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EXECUTIVE SUMMARY 
 
 
Forty Two Metals Inc. (42 Metals), a wholly owned subsidiary of Roca Mines Inc. (Roca) is 
currently considering mining a high-grade molybdenum resource at the MAX Property under 
a British Columbia Small Mines permit. The property (formerly Trout Lake property) is located 
approximately 60 km south of Revelstoke in British Columbia. 
 
Mehling Environmental Management Inc. (Mehling) was retained by 42 Metals to conduct a 
review of baseline water quality and flows in the immediate vicinity of the project and to 
identify a reasonable range of possible water qualities associated with the anticipated 
underground workings, stored waste rock and tailings.  The work was conducted in concert 
with their hydrology consultants Clearwater Consultants Ltd. (CCL) to assess probable 
discharge quality and resultant water quality in adjacent receiving waters. 
 
Acid rock drainage per se is not anticipated from the materials to be produced in the project, 
however metal leaching at near neutral pH conditions  has been identified as an issue, the 
main element in this regard being molybdenum (MEMi, 2005).  Historical water qualities from 
portal discharge have indicated occasional exceedances of the CCME guideline for 
molybdenum but concentrations have historically remained below the BC regulatory 
guidelines. 
 
Rare exceedances in guidelines for elements such as iron and arsenic have also been noted 
near the property primarily as a result of suspended sediment.  Similar issues are anticipated 
during operation of the proposed project, however settling ponds are expected to reduce 
levels to within applicable guidelines. 
 
A site water balance and load balance for molybdenum and sulphate have been produced 
and a predicted water quality for these two parameters at Wilkie Inlet D (Sampling Point G) 
has been presented.  Based on this evaluation, the project is not anticipated to have a 
deleterious impact to receiving waters of Wilkie Inlet D or Wilkie Creek.  While locally 
elevated concentrations of parameters such as molybdenum, sulphate and suspended solids 
are likely to result at the portal and in the tailings pond, appropriate control measures are 
likely to maintain water quality within Inlet D and Wilkie Creek within the applicable water 
quality guidelines. 
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LIMITATIONS OF REPORT 
 
Mehling Environmental Management Inc. (MEMi) prepared this report for the account of 
FortyTwo Metals Inc.  The material in it reflects the judgement of MEMi staff in light of the 
information available to MEMi at the time of report preparation.  Any use which a Third Party 
makes of this report or any reliance on decisions to be based on it is the responsibility of 
such Third Parties.  MEMi accepts no responsibility for damages, if any, suffered by any 
Third Party as a result of decisions made or actions based on this report. 
 
As a mutual protection to our client, the public, and ourselves, all reports and drawings are 
submitted for the confidential information of our client for a specific project and authorization 
for use and/or publication of data, statements, conclusions or abstracts from or regarding our 
reports and drawings is reserved pending our written approval. 
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1.0 INTRODUCTION 
 
Forty Two Metals Inc. (42 Metals), a wholly owned subsidiary of Roca Mines Inc. (Roca) is 
currently considering mining a high-grade molybdenum resource at the MAX Property under 
a British Columbia small mines permit. The property (formerly Trout Lake property) is located 
approximately 60 km south of Revelstoke in British Columbia (Figure 1). 
 
Extensive exploration programs at the property were previously undertaken by Newmont 
Mines Ltd. (Newmont) and Esso Minerals Canada Limited (Esso) in the late 1970’s and early 
1980’s. That work included the development of a production size exploration adit, resource 
and bulk sampling, metallurgical testing, mine planning, baseline environment 
characterization and preparation of conceptual waste management plans for a large-scale 
mining project.  Newmont did not put the mine into production and the site was independently 
reclaimed by Newmont between 1997 and 2003, with on-site reclamation work and 
monitoring coordinated by Rescan Environmental Services Ltd. (Rescan). 
 
Mehling Environmental Management Inc. (MEMi) was retained by 42 Metals to provide 
technical support relating to acid rock drainage and metal leaching (ARD/ML) potential for 
the development of a British Columbia Small Mines Permit application for a mine and 500 tpd 
mill, operating at a maximum yearly throughput of 72,000 tonnes.  Specific tasks were to: 
 

1. Review existing geochemical information; 
2. Utilize that data to characterize the acid generating and/or metal leaching potential of 

ore, waste rock and tailings associated with the small mine application; 
3. Identify a reasonable range of possible water quality associated with the anticipated 

underground workings, stored waste rock and tailings; 
4. Work in concert with their hydrology consultants Clearwater Consultants Ltd. (CCL) to 

assess probable discharge quality and resultant water quality in adjacent receiving 
waters. 

 
The first two tasks were reported in a technical memorandum dated June 10, 2005 titled 
Review of Acid Rock Drainage and Metal Leaching Potential. The results of the third and 
fourth tasks are provided in this memo. 



42 Metals Inc.  Max Molybdenum Project July 8, 2005 
Water Quality Impact Assessment Project No. 0327-003-01 
 

 

Mehling Environmental Management Inc.  Page 2 

 
2.0 WASTE MANAGEMENT PLAN 
 
The MAX molybdenum project is being proposed as a campaigned 72,000 t/yr operation 
targeting the high grade zone (HG Zone) of a molybdenum porphyry.  The operation would 
include a 500 tpd mill, approximately 104,000 tonnes of waste rock and low-grade ore, and a 
tailings containment facility with a footprint of approximately 12 ha.  The waste management 
plan for the ore, waste rock and tailings are described in greater detail in the subsections 
below. 
 
The proposed locations for the various waste storage facilities, the low-grade stockpile and 
the plant site buildings etc. are down slope from the previously reclaimed area on site.  All 
drainage from the plant site, including any dump seepage will be collected and incorporated 
into the tailings water.  As such, any seepage from the previously reclaimed bulk exploration 
program material will also be collected by the proposed waste and water management plan.  
 
A maximum of 104,000 tonnes of waste rock and low grade ore material will be generated 
during underground development of the MAX Molybdenum Project.  Based on mine 
scheduling, approximately 60% of this material will be excavated during ramp decline 
development with the remaining 40% generated from Level access development to the ore 
grade stopes in the HG zone.  Examination of estimated ramp locations in conjunction with 
molybdenum grade contour sections suggests that approximately 95% of ramp waste rock 
will have molybdenite grades less than 0.1% MoS2 and that nearly 100% of cross-cut waste 
rock will have molybdenite grades greater than 0.1% MoS2.   
 
Estimates of the volume of material classified as low grade ore, versus waste rock 
(mineralized and ramp) based on molybdenum grade are as follows (MEMi, 2005): 
 

• 25% of excavated material estimated to be low grade ore and will mainly come from 
the cross-cut development adjacent to the stopes with grades something greater than 
0.1% MoS2, but less than 0.5% MoS2; 

• 18% of the excavated waste will be mineralized waste, containing MoS2 grades 
greater than 0.1%, but less than low-grade ore; and,  

• 57% of the excavated waste will have MoS2 grades less than 0.1%. 
 
2.1 Low-Grade Ore  
 
Low grade ore has been conservatively estimated to represent 25% (or ~ 25,000 tonnes) of 
the total material to be excavated (depending on selected cut-off grade), and will mainly 
come from the cross-cut development immediately adjacent to the stopes. The low grade 
ore, will be transported to a stockpile (~1675 m2 in area) located adjacent to the offices and 
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concentrator building by an extended rail (Figure 2). The location is within the perimeter 
ditches that will collect plant site runoff.  As it is not certain that this material will be 
processed, it has been treated in this proposed plan as waste rock.  This material will contain 
greater than 0.1% MoS2 but less than 0.5% MoS2, and is expected to react in a similar 
manner to bulk sample material that was previously stored on surface; total sulphur content 
is anticipated to range from approximately 0.5 to 1.5%.  Total sulphur is expected to be 
present primarily as pyrite and molybdenite, with minor pyrrhotite. There is the possibility that 
this material will be potentially acid generating, but all indications suggest that oxidation rates 
are very low (see MEMi, 2005).   
 
Post closure, if the low-grade ore has not been processed, it will be covered and reclaimed in 
place, in a similar manner to reclamation of Newmont’s exploration material previously left on 
surface and accepted by regulators (MEM, 2004). 
 
2.2 Waste Rock 
 
Two types of waste rock have been defined for the project (MEMi, 2005) as ramp waste rock 
(with <0.1% molybdenite) and mineralized waste rock (with molybdenite >0.1% but less then 
low-grade ore).  The estimated volumes of ramp waste rock and mineralized waste rock are 
approximately 60,000 and 19,000 tonnes respectively.   
 
Ramp waste rock will tend to be produced early during mine development.  This material is 
expected to contain less than 0.1% MoS2, with total sulphur contents ranging from 0.3 to 
0.8%.  Ramp waste rock is expected to react in a similar manner to the material previously 
identified as waste rock or ‘overburden’ and used to construct the former storage pad, and is 
expected to have lower sulphur contents than that contained in bulk sample material that was 
stored in surface piles.   
 
