention Dam is substantially complete, as-built survey finished and submitted to 

EBA for sign off 

• The South Diversion ditch was completed along with pre-freshet stilling basin and velocity 

breaks in the Minto Creek diversion 

 
 

was cleaned up and capped w

underlying waste base 

• Tailings area preparation civil work started and 60% complete 

Site drainage preparation work identified and started 

 

rc

• Ope

• Mill and filter building construction

• There was no work needed on ponds or wate

meetings were held to identify possible problem areas and mitigative strategies 

Pre-freshet water control p

 

07 

Open pit pre-stripping continued 

• Mill and filter building construction continued 

The Minto Creek

permafrost and clay soils 

Raising centerline on IROD from mid-structure to the north end was done as 
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2.2 EXPLORATION DRILL PROGRAMS 
 

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

property during the reporting period. 

 

Summer 2006 

 

The summer 2006 exploration drill program at the Minto property took place between August and 

October 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 90 m3/day of water was 

withdrawn from Minto Creek to support the program 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 16,500m of drilling in 45 diamond drill holes (DDH) – each approximately 175m to 375m 

in length – was conducted.  Six were dirilled within the pit or dump boundaries; 20 within 200m-300m of 

the pit boundary the remainder (19) were exploration DDH’s located within 1,000m to 1,600m of the pit 

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

road was constructed to access collar locations.  New roads followed local topography (no major 

movement of earth).  All drilling took place within 1,600 metres of the pit boundary. 

 

Winter 2007 

 

The winter 2007 exploration drill program at the Minto property took place between January and March 

2007, similarly under Mining Land Use Approval LQ-00004.  A Schedule 3 – Notice of Water 

Use/Waste Deposit without a Licence was submitted to the YWB for this program as well.  

Approximately 55 m3/day of water was withdrawn from the Yukon River to support the program and no 

water was returned directly to watercourses. 

 

Approximately 3,150m of drilling in 13 diamond drill holes (DDH), each between 150 and 350 m in 

depth, was conducted for ore body definition.  12 of the DDH were drilled within the proposed pit 

boundaries, and 1 DDH was within 20m of the pit boundary.  New trails followed local topography (no 

major movement of earth).   
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2.3 MINE PLANNING 
 

This section will provide information (where available) required as a component of the annual report in 

the Quartz Mining Licence QML-0001, section 16.1. 

 

A summary of mining activities has been presented in the previous sections, along with the construction 

and exploration activities.  There was no ore processed on the site during this reporting period. 

 

A Detailed Decommissioning and Reclamation Plan was presented and reviewed during this reporting 

period (ACG, 2007a).  This plan presented progressive reclamation objectives and timelines based on 

Appendix B of QML-0001 – Terrestrial Reclamation Standards for Minto Mine.  As expected, there was 

minimal reclamation work conducted during this reporting period beyond planning and costing these 

progressive activities.  In April, 2006, some overburden excavated from the pit was diverted from the 

waste rock dump and placed as cover on some sections of the toe of the waste rock dump and IROD 

toe berms, as they achieved final grade.  This is in preparation for test revegetation under the 

reclamation research program, scheduled for initiation summer 2007 in partnership with Selkirk First 

Nation (SFN.) 

 

As of April 30, 2007, the total amount of ore extracted from the pit was 248,407 bank cubic meters 

(BCM), with the total waste extracted at 3,104,505 BCM.  All facilities on the site have been conducted 

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 20, 2007. 

 

There are no changes to mine plans at this time, including mine life estimate, reserve category, 

tonnage, grade or stripping ratio.  These factors, projected over the rest of 2007 (May – December) 

under the current mine plan are: 
 

• Ore: 1,707,000 BCM 
• Rock Waste: 3,611,000 BCM 
• Overburden Waste: 2,776,613 BCM 
• Ice Rich Waste (to IROD): 348,000 BCM 
• Tonnes per day: 30,700 
• BCM/day: 12,820 
• Strip Ratio 3.95:1 
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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 License shall comply with the Water Quality Surveillance Program that is specified 

in Appendix 3 to this license, except during Interim Closure.  During Interim Closure, the 

Licensee shall comply with the program identified in part H of this License. 
 

Appendix 3 – Part 2: Water Quality Surveillance Program provided MintoEx with the necessary 

guidance for sampling intervals and parameter requirements for each sampling location, as 

summarized in Table 2 – Sample Station Descriptions and Locations and visually presented in Figure 4 

– Monitoring Program Locations.  Table 1 below shows the project Discharge Standards from water 

license QZ96-006. 

 

Table 1.  Water Use License Discharge Standards. 

 
Water Use License Discharge Standards 

Parameter Units 
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 1.0 

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 1.0 

Oil and Grease visibility weekly no visible oil or grease 

Toxicity (Rainbow Trout) LT50 monthly Pass 
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Table 2. 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

 
*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. 
 

These monitoring stations have been established as per Water Use License Appendix 1 – Surveillance 

Monitoring Sites (see Figure 3) and location coordinates have been updated as of April 30, 2007.  

Some sites identified in Appendix 1 were not included in monitoring during this reporting period – 

primarily due to incomplete construction of related facilities. 
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3.1.1 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 (see Appendix B).  Historic background total suspended solids (TSS) 

concentrations have frequently been reported above the 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 been impacted by forest fires, the 

most recent of which was in 1997.  This may contribute to the increased levels of suspended solids 

seen in historic water quality results. 

 

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

from 6.75 to 8.45, never exceeding WUL effluent quality standards at compliance points or any stations 

otherwise on the property. 

