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EXECUTIVE SUMMARY 

MESH Environmental Inc. (MESH) was requested by FortyTwo Metals Inc (FortyTwo Metals) to 
summarize the available 2008 tailings geochemistry data for FortyTwo Metals’s MAX 
Molybdenum Mine near Trout Lake, B.C. with respect to the potential for acid rock drainage 
(ARD) and metal leaching (ML).  The summarized data in this report includes: 

• static test results from monthly mill composites collected on site; 

• results from the September 19th, 2008 survey of the exposed north tailings beach at the 
Tailings Storage Facility conducted by MESH; and, 

• results from water samples collected from the seepage ponds at the toe of the two 
tailings impoundment dams. 

The 2008 monthly operation tailings composites proved to be alkaline, with paste pH values 
of 7.44 to 8.17.  Total sulphur contents with a range from 1.25% to 2.2%, and an average of 
1.67%, greater than anticipated range for tailings in the Small Mine Permit Application of 0.5 to 
1.5% total sulphur (FortyTwo Metals, 2005), although substantially lower than the total sulphur 
in the 2005 metallurgical test sample (3.22%) used in a humidity cell to assess kinetic leach 
rates.  Standard Sobek NP values ranged from 15.4 to 30.1 kgCaCO3 equivalents/tonne 
(average of 20.1 kgCaCO3 equivalents/tonne, generally higher than the metallurgical sample at 
12.3 kgCaCO3 equivalents/tonne.  The calculated Carbonate-NP values were generally lower 
than the Standard Sobek NP values, at 7.5 to 17.5 kgCaCO3 equivalents/tonne (average of 11.8 
kgCaCO3 equivalents/tonne) indicating limited presence of carbonates in the tailings samples, 
consistent with the ‘slight’ fizz rating. These Carbonate-NP values were 38% to 107% (average 
of 61%) of the Standard Sobek NP values, indicating a significant portion of the buffering 
capacity comes from non-carbonate minerals such as alumino-silicates (i.e. biotite, chlorite, 
muscovite, feldspars and plagioclase).  All 2008 samples would be classified as being likely to 
generate net acidic drainage (PAG), with NPR values at, or less than 0.6, but with less acid 
generating potential than the metallurgical sample (NPR of 0.12).  NAG tests conducted on the 
Dec 2007, June 2008, August 2008 and December 2008 samples confirmed that the samples 
were likely to be PAG. 

The metal content of the operational tailings samples were compared to the average distribution 
of elements in the earth’s crust, for a low calcium granitic rock (Price, 1997), these generally 
providing the most conservative comparative average crustal values for the two rock types that 
were potential feed to the mill (granodiorites and metasediments).  Metals that were greater 
than 10 times the average values were noted as being of potential interest, as suggested by 
Price (1997).  Consistent with the findings from the metallurgical test sample (MEMI, 2006), 
copper, lead and zinc levels often elevated in molybdenum deposits, are low in this deposit.  
Residual molybdenum in the operational tailings is somewhat lower than the anticipated 0.1% 
MoS2 (i.e. 600 ppm Mo), ranging from 148 to 507 ppm (average of 306 ppm).  Other metals of 
potential interest, at more than 10 times the average values, include Ag, As, Bi, S and Se, as 
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well as Cd, Co, and Cr in occasional samples, and Cu in a single sample at 110 ppm.  Arsenic 
values in the operational samples are lower than the metallurgical sample by an order of 
magnitude at 27 ppm. 

Tailings beach samples were also collected by MESH from the exposed beach adjacent to the 
Northwest Dam of the tailings storage facility.  The exposed north beach was limited in extent, 
and exposed tailings were considered a maximum of one month old (pers. comm., D. Seaton, 
Forty Two Metals, September 2008).  There was no tailings beach at the Southwest Dam.  
Samples collected from the walkable portion of the north beach indicated that there was some 
limited grainsize segregation, with slightly coarser material near the top of the spigot cone and 
adjacent to the dam, as expected.   

Total sulphur content ranged from 1.47 to 2.81%, but there was no clear trends related to 
grainsize.  Surface samples collected closer to the dam had slightly higher sulphate values 
(0.07 to 0.11% sulphate sulphur) compared to more remote sites (0.04% sulphate-sulphar), and 
quantitative analyses noted the presence of gypsum in a near dam surface sample, suggesting 
some minor oxidation of unsaturated surface tailings near the dam.  However, all paste pH 
values were near neutral (pH 7.11 to pH 7.75), indicating the tailings remained buffered.  Sobek 
NP values ranged from 7.7 to 13.8 kg kgCaCO3 equivalent/tonne, with perhaps slightly lower NP 
values in samples from nearer the dam face.  Acid buffering characteristic curves suggested 
that the majority of the NP was effective above pH 5.5.  Sobek NP values for the beach samples 
were slightly only slightly lower than Sobek NP shown for equivalent operational tailings 
composites from August and September, but were typically lower than the bulk of the 
operational samples.  All samples classified as PAG, with Sobek NPR values of 0.1 to 0.2.   

Trace element analyses of the tailings beach samples highlighted similar parameters to those 
highlighted in the monthly operational tailings composite and the metallurgical test sample.  
Metal concentrations were very similar to the monthly operational tailings composite values, with 
average molybdenum concentrations of 323 ppm, lower than the anticipated value of 0.1% 
MoS2 (i.e. 600 ppm Mo) projected in the Small Mine Permit Application (FortyTwo Metals, 
2005), and arsenic concentrations almost an order of magnitude lower than the metallurgical 
sample. 

Extraction tests at 3:1 liquid:solids ratio produced extracted leachate with neutral pH that met 
the B.C. approved and working water quality guidelines for freshwater aquatic life and wildlife for 
all parameters with the exception of sulphate and molybdenum in one sample.  Higher sulphate 
release from the drier samples from nearer the dam face suggested that some sulphide 
oxidation had occurred on the exposed beach surface, but the low metal levels indicated that 
oxidation of the exposed beach was not significant in contributing to the metals load in the 
tailings supernatant. 

Analytical results from samples collected from the two seepage collection ponds at the toes 
of the two tailings dams indicated that no values exceeded the permit effluent criteria, and there 
was only minor influence from dam construction, tailings seepage, and/or effluent discharges on 
the water quality in these ponds.   

  April 2009 



2008 Tailings Geochemical Data Summary Page iii 
MAX Molybdenum Mine  

In summary, the geochemical data for tailings from the MAX Molybdenum mine indicates that 
molybdenum content in the mill processed tailings is lower than the 600 ppm anticipated in the 
Small Mine Permit Application, but that sulphur contents are higher than the anticipated levels of 
0.5% to 1.5% total sulphur.  Molybdenum wastes are known to violate common prediction rules 
due to relatively slow oxidation rates and acid generation (Morin et al., 2001), and an NPR of <2 
to define potentially acid generating (PAG) materials may be conservative for this site given the 
long lag time (~13 years) demonstrated in a kinetic test conducted on a waste rock sample with 
an NPR of ~1.0 (MESH, 2009).  However, all tailings samples are considered PAG, having NPR 
values of 0.6 or less.   