Ramp waste rock will be transported along the extended rail to the west of the previously 
reclaimed area and end dumped from the track (Figure 2). The furthest extent of the waste 
rock pile will not encroach closer than 50 m to the adjacent ephemeral creek. The waste rock 
pile has been sized initially with the capacity for ~ 75,000 tonnes, which will include both the 
ramp waste rock (~ 60,000 tonnes) and excavated waste that is mineralized (i.e. containing 
greater than 0.1% MoS2, but less the selected cut-off for low-grade ore). The waste rock 
storage facility is expected to cover an area of approximately 100m x 100m and be 
approximately 5m deep.  A collection ditch will be constructed around the toe of the dump to 
a central collection point from which location it will be pumped to the tailings pump box and 
then to the tailings containment facility. 
 
The mineralized waste rock will contain greater than 0.1% MoS2, but less the low grade ore 
cut-off, and is expected to react in a similar manner to the low grade ore, i.e. similar to the 
bulk sample material that was previously stored on surface, albeit with lesser MoS2 and 
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sulphur grades. This material is expected to be excavated at the beginning of Level access 
development, and will be deposited at the northwest end of the waste rock pile, adjacent to 
the mill, such that it generally remains separate from the bulk of the cleaner ramp material. 
 
It is anticipated that ramp waste rock produced early in the mine development schedule will 
be suitable for use in the upstream shell below the final estimated tailings beach height 
(where it would remain saturated), and may also be suitable for downstream shell 
construction (MEMi, 2005). Additional geochemical testwork is underway to assess the 
suitability of the ramp waste rock as general construction material.  
 
Post closure, ramp waste and mineralized waste in the waste rock pile will be covered and 
reclaimed in place, in a similar manner to reclamation of Newmont’s exploration material 
previously left on surface and accepted by regulators (MEM, 2004). 
 
A sampling program will be implemented during ramp and cross-cut development to develop 
and confirm the operational scale waste rock material characterization and handling 
program.  This program will be aimed at identifying potentially problematic rock from that 
considered to have a low potential for acid generation or metal leaching. This will allow 
proper placement of low-grade and waste materials, and provide additional information for 
implementation of final reclamation plans and contingencies. 
 
2.3 Tailings 
 
The proposed mine plan will produce a thickened flotation tailings on a campaigned schedule 
that will be piped through a tailings discharge pipeline from the process plant downslope to 
the proposed tailings containment facility as described by BGC Engineering Inc. (2005a and 
2005b). 
 
The tailings storage facility location has been selected to confine the footprint to one 
drainage basin and to limit the amount of runoff being captured by the basin.  Two dams will 
be used, the upper dam, located at the drainage divide near the northern end of the gully, 
and a lower dam near the southern end of the gully.  Both drainages eventually report to 
Wilkie Creek at the bottom of the main valley, which in turn reports to Trout Lake. 
 
The surface water catchment of the tailings pond will be reduced during construction and 
operations by two 700m long diversion ditches on either side of the tailings facility.  The 
water will be diverted around the dam and past the seepage pond downstream of the lower 
dam.   
 
In addition to tailings slurry water, plant site area runoff will also be discharged into the 
tailings facility.  Water reclaim from the tailings facility back to the process plant, via a water 
reclaim line, will be maximized (estimated at 85-90% of slurry water).  
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The tailings facility has been designed based on the monthly water balance from Clearwater 
Consultants Ltd. (see BGC Engineering Inc., 2005a and b) and conservatively sized.  The 
storage capacity provides for the 24 hr Probable Maximum Precipitation event within the 
tailings catchment area (estimated at 21,000 m3), and great flexibility in the first year when 
the expectation of reasonable tailings supernatant quality should allow annual excess to be 
discharged during the high flow months of April, May, June, July and August (discussed 
further in Section 3 below).   
 
The proposed tailings facility dam is described by BGC Engineering Inc. (2005a and b) and 
consists of a zoned earthfill structure with an impermeable core supported by a free draining 
sand and gravel shell.  An impermeable core is proposed to minimize seepage out of the 
dam and to maintain the flexibility to keep the water levels high in the tailings basin should 
water quality requirements dictate the need for temporary containment.  The proposed cross-
section of the dam may be optimized in the future to take advantage of locally available 
material such as mineralized waste rock generated from crosscuts.  This material may be 
suitable for use in the upstream shell below the final estimated tailings beach height, as it is 
material that will benefit from the low oxidizing conditions resulting from saturated conditions 
upstream of the impermeable core (MEMi, 2005).  However, logistics of production of the 
mineralized waste rock (in the later portion of access development) may make its use in dam 
construction problematic.  The majority of waste rock generated from initial ramp 
development will contain less than 0.1% molybdenite and is anticipated to contain low 
sulphur (i.e. 0.3 to 0.8% total sulphur).  This material would be suitable for use in the 
upstream shell below the final estimated tailings beach height, and may also be suitable for 
downstream shell construction (MEMi, 2005). Additional geochemical testwork is underway 
to assess the suitability of this material as general construction material.  
 
Seepage through the dams will be minimized by construction of impermeable cores and by 
discharging tailings from the dam crests to form a beach and push the free water pond away 
from the dams. By doing so, long-term stability of the structure is enhanced and seepage 
flow paths will be maximized to minimize possible seepage flows.  Any seepage through the 
dams will be collected in engineered drains and directed to collection sumps or seepage 
collection ponds at the toe of the dam.   
 
Given that the expected foundation conditions consist of shallow bedrock or shallow rock 
with some till, seepage through the foundation of the basin is expected to be minimal.  Any 
seepage that does come through the dam and foundation will be collected in a 
settling/seepage collection pond and pumped back into the tailings pond for recycling as 
required. 
 
The seepage collection dam has been located to capture seepage out of the tailings basin 
while minimizing the amount of fresh water interception into the seepage pond.  The 
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diversion ditches will discharge fresh water downstream of the seepage recovery dam.  
Given the assumed slope of the bedrock surface underlying the tailings facility, seepage is 
not expected to flow to the northwest.  A second seepage collection sump could be 
constructed to the north of the facility, or the location of the dam could be adjusted, if 
required.   
 
A monitoring well will be installed downstream of the seepage recovery pond in the relatively 
narrow valley to detect any seepage.  If necessary, pumpback wells can also be installed and 
used to intercept and return the water to the impoundment. 
 
Tailings will be thickened at the mill to minimize the amount of water discharged to the 
tailings facility.  The tailings underflow reporting to the tailings pond is expected to be 65% 
solids by weight.  Tailings reporting to the impoundment will be a mixture of sand and silt 
sizes.  Metallurgical testing to date indicates approximately 65% of the tailings stream will be 
finer than the #200 sieve (75 micron). The settled density of the tailings in the basin will 
depend on the grain size, specific gravity, and discharge points.  The specific gravity of the 
tails has been conservatively estimated to be 2.65, a reduction from the expected in situ 
specific gravity of the ore to account for the mineral extraction. The reduction results in a 
greater volume of tailings being associated with the same production tonnage, and therefore 
a conservatively increased size for solids storage. A dry density of 1.4 t/m3 was chosen for 
estimating the storage capacity required. 
 
The tailings supernatant water chemistry (see Table 1) is expected to be of reasonable 
quality (Nabbs, 1982), suitable for discharge during the higher flow months of April, May, 
June, July and August.  The tailings solids have not yet been directly characterized. 
However, the sulphide content of the ore is expected to range from negligible to 2% pyrite 
and 1% to 4% sulphides.  Acid base accounting (ABA) testwork has indicated that tested 
bulk sample material from the MAX property would be classified as likely or possibly having 
acid generation potential. Tailings solids are likely to be similarly classified, albeit with a 
reduced MoS2 grade and a somewhat reduced sulphide content. Residual MoS2 in the 
tailings may be on the order of 0.1% MoS2. (assuming 95% recovery from ore feed of 2.0% 
MoS2). Residual sulphides in the tailings may be similar to that seen in the low-grade ore, on 
the order of 0.5 to 1.5% total sulphur.  However, mined materials do not appear highly 
reactive as they have not demonstrated significant water quality impacts after 20 years of 
surface exposure (MEMi, 2005), and tailings are likely to be similar.  Impermeable cores 
have been proposed for the tailings dams to ensure that the supernatant water can be 
contained if long-term saturation of the tailings is considered necessary. 
 
The reclamation plan on closure includes placement of a cover over the tailings.  The cover 
will minimize infiltration downward into the tailings.  Tailings porewater is expected to remain 
alkaline, but may contain elevated levels of parameters that remain mobile in near neutral pH 
conditions, in particular Mo and SO4.  Ferrous iron may also be marginally elevated in 
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seepage but is expected to oxidize to ferric iron and quickly precipitate from solution as ferric 
oxy-hydroxides once in contact with air.  This precipitate is also known to act as a sink for 
molybdenum and may attenuate some of the molybdenum reporting in seepage. 
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3.0 ESTIMATED LOAD BALANCE AND PREDICTED WATER QUALITY TO THE 

RECEIVING ENVIRONMENT 
 
3.1 Baseline  
 

3.1.1 Water Quality 
 
The existing baseline surface water conditions and the historic influence of portal discharge 
on nearby creeks and streams can be evaluated by comparing the available water quality 
results to the Canadian Council of Ministers of the Environment (CCME, 1999) and Ministry 
of Water, Land and Air Protection (BC MELP, 1998) water quality guidelines for the 
protection of freshwater aquatic life.  These guidelines are summarized in Table 2. Although 
the criteria (total metals) are not entirely valid for the historical dissolved metals data, a 
preliminary comparison of the historical data to the criteria was conducted. Historic sampling 
sites and more recent sampling sites are described in Tables 3 and 4, with key sites shown 
on Figure 4.   
 