 

Ammonia levels in the Minto Creek watershed are similar to levels found in 2006.  Most stations in the 

upper reaches of Minto Creek show slightly elevated levels of ammonia, including reference station W7.   

  

Arsenic and zinc concentrations at all station are similar to levels recorded in 2005-06.  No significant 

trends either up or down appear in any of the stations for these parameters.  Occasional spikes occur 

at various stations but these are not associated with any trends.  On average, both arsenic and zinc 

concentrations for W3 are shown to be lower than at other stations, including reference station W7. 

 

Copper and lead levels are typically found to be naturally elevated in all stream reaches located within 

the Minto Creek watershed.  Station W10, located at the headwaters of Minto Creek, is shown at times 

to have higher concentrations of copper and lead than at station W3.  This confirms that levels of 

copper and lead 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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Iron levels at all stations are shown to be naturally elevated throughout the Minto Creek watershed.  

Levels at W10 (upper Minto Creek) and W7 (reference tributary) are at times found to exceed the 

effluent quality standards set for W3.  This again is a result of exposure to metal-rich soils and rock in 

the surrounding area.   

 

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 metal concentrations tend to increase.   As a result of 

extensive runoff management and erosion and sediment control activities on the property during the 

reporting period, most water quality parameters were controlled to well below historically observed 

levels in the natural system. 

 

 

3.1.2 Monitoring Conformance 
 

Over the reporting period, some water quality stations were not sampled due to circumstances 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 and glacial 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  –  Samples and flow measurements were not recorded during the winter months due 

to significant ice and glacial cover. 

• GW SEEP  – This groundwater seepage flow, located approximately 3 meters downstream 

of W3 weir, was a continually flowing seep throughout the winter months – due to 

its constant temperature of approximately 0.3°C.  An inspection by YG Water 

Resources  on January 30 indicated that this seepage flow should be sampled and 
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flow estimated.  MEL immediately began conducting weekly sampling and seepage 

flow measurements for the remainder of the winter. 

• W8  –  Samples and flow measurements were not recorded during the winter months due 

to significant ice and glacial cover. 

• W-13  –  MEL conducted weekly sampling events at W13 to comply with licence conditions.  

In January, W13 was completely stagnant with no observed inflow or outflow.  

Monitors thereafter collected samples from mill water pond on a monthly basis, 

until flows resumed in the spring. 

• W-12  –  Samples and flow measurements were not recorded during the winter months due 

to significant ice and glacial cover. 

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

seepage was not noted at anytime during the winter months. 

• 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 significant ice and glacial cover. 

• W-10  –  Samples and flow measurements were not recorded during the winter months due 

to 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. 
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3.1.3 Site-Specific Water Quality Analysis 
 

The following is a discussion of site specific water quality data collected between May 1, 2006 and April 

31, 2007.  For each site, the surface water quality results are summarized and compared with both 

historic water quality results and 2005-06 water quality results.  Certain key parameters including total 

suspended solids (TSS), nitrogen species (ammonia), and selected metals are graphically presented 

for sampling stations W2 and W3 in Figures 4 – 13.  Locations and descriptions of surface water quality 

stations are provided in Figure 3.  Refer to Appendix B for complete water quality data collected at all 

sample stations.   

 
W3 – Mainstem Minto Creek, 330 m d/s of Dam (Final Compliance Point) 
 

Table 3 below presents a summary of water quality at this station for the reporting period.  This station 

was relocated approximately 150 m downstream in July 2006 with the installation of the flow 

measurement weir, required under the Metal Mining Effluent Regulations under the federal Fisheries 

Act, which came into force on the site on July 10, 2006. 

 

Table 3.  W3 (Mainstem Minto Creek) WQ Summary Table 

Hardness 32.7 267 149.0 93.9 236 217 163 267
pH (Lab) 6.79 8.45 8.16 7.31 8.45 7.75 7.05 8.36
Total Suspended Solids (Lab) BD 360 8.0 3.1 25.7 15.2 2 82.9

Ammonia Nitrogen           N BD 0.1 0.0247 0.0073 0.07 0.020 0.002 0.1
Aluminum    T-Al 0.0059 8.76 0.2415 0.0059 0.848 0.348 0.006 2.13
Arsenic     T-As BD 0.01 0.00047 0.00019 0.00103 0.0007 0.0002 0.009
Cadmium     T-Cd BD 0.00025 BD BD BD 0.000029 0.00001 0.000134
Chromium    T-Cr BD 0.018 0.0010 0.0005 0.002 0.0013 0.0005 0.0067
Copper      T-Cu (Lab) 0.001 0.101 0.01222 0.00171 0.0332 0.012 0.001 0.101
Iron        T-Fe BD 16 0.34 0.03 1.32 0.6 0.1 3.2
Lead        T-Pb BD 0.022 0.000134 0.000051 0.000359 0.000432 0.000062 0.0031
Manganese   T-Mn 0.00158 2.26 0.04777 0.00158 0.309 0.104 0.008 2.26
Nickel      T-Ni BD 0.03 0.00107 0.0005 0.00257 0.0022 0.0005 0.03
Zinc        T-Zn BD 0.05 0.0044 0.0016 0.0236 0.006 0.001 0.05
Notes:
¹ All units are in mg/L unless otherwise indicated
Summary statistics do not account for values < detection limit
BD = Below detection limit

W-3               
Historic Range

Min Max

W-3                       
2006 Summary Statistics

MaxMean MinParameter¹ Max

W-3                        
2007 Summary Statistics

Mean Min
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This summary takes into account the fact that on October 25, 2006, Minto Creek froze at this station 

and sampling was no longer conducted from the weir discharge.  Sampling under ice of continuing 

minor flows downstream of the weir was conducted until the end of January, with the results being 

reported as W3 values.  As directed by Yukon Government Water Resources on January 30, MEL 

began reporting results from sampling of this seepage flow – located approximately 3 meters 

downstream of the weir – separately from the W3 results.  These results – named as GW Seep station 

– are presented and discussed separately in a later section. 