Analysis of the exposed tailings beach below the Northwest Dam of the tailings storage facility 
indicated that some minor weathering and sulphide oxidation occurs in the drier, coarser tailings 
adjacent to the dam face, but that the amount generated during the short term of exposure is 
not contributing significantly to the metal loads in the tailings supernatant.  Monitoring of 
seepage in the collection ponds below the two dams indicates that there is some influence from 
dam construction, tailings seepage, and/or effluent discharges on the water quality in these 
ponds, but all parameters are well below permit effluent discharge criteria and only the sulphate 
concentration at the toe of the Main Dam exceeded BC Water Quality Guidelines for the 
Protection of Aquatic Life and/or Wildlife. 

Kinetic testing conducted on a metallurgical tailings sample developed from high grade ore 
(NPR ~0.12), with typically greater ARD potential than the monthly operation tailings samples, 
generated acidic drainage under laboratory conditions in 72 weeks, and subsequently released 
sulphate, fluoride, and a number of trace metals at significant rates, including Al, Cd, Cu, Ni, Se, 
and Zn.  However, the test also confirmed that few contaminants were released from buffered 
tailings (pH >7), with the key exceptions being molybdenum and sulphate.   

The acid generating potential evidenced in the tailings samples reinforces the need to keep the 
tailings buffered and/or saturated during operations, and saturated at closure, as anticipated in 
the Conceptual Reclamation Plan in the Small Mine Permit Application (FortyTwo Metals, 2005). 

Initiation of an additional humidity cell and/or on-site field barrel is recommended, using fresh 
tailings more typical of the current mill tailings than the metallurgical sample previously tested.  
This would provide more applicable leach rates when evaluating the required level of closure 
mitigation measures.  
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LIMITATIONS OF REPORT 

MESH Environmental Inc. (MESH) prepared this report for the account of FortyTwo Metals Inc. 
(FortyTwo Metals).  The material in it reflects the judgment of MESH staff in light of the 
information available to MESH 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.  MESH 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 written approval by MESH and FortyTwo Metals.  
Moreover, any quotation taken from this report must be made in such a manner that the 
meaning and intent are not materially changed from the meaning and intent as contained 
herein. 
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1. INTRODUCTION  

MESH Environmental Inc. (MESH) was requested by FortyTwo Metals Inc (FortyTwo Metals) to 
summarize the available 2008 tailings geochemistry data for FortyTwo Metals’ MAX 
Molybdenum Mine near Trout Lake, B.C. with respect to the potential for acid rock drainage 
(ARD) and metal leaching (ML).  The summarized data in this report includes: 

• static test results from monthly mill composites collected on site; 

• results from the September 19th, 2008 survey of the exposed north tailings beach at the 
Tailings Storage Facility conducted by MESH; and, 

• results from water samples collected from the seepage ponds at the toe of the two 
tailings impoundment dams. 

The mill composites were collected by MAX staff on site to meet the Ministry of Energy, Mines 
and Petroleum Resources (MEMPR) Permit M-226 (November 7, 2005) requirements.  The 
tailings beach survey was conducted to generally meet MEMPR Permit M-226, Section 
Protection of Land and Watercourses 3(e)(ii) which requires “…periodic samples from the 
tailings pond to assess depositional segregation effects.”  The survey also generally conformed 
to the suggested practices for an ARD/ML monitoring program for the MAX Molybdenum Project 
provided to Roca (MESH, 2007).  The seep survey was conducted to address, in part, MEMPR 
Permit M-226, Protection of Land and Watercourses, Section 4 – Drainage Monitoring (MEMPR 
2007), which requires a monitoring program capable of detecting significant metal leaching and 
provide early warning about the onset of ARD or an increase in contaminant loading drainage 
chemistry from individual disturbed areas and waste materials. 

The report has been structured into five sections.  Section 2 summarizes background 
information relevant to tailings geochemistry, including a description of the tailings impoundment 
and previous tailings geochemistry assessments.  Section 3 provides results from the monthly 
mill tailings composites.  Section 4 details the sampling and laboratory testing programs to 
evaluate the ARD/ML potential of the exposed tailings beach, and provides a discussion and 
summary of test results.  Results from water samples collected from the seepage collection 
ponds at the toe of the tailings dams are discussed in section 5.  Study conclusions, waste 
management implications and recommendations are outlined in Section 6. 

2. PROJECT BACKGROUND 

As outlined in the Small Mine Application (FortyTwo Metals, 2005), the MAX operation has 
developed a tailings containment facility with a footprint of approximately 12 ha and potential 
capacity of approximately 360,000 tonnes of tailings.  The mill produces flotation tailings on a 
campaigned schedule that are piped through a tailings discharge pipeline downslope to the 
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tailings containment facility at approximately 40% solids by weight.  Tailings are a mixture of 
sand and silt sizes.  Metallurgical testing indicated that approximately 65% of the tailings stream 
would be finer than the #200 sieve (75 microns).  The settled density of the tailings in the basin 
depends on the grain size, specific gravity, and discharge point.  The specific gravity of the 
tailings was conservatively estimated to be 2.65, with an estimated dry density of 1.4 t/m3.  

The Small Mine Application noted that the expected sulphide content of the ore would range 
from negligible to 2% pyrite and 1% to 4% total sulphide.  Based on this, tailings solids were 
expected to be similar, albeit with a reduced MoS2 grade and a somewhat reduced sulphide 
content.  Residual MoS2 in the tailings was estimated to be on the order of 0.1% MoS2. (0.06% 
or 600 ppm Mo), assuming 95% recovery from an ore feed of approximately 2.0% MoS2.  
Residual sulphides in the tailings were estimated to be on the order of 0.5% to 1.5% total 
sulphur, similar to that seen in the low grade ore. 

Subsequent to submission of the Small Mine Permit Application in 2005, bench scale tests were 
conducted by International Metallurgical and Environmental Inc. (IME) on a high grade mixture 
of molybdenum bearing rock (2.44% MoS2, or 1.46% Mo) from the MAX Molybdenum property.  
Flotation tailings generated from the bench-scale metallurgical laboratory test were analysed for 
acid rock drainage (ARD) and metal leaching (ML) properties using standard static tests 
including acid-base accounting (ABA) and metal content analyses (Mehling Environmental 
Management Inc., 2006).  Although the results indicated a higher than anticipated tailings 
molybdenum content of 1138 ppm, and a higher than expected total sulphur content of 3.22% 
as a result of the unusually high grade feed, a humidity cell test was initiated on the 
metallurgical test testing in August 2006.  Kinetic testing on the metallurgical tailings sample 
was terminated in August 2008 after 104 cycles.  Acidic conditions (<pH 6) were reached after 
cycle 72 but the cell was allowed to run to provide a worst-case (upper boundary) for potential 
metal release rates.  A summary of the humidity cell results on the metallurgical program tailings 
sample is provided in Appendix A. 