The historical baseline surface water monitoring results (1978-1982) indicate that the creeks 
in the MAX Molybdenum Project area have a normal pH of 7.0 to 8.0, typical of natural 
waters containing some hardness and bicarbonate alkalinity.  In general, the waters in the 
area have low to moderate hardness, typically about 40-70 mg/L CaCO3, with a range from 
20-120 mg/L (see Table 5).   
 
The minimum, maximum and average concentrations for dissolved molybdenum, copper, 
iron, zinc and sulphate for the Wilkie Creek Stations (Stations 1, 2 6 and 7) are shown on 
Figure 5.  The same figures for Wilkie Inlet D Stations (Stations 3, 4, 5) for the 1978-1982 
water quality data are shown on Figure 6.  This data indicate that water quality in Wilkie 
Creek and its tributaries, in particular Wilkie Inlet D (the receiving stream for the MAX 
project), generally met CCME and BC MELP guidelines with a few minor exceptions of 
occasional and marginally elevated concentrations of iron and zinc (Rescan, 2003).  These 
exceedences were rare.  Most historical stations showed elevated dissolved zinc levels from 
July 1980 through to 1982.  The reason for this is unknown since the mine water analyses 
show low zinc levels.  Copper concentrations in Wilkie Creek, specifically Station 7, are also 
notably higher then in Wilkie Inlet D suggesting an alternate source of copper in the 
watershed. 
 
Dissolved arsenic, cadmium and mercury were below the detection limits of the analytical 
methods used by B.C. Research (0.001 mg/L, 0.0001 mg/L and 0.00005 mg/L, respectively) 
and Beak Consultants (0.005 mg/L, 0.0005 mg/L and 0.00025 mg/L, respectively).  A number 
of lead analyses exceeded the CCME guideline of 0.001 to 0.007 mg/L, but were near or 
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below the detection limit used (up to 0.01 mg/L) and therefore the reliability of the lead data 
may be in question.   
 
In addition to the creeks in the vicinity of the MAX property, a dataset is available to evaluate 
the baseline water quality and flows from the exploration portal since it was established.  The 
dataset consists of relatively consistent monitoring at established stations (Station 12 for 
portal water and Station 13 at the Sedimentation Pond overflow) for the period from the end 
of 1980 to 1982.  In addition, through the period from 1997 to 2004, a number of samples 
were collected from the portal and reported by Rescan (Rescan, 2003; 2004; descriptions in 
Table 4) however exact locations were not recorded and therefore they are, for the purposes 
here, assumed to be comparable to Station 12 from the earlier dataset.  A sample was also 
collected by MEMi in May 2005 and its GPS location recorded (Table 4).  It is also assumed 
to be representative of portal discharge for the discussion here. 
 
Time trends of selected parameters for the portal water for the period of record (1980 
through 2005) are shown in Figure 7.  These trends indicate that portal water contained 
elevated concentrations of molybdenum and sulphate compared to other stations in Wilkie 
Creek and Wilkie Inlet D (compare to Figures 5 and 6).  While the values from the portal 
discharge were higher than background creeks, they were typically below applicable 
guidelines.  Molybdenum in the portal water slightly exceeded the CCME guideline of 0.073 
mg/L on occasion, however it has not exceeded the BC criteria of 2 mg/L.  Occasional 
exceedances for iron and arsenic above both the CCME and BC criteria are also noted, 
however at these times, the samples also contained elevated suspended solids and 
dissolved iron and arsenic on the same sample were low.  Settling of particulates in the 
sedimentation pond appears to have been adequate.  Since reclamation measures 
completed by Newmont in 2003, portal water has met the CCME and BC criteria for all 
parameters, including molybdenum and iron (see 2004 and 2005 samples).  Moreover, 
Wilkie Inlet D, and Wilkie Creek further downstream, have not been significantly influenced 
by portal drainage from exploration activities or reclamation of those activities.   
 

3.1.2 Flow 
 
Data for flow in the area creeks is very limited.  An estimate of the average monthly flows has 
been made based on the watershed catchment areas and climate data for the region.  Table 
6 shows the estimated monthly flow rates in Wilkie Inlet D (at Sampling Point G on Figure 5), 
at the confluence of this Inlet with Wilkie Creek, in Wilkie Creek just above the confluence, 
and further downstream in Wilkie Creek at its mouth to Trout Lake.  May, June and July 
comprise 65% of the annual flows. 
 
Flow rates from the portal discharge have changed more dramatically than water quality over 
the period of record.  Early flows were substantially higher then current flows and were likely 
dominated by draindown of the overlying geologic formations through the ‘Z’ fault structure.  
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Initial flow rates in the 1980s were higher compared to the other sampling periods, with the 
highest values being measured in October, 1980 at 2120 gpm (160 L/s) and the lowest flow 
rates in September, 2004 at 395 gpm (~30L/s) (Table 7).  It is likely that the flow from the 
portal has decreased since the original exploration program in the early 1980s due to the 
slow draining over time of large water bearing fractures in the geologic formations.  The flow 
over recent record appears to have stabilized from the portal.  It is anticipated that there will 
be sustained flow of approximately 35 L/s from the portal for the foreseeable future.  
 
3.2 Estimated Load Balance and Predicted Water Quality  
 
In order to assess the potential impact of the proposed MAX molybdenum project on the 
receiving environment, a site water balance and load balance has been completed for the 
project.   
 
The water balance was completed by Clearwater Consultants Ltd as a monthly water 
balance for the initial campaign period and for one year after completion of the initial 
campaign.  In addition annual water balances for an average precipitation year, a 10-year dry 
year, a 10-year wet year and a 100-year wet year were completed.  These are included with 
this memo as Attachment A.  Assumptions used in completing the water balance are shown 
on Table A in the attachment.  The main assumptions included the following: 

• Plantsite runoff would be collected and transported to the tailings storage facility with 
the tailings and tailings water. 

• Runoff from the plantsite will include any seepage from the previously reclaimed area, 
the low-grade stockpile, the mineralized and ramp waste rock pile and surrounding 
area (~ 8 ha in size). 

• Seasonal discharge from the tailings storage facility will occur during high flow 
months of April, May, June, July and August. 

• Approximately 80% of the current portal discharge (80% of 35 L/s, or 28 L/s) would 
be collected in a pipe and discharged to the tributary feeding into Wilkie Inlet D. 

• The remaining 20% of this flow (9 L/s) and any production (mine water) flow 
(estimated to be ~ 2 L/s) will be discharged directly to the tributary to Wilkie Inlet D via 
a settling pond at the mine portal.  The option to direct this flow to the tailings storage 
facility should discharge water quality not be achieved is assumed. 

 
The water balance estimates the release of water piped from the portal discharge, pumped 
from underground, and released from the tailings storage facility.  These flows for the 
proposed period of operation and for one year following operation are compared to the 
estimated flow in Wilkie Inlet D (a.k.a. Sampling Point G) as shown on Figure 9.  Sampling 
Point G was selected as the site for assessment since it is located well upstream of known 
fish habitat (Beak, 1981; 1982), and upstream of several beaver ponds and dams in Wilkie 
Inlet D. 
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The water balance was coupled with source concentrations for various facilities and water 
sources on site to complete a site load balance and predicted concentrations for 
molybdenum and sulphate at Wilkie Inlet D (Sampling Point G).  The source concentrations 
were selected from available datasets as shown on Table 8.  These concentrations were 
multiplied by the associated flows for each component of the site balance resulting in loads 
of molybdenum and sulphate on a monthly basis reporting either to the tailings storage 
facility, or to tributaries to Wilkie Inlet D.  Molybdenum and sulphate were chosen as the 
indicator parameters for potential mine-impacted water qualities for this project.  Both are 
also believed to behave relatively conservatively at the near neutral pH conditions anticipated 
from the site.   
 
The estimated load released to the receiving environment was then used to calculate the 
concentrations of molybdenum and sulphate based on the estimated flow at Wilkie Inlet D 
(Sampling Point G) on a monthly basis over the period of operation and for one year 
following (see Figure 10).  Based on this load balance, the predicted molybdenum 
concentrations at Wilkie Inlet D (Sampling Point G) varies from 0.004 to 0.033 mg/L (average 
of 0.017 mg/L) and sulphate concentrations are predicted to range from 3 to 33 mg/L 
(average of 16 mg/L).  Fluctuations are primarily due to seasonal flow variations as well as 
campaigned discharge from the tailings facility.  The values however are predicted to be 
consistently below the BC water quality guidelines and the CCME guidelines for both 
parameters.   
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4.0 SUMMARY  
 
The proposed MAX project, a campaigned 72,000 t/yr operation targeting the high grade 
zone (HG Zone) of a molybdenum porphyry, would include the production of a series of mine 
waste streams.  The potential impact of those mine wastes has been evaluated here based 
on a collated dataset from various sources produced during exploration programs at the 
property by Newmont and reclamation of this exploration development. 
 