 

Ranges between 1994 and 2006 at station W3 for some key parameters are presented above.  Levels 

recorded in 2005 and 2006 did not significantly deviate from these ranges.  Note that the maximum 

values presented in the above table are the result of increased levels of TSS and metals entrained in 

Minto Creek during spring freshet.  It should also be noted that sampling frequencies at all sites was 

much increased (daily at many sites) compared with previous years, so range extensions of some 

parameters must be considered in this context. 

 

Levels recorded for pH were within the range specified by the WUL (6.50 to 9.00).  Hardness results 

remained within typical historic levels, with a range of 163 to 267. 

 

Historically, it is not uncommon for background total suspended solids levels to be higher than the WUL 

discharge standard (15 mg/L).  This is characteristic of the entire Minto Creek watershed, where historic 

TSS and certain metals far exceeded WUL standards prior to any mine disturbance in the area. 

 

As with TSS, it is not unusual for background total aluminum and iron concentrations to exceed the 

WUL effluent quality standards at W3.  Periodic exceedences of the discharge standards for these 

parameters were strongly correlated with suspended sediment loads, but again were controlled to well 

below historically observed concentrations. 

 

Total copper levels (Figure 8) occasionally exceeded the WUL standards at W3 in 2006-07, but were 

typically lower than historic levels as a result of source control and water treatment activities (see 

discussion below).  Total lead, manganese, nickel, and zinc concentrations were generally below WUL 

standards.   
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While not near to exceeding the WUL standards for ammonia, the highest level at W3 was recorded at 

0.1 mg/L in November 2006.  It should be noted that ammonium nitrate was being used at the site 

during this time but this has not resulted in ammonia concentrations downstream that exceed the 

historically observed range. 

 

No visible hydrocarbons (oil/grease) were observed in samples collected from the W3 station during the 

reporting period. 

 

Effluent quality monitoring for toxicity has been conducted at a minimum under the Water Use Licence 

schedule (monthly) at the W3 site since April 2006, and during early 2006 these tests were conducted 

weekly for site water quality characterization purposes.  These bioassay tests are conducted for acute 

toxicity to rainbow trout (Oncorhynchus mykiss, 96 h pass/fail) and Daphnia magna (48 h pass/fail).  All 

results have returned non-toxic to both species and 0% mortality was observed in 37 of 39 tests for 

trout and in 25 of 34 tests for Daphnia (Appendix B). 

 

With respect to elements that are not regulated in the water license discharge standards, total arsenic 

levels were generally slightly higher than the previous year’s results, but did not exceed the maximum 

value seen historically.  Total chromium and total cadmium concentrations for 2006-07 were slightly 

higher than the 2005-06 results, but were within historically observed ranges at this site.  

 

The following points outline incidences of elevated levels of certain WUL standard parameters at W3 

with mitigative measures utilized by managers to control these concentrations: 

 

• During spring freshet in 2006, TSS, copper, aluminum, iron and lead were periodically elevated 

beyond WUL discharge standards.  As mentioned in Section 3.1.1, these elevated metal 

concentrations are likely a result of spring freshet flows entraining sediment from fire affected 

areas and loading Minto Creek with sediment.  Figures 4 through 12 graphically present this 

trend – as TSS increases, total concentrations of copper, aluminum and lead are shown to 

increase. 

 

In anticipation of these conditions, managers prepared and implemented control measures 

from MEL’s Phase I Water Treatment Contingency Plan, submitted to the Yukon Water Board 

on March 17, 2006 (ACG, 2006b).  This included but was not limited to: 
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• the installation of instream check dams to provide settling capacity for suspended 

solids; 

• the deployment of anionic flocculant blocks to promote sediment agglomeration; 

• the construction and periodic use of a portable sodium hydroxide (NaOH) treatment 

plant for pH adjustment and treatment of aqueous metal concentrations in Minto Creek; 

and 

• various runoff management and erosion control measures to reduce sediment/metal 

loading at the source. 

• During July and the beginning of August, concentrations of TSS, copper and lead were 

elevated above WUL discharge standards.  This was primarily a result of pre-construction 

activities at the dam construction site and resultant loading of sediment in Minto Creek.  

Specific activities that impacted downstream water quality included: 

ο stripping and grubbing of the north and south abutments and valley floor to bedrock; 

ο cleaning the exposed bedrock with high pressure hoses; and 

ο loading and hauling of waste materials. 

During this period of dam construction, managers mitigated the downstream effects of the dam 

construction activities by implementing the following measures: 

ο constructing a coffer dam at the upstream side of dam construction to collect Minto 

Creek flows and pumping of this water around construction activities; 

ο placing the terminus of the pump hose in vegetated areas to help naturally filter pumped 

water; 

ο building catchment sumps directly downslope of the dam construction area to collect 

and settle wash water; and 

ο collecting this wash water and using for roads for dust control. 

These mitigative measures were mostly effective, but extensive local groundwater seepage 

during foundation preparation compounded water management challenges. 

• Through November, December and January, elevated levels of TSS, aluminum and lead were 

routinely being returned from the lab analyses.  During this period, samplers were collecting 

water from the GW Seep site.  The site from which the groundwater emerged was under thin 

ice and very shallow, and collection of water resulted in samplers disturbing the stream bed 

during sampling event, thereby contaminated samples.  On February 22, following a request by 

YG Water Resources Inspectors to continue sampling GW Seep, ACG fabricated and installed 
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a stilling basin that allowed for more representative water samples to be collected from the 

seepage flow.   