The MAX mill was commissioned in early November 2007, with sustained mill operations achieved 
in later November at 250 tonnes per day (pers. comm., S. Broughton, FortyTwo Metals, 15 
August 2008).  All feed material supplied to the mill in November and December 2007 were 
sourced from the visually sorted (VSR) stockpile and/or other low grade materials, as the mill 
components were tested and tuned.  By January 2008, typical ore grade material was being 
sent to the mill, such that the January tailings were expected to be typical of future tailings 
production. Tailings deposition in the facility occurs through spigotting.  Initial plans that called 
for water from the tailings pond to be reclaimed and pumped back to the mill for recycling have 
been modified, such that no water is recycled (pers. comm., D. Seaton, FortyTwo Metals, 19 
September. 2008). 
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3. MONTHLY COMPOSITE MILL SAMPLES  

3.1 Sampling and Analytical Program 

Since commissioning and startup in late 2007, monthly mill tailings composite samples for ARD 
testing have been collected by MAX mine staff.  Each of the monthly composite samples is 
compiled by thoroughly mixing daily ~40 g dry splits of final tailings material from the mill circuit.  
Samples are sent to SGS-CEMI (formerly Canadian Environmental and Metallurgical Inc.) in 
Burnaby, B.C. and tested to assess for ARD potential using standard ABA methods, following 
suggested practices (MESH, 2007).  Tests include paste pH, paste EC, fizz rating, standard 
Sobek NP, Total Inorganic Carbon (TIC), and sulphur speciation (total- and sulphate-sulphur 
analyses).  The tailings samples are also submitted for multi-element ICP on sample solids 
following an aqua regia digestion to assess metals content.  A Single Addition Net Acid 
Generation (NAG) test and an Acid Buffering Characteristic Curve (ABCC) analysis are typically 
performed on one sample each quarter.  All tests are performed in accordance with the 
Guidelines and Recommended Methods for the Prediction of Metal Leaching and Acid Rock 
Drainage at Minesites in British Columbia (Price, 1997) and/or AMIRA (2002).  Analytical ABA 
and NAG test results are shown on Table 3.1.  Metal content analyses are provided in Table 
3.2.  Acid Buffering Characteristics curves are shown graphically in Figure 3.1. 

3.2 Results 

As shown in Table 3.1, the 2008 monthly composite samples showed total sulphur contents with 
a range from 1.25% to 2.2%, and an average of 1.67%, greater than the anticipated range for 
tailings in the Small Mine Permit Application of 0.5 to 1.5% total sulphur (FortyTwo Metals, 
2005), albeit substantially lower than the total sulphur in the 2005 metallurgical test sample 
(3.22%).   

Sulphide sulphur content provided more variable results.  Both of the 2007 operational 
composite samples and the January 2008 composite indicated that a large proportion of the 
total-sulphur content was present in sulphate form, at ~0.64% sulphate-sulphur, significantly 
greater than the 0.06% shown in the metallurgical tailings test sample (Figure 3.2).  The high 
sulphate values were also unusual relative to the VSR material that was fed to the plant during 
this period (MESH, 2008).  The sampling protocols were reviewed, and it was determined that 
the samples had likely oxidized during preparation and compilation prior to sending to the 
analytical lab.  Specifically, the fine grained samples had been oven-dried on site, which likely 
enhanced oxidation.  Protocols were modified for the remainder of 2008, with the collection and 
compilation of ‘wet’ samples, which were subsequently air-dried at the analytical lab (email, S. 
Broughton, FortyTwo Metals, June 3, 2008).   

Results for February and March 2008 demonstrated the low sulphate values expected for the 
tailings stream (0.01%).  Sulphate values in the June through September samples were slightly 
higher (0.12% to 0.19%) (Figure 3.2), but this may have been due to delay in the samples 
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reaching the laboratory, allowing some oxidation to occur prior to analysis.   

Overall, the 2008 tailings proved to be alkaline, with paste pH values of 7.11 to 8.17 (Table 3.1, 
Figure 3.3).  Standard Sobek NP values ranged from 15.4 to 30.1 kgCaCO3 equivalents/tonne 
(average of 20.1 kgCaCO3 equivalents/tonne, higher than the metallurgical sample at 12.3 
kgCaCO3 equivalents/tonne.  The Carbonate-NP values, calculated from total inorganic carbon 
(TIC) analyses, were generally lower than the Standard Sobek NP values, ranging from 7.5 to 
17.5 kgCaCO3 equivalents/tonne (average of 11.8 equivalents/tonne) indicating limited 
presence of carbonates in the tailings samples and consistent with the ‘slight’ fizz rating (Figure 
3.4).  These Carbonate-NP values were 38% to 107% (average of 61%) of the Standard Sobek 
NP values, suggesting that the buffering capacity in the tailings comes from both carbonate 
minerals such as calcite and dolomite, as well as non-carbonate minerals such as alumino-
silicates (i.e. biotite, chlorite, muscovite, feldspars and plagioclase) associated with the deposit 
and identified in ore and waste rock mineralogical analyses (MESH, 2009), although biotite was 
not reported in the XRD analyses of the beach tailings (section 4.2).  Acid buffering 
characterization curves (ABCC) conducted on 3 of the monthly 2008 composite tailings samples 
(Figure 3.1) also suggested NP was divided between carbonate and alumino-silicate minerals, 
with 31% to 40% of measured Standard Sobek NP effective above a pH of 5.5 (typical of 
reactive calcite and dolomite).  This effective NP above pH 5.5 represented approximately 50 to 
100% of the measured Carbonate-NP values, indicating the occasional presence of iron 
carbonates that do not provide effective buffering at pH 5.5, such as the ankerite and siderite 
noted in some of the tailings beach samples (section 4.2). 