The operation would include a 500 tpd mill, approximately 104,000 tonnes of waste rock 
(including mineralized waste rock, ‘clean’ ramp rock and low-grade ore) and a tailings 
containment facility.  The proposed locations for the various waste storage facilities have 
been developed such that water from the facilities can be collected, monitored and 
discharged if water qualities can be met as anticipated.  Contingencies for settling ponds, or 
containment within the tailings storage facility have been included in the plan. 
 
Acid rock drainage per se is not anticipated from the materials to be produced in the project, 
however metal leaching at near neutral pH conditions has been identified as an issue, the 
main element in this regard being molybdenum.  Historical water qualities from portal 
discharge have indicated occasional exceedances of the CCME guideline for molybdenum 
but concentrations have historically remained below the BC regulatory guidelines. 
 
Rare exceedances in guidelines for elements such as iron and arsenic have also been noted 
near the property primarily as a result of suspended sediment.  Similar issues are anticipated 
during operation of the proposed project, however sedimentation ponds are expected to 
reduce levels to within applicable guidelines. 
 
A site water balance and load balance for molybdenum and sulphate have been produced 
and a predicted water quality for these two parameters at Wilkie Inlet D (Sampling Point G) 
has been presented.  Predicted concentrations fluctuate seasonally but remain below 
applicable BC and CCME water quality guidelines.   
 
Based on the available information, the project is not anticipated to have a deleterious impact 
to receiving waters of Wilkie Inlet D or Wilkie Creek.  While locally elevated concentrations of 
parameters such as molybdenum, sulphate and suspended solids are likely to result at the 
portal and in the tailings pond, appropriate control measures are likely to maintain water 
quality within Inlet D and Wilkie Creek within the applicable water quality guidelines. 
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5.0 CLOSURE 
 
We trust that the information provided in this memo meets your current needs.  If you have 
any concerns or questions please do not hesitate to contact the undersigned. 
 
Yours sincerely, 
MEHLING ENVIRONMENTAL MANAGEMENT INC. 
 

 
 

 

per: 
 
 
 
 
 

per: 
 
 
 
 

Andrea Samuels, GIT. 
Geologist 
 

Shannon Shaw, M.Sc. 
Senior Geochemist/Mineralogist 
 

per: 
 
 
 
 
 

 

Peri Mehling, P.Eng. 
Senior Consultant 
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Table 1 – Tailings Supernatant Water Quality. 

Element 
Pollution Control 
Objectives Range 

1 
MMER 2 

BC Water 
Quality 

Guidelines 3 
Test MC 1 

   
Maximum 

Grab Sample 
Max Monthly 

Mean 
   

  mg/L mg/L mg/L mg/L mg/L 
Suspended Solids 25 - 75 30 15 - 6.4 
Dissolved Solids 2500 - 5000 - - - 228 
Copper 0.05 - 0.3 0.60 0.30 0.007 4 <0.03 
Iron 0.3 - 1.0 - - 0.3 0.57 
Molybdenum 0.5 - 5.0 - - 2 0.2 
pH   6.0 - 9.5 6.0 - 9.5 6.5-9 8.3 
      
1  Pollution Control Objectives for the Mining, Smelting and Related Industries of BC, 1979. 
2  Metal Mining Effluent Regulations, 2002.    
3  Approved and Working Water Quality Guidelines for British Columbia for the Protection of Freshwater  
    Aquatic Life (BCMELP, 1998)  
4  Copper criteria calculated for a hardness of 50 mg/L [CaCO3], typical of receiving water environment  
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Table 2 – Selected Canadian and B.C. Water Quality Guidelines for the Protection of 
Freshwater Aquatic Life. 

Parameters CCME Guidelines a BC Guidelines b 
pH 6.5 - 9.0 6.5 - 9.0 

Total Alkalinity none at 50 mg/L* and 120 mg/L**, low 
sensitivity to acid inputs  

Sulphate none 100 mg/L (maximum level) 

Dissolved Aluminum 0.005 mg/L at pH <6.5 value is pH dependent at pH < 6.5 c 
  0.10 mg/L at pH = 6.5 0.1 mg/L at pH = 6.5 
Total Arsenic 0.005 mg/L 0.005 mg/L  

Total Cadmium 0.000017 mg/L  0.00002 mg/L at 50 mg/L* [CaCO3] 

    0.00004 mg/L at 120 mg/L** [CaCO3] 
Total Chromium 0.001 mg/L Cr(VI) 0.001 mg/L Cr(VI) 
  0.0089 mg/L Cr(III) 0.009 mg/L Cr(III) 
Total Copper 0.002 mg/L at 0-120 mg/L [CaCO3] 0.007 mg/L at 50 mg/L* [CaCO3] 
    0.013 mg/L at 120 mg/L** [CaCO3] 
Total Fluoride none 0.2 mg/L at <50 mg/L* [CaCO3] 
  0.3 mg/L at = 50 mg/L [CaCO3] 
Total Iron 0.3 mg/L 0.3 mg/L 
Total Lead 0.001 to 0.007 mg/L 0.034 mg/L at 50 mg/L* [CaCO3] 
    0.10 mg/L at 120 mg/L** [CaCO3]  
Total Manganese none 1.1 mg/L at 50 mg/L* [CaCO3] 
    1.9 mg/L at 120 mg/L** [CaCO3] 
Total Molybdenum 0.073 mg/L 2 mg/L 
Total Nickel 0.025 – 0.15 mg/L 0.025 mg/L at 50 mg/L* [CaCO3] 
    0.065 mg/L at 120 mg/L** [CaCO3] 
Total Selenium 0.001 mg/L 0.002 mg/L  
Total Zinc 0.03 mg/L 0.033 mg/L at 50 mg/L* [CaCO3] 

    0.056 mg/L at 120 mg/L** [CaCO3] 

Notes:   
a  Canadian Council of Ministers for the Environment (CCME) Canadian Environmental Quality Guidelines  

(CCME, 1999, with Summary Table December 2003)  
b  Compilation of Approved and Working Water Quality Guidelines for British Columbia (BC MELP, 1998) 

c  when pH <6.5, dissolved Al = e(1.209 - 2.426(pH) + 0.286(K)) where K = pH2 
*   Hardness of 50 mg/L [CaCO3] typical of Wilkie Creek (receiving water environment) 
** Hardness of 120 mg/L [CaCO3] typical of portal mine water  
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Table 3: Historical Water Quality Sampling Stations 
 

Station 
Number 

Description 

1 Tributary to Upper Wilkie Creek 
2 Wilkie Creek - upstream road crossing 

3 Upper catchment  of Edward Creek (tributary to Wilkie Inlet D) 
4 Minnie Creek at road crossing (tributary to Wilkie Inlet D) 
5 Wilkie Inlet D - above confluence with Wikie Creek  

6 
Wilkie Creek - upstream of confluence with Wilkie Inlet D (tributary draining the mine 
portal) 

7 Mouth of Wilkie Creek at Trout Lake – downstream of confluence with Wilkie Inlet D 
8 Lardeau River at Gerrard 
9 Mouth of Lardeau Creek at Trout Lake 
10 Lardeau Creek 
11 Beaton Creek 
12 Mine Portal 
13 Settling Ponds 
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Table 4: Recent Water Quality Sampling Locations 

 
Sample Year Description 

Samples collected by Rescan as part of Newmont’s reclamation activities.  
TL-1 1997 Portal discharge 
TL-2 1997 Portal discharge 5 m from entrance 
TL-3 1997 Portal discharge near ore pile 
TL-4 1997 Portal discharge adjacent to metal drums of ore 
TL-5 1997 Portal discharge at outlet of beaver dam 

BG 1997 
Background water sample from stream approximately 1 km down 
access road 

BG-2 1997 
Background water sample from stream approximately 2 km down 
access road 

WS 1 1998 Overburden rock pad seep 
WS 2 1998 Portal discharge 
Trout Lake #1 2002 N/A 
 2002 Inlet to Sedimentation Pond 
 2002 Discharge from Sedimentation Pond 
RMO1 2004 Portal discharge pipe at the manhole sampling point 
RMO2 2004 Water discharge through the French drain 
RMO3 2004 200m down slope from the French drain towards Wilkie Creek 
Samples collected by MEMI as part of 2005 baseline studies.  