• At the end of this reporting period, with the dam construction mostly complete and the reservoir 

starting to fill with freshet flows, W3 lab analyses again returned water quality results affected 

by spring freshet.  With only snowmelt and local runoff contributing to the flow reporting to the 

W3 site, sediment mobilized by freshet runoff on the east dam access road was responsible for 

these elevated concentrations.  As a result, the following mitigative measures were applied 

upstream of W3 in an effort to control these impacts: 

ο Runoff control was initiated, including directing surface water runoff into vegetated 

areas; and 

ο Further application of anionic flocculent blocks between the toe of the Main Water Dam 

and W3. 

 

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

reporting period not only to mitigate the effects of mine construction 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 transitions 

from construction phase to operational phase in 2007, managers and environmental monitors will adapt 

their monitoring and control measures to target project compliance with the applicable standards. 
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Figure 4.  pH for Sites W-2 and W-3 
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Figure 5.  Total Suspended Solids (TSS) for Sites W-2 and W-3
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Figure 6.   Aluminum (Total) for Sites W-2 and W-3 
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Figure 7.   Iron (Total) for Sites W-2 and W-3 
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Figure 8.  Copper (Total) for Sites W-2 and W-3 
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Figure 9.  Lead (Total) for Sites W-2 and W-3 
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Figure 10.  Manganese (Total) for Sites W-2 and W-3 
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Figure 11.  Nickel (Total) for Sites W-2 and W-3 
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Figure 12.  Zinc (Total) for Sites W-2 and W-3 
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Figure 13.  Ammonia (Total) for Sites W-2 and W-3 
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GW Seep – Seepage Located 3 Meters Downstream of W3 Weir 
 
The following table summarizes the water quality data for the station GW Seep (located 3 meters 

downstream of the W3 weir.)  These results are from February, March and April sampling events. 

 

Table 4.  GW Seep WQ Summary Table 

Hardness 232 214 245
pH (Lab) 7.61 7.05 7.99
Total Suspended Solids (Lab) 6 3 10

Ammonia Nitrogen           N 0.005 0.005 0.005
Aluminum    T-Al 0.208 0.052 0.984
Arsenic     T-As 0.0003 0.0002 0.0003
Cadmium     T-Cd 0.00002 0.00001 0.00002
Chromium    T-Cr 0.0007 0.0005 0.0009
Copper      T-Cu (Lab) 0.003 0.001 0.012
Iron        T-Fe 0.4 0.1 1.1
Lead        T-Pb 0.0004 0.0001 0.0015
Manganese   T-Mn 0.03 0.01 0.08
Nickel      T-Ni 0.0014 0.0005 0.0054
Zinc        T-Zn 0.005 0.002 0.01
Notes:
¹ All units are in mg/L unless otherwise indicated
Summary statistics do not account for values < detection limit
BD = Below detection limit

Parameter¹

GW Seep                       
2007 Summary Statistics

Mean Min Max

 
 

Ranges for 2007 at station GW Seep for some key parameters are presented above.  Note that the 

maximum values presented in the above table are likely the result of sediment-contaminated water 

collected from the area where the groundwater daylighted.  Mitigative measures are further discussion 

in the W3 – Mainstem Minto Creek, 330 m d/s of Dam (Final Compliance Point) discussion above. 
 

Concentrations of total aluminum, iron and lead are shown to be slightly elevated above WUL effluent 

quality standards.  This is likely a result of sediment contamination during sampling.  Further water 

quality investigations in the coming year will verify any effects groundwater may have on metal 

concentrations at W3. 

 

Total lead, molybdenum, nickel, silver, and zinc concentrations are generally below WUL discharge 

standards.   
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Levels recorded for pH were within the range specified by the WUL (6.50 to 9.00).  Hardness remained 

mostly unchanged in these samples throughout the three-month sampling period.  This groundwater 

does not experience the effects of sediment increases typically seen throughout the Minto Property, 

and as a result, TSS remained well below WUL discharge standards. 

 

Ammonia, arsenic, copper, iron, lead, manganese, nickel, and zinc results were all well below WUL 

discharge standards.  
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W2 – Minto Creek at Lower Road Crossing 
 
Table 5 summarizes water quality results from station W2 and provides a comparison with results from 

the same site for 2005-06 reporting period. 
 

Table 5.  W2 (Minto Creek at Lower Road Crossing) WQ Summary Table 

Hardness 132.4 99.8 153 148 10 216
pH (Lab) 8.17 7.75 8.39 7.83 7.19 8.34
Total Suspended Solids (Lab) 30.2 3.5 120 80 2 257

Ammonia Nitrogen           N 0.021 0.006 0.06 0.015 0.003 0.053
Aluminum    T-Al 0.5828 0.0111 7.28 0.869 0.007 5.13
Arsenic     T-As 0.00097 0.00043 0.00632 0.00085 0.0003 0.00296
Cadmium     T-Cd 0.000121 0.000057 0.000167 0.000080 0.00005 0.000135
Chromium    T-Cr 0.00323 0.00054 0.0127 0.0028 0.0007 0.0104
Copper      T-Cu (Lab) 0.00427 0.00122 0.021 0.0077 0.002 0.0323
Iron        T-Fe 0.854 0.052 10.4 2.17 0.1 8.09
Lead        T-Pb 0.00076 0.00006 0.00394 0.00070 0.0001 0.00264
Manganese   T-Mn 0.05709 0.00785 0.21 0.081 0.008 0.294
Nickel      T-Ni 0.00198 0.00051 0.0119 0.0031 0.0011 0.0115
Zinc        T-Zn 0.0059 0.001 0.0324 0.007 0.001 0.025
Notes:
¹ All units are in mg/L unless otherwise indicated
Summary statistics do not account for values < detection limit
BD = Below detection limit