ABA results can be compared to regulatory screening criteria as an initial classification of a 
sample’s potential for acid generation.  In B.C., ABA results are compared to the criteria 
specified in the prediction manual “Draft Manual of Guidelines and Recommended Methods for 
the Prediction of Metal Leaching and Acid Rock Drainage at Minesites in British Columbia” 
(Prediction Manual) (Price, 1997).  As indicated in the guidelines, the preliminary classification 
of a sample’s potential to generate acid is based on the neutralization potential ratio (NPR) 
defined as the ratio of NP:AP in the sample using a measured neutralization potential (NP) and 
an acid potential (AP) calculated from sulphur content.   
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The B.C ARD screening criteria are as follows: 

Potential for 
ARD 

Initial 
Screening 

Criteria 
Comments 

Likely NPR < 1 Likely ARD generating unless sulphide minerals are non-reactive 

Possibly 1 < NPR < 2 Possibly ARD generating if NP is insufficiently reactive or is depleted 
at a faster rate than sulphides 

Low 2 < NPR < 4 
Not potentially ARD generating unless significant preferential 
exposure of sulphides along fracture planes, or extremely reactive 
sulphides in combination with insufficiently reactive NP 

None NPR > 4 No further testing required unless materials are to be used as a 
source of alkalinity 

  (Price, 1997)

Price (1997) recommends that all materials with NPR less than 2 be treated as potentially acid 
generating (PAG), unless kinetic testing is conducted and results indicate the materials to be 
non-potentially acid generating (Non-PAG).  However, molybdenum wastes are known to violate 
common prediction rules due to relatively slow oxidation rates and acid generation (Morin et al., 
2001), and a NPR of <2 may be conservative for this site, based on the results from kinetic tests 
conducted to date on waste rock.  Humidity cell kinetic testing on 3 waste rock samples, 
including a PAG sample with an NPR of 1.0 (HC 3) indicated that waste rock is slow to react 
(i.e. estimated lag phase of ~13 years to onset of acidic conditions for HC 3).  These results 
were also consistent with pre-reclamation analyses conducted by Rescan Environmental Inc. on 
high grade ore and bulk ore samples left on surface for 20 years, in which only a few samples 
reported paste pH values <7, despite NPR values generally less than 1.0 (MESH, 2009).  

Conservatively using total sulphur values where sulphate values were suspect, all 2008 monthly 
operational tailings samples from the MAX mill would be classified as being likely to generate 
net acidic drainage (PAG), with NPR values at, or less than 0.6 (Figure 3.5).  Although likely 
acid generators, the operating samples have substantially lower ARD potential than the 
metallurgical test sample used in the humidity cell tests that became acidic in 72 weeks 
(Appendix A).  Sobek NPR values roughly correlate with total sulphur content, with NPR values 
decreasing as total sulphur content increases (Figure 3.6).  NAG tests conducted on the 
December 2007, June 2008, August 2008 and December 2008 samples confirmed that the 
samples were likely to be PAG (Table 3.1, Figure 3.7).   

While the B.C. ARD screening criteria address the potential of a sample to generate acidic 
drainage, they do not address the potential for metal leaching.  Although metal solubility varies 
with a number of site specific factors, including mineral form, weathering conditions, surface 
area, disposal conditions, site precipitation and hydrology, screening was conducted for metals 
of potential interest as suggested by Price (12997).  This consisted of comparing the metal 
content of the operational tailings samples to the average distribution of elements in the earth’s 
crust, for a low calcium granitic rock (Price, 1997), these generally providing the most 
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conservative comparative average crustal values for the two rock types that were potential feed 
to the mill (granodiorites and metasediments).  Metals that were greater than 10 times the 
average values were noted as being of potential interest (Price,1997).   

As shown in Table 3.2, and consistent with the findings from the metallurgical test sample 
(MEMI, 2006), copper, lead and zinc often associated with molybdenum deposits, are at low 
levels in this deposit.  Residual molybdenum in the operational tailings was somewhat lower 
than the anticipated 0.1% MoS2 (i.e. 600 ppm Mo), ranging from 148 to 507 ppm (average of 
306 ppm).  Other trace metals of potential interest, at more than 10 times the average values, 
included Ag, As, Bi, S and Se, and, in occasional samples, Cd, Co, and Cr, and in a single 
sample, Cu at 110 ppm.  Arsenic values in the operational samples were lower than the 
metallurgical sample by an order of magnitude, at 27 ppm. 

3.3 QA/QC 

QA/QC measures included laboratory duplicate analyses for ABA and elemental parameters on 
a number of samples.  Results of duplicate analyses are provided in Attachment B.  The relative 
percent differences (RPDs) for duplicate analyses were calculated and their precision 
evaluated.  Overall, results showed generally good reproducibility with differences between 
analytical results typically less than 10%. 

4. TAILINGS BEACH STUDY 

4.1 Sampling and Analytical Program 

MESH conducted a survey of the exposed north tailings beach at the Northwest Dam of the 
MAX Tailings Storage Facility on September 19th, 2008.  The tailings beach survey was 
conducted to generally meet MEMPR Permit M-226, Section Protection of Land and 
Watercourses 3(e)(ii) which requires “…periodic samples from the tailings pond to assess 
depositional segregation effects.”  The survey also generally conformed to the suggested 
practices for an ARD/ML monitoring program for the MAX Molybdenum Project provided to 
Roca (MESH, 2007).   

On September 19th, the exposed north beach was limited in extent, with walkable sands 
extending ~7 metres from the west half of the Northeast Dam, and walkable material extending 
from an older spigot site ~ 25 m on the east side of the dam (Figure 4.1).  Exposed tailings were 
considered a maximum of one month old (pers. comm., D. Seaton, Forty Two Metals, 
September 2008).  Softer tailings from the then current spigot point extended ~40 m from the 
west side of the dam.  There was no tailings beach at the Southwest Dam. 

Five samples were collected from the walkable area of the tailings beach (Figure 4.1).  Sample 
descriptions are provided on Table 4.1, and a photo log is provided in Appendix C.  Three 
samples (TP1-1A, TP2-1 and TP4) were collected from surface along the length of the dam.  
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Two sites (TP1-1 and TP1-2) were located perpendicular to the dam to provide a profile away 
from the dam down the spigot cone, from drier, coarse tails at TP1-1 to wetter, finer tails at TP1-
2.  All samples were collected from surface (0 to 15 cm depth), with the exception of one sample 
(TP1-1B), which was collected from 20 to 40 cm depth to assess whether surface materials 
were more oxidized than underlying tailings.   

Samples were sent to SGS-CEMI in Burnaby, B.C. for laboratory testwork.  All samples were 
submitted for acid-base accounting (ABA) tests, elemental analyses and grainsize distribution 
analyses.  ABA tests included paste pH, fizz rating, total sulphur (by Leco furnace method), 
sulphate sulphur (by HCl dissolution), Standard Sobek neutralization potential (Sobek et al., 
1978), and total inorganic carbon (TIC, with calculated carbonate NP).  A standard elemental 
suite was completed using multi-element ICP methods (ICP-OES) following an aqua regia 
digestion.  Fluoride assays were conducted, as well as rinse electrical conductivity (EC) on as 
received samples.  Grainsize distribution analyses were performed by Golder Associates Ltd. 
Burnaby Laboratory.  Detailed analyses are provided in Appendix D, and summarized on Figure 
4.2. 