A May, 2005 
In creek at NW end of proposed tailings facility (UTM 0459255, 
5611391) 

B May, 2005 
In Wilkie Inlet D, down gradient from proposed mine site location, 
above old road crossing, and above confluence with Minnie Creek 
(UTM 0459515, 5610631) 

C May, 2005 
In Wilkie Inlet D, below confluence with Shrub Creek/bog at SE end 
of proposed tailings facility and seepage pond, above confluence 
with Allan Creek  (UTM 0460052, 5610503) 

D May, 2005 
Portal settling pond discharge (UTM 0458421, 5610642, ~Historic 
station 13) 

E May, 2005 
In Minnie Creek upstream of site access road above confluence 
with proposed mine site drainage (UTM 0459540, 5610269, 
~Historic station 4) 

F May, 2005 
Mouth of Wilkie Creek at bridge crossing, downstream of 
confluence with Wilkie Inlet D (UTM 0461486, 5609753, ~Historic 
station 7) 

G June 
Proposed compliance point on Wilkie Inlet D, below confluence with 
Allan Creek. 



Table 5. Range of Historic Water Quality Results.

Parameter Units Minimum Maximum Minimum Maximum Minimum Maximum Minimum Maximum Minimum Maximum Minimum Maximum
Physical Tests
Specific Conductance µmhos/cm
Hardness (CaCO3) mg/L 75 97 19 49 34 87 76 127 45 122 26 68
Nonfiltrable Residue (105ºC) mg/L 2 2 <1 7 2 2 <1 2 1 6 <1 4
Filtrable Residue (105ºC) mg/L 111 111 38 80 58 58 101 131 94 149 52 84
Suspended Solids mg/L <1 2 <1 6 <1 2 <1 5 1 51 <1 6
Dissolved Solids mg/L 69 318 36 98 90 145 91 160 70 153 43 105
Turbidity NTU 0.15 0.25 0.1 1.7 0.15 0.35 0.1 0.4 0.35 4.5 0.2 2.5
pH pH units 7.7 8.2 7.3 7.9 7.3 8.2 7.4 8.3 7 8.3 7.2 8.1
True Colour units <5 <5 <5 5 <5 5 <5 5 <5 10 <5 5
Dissolved Anions 0 0
Total Alkalinity mg/L 83 84 16 40 29 71 73 115 55 97 22 59
Calcium mg/L 24.6 33 6.7 17 11 25.6 23 40 11.6 36 8.8 21.5
Magnesium mg/L 3.1 4.8 0.6 1.7 1.6 5.5 3.3 7.7 2.9 7.9 1 3.6
Fluoride mg/L <0.05 0.06 <0.1 0.21 <0.05 0.1 <0.05 0.057 0.05 0.22 0.13 0.17
Sulphate mg/L 8 16 4 13 6 13 5 12 6 35 4 13
Dissolved Metals
Arsenic mg/L <0.001 0.001 <0.005 <0.005 <0.001 <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <0.005
Cadmium mg/L <0.0001 <0.005 <0.005 <0.005 <0.0001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Copper mg/L <0.005 0.004 0.0002 0.001 0.0002 0.001 0.0002 <0.005 0.0002 <0.005 0.0002 <0.005
Iron mg/L 0.002 0.024 0.002 0.1 0.002 0.024 0.002 0.07 0.013 0.14 <0.01 0.084
Lead mg/L <0.001 0.02 <0.001 0.01 <0.001 0.002 0.001 0.01 0.001 0.03 0.001 <0.01
Mercury mg/L <0.00005 <0.00025 <0.00025 <0.00025 <0.00005 <0.00025 <0.00025 <0.00025 <0.00025 <0.00025 <0.00025 <0.00025
Molybdenum mg/L <0.03 0.005 0.0005 <0.05 0.006 0.015 0.001 <0.05 0.002 0.03 0.001 <0.05
Silver mg/L <0.0001 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0001 <0.01
Zinc mg/L <0.005 0.025 <0.005 0.022 0.0008 0.013 0.0004 0.051 0.0008 0.035 0.0008 0.031
Total Metals
Arsenic mg/L
Cadmium mg/L <0.0005 <0.0005
Copper mg/L <0.001 0.001
Iron mg/L 0.04 0.5
Lead mg/L <0.001 0.004
Mercury mg/L <0.05 <0.05
Molybdenum mg/L 0.0007 0.0014
Silver mg/L
Zinc mg/L <0.005 <0.005

Notes: 
Data analyzed by Beak Analytical Services

Station 1 
(Oct 78 to Sep 81)

Station 2 
(Oct 78 to May 82)

Station 3 
(Oct 78 to Jun 81)

Station 4 
(Oct 78 to May 82)

Station 5 
(Oct 78 to May 82)

Station 6 
(Oct 78 to May 82)



Parameter Units
Physical Tests
Specific Conductance µmhos/cm
Hardness (CaCO3) mg/L
Nonfiltrable Residue (105ºC) mg/L
Filtrable Residue (105ºC) mg/L
Suspended Solids mg/L
Dissolved Solids mg/L
Turbidity NTU
pH pH units
True Colour units
Dissolved Anions
Total Alkalinity mg/L
Calcium mg/L
Magnesium mg/L
Fluoride mg/L
Sulphate mg/L
Dissolved Metals
Arsenic mg/L
Cadmium mg/L
Copper mg/L
Iron mg/L
Lead mg/L
Mercury mg/L
Molybdenum mg/L
Silver mg/L
Zinc mg/L
Total Metals
Arsenic mg/L
Cadmium mg/L
Copper mg/L
Iron mg/L
Lead mg/L
Mercury mg/L
Molybdenum mg/L
Silver mg/L
Zinc mg/L

Notes: 
Data analyzed by Beak Analytical Services

Table 5 (Continued). Range of Historic Water Quality Results.

Minimum Maximum Minimum Maximum Minimum Maximum Minimum Maximum Minimum Maximum Minimum Maximum Minimum Maximum

33 73 39 52 45 81 42 79 41 91 103 132 47.6 138
<1 4 <1 3 <1 6 <1 6 <1 4 <1 158 <1 362
46 85 56 67 66 92 61 82 61 93 148 187 144 199
<1 4 <1 1 <1 39 <1 45 <1 2 18 197
48 105 54 97 61 98 60 96 71 113 73 273
0.4 2.2 0.25 0.5 0.3 28 0.45 28 0.15 2.2 0.55 68 0.8 180
7 7.9 7.3 8.1 7.8 8 7.7 8.1 7.5 8.1 7.8 8.1 7.1 8.1

<5 5 <5 0 <5 5 <5 5 <5 5 <5 5 <5 5

27 64 38 45 37 64 36 62 34 87 95 102 87 104
11 23 12 17 15 26 14 25 14 29 28 37 12.8 40
1.3 3.9 2 2.65 1.7 3.9 1.7 3.9 1.2 4.4 8.1 9.6 3.8 9.3
0.1 0.17 0.06 0.12 <0.05 <0.1 <0.05 <0.1 0.09 0.12 0.28 0.57 0.15 0.5
5 13 8 11 11 16 7 16 7 15 29 55 14 65

<0.005 <0.005 <0.001 <0.005 <0.001 <0.005 <0.001 <0.005 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.0001 <0.005 <0.0001 <0.005 <0.0001 <0.005 <0.0001 <0.005 <0.005 <0.005 <0.005 <0.005
0.0002 <0.005 0.0004 <0.005 0.0002 <0.005 0.0003 <0.005 0.0002 <0.005 <0.005 <0.005 0.0003 0.005
0.026 0.31 0.001 0.04 0.002 0.08 0.002 0.04 <0.01 0.12 0.02 0.12 0.008 0.18
0.001 <0.01 0.001 <0.01 <0.01 0.01 <0.01 0.02 <0.01 0.016 0.011 0.03 0.001 0.03

<0.00005 <0.00025 <0.00005 <0.00025 <0.00005 <0.00025 <0.00005 <0.00025 <0.00005 <0.00025 <0.00025 <0.00025 <0.00025 0.00049
0.001 <0.03 0.001 <0.03 0.005 <0.05 0.006 <0.05 0.007 <0.05 0.04 0.14 0.01 0.14

<0.0001 <0.01 <0.0001 <0.01 <0.0001 <0.01 <0.0001 <0.01 <0.0001 <0.01 <0.01 <0.01 <0.01 <0.01
0.0008 0.03 0.001 0.016 0.011 0.024 0.011 0.032 0.0005 0.024 <0.005 0.034 0.001 0.09

Station 13 
(Jan 80 to May 82)

Station 9 
(Jan 80 to May 82)

Station 10 
(Jan 80 to May 82)

Station 11 
(Jan 80 to May 82)

Station 12 
(Dec 80 to Jan 82)

Station 7 
(Oct 78 to May 82)

Station 8 
(Oct 78 to May 82)



42 Metals Inc.  Max Molybdenum Project July 8, 2005 
Water Quality Impact Assessment Project No. 0327-003-01 
 

 

Mehling Environmental Management Inc.  Page 22 

Table 6 – Estimated Average Monthly Flows for Wilkie Creek and Wilkie Inlet D. 