Parameter¹

W-2                        
2006 Summary Statistics

Mean Min Max Mean MaxMin

W-2                        
2007 Summary Statistics

 
 

Ranges and mean values at station W2 for some key parameters are presented above for the 2005-06 

and 2006-07 reporting periods.  Levels recorded in 2005 and 2006 did not significantly deviate from 

these ranges.  Water quality downstream at station W2 during this reporting period was generally 

comparable with last year’s results.  Parameters that saw higher mean values during this reporting 

period included TSS, Aluminum, Copper, Iron, Manganese, Nickel and Zinc.  Of these, only TSS saw a 

significant mean increase over last year, again most likely attributed to the increased frequency of 

sampling during this reporting period – primarily during spring freshet when sediment loads are at their 

highest natural levels.  

 

The only elements that saw higher maximum values compared with last year were TSS, copper, and 

manganese.  This further implicates the increased sample numbers in the observed elevated mean 

values.  
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W10 – Minto Creek Headwaters 
 
Table 6 summarizes water quality results from station W10 and provides a comparison with results from 

the same site for 2005-06 reporting period. 

 

Table 6.  W10 (Minto Creek Headwaters) WQ Summary Table 

W-10          
2007 Summary

Hardness 74.4 46.3 101 BD
pH 7.49 7.3 7.77 7.05
Total Suspended Solids 8.8 4.2 14.5 16.9
Ammonia Nitrogen           N 0.032 0.027 0.036 BD
Aluminum    T-Al 0.6068 0.0818 2.59 1.18
Arsenic     T-As 0.00067 0.0003 0.00095 0.00068
Cadmium     T-Cd 0.000068 0.000038 0.000097 BD
Chromium    T-Cr 0.00229 0.00069 0.00499 0.00214
Copper      T-Cu 0.0088 0.0035 0.02 0.0652
Iron        T-Fe 0.810 0.097 2.84 1.05
Lead        T-Pb 0.001084 0.000388 0.00178 0.000267
Manganese   T-Mn 0.04556 0.00236 0.174 0.0247
Nickel      T-Ni 0.00206 0.00086 0.00411 0.00334
Zinc        T-Zn 0.0136 0.0014 0.0289 BD
Notes:
¹ All units are in mg/L unless otherwise indicated
Summary statistics do not account for values < detection limit
BD = Below detection limit

Parameter¹

W-10                       
2006 Summary Statistics

Mean Min Max Results

 
 

Ranges between 2005 and 2007 at station W10 for some key parameters are presented below.  Note 

that values for 2007 were based on only one sampling event. 

  

Parameters relatively unaffected between the 2006 and 2007 sampling periods include pH, arsenic, 

chromium, lead and nickel.  There was a slight elevation in levels of total suspended solids, aluminum, 

copper and iron.  This is as a result of effects from native rocks and soils being naturally rich in 

aluminum, copper and iron.  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. 

 

Hardness, ammonia nitrogen, cadmium, manganese and zinc all saw a decrease in concentrations 

from the 2006 to 2007 sampling events. 
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W13 - Mill Water Pond Discharge 
 
Table 7 summarizes water quality results from station W13 for the 2006-07 reporting period. 
 

Table 7.  W13 (Mill Water Pond Discharge) WQ Summary Table 

Hardness 207 156 358
pH (Lab) 7.74 7.5 8.06
Total Suspended Solids (Lab) 8 4 15

Ammonia Nitrogen           N 1.398 0.018 3.7
Aluminum    D-Al 0.012 0.008 0.024
Arsenic     D-As 0.0006 0.0004 0.001
Cadmium     D-Cd 0.00008 0.00002 0.0002
Chromium    D-Cr 0.0013 0.0008 0.003
Copper      D-Cu 0.034 0.003 0.071
Iron        D-Fe 0.50 0.05 0.7
Lead        D-Pb 0.0004 0.0001 0.0012
Manganese   D-Mn 0.223 0.14 0.256
Nickel      D-Ni 0.0016 0.0011 0.0022
Zinc        D-Zn 0.015 0.001 0.043
Notes:
¹ All units are in mg/L unless otherwise indicated
Summary statistics do not account for values < detection limit
BD = Below detection limit

Parameter¹

W-13                       
2007 Summary Statistics

Mean Min Max

 
 

Samples for station W13 were collected primarily from the mill pond surface (mostly under ice) as the 

mill pond construction was only completed in late 2006, and no discharge from the pond into Minto 

Creek was observed until the spring of 2007, outside this reporting period.  The water use license 

requires daily mill pond sampling at this location (discharge or surface if not discharging) for dissolved 

metals.   

 

In late November 2006 when the project transitioned out of Interim Closure status and these 

requirements for the water quality surveillance program came into force, monitoring staff sampled the 

mill pond water through the ice for one-month to characterize the water quality.  This daily sampling 

effort was discontinued as mill operations were not yet initiated and there was no mill pond discharge.  

Sampling efforts at this station resumed in the spring of 2007 with spring freshet flows, but these events 

are again outside the timeframe of this reporting period. 
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W16 – Main Water Storage Pond 
 

Table 8 summarizes water quality results from station W16 for the 2006-07 reporting period. 
 