Based upon this initial data, additional testing was completed on a subset of the tailings 
samples.  Whole fraction splits of three samples were submitted to the University of British 
Columbia (UBC) for quantitative mineralogical analysis by X-ray diffraction (XRD) with Rietveld 
refinement.  In addition, the same 3 samples were analyzed for acid buffering characteristic 
curves (ABCC) (AMIRA, 2002).  The three surface samples from along the dam were submitted 
for short-term shake flask leach extraction tests.  The leach extraction tests were completed at a 
3:1 water to solids ratio and agitated for 24 hours with leachates filtered through a 0.45 micron 
filter and analyzed for pH, conductivity, acidity, alkalinity, hardness, SO4, Cl, F and dissolved 
metals by ICP-MS.  One sample was also submitted for sequential NAG testing (AMIRA, 2002). 

Analytical procedures generally followed the Draft Guidelines and Recommended Methods for 
the Prediction of Metal Leaching and Acid Rock Drainage at Minesites in British Columbia 
(Price, 1997).   

4.2 Results 

Grainsize analyses (Figure 4.2) indicated that there was some limited grainsize segregation on 
the walkable portion of the beach, with slightly coarser material near the top of the spigot cone 
(samples TP1-1A/B) and sample TP4 adjacent to the dam, as expected.  These samples 
contained 40%, 22% and 29% silt and clay sizes (<0.06 mm), respectively.  The other samples, 
closer to the supernatant pool and the edge of the walkable area (TP1-2 and TP 2-1) were finer, 
with 56 to 62% silt and clay sizes.   

Mineralogy results for thee samples (TP1-1A, TP1-1B and TP2-1 - Table 4.2) indicated that the 
primary minerals in the tailings consisted mainly of quartz, muscovite, plagioclase and K-
feldspar in varying proportions, similar to the waste rock (MESH, 2009).  Minor phases present 
included clinochlore (chlorite), as well as carbonates and sulphides.  Biotite, noted in the waste 
rock samples, was not observed in these tailings samples. Trace calcite was reported in all 
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three samples (0.5 to 0.8 wt%).  Other carbonates were difficult to identify, and appeared to 
include varying trace amounts of dolomite/ankerite and/or siderite.  These were observed in 
sample TP1-1A from the drier surface of the spigot cone,.  Gypsum was also identified in the 
this surface sample (0.4 wt.%), which suggests some sulphur oxidation/weathering had 
occurred at this site. No such weathering minerals were reported in the waste rock samples 
(MESH, 2009). 

Sulphide mineralization (~3-5 wt.%) in the tailings samples consisted mainly of pyrrhotite and 
pyrite, with trace molybdenite noted in only one sample at 0.1 wt% (Table 4.2).  Equivalent total 
sulphur content would be in the range of 1.5 to 2.3%, somewhat higher than the 0.5 to 1.5% 
originally anticipated for tailings, and consistent with expected range of molybdenite content in 
the tailings (FortyTwo Metals, 2005).  

Analytical results for total sulphur content in the five samples ranged from 1.47 to 2.81% (Table 
3.1), but there was no clear trend related to grainsize.  Samples collected closer to the dam 
(TP1-1A, TP1-1B and TP4) had slightly higher sulphate values (0.07 to 0.11% sulphate sulphur) 
compared to more remote sites (0.04% sulphate sulphur) (Table 3.1 and Figure 3.2), suggesting 
some oxidation of the unsaturated surface tailings had occurred.  Paste pH values were all near 
neutral (pH 7.11 to pH 7.75), and appeared to roughly correlate to sulphate sulphur content 
(decreasing pH with higher sulphate sulphur contents), but did not correlate well with total 
sulphur content (Figure 3.3).  Sobek NP values showed slightly higher NP values for the two 
finer/wetter samples (11.0 and 13.8 kgCaCO3 equivalents/tonne) and slightly lower NP values 
(7.7 to 9.6 kg kgCaCO3 equivalents/tonne) for the same three slightly coarser samples (TP1-1A, 
TP1-1B and TP4) collected closer to the dam face, again suggesting slightly more weathering in 
the drier coarser samples nearer the dam face.  Sobek NP values for the approximately one 
month old beach samples collected on September 19th were only slightly lower than Sobek NP 
shown in the August and September operational tailings composites (16.3 and 15.4 kgCaCO3 
equivalents/tonne, respectively), but were typically lower than the bulk of the operational 
samples (Figure 3.4).  Total inorganic carbon, and calculated Carbonate NP values for the five 
samples were low, and in a fairly narrow range (6.7 to 10 kgCaCO3 equivalents/tonne), quite 
similar to the quantitative XRD analyses for carbonates.  Carbonate NP values were 
consistently slightly lower than the standard Sobek NP values (Figure 3.4). 

Acid buffering characteristic curves conducted on three of the samples (Figure 3.1) indicated 
that essentially all of the limited buffering capacity was effective above pH 5.5 (81 to 109%), 
indicating that reactive carbonates contribute the majority of the measured buffering capacity in 
the Sobek NP values.  This included samples TP1-1A (102% of Standard Sobek NP effective 
above pH 5.5), despite XRD indicating that less effective carbonates such as ankerite and 
siderite were potentially present in the sample. 

All samples classified as PAG, with Sobek and Carbonate NPR values of 0.1 to 0.2 (Table 3.1 
and Figure 3.5).  Similar to the monthly operational tailings samples, Sobek NPR values roughly 
correlated with total sulphur content, with NPR values decreasing as total sulphur content 
increases (Figure 3.6).  A sequential NAG test conducted on the sample with the higher 
standard Sobek NP of 10.0 kgCaCO3 equivalents/tonne (TP2-1) confirmed the PAG 
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classification (Table 3.1 and Figure 3.7).   

Trace element content of the tailings beach samples was quantified using aqua-regia digestion 
and followed by an ICP finish (Table 3.2).  Results were compared to the average distribution of 
elements in the earth’s crust, for a low calcium granitic rock (Price, 1997), these generally 
providing the most conservative comparative average crustal values for the two rock types that 
were potential feed to the mill (granodiorites and metasediments).  Metals that were greater 
than 10 times the average values were noted as being of potential interest, as suggested by 
Price (1997).  As shown in Table 3.2, the comparison highlighted similar parameters to those 
highlighted in the monthly operational tailings composite and the metallurgical test sample.  
Residual molybdenum in the tailings beach samples ranged from 127 to 647 ppm, with an 
average of 323 ppm, very similar to the monthly operational tailings composite values, and 
lower than the anticipated value of 0.1% MoS2 (i.e. 600 ppm Mo) projected in the Small Mine 
Permit Application (FortyTwo Metals, 2005).  Other metals of potential interest, at more than 10 
times the average values, include Ag, As, Bi, S and Se, and, in occasional samples, Cd, Co, 
and Cr, and in a single sample, Cu at 103 ppm.  Copper, lead and zinc often associated with 
molybdenum deposits, are at low levels in this deposit.  Arsenic values in the tailings beach 
samples are almost an order of magnitude lower than the metallurgical sample, but slightly 
higher than the monthly operational tailings composite, at 19 to 61 ppm (average of 36 ppm).  