 

Month % of Annual Flow 

Wilkie Inlet 
D (Sampling 

Pt G) 

Inlet D at 
Wilkie 
Creek 

Wilkie 
Creek 

above Inlet 
D 

Wilkie at 
Mouth to 

Trout Lake 

Jan 3.6% 0.13 0.16 1.52 1.65 
Feb 2.4% 0.09 0.12 1.12 1.22 
Mar 2.3% 0.08 0.10 0.97 1.06 

Apr 4.3% 0.16 0.20 1.88 2.04 
May 18.0% 0.64 0.81 7.62 8.27 

Jun 28.0% 1.02 1.30 12.2 13.3 
Jul 19.0% 0.67 0.85 8.04 8.73 
Aug 7.1% 0.25 0.32 3.00 3.26 

Sep 4.0% 0.15 0.19 1.75 1.90 
Oct 3.9% 0.14 0.17 1.65 1.79 

Nov 3.8% 0.14 0.18 1.66 1.80 
Dec 3.6% 0.13 0.16 1.52 1.65 

YEAR 100% 0.30 0.38 3.59 3.90 

  Catchment Area km2 8.7 11 104 112.9 
  Catchment Area ha 870 1100 10400 11290 
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Table 7 – Flow from Portal Discharge. 

Year Month 1

gpm L/s m3/s
1980 September 1984 150.4 0.150

September - low 1500 113.7 0.114
September - high 2400 181.9 0.182

October 2120 160.7 0.161
October - low 1950 147.8 0.148
October -high 2400 181.9 0.182

November 1898 143.9 0.144
November - low 1700 128.9 0.129
November - high 2050 155.4 0.155

December 1700 128.9 0.129
December - low 1600 121.3 0.121
December - high 1800 136.4 0.136

1981 January 1562 118.4 0.118
January - low 1500 113.7 0.114
January - high 1600 121.3 0.121

February 1464 111.0 0.111
February - low 1400 106.1 0.106
February - high 1550 117.5 0.117

March 1333 101.0 0.101
March - low 1300 98.5 0.099
March - high 1450 109.9 0.110

April 1356 102.8 0.103
April - low 1200 91.0 0.091
April - high 1600 121.3 0.121

May 1885 142.9 0.143
May - low 1700 128.9 0.129
May - high 2100 159.2 0.159

June 1757 133.2 0.133
June - low 1600 121.3 0.121
June - high 1900 144.0 0.144

July 1539 116.7 0.117
July - low 1450 109.9 0.110
July - high 1600 121.3 0.121

August 1432 108.5 0.109
August - low 1275 96.6 0.097
August - high 1500 113.7 0.114
September 1397.6 105.9 0.106

September - high 1300 98.5 0.099
September - low 1450 109.9 0.110

October 1243.4 94.2 0.094
October - high 1150 87.2 0.087
October - low 1350 102.3 0.102

November 1125 85.3 0.085
December 1037 78.6 0.079

1982 January 1000 75.8 0.076
February 1000 75.8 0.076

March 948 71.9 0.072
April 950 72.0 0.072
May 1550 117.5 0.117

1997 September 400 2 30.3 0.030
1998 May 500 2 37.9 0.038
2002 May 450 

3
34.1 0.034

August 436 33.0 0.033
2004 September 395 3 29.9 0.030

(from Rescan, 2003)
Notes:

1: low = lowest flow rate measured for the month; high = highest flow rate measured for the month

2: Estimated values based on the overflow at the beaver dam at the portal
3: Values from Rescan, 2004

Average Portal Water Flow Rate
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Table 8 – Water Quality Source Terms for the MAX Molybdenum Project Load Balance. 
     

Facility/Element 
Molybdenum 

(mg/L) 
Sulphate 

(mg/L) 
Data Source 

Precip + Runoff 0.0025 10 
rounded ave of 2 1997 'background' 
samples  

Slurry Water 0.2 100 
supernatant WQ, SO4 estimated from 
TDS using ratio at portal WQ 

Seepage Losses  0.2 100 
supernatant WQ, SO4 estimated from 
TDS using ratio at portal WQ 

Reclaim to Mill calculated calculated from Net IN to Tailings 

Make-up from Under-ground 0.11 70 2002 portal WQ 

Ramp Waste Rock 0.17 77 1998 seep survey (pad seep #1) 

Mineralized Waste 
Rock 

0.75 111 1998 neutral extractions 

Low-Grade Stockpile 0.75 225 
SO4 ave of 3 acidic 1998 extractions and 
conservative Mo concn from extractions 

Plantsite Runoff 

Other areas 0.05 10 
rounded ave of 2 1997 'background' 
samples , Mo increased to be 
conservative 

Net IN to Tailings calculated calculated   

Pumped from U'Ground 0.11 70 2002 portal WQ 

Piped from Adit 0.06 69 2004 portal WQ - average of 3 samples 

From Tailings Pond calculated calculated from Net IN to Tailings 

Total Release calculated calculated   
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TABLE A  -  MAX MOLY PROJECT SITE AREA WATER BALANCE - INPUT DATA & ASSUMPTIONS VERSION 1.2
 

1)  Annual Average Precipitation, Evaporation & Snowmelt Distribution 2)  Average Monthly Conditions 3)  Extreme Year Precipitation

Month Total Precip Rainfall 
(mm)

Snowfall 
(mm)

Lake 
Evaporation 

(mm)

Evapotrans-
piration

Reclaim 
Allowed from 

Tailings

Controlled 
Releases 

Allowed from 
Tailings

Max. 
Allowed % of 

Annual 
Release

Total 
Precipitatio

n (mm)

Rainfall 
(mm)

Snowfall 
(mm)

Precipitation = 1284.1 mm  Lake Evaporation  = 365 mm Jan 181.4 0 181.4 YES NO 10yr Dry 1 960 419 541
Evaporative Losses Feb 121.9 0 121.9 YES NO Average 2 1,284 561 723

Losses from Disturbed Ground = 110 mm, or 30% of Lake Evap. Mar 64.3 17.2 47.1 YES NO Wet 5 1,380 603 777
Evapotranspiration Losses = 292 mm, or 80% of Lake Evap. Apr 50.0 35.1 14.9 20 YES YES 5% Wet 10 1,470 642 828

May 78.1 78.1 0 42 33.6 YES YES 50% Wet 20 1,550 677 873
Annual Snowmelt Distribution : 0% 100% 0% 0% June 95.2 95.2 0 60 48.0 YES YES 40% Wet 50 1,640 716 924

in April in May in June in July July 80.0 80.0 0 87 69.6 YES YES 25% Wet 100 1,710 747 963
Aug 70.7 70.7 0 88 70.4 YES YES 10% Wet 200 1,770 773 997

4)  Process Parameters Sept 75.6 75.6 0.0 55 44.0 YES NO 100% 44% 56%
Void Water Losses = 34.8% of weight of solids (calculated) Oct 111.5 84.0 27.5 13 10.4 YES NO (Total Precipitation rounded to nearest 10 mm)

Settled (Dry) Density = 1.40 t/m3 Nov 176.7 24.8 151.9 YES NO
Tailings Slurry % Solids = 65.0% by weight Dec 178.7 0 178.7 YES NO

Solids Specific Gravity = 2.73 YEAR 1284.1 560.7 723.4 365.0 276 130%
Maximum Allowable Reclaim % = 85.0% as percent of slurry water

Maximum Daily Throughput = 0 tpd (Small=400tpdx6mths, Mid=500tpd to 1Mt, 3000tpd)
6)  Assumed Water Storage Volumes

5)  Other Assumed Flows
Seepage from Tailings = 0.10 L/s Assumed Initial Tailings Pond start-up volume  = 0 m3

Seepage from Settling Pond = 0.00 L/s (no Settling Pond) Minimum Operating Pond Volume = 15,000 m3 (nominal)
Freshwater to Underground = 2.0 L/s  (Production Water) Maximum  Operating Pond Volume = 250,000 m3 

Groundwater from Underground = 35.0 L/s (Adit Water) Max Monthly Controlled Release from Tailings  = 80,000 m3 (30 L/s)
% Adit Water Contained = 80% (released directly) Minimum Settling Pond Volume = 1,000 m3

Total Underground Water Pumped = 9.0 L/s Maximum Settling Pond Volume = 300,000 m3 
Sewage to Tailings = 0.0 L/s

Other Inflows to Tailings = 0.0 L/s
7)  Assumed Future Operating Conditions

8) Catchment Areas in hectares (ha)
   Precipitation Flow Releases
Return Depth Tailings from  from
Period (mm) x 1000 t/y Total Pond Land Beach U'Grnd Tailings S. R. Pond Plant Other1 Underground S. Rec.  Pond Plant Other

(Note 1) (Note 2) 1.4 8.0 0.0
2006 2 1,284 72.2 12.0 1.0 10.0 1.0 9.0 2006 YES NO YES NO NO 0.4 8.0 0.0
2007 2 1,284 84.0 12.0 2.0 9.0 1.0 9.0 2007 YES NO YES NO NO 0.9 0.0 0.0
2008 2 1,284 27.8 12.0 3.0 8.0 1.0 9.0 2008 YES NO YES NO NO 0.1 0 0
2009 2 1,284 0.0 12.0 3.0 8.0 1.0 9.0 2009 YES NO YES NO NO Option number 1
2010 2 1,284 0.0 12.0 3.0 8.0 1.0 9.0 2010 YES NO YES NO NO
2011 2 1,284 0.0 12.0 3.0 8.0 1.0 9.0 2011 YES NO YES NO NO
2012 2 1,284 0.0 12.0 3.0 8.0 1.0 9.0 2012 YES NO YES NO NO
2013 2 1,284 0.0 12.0 3.0 8.0 1.0 9.0 2013 YES NO YES NO NO
2014 2 1,284 0.0 12.0 3.0 8.0 1.0 9.0 2014 YES NO YES NO NO
2015 2 1,284 0.0 12.0 3.0 8.0 1.0 9.0 2015 YES NO YES NO NO
2016 2 1,284 0.0 12.0 3.0 8.0 1.0 9.0 2016 YES NO YES NO NO
2017 2 1,284 0.0 12.0 3.0 8.0 1.0 9.0 2017 YES NO YES NO NO
Total 183.97