Table 8.  W16 (Main Water Storage Pond) WQ Summary Table 

Hardness 438 223 947
pH (Lab) 7.73 7.33 8.27
Total Suspended Solids (Lab) 76 2 181

Ammonia Nitrogen           N 0.264 0.004 2
Aluminum    T-Al 1.243 0.012 6.06
Arsenic     T-As 0.0012 0.0005 0.0022
Cadmium     T-Cd 0.00004 0.00002 0.00009
Chromium    T-Cr 0.0026 0.0006 0.0066
Copper      T-Cu (Lab) 0.019 0.003 0.1
Iron        T-Fe 2.5 0.1 8.2
Lead        T-Pb 0.0006 0.0002 0.002
Manganese   T-Mn 1.281 0.162 2.41
Nickel      T-Ni 0.0039 0.0018 0.0083
Zinc        T-Zn 0.013 0.003 0.033
Notes:
¹ All units are in mg/L unless otherwise indicated
Summary statistics do not account for values < detection limit
BD = Below detection limit

Parameter¹

W-16                       
2007 Summary Statistics

Mean Min Max

 
 

Results for this site are limited to a few samples taken from very shallow water under ice during the 

winter of 2006-07.  The main dam was established late in 2006, so flows upstream of the structure were 

very low when the diversion (pumping) around the dam construction area was stopped in October.  

Therefore there was very little water retained prior to spring freshet in 2007. 

 

Many parameters show elevated maximum values, including TSS, aluminum, copper, iron and 

manganese.  Contamination of the samples by disturbance of the bottom sediments during augering is 

the likely cause of these high values.  Regular sampling of this site will continue during the 2007 spring 

freshet to characterize the water quality of the reservoir as it fills. 
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W6 – South Flowing Tributary to Minto Creek 
 

Table 9 summarizes water quality results from station W6 for the 2006-07 reporting period. 

 

Table 9.  W6 (South Flowing Tributary to Minto Creek) WQ Summary Table 

Hardness 109.3 65.4 171 120 120 120
pH (Lab) 7.90 7.41 8.17 7.83 7.64 8.01
Total Suspended Solids (Lab) 12.7 3.5 22.2 115 115 115
Ammonia Nitrogen           N BD BD BD 0.021 0.021 0.021
Aluminum    T-Al 0.1787 0.0181 0.598 0.99 0.024 1.95
Arsenic     T-As 0.00051 0.00043 0.00063 0.00096 0.0006 0.00131
Cadmium     T-Cd BD BD BD BD BD BD
Chromium    T-Cr 0.00101 0.00057 0.00145 0.00384 0.00384 0.00384
Copper      T-Cu (Lab) 0.00314 0.00107 0.0118 0.00531 0.00531 0.00531
Iron        T-Fe 0.344 0.088 1.08 2.74 2.74 2.74
Lead        T-Pb 0.000242 0.000134 0.00035 0.000851 0.000851 0.000851
Manganese   T-Mn 0.0250 0.0113 0.0536 0.0618 0.04 0.0835
Nickel      T-Ni 0.0015 0.0011 0.0021 0.00318 0.001 0.00535
Zinc        T-Zn BD BD BD 0.0068 0.005 0.0085
Notes:
¹ All units are in mg/L unless otherwise indicated
Summary statistics do not account for values < detection limit
BD = Below detection limit

W-6                        
2007 Summary Statistics

Mean Min MaxMean Min
Parameter¹

W-6                        
2006 Summary Statistics

Max

 
 

Ranges between 2005 and 2007 at station W10 for some key parameters are presented above.  Note 

values for 2007 were based on two sampling events. 

 

Most parameters had an increase in levels between the two sampling periods.  These parameters 

include hardness, total suspended solids, ammonia nitrogen, aluminum, copper, iron, lead, manganese, 

nickel and zinc.  The most significant increase was in the total suspended solids, with a mean value of 

12.7 mg/L in 2006 and a mean value of 115 in 2007.  However, the mean value for 2007 was based on 

only one sampling event. 

 

Cadmium remained unchanged with a mean value below detection limit during both sampling years.   

pH, arsenic, cadmium and chromium remained relatively constant. 
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W7 – North Flowing Tributary to Minto Creek 
 

Table 10 summarizes water quality results from station W7 for the 2006-07 reporting period. 

 

Table 10.  W7 (North Flowing Tributary to Minto Creek) WQ Summary Table 

Hardness 113.1 76.6 167 124 100 132
pH (Lab) 7.66 6.75 8.19 7.78 7.26 7.94
Total Suspended Solids (Lab) BD BD BD 50 2 328
Ammonia Nitrogen           N 0.021 0.02 0.021 0.021 0.008 0.079
Aluminum    T-Al 0.4859 0.0436 1.65 1.085 0.025 11.4
Arsenic     T-As 0.00070 0.00049 0.00149 0.00088 0.0004 0.00496
Cadmium     T-Cd 0.000061 0.000061 0.000061 0.000092 0.00002 0.000237
Chromium    T-Cr 0.00157 0.00062 0.0037 0.0049 0.0007 0.0234
Copper      T-Cu (Lab) BD BD BD 0.003 0.001 0.01
Iron        T-Fe 1.030 0.358 3.42 2.0 0.1 17.2
Lead        T-Pb 0.000407 0.000061 0.0011 0.00101 0.0001 0.00547
Manganese   T-Mn 0.0914 0.0368 0.314 0.082 0.033 0.589
Nickel      T-Ni 0.00272 0.00141 0.0068 0.0037 0.0007 0.0275
Zinc        T-Zn 0.0059 0.0017 0.0101 0.0082 0.001 0.0484
Notes:
¹ All units are in mg/L unless otherwise indicated
Summary statistics do not account for values < detection limit
BD = Below detection limit

Parameter¹
Mean Min

W-7                        
2007 Summary Statistics

Max

W-7                        
2006 Summary Statistics

Max Mean Min

 
 

Ranges between 2005 and 2007 at station W7 for some key parameters are presented above.  

