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7 – WATER QUALITY 

7.1 INTRODUCTION 

7.1.1 Regional Setting 

The proposed Casino Project will be an open pit mine and concentrator extracting the porphyry copper-
molybdenum-gold deposit in the Dawson Range, approximately 300 km northwest from Whitehorse in the Yukon 
Territory. The project is located at about 1300 m elevation on the catchment divide between the Casino Creek 
and Canadian Creek watersheds. Casino Creek drains southwest into Dip Creek and eventually into the White 
River, a tributary of the Yukon River. Canadian Creek drains north into Britannia Creek and then into the Yukon 
River. 

The Project is located within the Boreal Cordillera ecozone, which comprises much of the southern Yukon and a 
large portion of northern British Columbia. The Boreal Cordillera ecozone is characterized by the presence of 
several mountain ranges, including the Dawson Range, that trend in the north-westerly direction and include 
extensive plateau regions. The climate is characterized by long, cold, dry winters and short, warm, wet summers, 
with conditions varying according to altitude and aspect. Average annual precipitation is generally quite low, with 
values in the range of 300 mm to 450 mm (Smith, Meikle, and Roots 2004). 

The current open pit layout is mostly located in the Casino Creek watershed with the northwestern footprint of the 
pit intercepting the headwaters of Canadian Creek at Year 10 of operations. The proposed major mine 
infrastructure including the mill and concentrator, gold heap leach facility, tailings/waste rock facility, power 
station, workshops and accommodation are all located in the Casino Creek watershed. Only the airstrip, located 
in the Dip Creek watershed, is located outside of the Casino Creek watershed. Gold will be extracted from the 
deep oxidised cap via a conventional cyanide heap leach operation which will cease stacking in Year 15. Copper, 
silver and molybdenum concentrates will be produced from a conventional grinding mill and flotation circuit 
capable of processing around 120,000 tonnes of ore per day. Access for the transport of equipment, fuel and 
supplies to site and transport of concentrate from site will be by a proposed upgrade and extension of the existing 
Freegold Road from Carmacks.  

All waste rock, tailings and supernatant water will be stored in a valley-fill type tailings management facility (TMF) 
located in the headwaters of Casino Creek. The TMF has been sized to store sub-aqueously all of the tailings and 
waste rock, which are capable of leaching metals and are potentially acid generating (PAG). During operations 
the TMF will store all water originating from upstream of the TMF embankment, including decant from the 
concentrator, seepage from the ore stockpiles and runoff from its undisturbed catchment. Furthermore, seepage 
water losses from the TMF and runoff from the TFM embankment shell will be collected and pumped back into the 
TMF.  

The area of the ore deposit, referred to as Patton Hill, has been greatly disturbed by exploration activity over the 
past several decades, which has had an effect on baseline water quality in Casino Creek. Numerous baseline 
studies have been conducted in the proposed Project area, including surface water and sediment quality 
(Appendix 7A), hydrology (Appendix 7B), and hydrogeology and groundwater quality (Appendix 7C), with the 
overall goal of assembling a comprehensive understanding of baseline conditions for the Project. This information 
then provides a basis for the quantitative assessment of effects of mine development, operations and closure on 
water quality.  
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The assessment of Project related effects on water quality relies upon the characterization of water quality related 
parameters and activities during all phases of the project.  This information is presented in the YESAB Water 
Balance Report (Appendix 7E), Water Quality Predictions Report (Appendix 7F), Air Quality Effects Assessment 
(Section 8), Project Description (Section 4) and Water Management Plan (Appendix 4D). Set guidelines (i.e. 
Canadian Water Quality Guidelines for Protection of Aquatic Life from the Canadian Council of Ministers of the 
Environment (CCME 2013)) are used as key indicators during the assessment to determine whether or not an 
effect is likely to occur. 

7.1.2 Rationale for VC Selection 

Water quality was selected as a VC in order to assess the potential effects of the proposed Project on the health 
of aquatic ecosystems. Water quality forms one of the vital links between the abiotic and biotic environments, and 
is the foundation for supporting and maintaining healthy ecological processes for a rich and varied community of 
users (e.g., fish, wildlife, humans). Discharge of effluent from metal mines to surface waters is regulated under the 
Fisheries Act through the Metal Mine Effluent Regulation (MMER, 2002). Canadian Council of Ministers of the 
Environment (CCME) (1987; 1999a, b; 2001; 2002; 2003, 2011, 2012) and British Columbia Ministry of 
Environment (BC MOE) (1986, 1998, 2001a, b, 2011, 2013) have guidelines for the protection of freshwater 
aquatic life at a point downstream of a dilution zone. Guidelines are not regulatory instruments but are triggers for 
action if not met. Site-specific water quality objectives are alternative guidelines that may be set. 

Changes in groundwater quality that may affect aquatic life water use is regulated under Yukon Contaminated 
Sites Regulation. It is important to note that a groundwater VC was not identified for the proposed Project (as 
described in Section 5). Results of the Hydrogeology Baseline Assessment (Section 7C) did not identify any 
groundwater users or significant groundwater resources in the Project area, and concluded that all groundwater 
flow would ultimately discharge to surface water or to the TMF. Therefore, potential effects from changes in 
groundwater quality will be captured in the surface water VC and addressed through the overall water quality 
effects assessment.  