Year
Catchment Areas (ha)

     Areas within Tailings Area Discharges to Tailings ?Year Other Areas (ha)
Water Management

Other - Undisturbed Ground
Other - Pond Area

Total Area
Other - Disturbed Ground

 Area Description

    Return Period

File - Max Moly Small Mine Water Balance Summary
Sheet - Small Mine Wat Bal CLEARWATER CONSULTANTS LTD. Page 1 of 3          
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TABLE B  -  Max Moly Project - Monthly Water Balance Volumes - Base Case - SMALL MINE VERSION 1.2
(all water volumes in cubic metres)

Other Net Inflows
 ( =  P + R - E)

Year Month & 
Year

Tailings 
(tonnes)

Return 
Period

Rainfall 
(mm)

Snowfall 
(mm)

Precip + 
Runoff

Slurry 
Water

Other 
Inflows

Evap. 
Losses

Tailings 
Void 

Losses
Seepage Plant 

Site Other

Flow 
from 

Under- 
ground

Pumped 
to Tailings

Total 
INFLOW 

to Tailings

Reclaim 
to Mill

Make-up 
from 

Under-
ground

Net 
INFLOW 

to Tailings

Controlled 
Release

Un 
Controlled 

Spill

Total 
Water 

Stored in 
Tailings

Cumulative 
Tailings 
Volume 

Deposited

Total 
Volume 
Stored in 
Tailings

Tailings 
Pond 

Elevation 
(m)

Pumped 
from 

U'Grnd

Piped 
From Adit

From 
Tailings 

Pond

Total 
Release

Jun-05 0 0 775.00 9.0 L/s 28.0 L/s
Jul-05 0 2 80.0 0.0 2,379 0 0 870 0 268 1,241 4,312 0 24,106 4,312 5,553 0 0 5,553 0 0 5,553 0 5,553 776.06 24,106 74,995 268 99,369

Aug-05 0 2 70.7 0.0 1,180 0 0 880 0 268 32 3,544 0 24,106 3,544 3,576 0 0 3,576 0 0 9,129 0 9,129 776.74 24,106 74,995 268 99,369
Sep-05 0 2 75.6 0.0 4,507 0 0 550 0 259 3,698 4,728 0 23,328 4,728 8,426 0 0 8,426 0 0 17,555 0 17,555 778.34 23,328 72,576 259 96,163

1 Oct-05 0 2 84.0 27.5 9,001 0 0 130 0 268 8,603 6,408 0 24,106 6,408 15,011 0 0 15,011 0 0 32,566 0 32,566 780.11 24,106 74,995 268 99,369
1 Nov-05 11,576 2 24.8 151.9 0 6,233 0 0 4,028 259 1,946 0 0 23,328 0 1,946 5,298 0 -3,352 0 0 29,214 8,269 37,482 780.20 23,328 72,576 259 96,163
1 Dec-05 4,505 2 0.0 178.7 0 2,426 0 0 1,568 268 590 0 0 24,106 0 590 2,062 0 -1,472 0 0 27,742 11,486 39,229 780.23 24,106 74,995 268 99,369
1 Jan-06 0 2 0.0 181.4 0 0 0 0 0 268 -268 0 0 24,106 0 -268 0 0 -268 0 0 27,474 11,486 38,961 780.23 24,106 74,995 268 99,369
1 Feb-06 0 2 0.0 121.9 0 0 0 0 0 242 -242 0 0 21,773 0 -242 0 0 -242 0 0 27,232 11,486 38,719 780.23 21,773 67,738 242 89,752
1 Mar-06 10,227 2 17.2 47.1 0 5,507 0 0 3,559 268 1,680 0 0 24,106 0 1,680 4,681 0 -3,001 0 0 24,232 18,791 43,023 780.30 24,106 74,995 268 99,369
1 Apr-06 10,910 2 35.1 14.9 2,552 5,875 0 200 3,797 259 4,171 2,328 0 23,328 2,328 6,499 4,993 0 1,505 9,318 0 16,419 26,584 43,003 780.30 23,328 72,576 9,578 105,482
1 May-06 0 2 78.1 0.0 92,694 0 0 420 0 268 92,006 63,112 0 24,106 63,112 155,118 0 0 155,118 80,000 0 91,537 26,584 118,121 781.66 24,106 74,995 80,268 179,369
1 Jun-06 12,000 2 95.2 0.0 6,444 6,462 0 600 4,176 259 7,871 6,176 0 23,328 6,176 14,047 5,492 0 8,554 71,422 0 28,669 35,156 63,825 780.68 23,328 72,576 71,681 167,585
1 Jul-06 12,000 2 80.0 0.0 2,379 6,462 0 870 4,176 268 3,527 4,312 0 24,106 4,312 7,839 5,492 0 2,347 16,016 0 15,000 43,727 58,727 780.59 24,106 74,995 16,284 115,385
1 Aug-06 11,000 2 70.7 0.0 1,180 5,923 0 880 3,828 268 2,127 3,544 0 24,106 3,544 5,671 5,035 0 637 637 0 15,000 51,584 66,584 780.73 24,106 74,995 905 100,005
1 Sep-06 0 2 75.6 0.0 4,507 0 0 550 0 259 3,698 4,728 0 23,328 4,728 8,426 0 0 8,426 0 0 23,426 51,584 75,010 780.88 23,328 72,576 259 96,163
2 Oct-06 12,000 2 84.0 27.5 9,001 6,462 0 130 4,176 268 10,889 6,408 0 24,106 6,408 17,297 5,492 0 11,805 0 0 35,230 60,156 95,386 781.25 24,106 74,995 268 99,369
2 Nov-06 12,000 2 24.8 151.9 0 6,462 0 0 4,176 259 2,027 0 0 23,328 0 2,027 5,492 0 -3,466 0 0 31,765 68,727 100,492 781.34 23,328 72,576 259 96,163
2 Dec-06 12,000 2 0.0 178.7 0 6,462 0 0 4,176 268 2,018 0 0 24,106 0 2,018 5,492 0 -3,474 0 0 28,290 77,299 105,589 781.44 24,106 74,995 268 99,369
2 Jan-07 0 2 0.0 181.4 0 0 0 0 0 268 -268 0 0 24,106 0 -268 0 0 -268 0 0 28,022 77,299 105,321 781.43 24,106 74,995 268 99,369
2 Feb-07 0 2 0.0 121.9 0 0 0 0 0 242 -242 0 0 21,773 0 -242 0 0 -242 0 0 27,780 77,299 105,079 781.43 21,773 67,738 242 89,752
2 Mar-07 12,000 2 17.2 47.1 0 6,462 0 0 4,176 268 2,018 0 0 24,106 0 2,018 5,492 0 -3,474 0 0 24,306 85,870 110,176 781.52 24,106 74,995 268 99,369
2 Apr-07 12,000 2 35.1 14.9 2,712 6,462 0 400 4,176 259 4,339 2,328 0 23,328 2,328 6,667 5,492 0 1,174 9,863 0 15,617 94,441 110,059 781.52 23,328 72,576 10,122 106,026
2 May-07 12,000 2 78.1 0.0 93,030 6,462 0 840 4,176 268 94,208 63,112 0 24,106 63,112 157,320 5,492 0 151,828 80,000 0 87,445 103,013 190,458 782.97 24,106 74,995 80,268 179,369
2 Jun-07 0 2 95.2 0.0 6,924 0 0 1,200 0 259 5,465 6,176 0 23,328 6,176 11,641 0 0 11,641 75,428 0 23,658 103,013 126,670 781.82 23,328 72,576 75,687 171,591
2 Jul-07 0 2 80.0 0.0 3,075 0 0 1,740 0 268 1,067 4,312 0 24,106 4,312 5,379 0 0 5,379 14,037 0 15,000 103,013 118,013 781.66 24,106 74,995 14,305 113,405
2 Aug-07 0 2 70.7 0.0 1,884 0 0 1,760 0 268 -144 3,544 0 24,106 3,544 3,400 0 0 3,400 3,400 0 15,000 103,013 118,013 781.66 24,106 74,995 3,668 102,769
2 Sep-07 12,000 2 75.6 0.0 4,947 6,462 0 1,100 4,176 259 5,874 4,728 0 23,328 4,728 10,602 5,492 0 5,109 0 0 20,109 111,584 131,693 781.91 23,328 72,576 259 96,163
3 Oct-07 12,000 2 84.0 27.5 9,105 6,462 0 260 4,176 268 10,863 6,408 0 24,106 6,408 17,271 5,492 0 11,779 0 0 31,888 120,156 152,043 782.28 24,106 74,995 268 99,369
3 Nov-07 12,000 2 24.8 151.9 0 6,462 0 0 4,176 259 2,027 0 0 23,328 0 2,027 5,492 0 -3,466 0 0 28,422 128,727 157,149 782.37 23,328 72,576 259 96,163
3 Dec-07 3,756 2 0.0 178.7 0 2,022 0 0 1,307 268 448 0 0 24,106 0 448 1,719 0 -1,272 0 0 27,150 131,410 158,560 782.39 24,106 74,995 268 99,369
3 Jan-08 0 2 0.0 181.4 0 0 0 0 0 268 -268 0 0 24,106 0 -268 0 0 -268 0 0 26,883 131,410 158,293 782.39 24,106 74,995 268 99,369
3 Feb-08 0 2 0.0 121.9 0 0 0 0 0 251 -251 0 0 22,550 0 -251 0 0 -251 0 0 26,632 131,410 158,042 782.39 22,550 70,157 251 92,958
3 Mar-08 0 2 17.2 47.1 0 0 0 0 0 268 -268 0 0 24,106 0 -268 0 0 -268 0 0 26,364 131,410 157,774 782.38 24,106 74,995 268 99,369
3 Apr-08 0 2 35.1 14.9 2,872 0 0 600 0 259 2,013 2,328 0 23,328 2,328 4,341 0 0 4,341 10,623 0 20,082 131,410 151,492 782.27 23,328 72,576 10,882 106,786
3 May-08 0 2 78.1 0.0 93,366 0 0 1,260 0 268 91,838 63,112 0 24,106 63,112 154,950 0 0 154,950 80,000 0 95,032 131,410 226,442 783.62 24,106 74,995 80,268 179,369
3 Jun-08 0 2 95.2 0.0 7,404 0 0 1,800 0 259 5,345 6,176 0 23,328 6,176 11,521 0 0 11,521 80,000 0 26,553 131,410 157,963 782.38 23,328 72,576 80,259 176,163
3 Jul-08 0 2 80.0 0.0 3,771 0 0 2,610 0 268 893 4,312 0 24,106 4,312 5,205 0 0 5,205 16,758 0 15,000 131,410 146,410 782.17 24,106 74,995 17,026 116,127
3 Aug-08 0 2 70.7 0.0 2,588 0 0 2,640 0 268 -320 3,544 0 24,106 3,544 3,224 0 0 3,224 3,224 0 15,000 131,410 146,410 782.17 24,106 74,995 3,492 102,593
3 Sep-08 0 2 75.6 0.0 5,387 0 0 1,650 0 259 3,478 4,728 0 23,328 4,728 8,206 0 0 8,206 0 0 23,206 131,410 154,616 782.32 23,328 72,576 259 96,163
4 Oct-08 0 2 84.0 27.5 9,209 0 0 390 0 268 8,551 6,408 0 24,106 6,408 14,959 0 0 14,959 0 0 38,165 131,410 169,575 782.59 24,106 74,995 268 99,369
4 Nov-08 0 2 24.8 151.9 0 0 0 0 0 259 -259 0 0 23,328 0 -259 0 0 -259 0 0 37,906 131,410 169,316 782.59 23,328 72,576 259 96,163
4 Dec-08 0 2 0.0 178.7 0 0 0 0 0 268 -268 0 0 24,106 0 -268 0 0 -268 0 0 37,638 131,410 169,048 782.58 24,106 74,995 268 99,369
4 Jan-09 0 2 0.0 181.4 0 0 0 0 0 268 -268 0 0 24,106 0 -268 0 0 -268 0 0 37,370 131,410 168,780 782.58 24,106 74,995 268 99,369
4 Feb-09 0 2 0.0 121.9 0 0 0 0 0 242 -242 0 0 21,773 0 -242 0 0 -242 0 0 37,128 131,410 168,538 782.58 21,773 67,738 242 89,752
4 Mar-09 0 2 17.2 47.1 0 0 0 0 0 268 -268 0 0 24,106 0 -268 0 0 -268 0 0 36,860 131,410 168,270 782.57 24,106 74,995 268 99,369
4 Apr-09 0 2 35.1 14.9 2,872 0 0 600 0 259 2,013 2,328 0 23,328 2,328 4,341 0 0 4,341 11,148 0 30,053 131,410 161,463 782.45 23,328 72,576 11,407 107,311
4 May-09 0 2 78.1 0.0 93,366 0 0 1,260 0 268 91,838 63,112 0 24,106 63,112 154,950 0 0 154,950 80,000 0 105,003 131,410 236,413 783.80 24,106 74,995 80,268 179,369
4 Jun-09 0 2 95.2 0.0 7,404 0 0 1,800 0 259 5,345 6,176 0 23,328 6,176 11,521 0 0 11,521 80,000 0 36,524 131,410 167,934 782.56 23,328 72,576 80,259 176,163
4 Jul-09 0 2 80.0 0.0 3,771 0 0 2,610 0 268 893 4,312 0 24,106 4,312 5,205 0 0 5,205 26,729 0 15,000 131,410 146,410 782.17 24,106 74,995 26,997 126,098
4 Aug-09 0 2 70.7 0.0 2,588 0 0 2,640 0 268 -320 3,544 0 24,106 3,544 3,224 0 0 3,224 3,224 0 15,000 131,410 146,410 782.17 24,106 74,995 3,492 102,593
4 Sep-09 0 2 75.6 0.0 5,387 0 0 1,650 0 259 3,478 4,728 0 23,328 4,728 8,206 0 0 8,206 0 0 23,206 131,410 154,616 782.32 23,328 72,576 259 96,163