 

Most parameters remained relatively constant between the two sampling periods. These include 

hardness, pH, ammonia nitrogen, arsenic, cadmium, manganese, nickel and zinc.   

 

There was an increase in mean values in aluminum, copper, and iron.  A significant increase was noted 

in the total suspended solids levels with values below detection limit in 2006 and a mean value of 

50mg/L in 2007. 

 

There was a decrease in mean lead concentrations between the two sampling periods. 
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3.2 FLOW MONITORING 

 

Flow (discharge) monitoring of surface waters on the Minto Property continued during this reporting 

period in conjunction with surface water sampling at established locations.  As with the water quality 

sampling program, the discharge monitoring efforts were increased beginning upon break up (late April) 

in 2006 to provide management with data to guide short term water management actions.  These 

measurements were also collected in support of longer term planning initiatives such as low flow 

monitoring plans, mass balance modelling, and water treatment planning. 

 

Surface water discharge data collected from 1993 to July 2006 was reviewed and incorporated into a 

planning document for managing flow levels in lower Minto Creek, entitled Minto Mine – Flow 

Monitoring Plan (ACG, 2006a).  This document was submitted to the Yukon Water Board on August 11, 

2006 to satisfy licence sections 69 and 70.  Implementation of the monitoring and management 

requirements under this plan is to be conducted within six months of the submission of the plan to the 

board.  Applicable to the filling of the water dam and given that the construction of the dam was not 

completed until the early spring of 2007, the requirements under this plan do not apply to this reporting 

period.  Performance of the plan monitoring and management components will be reported in the 

monthly water quality monitoring reports beginning May 2007, and compiled in subsequent annual 

reports beginning with the July 2008 submission. 

 

Discharge measurements were collected at stations W3 and W1 (hydrometric station upstream of W2) 

as indicated under the Interim Closure monitoring requirements.  These measurements are shown 

below in Figure 14. 
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Figure 14.  Spot discharge measurements for stations W2 and W3 on Minto Creek, April 06 – April 07 

 

One unusual hydrologic finding was that the lower reaches of Minto Creek returned lower flows than the 

upper reaches in the mid-late summer of 2006. This phenomenon has been identified by site 

observations in previous years, though not documented as flow readings.  This is presumably due to 

reduced runoff retention times in the upper regions of the drainage as a result of the burn areas and 

also due to the high streambed infiltration that occurs within the lower reaches.    
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3.3 SEDIMENT MONITORING PROGRAM 
 

As specified in Clause 63 and Appendix 4 of Water License QZ96-006, sediment monitoring is required 

on a bi-annual basis, during July/August.  On August 23, 2006, three replicate sediment samples were 

collected from within the active channel of the streams at W2, W3, W6 and W7.  Sampling protocol is 

presented as follows: 

 

• samplers used an aluminum scoop; 

• samples were collected in laboratory supplied, clear plastic bags; 

• samples were dried and screened using stainless steel sieves at ASTM mesh number 10, 20, 

40, 60, 100, 140 and 270; 

• fraction weights were recorded; 

• A minus 230-mesh sieve sub-sample was analyzed for 33-element ultratrace ICP at Norwest 

Labs, Surrey British Columbia. Loss-on-ignition (LOI) was determined by heating the sample to 

600°C; and 

• Routine water quality samples were collected concurrently with sediment samples. 

 

 Table 11 below presents the average values from a sampling event in by Hallam Knight Piesold (HKP) 

in the fall of 1994 and the 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. 
 

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

 

  1994 Sites (HKP) 2006 Sites (MEL) 

Parameter Unit W2 W3 W2 W3 W6 W7 

Arsenic μg/g 4.44 4.37 5.1 5.6 6.4 4.0 

Aluminum μg/g - - 11820 12400 12820 10334 
Cadmium μg/g 0.00 0.13 0.2 0.1 0.1 0.1 
Copper μg/g 13.80 48.27 81.5 96.8 28.2 20.1 

Iron μg/g - - 22640 24700 23020 19480 
Lead μg/g 1.60 3.93 8.6 6.9 6.9 5.7 

Manganese μg/g - - 746 785 435 363 
Mercury μg/g 0.01 0.01 0.038 0.034 0.068 0.140 

Silver μg/g 0.00 0.00 <0.2 <0.2 <0.2 <0.2 

Zinc μg/g 29.43 47.80 116.6 60.8 50.0 47.3 
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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.  Silver has remained relatively constant.  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.   

 

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. 

 

Complete analytical results from this sampling event are tabulated in Appendix C. 
 

  

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 August 23, 2006 the benthic monitoring event was 

conducted for the first time under this program.  During this event, three replicate sediment samples 

were collected using a Surber sampler, which was affixed with a 300 μm mesh net.  Samples were 

collected from within the active channel of the streams at W2, W3, W6 and W7. Sampling protocol is 

presented as follows: 

 

• Samples were preserved with 10% formalin solution , and identified to the lowest possible taxon 

and counted; 

• Stream information was collected at the time of benthos collection including: velocity, depth, 

temperature, substrate conditions and riparian conditions; 

• Routing water quality and soil sampling was conducted at the start and finish of the benthic 

invertebrate sampling event. 