Elevated metal content in the tailings does not necessarily imply that they are leachable, since 
metal solubility varies with a number of factors including mineral form, weathering conditions, 
surface area, disposal conditions, site precipitation and hydrology.  Short-term shake flask leach 
extraction tests with a water to solid ratio of 3:1 were used on three of the five samples to 
evaluate what elements are readily soluble when exposed to water.  As a screening tool, the 
results (Table 4.3) were compared to the B.C. approved and working water quality guidelines for 
freshwater aquatic life, and for wildlife for molybdenum.   

The results indicated that the extracted leachate met the B.C. approved and working water 
quality guidelines for freshwater aquatic life for all parameters with the exception of sulphate in 
all three samples, and molybdenum in one sample.  The soluble sulphate values ranged from 
323 mg/L in the leachate from the finer/wetter sample (TP2-1) and from 600 to 984 mg/L in the 
two drier, coarser surface samples adjacent to the dam face (TP1-1A andTP4).  The higher 
sulphate release from the drier samples suggests that some sulphide oxidation had occurred on 
the exposed beach surface.  Conversely, molybdenum concentrations were very low in leachate 
from the two surface samples (0.0152 and 0.0021 mg/L from TP1-1A and TP4, respectively) 
and somewhat elevated in the leachate from sample TP2-1 at 0.0932 mg/L.  This latter value 
was well below the allowable effluent discharge criteria of 2 mg/L, and appears to be more likely 
associated with tailings process water quality than weathering of the tailings solids. 

5. TAILINGS DAM SEEPAGE QUALITY 

As part of a seep survey-conducted during an October 9, 2009 site visit by MESH, water quality 
samples were collected from the seepage collection ponds at the toe of the two tailings storage 
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impoundment dams.  The seep survey was conducted to generally to conform with 
recommendation for Acid Rock Drainage (ARD) and Metal Leaching (ML) monitoring provided 
to Roca Mines Inc (Roca) in a technical memo dated February 19, 2007 (MESH, 2007).  A 
report on the full seep survey was provided as part of the Geochemical Characterization 
Program on the Waste Rock Pile (MESH, 2009).  A summary pertaining to the tailings storage 
facility is provided here.  

Sample MAX-5 was collected at the toe of the Northwest Dam, and sample MAX-6 was 
collected at the toe of the Main Dam (Figure 5.1).  Photographs of the sites are provided in 
Appendix C (Photos 14 through 17).  A full suite of analyses was conducted on all samples 
including physical parameters, anions, nutrients, total metals and dissolved metals.  The results 
(Table 5.1) were compared to the relevant BC Water Quality Guidelines for the Protection of 
Aquatic Life and/or Wildlife.  A comparison of results to Permit PE-18167 effluent requirements 
was also conducted. 

The analytical results from the two seepage collection ponds indicated that no values exceeded 
the permit effluent criteria, and only the sulphate concentration at the toe of the Main Dam 
exceeded BC Water Quality Guidelines for the Protection of Aquatic Life and/or Wildlife.  The 
samples typically showed slightly higher pH and total alkalinity values (8.1 and 8.2, and 130 and 
160 mg/L CaCO3 equivalents, respectively), and generally lower concentrations for other 
parameters than the other seep survey sites located near the waste rock piles and mill site, but 
suggested that there is still some influence from dam construction, tailings seepage, and/or 
effluent discharges on the water quality in these ponds.  Sulphate values were 63 and 180 mg/L 
at the NW and Main (SE) TSF seepage ponds respectively, and nitrate was somewhat elevated 
at the Main (SE) TSF seepage pond at 26 mg/L.  Ammonia values were negligible at 0.014 and 
0.017 mg/L respectively.  Total molybdenum values, at 0.0279 and 0.0181 mg/L at the two sites 
respectively, were at similar concentrations to those in the plantsite sump (MAX-2) - nearly two 
orders of magnitude below allowable effluent discharge quality. 

6. CONCLUSIONS AND RECOMMENDATIONS 

In summary, the geochemical data for tailings from the MAX Molybdenum mine indicates that 
molybdenum content in the mill processed tailings is lower than the 600 ppm anticipated in the 
Small Mine Permit Application, but that sulphur contents are higher than the anticipated levels of 
0.5% to 1.5% total sulphur.  Molybdenum wastes are known to violate common prediction rules 
due to relatively slow oxidation rates and acid generation (Morin et al., 2001), and an NPR of <2 
to define potentially acid generating (PAG) materials may be conservative for this site given the 
long lag time (~13 years) demonstrated in a kinetic test conducted on a waste rock sample with 
an NPR of ~1.0 (MESH, 2009).  However, all tailings samples are considered PAG, having NPR 
values of 0.6 or less.   

Analysis of samples from the exposed tailings beach below the Northwest Dam of the tailings 
storage facility indicated that some minor weathering and sulphide oxidation occurred in the 
drier, coarser tailings adjacent to the dam face, but that the tailings remained buffered, and the 
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metal and sulphate loads generated during the short term of exposure (~1 to 2 months) was not 
contributing significant loads to the tailings supernatant. 

Kinetic testing conducted on a metallurgical tailings sample developed from high grade ore 
(NPR ~0.12), with typically greater ARD potential than the monthly operation tailings samples, 
generated acidic drainage under laboratory conditions in 72 weeks, and subsequently released 
sulphate, fluoride, and a number of trace metals at significant rates, including Al, Cd, Cu, Ni, Se, 
and Zn.  However, the test also confirmed that few contaminants were released from buffered 
tailings (pH >7), with the key exceptions being molybdenum and sulphate.   

Monitoring of seepage in the collection ponds below the two dams indicated that there is some 
influence from dam construction, tailings seepage, and/or effluent discharges on the water 
quality in these ponds, but all parameters are well below permit effluent discharge criteria and 
only the sulphate concentration at the toe of the Main Dam exceeded BC Water Quality 
Guidelines for the Protection of Aquatic Life and/or Wildlife. 

The acid generating potential evidenced in the tailings samples reinforces the need to keep the 
tailings buffered and/or saturated during operations, and saturated at closure, as anticipated in 
the Conceptual Reclamation Plan in the Small Mine Permit Application (FortyTwo Metals, 2005). 

Initiation of an additional humidity cell and/or on-site field barrel is recommended, using fresh 
tailings more typical of the current mill tailings than the metallurgical sample previously tested.  
This would provide more applicable leach rates when evaluating the required level of closure 
mitigation measures.  