Sediment has been considered, and will be an important monitoring component, but is also not assessed as a 
VC. It is predicted that there will be limited potential for interaction between the Project discharges and sediment 
quality as the receiving water bodies for the Casino Project are streams with moderate or high flows. Flowing 
streams are not susceptible to changes in sediment quality as regular freshets flush fine-grained sediment from 
the stream bed. In addition, any discharge to the receiving environment would have metals in the dissolved phase 
and would therefore not settle out in receiving environment streams. While effects on sediment quality are 
unlikely, any potential effects would be covered through the assessment of surface water quality. 

Results of the assessment of effects on water quality will be used to support the assessment of potential effects 
on fish and aquatic resources, wildlife, and human health. The indicators selected to assess changes in water 
quality are acidity, alkalinity, metals, sulphate, cyanide and nutrients. 

7.2 ASSESSMENT BOUNDARIES 

7.2.1 Spatial Boundaries 

7.2.1.1 Local Study Area (LSA) 

The LSA is the spatial area within close proximity to the project under review where direct effects are anticipated. 
For the Casino Project, the water quality LSA is defined by the boundaries of the two watersheds surrounding the 
Project deposit (also known as Patton Hill): the Britannia Creek watershed to the north and the Casino Creek 
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watershed to the south. The LSA also includes a 5 km-long reach of Dip Creek downstream of its confluence with 
Casino Creek, several Dip Creek tributaries within the airstrip and airstrip access road footprint, and several 
watersheds along the Freegold Road corridor which extends from the Village of Carmacks to the Casino Project. 
The LSA surrounding the airstrip, airstrip access road, and Freegold access road is defined as 100 m upstream 
and 1000 m downstream of any stream crossing. The boundaries of the LSA are shown as the brown shaded 
area on Figure 7.2-1.  

Most of the proposed mine infrastructure will be in the Casino Creek watershed, with some (e.g., the northern 
corner of the open pit) found within the Canadian Creek watershed. The northern part of the LSA is drained by 
Britannia Creek and its main tributary, Canadian Creek, which flow northward into the Yukon River. The southern 
part of the property is drained by Casino Creek which flows south to Dip Creek and thence to the Yukon River via 
the Klotassin, Donjek and White rivers. The Freegold Road corridor crosses several major and minor watersheds, 
beginning with the Nordenskoild River just west of Carmacks, followed by Crossing Creek, Big Creek, Selwyn 
River and Hayes Creek, and Sunshine Creek. 

7.2.1.2 Regional Study Area (RSA)  

The RSA is the spatial area within which cumulative effects are assessed; it extends a distance from the project 
footprint in which both direct and indirect effects are expected to occur (Hegmann et al. 1999). The RSA 
encompasses an area large enough to consider most regional pressures (YESAB 2006a). 

The water quality RSA was defined as the LSA plus adjacent areas that have the potential to experience either 
indirect (mid-to-far field), or cumulative effects due to interactions with other projects. The boundaries of the RSA 
are delineated by the orange dashed line on Figure 7.2-1.  

 
  



590000

590000

600000

600000

610000

610000

620000

620000

630000

630000

640000

640000

650000

650000

660000

660000

670000

670000

680000

680000

690000

690000

700000

700000

710000

710000

720000

720000

730000

730000

740000

740000

750000

750000

68
80

00
0

68
80

00
0

68
90

00
0

68
90

00
0

69
00

00
0

69
00

00
0

69
10

00
0

69
10

00
0

69
20

00
0

69
20

00
0

69
30

00
0

69
30

00
0

69
40

00
0

69
40

00
0

69
50

00
0

69
50

00
0

69
60

00
0

69
60

00
0

69
70

00
0

69
70

00
0

69
80

00
0

69
80

00
0

69
90

00
0

69
90

00
0

REV
DATE

REF

DESIGNED

APP'D
CHK'D
DRAWN D. Turner

-
7Oct'13

D. Turner

M. Quach
-

CASINO PROJECT

Water Quality Regional 
and Local Study Area

P/A VA101-325/15FIGURE 1

NOTES:
1. BASE MAP: Digital Elevation Model and 1:250,000 and 1:50,000 Topographic Spatial Data provided by Geomatics 
- Yukon Government via online source (www.geomaticsyukon.ca)
2. PROJECTION: NAD 1983 UTM Zone 7N
3. COORDINATE GRID: METRES
4. SCALE: 1:650,000

ò" >N

PREPARED BY:

Big Creek

Selwyn 
River

Pelly Crossing

Minto

Carmacks
Airstrip

Air
str

ip
Ac

ce
ss

Rd

Airstrip Access Road Inset

Freegold Road Extension

Freegold R oad Upgrade

Yu
ko

n R
ive

r A
cce

ss
Ro

ad
 (E

xis
tin

g)

Yukon River Access Road Inset

0 10 20 30 405
Kilometers

LEGEND:

Watercourse
Waterbody
Freegold Road Extension
Freegold Road Upgrade

Mine Facilities

Existing Road
Mine Site Haul Road
Airstrip Access Road
Yukon River Access Road

Nordenskiold
River

Crossing
Creek

Dip Creek

Issac
Creek

Britannia
Creek

Coffee
Creek Watersheds

Murray
Creek

Excelsior
Creek

Casino
Creek

Yu k on River

Ca
nad

ian
Creek

Br
ita

nn
ia

Cr
ee

k

Yukon

River

Dip Creek

Ca
sin

o
Cr

ee
k

Water Quality
Regional Study Area

Å

Å

Hayes Creek

Water Quality
Local Study Area

Å Placer Mine

Å