 

Results and a thorough discussion for this sampling event are presented in Appendix D. 
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3.5 ACID-BASE ACCOUNTING PROGRAM 

 

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

conducted 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 will be run to determine the NPR of the tailings solids 

once production has begun.  No test work on tailings has been done during this period.   

 

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.   

• note all rock types or lithological units that have not been previously identified. 

• note changes in mineralogy, particularly pyrite and other sulphide mineral occurrences. 

 

The Minto Mine was reactivated in the spring of 2006 and the Acid Base Accounting program was 

established immediately.   At the end of the first reporting year, 118 samples were taken and analysed 

following the guidelines set out in the water use licence.  The majority of the samples were taken from 

the open pit, excavated during the pre-strip phase of operations, but other parts of the property are 

represented.  To date, no sample has been out of compliance.  

 

As the mine approaches the sulphide-bearing ore, as anticipated, the NPR values are decreasing but 

remain well above the mandated limits.  All non-waste material will be processed through the mill and 

the tailings will be scrutinized for AP.  Waste development will continue through the subsequent phases 

of the open pit and will continue to be sampled, tested using the BC Research Method and results 

reported semi-annually.   

 

The Acid Base Accounting program results for this reporting period is presented in Appendix E. 
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3.6 PHYSICAL MONITORING PROGRAM 

 

As a requirement of Clause 60 of the WUL, the Physical Monitoring Program was initiated in January 

2007.  It consists of two elements; daily Structural inspections (pertaining to 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).  Originally conducted by the 

Construction Management contractor, JDS Mining and Energy, the duty was assumed by Minto 

Explorations in March 2007.   

 

Each element had independent criteria for inspection.  The results were recorded on monthly log sheets 

(Appendix F) that list these criteria.  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 Elements 
 
From January 1 to April 30, 2007 there were no deficiencies noted on the inspections.  Material was 

placed in assigned areas and the volumes were tracked using truck counts.  The inspected crests and 

toes were within design parameters and displayed no obvious sign of failure.  The construction of the 

IROD was completed but it was not used for impounding Ice-Rich Overburden during this period.   

 

 
Inspection of Structural Elements 
 
Seepage and run-off management were the two items that were reported for all daily inspection sites.  

The Diversion Ditch was also checked for possible failure and loose material.   The weekly Mill Pond 

inspection also focused on seepage.  Since these inspections took place in winter, before freshet, there 

was little to report due to frozen conditions.  As the snows receded, melt water became evident.  This 

was not considered seepage but monitoring of this has continued into the next reporting period.  The 

remaining sites showed no evidence of seepage.   

 

 
ACCESS CONSULTING GROUP  July 2007
2007 Annual Water Licence Report QZ96-006 
2007 Annual Quartz Mining Licence Report QML-0001 

42



MINTO EXPLORATIONS LTD. 2007 ANNUAL REPORT

Conclusions 
 

The construction of the Main Waste Dump, Oxide Waste Dump and IROD were built to specification 

and display no sign of failure.  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 postulated 

at the Main Water Dam but this has not been substantiated.  No loose material was noted and no 

failure was evident along the Diversion Ditch.   

 

 

3.7 SPILL CONTINGENCY PLAN 

 

Clause 13 of the WUL requires an annual review of the Spill Contingency Plan, and a summary of the 

review including any revisions to the plan.  The Spill Contingency Plan has been further reviewed since 

the annual report of 2005 and 2006, and the recommended updates still stand, some of which have 

been completed to date:  

 

• update contact information; 

• update figures; 

• update availability and location of emergency equipment; 

• include roles and responsibilities in the plan; 

• include best management practices for spill prevention and control; 

• include section on updating and testing of spill contingency plan; 

• remove outdated Appendix 2 – Letter of Understanding; and 

• update Appendix 4 – Acts and Regulations. 

 

The Spill Contingency Plan is currently under revision along with the project Health and Safety Plan.  

As the construction is approaching completion and the transition to operations is being initiated, 

hazardous materials and associated spill response equipment locations are being finalized on the site.  

The results of a recent survey of these materials and locations are included below in Table 12 and 

Figures 15-17. 

 

Once the review of the Spill Contingency Plan has been completed, the revised document will be 

submitted to the Water Board and will be included in the annual report for 2007-2008. 
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4.0 WATER USE AND WASTE DEPOSIT 

 

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; 

• camp water use from the camp well at a mean rate of approximately 23 m3/day; and 

• road watering for dust control at approximately 30 m3/day, from spring – fall of 2006; 

 

There was no water use or waste deposit from milling operations, nor was there permanent retention of 

water on the site during this reporting period, apart from the beginning of the initial reservoir filling at the 

end of April, 2007. 

 

Water use tracking systems have been developed and implemented for tracking water use based on 

the water license application methods.  These data will be summarized and presented in the annual 

report for 2007-2008. 

 

In the early summer of 2006, the existing sewage septic system for the camp operations was noted to 

be malfunctioning, with regular pumping of the tanks (and hauling to Carmacks’ municipal system 

sewage dump) required.  Inspection of the breather tubes in the field showed that the drainage field 

was flooded, and percolation was not occurring according to the design standards.  This coupled with 

an increase to the camp capacity for the construction period and the subsequent increase in sewage 

production prompted planning for a sewage contingency plan.  Subsequently, applications were 

submitted to and approved by Yukon Government Environmental Health for: 

 

• the installation of a second in-ground septic system; and  

• a sewage holding tank and 2-lagoon temporary disposal site (above the IROD). 

 

The holding tank system and temporary lagoon system are contingency measures that were 

implemented based on the septic system failure.  MEL is currently undergoing planning for rectification 

of the sewage management issues on site, and will include Water Resources and YG Environmental 

Health in this planning process. 
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