7. CLOSURE 

MESH Environmental Inc. is pleased to submit this final report summarizing the 2008 
geochemistry data for the MAX tailings.  We trust that the contents of this report meet your 
current requirements and expectations.  If you have any queries or concerns, please do not 
hesitate to contact the undersigned.  

 

MESH Environmental Inc. 

per: 

ORIGINAL SIGNED BY 

 

Reviewed by: 

ORIGINAL SIGNED BY 

 

Peri Mehling, P.Eng. (B.C.) 
Senior Consultant 

Andrea Samuels, B.Sc., B.Tech., GIT 
Project Geologist 
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Table 3.1: ABA and NAG Test Results

Paste EC7 Rinse 
pH

Paste 
pH

Moisture 
Content S(T) S(SO4) S(S-2) AP8 TIC Ca-NP Standard 

Sobek NP
pH After 
Reaction Fizz Test NNP 

(Sobek)
NNP   (Ca-

NP)
NPR 

(Sobek)
NPR      

(Ca-NP)
NAGpH NAGpH

NAG (pH 
4.5)

NAG (pH 
7.0)

μS/cm % % % % kgCaCO3/tonne %

2005 Met Tailings Sample & HC - Pre-test 7.80 3.22 0.06 3.16 98.8 0.19 15.8 12.3 - Slight -86.5 -83.0 0.1 0.2
2006 Met Tailings Sample & HC - Post-test 2.87 2.58 0.12 2.46 76.9 0.01 0.8 -0.4 2.10 None -77.3 -76.1 0.0 0.0
Nov 2007 Composite Tails 610 8.05 1.29 0.64 0.65 40.3 0.15 12.5 19.9 1.96 Slight -20.4 -27.8 0.5 0.3
Dec 2007 Composite Tails 606 8.10 1.58 0.63 0.95 49.4 0.14 11.7 18.9 2.11 Slight -30.5 -37.7 0.4 0.2 2.75 2.75 16.76 24.60
Jan 2008 Composite Tails 603 8.17 1.54 0.65 0.89 48.1 0.14 11.7 30.1 2.10 Slight -18.0 -36.5 0.6 0.2
February 2008 Composite Tails 476 8.22 8.02 1.46 0.01 1.45 45.3 0.11 9.2 18.4 Slight -26.9 -36.1 0.4 0.2
March 2008 Composite Tails 636 8.10 7.85 1.37 0.01 1.36 42.5 0.13 10.8 16.7 Slight -25.8 -31.7 0.4 0.3
April 2008 Composite Tails
May 2008 Composite Tails
Monthly Final Tails Comp June 30/08 1544 7.44 8.12 1.52 0.15 1.37 47.5 0.16 13.3 20.8 1.98 Slight -22.0 -29.5 0.5 0.3 2.36 2.36 27.8 33.8
Monthly Final Tails Comp July 31/08 1429 7.56 7.96 2.2 0.12 2.08 68.8 0.15 12.5 22.7 1.78 Slight -42.3 -52.5 0.3 0.2
Tails Comp Aug 31/08 1698 7.57 7.90 1.98 0.19 1.79 61.9 0.09 7.5 20.0 1.85 Slight -35.9 -48.4 0.4 0.1
Tails Comp Sept/08 1301 7.63 7.89 1.25 0.16 1.09 39.1 0.21 17.5 16.3 1.85 Slight -17.8 -16.6 0.5 0.5 2.31 2.31 30.1 37.8
Monthly Tailings Composite - Oct 31 08 1086 7.80 7.40 1.73 0.1 1.63 54.1 0.12 10.0 15.4 2.03 Slight -35.5 -44.1 0.3 0.2
Monthly Tailings Composite - Nov 30 08 1155 7.73 7.36 1.95 0.1 1.85 60.9 0.14 11.7 21.1 2.04 Slight -36.7 -49.3 0.3 0.2
Final Tailings Composite - Dec 2008 1163 7.70 7.11 1.66 0.14 1.52 51.9 0.16 13.3 19.8 2.02 Slight -27.7 -38.5 0.4 0.3 2.561, 4.362, 4.383 2.56 16.9 18
TP1-1A   (Sept 19, 2008) 1025 7.20 1.7 0.07 1.63 50.9 0.08 6.7 7.7 1.78 Slight -43.2 -44.3 0.2 0.1
TP1-1B   (Sept 19, 2008) 832 7.11 2.4 0.07 2.33 72.8 0.09 7.5 8.6 1.93 Slight -64.2 -65.3 0.1 0.1
TP1-2   (Sept 19, 2008) 682 7.75 1.47 0.04 1.43 44.7 0.1 8.3 11.0 1.81 Slight -33.7 -36.4 0.2 0.2
TP2-1   (Sept 19, 2008) 1077 7.65 11.20 2.16 0.04 2.12 66.3 0.12 10.0 13.8 2.08 Slight -52.5 -56.3 0.2 0.2 2.121, 3.932, 4.673 2.121 33.22 39.20
TP-4   (Sept 19, 2008) 1055 7.15 2.81 0.11 2.7 84.4 0.1 8.3 9.6 1.88 Slight -74.8 -76.0 0.1 0.1

Notes:
S(T) = Total Sulphur. ARD Classifications (Price, 1997)
S(SO4) = Sulphate Sulphur. = Likely Potential for ARD (1<NPR).
S(S-2) = Sulphide Sulphur, calculated from Total Sulphur - Sulphate Sulphur. = Possible Potential for ARD (1<NPR<2)
AP = Acid Potential, calculated from sulphide-S; calculated from total-S when sulphide-S not available. = Low Potential for ARD (2<NPR<4)
TIC = Total Inorganic Carbon Content. =No Potential for ARD (NPR>4)
Ca-NP = Carbonate NP, calculated from TIC.
Standard Sobek NP = Standard Sobek Neutralization Potential.
NNP (Sobek) = Net Neutralization Potential, calculated from Standard Sobek NP - AP.
NPR (Sobek) = Neutralization Potential Ratio, calculated from Standard Sobek NP / AP.
NPR (Ca-NP) = Neutralization Potential Ratio, calculated from Carbonate NP / AP.

= Sulphate likely artificially high due to oven drying of samples prior to analysis.  AP calculated using Total Sulphur values.
= Sulphate may be artificially high due to extended storage of samples prior to analysis. AP calculated using Total Sulphur values.