Total ReleasesOUTFLOWS & LOSSES
Tailings Area Local Inflows & Outflows

Precipitation Local INFLOWS Total 
Local 

INFLOW 
to Tailings
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TABLE C  -  Max Moly Project - Annual Water Balance- Summary of Annual Water Volumes
(all volumes in cubic meters)

SMALL MINE

Year 
Number Year Tailings 

(tonnes)

Precip. 
Return 
Period

Precip + 
Runoff

Slurry 
Water

Evap. 
Losses

Tailings 
Void 

Losses

Seepage 
Losses

Reclaim to 
Mill

Make-up 
from 

Under-
ground

Plantsite 
Runoff

Net IN to 
Tailings

Pumped 
from 

U'Ground

Piped from 
Adit

From 
Tailings 

Pond

Total 
Release

Average Precipitation
1 2006 72,218 2 118,757 38,887 3,650 25,131 3,154 33,054 0 90,608 183,264 283,824 883,008 180,547 1,347,379
2 2007 84,000 2 121,573 45,231 7,170 29,231 3,154 38,446 0 90,608 179,411 283,824 883,008 185,881 1,352,713
3 2008 27,756 2 124,493 14,946 10,820 9,659 3,162 12,704 0 90,608 193,702 284,602 885,427 193,768 1,363,796
4 2009 0 2 124,597 0 10,950 0 3,154 0 0 90,608 201,101 283,824 883,008 204,255 1,371,087

10 Year DRY Year
1 2006 72,218 1 83,878 38,887 3,650 25,131 3,154 27,915 5,139 65,534 128,450 278,685 883,008 120,860 1,282,553
2 2007 84,000 1 86,421 45,231 7,170 29,231 3,154 38,446 0 65,534 119,185 283,824 883,008 129,471 1,296,303
3 2008 27,756 1 89,068 14,946 10,820 9,659 3,162 12,704 0 65,534 133,203 284,602 885,427 137,084 1,307,112
4 2009 0 1 89,172 0 10,950 0 3,154 0 0 65,534 140,602 283,824 883,008 147,571 1,314,403

10 Year WET Year
1 2006 72,218 10 140,349 38,887 3,650 25,131 3,154 33,054 0 105,002 219,250 283,824 883,008 220,899 1,387,731
2 2007 84,000 10 143,165 45,231 7,170 29,231 3,154 38,446 0 105,002 215,397 283,824 883,008 219,677 1,386,509
3 2008 27,756 10 146,085 14,946 10,820 9,659 3,162 12,704 0 105,002 229,688 284,602 885,427 227,563 1,397,592
4 2009 0 10 146,189 0 10,950 0 3,154 0 0 105,002 237,087 283,824 883,008 238,051 1,404,883

100 Year WET Year
1 2006 72,218 100 168,209 38,887 3,650 25,131 3,154 33,054 0 123,576 265,683 283,824 883,008 272,160 1,438,992
2 2007 84,000 100 171,025 45,231 7,170 29,231 3,154 38,446 0 123,576 261,831 283,824 883,008 263,285 1,430,117
3 2008 27,756 100 173,945 14,946 10,820 9,659 3,162 12,704 0 123,576 276,122 284,602 885,427 271,171 1,441,200
4 2009 0 100 174,049 0 10,950 0 3,154 0 0 123,576 283,521 283,824 883,008 281,658 1,448,490

ReleasesTailings Pond Inflows, Losses and Outflows
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