NAG = Net Acid Generation.
1 NAGpH - first sequence.
2 NAGpH - second sequence.
3 NAGpH - third sequence
4 NAG for samples TP 2-1: 250 mL of 17.5% H2O2 adjasuted to pH 5.22 with 1 N NaOH
5 NAG for Dec 2007 Composite Tails: 250 mL of 17.5% H2O2 was used with a pH adjsutment to pH 5.20 using 1N NaOH.
5 NAG for June and August 2008 Composite Tails: 250 mL of 17.5% H2O2 was used with a pH adjsutment to pH 5.25 using 1N NaOH.
6 NAG for December 2008 Composite Tails: 250 mL of 17.5% H2O2 was used with a pH adjsutment to pH 5.21 using 1N NaOH.
7 For Tailings composites: Paste EC on "as received' sample
8 For Tailings composites: Total sulphur used in AP calculation due to uncertainty over sulphate sulphur values.
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Table 3.2:  Multi-element ICP Metal Results

Ag Al As Au B Ba Be Bi Ca Cd Ce Co Cr Cs Cu F3 Fe Ga Ge Hf Hg In K La Li Mg
ppm % ppm ppb ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm % ppm ppm %

Average crustal abundance for low calcium granitic rock 1 0.037 7.2 1.5 4 10 840 3 0.01 0.51 0.13 92 1 4.1 4 10 850 1.42 17 1.3 3.9 0.08 0.26 4.2 55 40 0.16
10x granitic rock threshold 0.37 72 15 40 100 8400 30 0.1 5.1 1.3 920 10 41 40 100 8500 14.2 170 13 39 0.8 2.6 42 550 400 1.6
Average crustal abundance for shale 2 0.07 8 13 x 100 580 3 -- 22.1 0.3 59 19 90 5 45 740 47.2 19 1.6 2.8 0.4 0.1 26.6 92 66 1.5
10x shale threshold 0.7 80 130 90 1000 5800 30 -- 221 3 590 190 900 50 450 7400 472 190 16 28 4 1 266 920 660 15
2005 Met Tailings Sample & HC - Pre-test tailings 0.2 0.47 399 44 0.5 5 0.41 1 13 100 99 5.14 0.30 0.30
2005 Met Tailings Sample & HC - Post-test tailings 0.3 0.37 96.6 34 1 2.6 0.05 2.4 10 8.4 21 2.2 82.2 236 3.93 2 0.1 0.1 0.1 0.01 0.22 5 9.7 0.22
Nov 2007 Composite Tails tailings 0.8 0.46 27 64 1 2.8 0.50 1.2 16 8.3 224 2.1 50 2.66 3 0.1 0.1 0.1 0.01 0.26 8 7.9 0.21
Dec 2007 Composite Tails tailings 0.3 0.47 21.6 66 1 3.2 0.43 1.5 16 8.9 161 2.4 62.5 2.90 2 0.1 0.1 0.1 0.01 0.28 8 9.4 0.21
Jan 2008 Composite Tails tailings 0.3 0.49 22.2 73 1 2.4 0.51 1.4 16 8.5 150 2.3 53.6 2.90 3 0.1 0.1 0.1 0.01 0.27 8 9.1 0.20
February 2008 Composite Tails tailings 0.2 0.21 24.9 30 1 2.9 0.44 0.5 11 8.4 36 1 41.4 200 2.53 1 0.1 0.1 0.1 0.01 0.08 5 3.8 0.11
March 2008 Composite Tails tailings 0.2 0.37 21.4 42 1 1.7 0.51 0.5 14 8.4 67 1.6 38.2 243 2.52 2 0.1 0.1 0.1 0.01 0.14 7 6.5 0.16
April 2008 Composite Tails tailings
May 2008 Composite Tails tailings
June 2008 Composite Tails4 tailings 0.4 0.41 26.2 48 1 4.6 0.58 0.6 11 8.2 29 2.5 66.1 234 2.91 2 0.1 0.1 0.005 0.01 0.19 5 8.4 0.25
July 2008 Composite Tails tailings 0.6 0.3 37.6 42 1 13.1 0.55 1.1 9 9.9 36 1.4 109.9 217 3.6 2 0.1 0.1 0.1 0.01 0.13 4 5.5 0.14
August 2008 Composite Tails4 tailings 0.4 0.25 28.9 38 1 5.9 0.47 0.7 8 8.6 40 1.1 79.9 231 3.18 1 0.1 0.1 0.005 0.01 0.1 4 4.3 0.12
September 2008 Composite Tails tailings 0.5 0.47 26.6 57 1 5.2 0.73 0.8 15 6.8 39 3 84.2 204 2.58 2 0.1 0.1 0.1 0.01 0.24 7 9.4 0.25
Monthly Tailings Composite - Oct 31 08 tailings 0.7 0.36 27.1 44 1 7.7 0.58 1.3 17 10.2 11 1.9 90.2 377 3.2 2 0.1 0.1 0.1 0.01 0.14 9 8.3 0.17
Monthly Tailings Composite - Nov 30 08 tailings 0.6 0.35 25.8 38 1 5.3 0.63 1 13 11.1 12 1.9 88.2 362 3.51 2 0.1 0.1 0.1 0.01 0.12 6 8.6 0.17
Final Tailings Composite - Dec 2008 tailings 0.7 0.51 32 44 1 6.7 0.71 0.5 17 10.9 19 3.4 78.2 384 3.43 3 0.1 0.1 0.1 0.01 0.23 8 13.4 0.26
TP1-1A tailings 0.4 0.2 24 36 1 2.9 0.34 0.5 8 7.6 50 0.8 91.2 173 2.93 1 0.1 0.1 0.1 0.04 0.08 4 3.9 0.09
TP1-1B tailings 0.7 0.21 44.8 37 1 4.4 0.34 1.4 8 10.6 106 0.7 84.4 212 3.81 1 0.1 0.1 0.1 0.01 0.09 4 3.6 0.08
TP1-2 tailings 0.3 0.2 19.1 34 1 2.3 0.37 0.4 8 6.6 56 0.8 69.4 227 2.57 1 0.1 0.1 0.1 0.01 0.08 3 3.8 0.08
TP2-1 tailings 0.5 0.26 31.8 41 1 14 0.43 0.5 8 9.4 77 0.9 73.2 197 3.53 1 0.1 0.1 0.1 0.01 0.11 4 4.5 0.09
TP4 tailings 0.6 0.2 60.6 36 1 27.9 0.41 1 8 10.9 92 0.9 102.5 184 4.08 1 0.1 0.1 0.1 0.01 0.1 4 4.2 0.08

Mn Mo Na Nb Ni P Pb Rb Re S Sb Sc Se Sn Sr Ta Te Th Ti Tl U V W Y Zn Zr
ppm ppm % ppm ppm ppm ppm ppm ppb % ppm ppm ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm

Average crustal abundance for low calcium granitic rock 1 390 1.3 2.58 21 4.5 600 19 170 0.03 0.2 7 0.05 3 100 4.2 17 0.12 2.3 3 44 2.2 40 39 175
10x granitic rock threshold 3900 13 25.8 210 45 6000 190 1700 0.3 2 70 0.5 30 1000 42 170 1.2 23 30 440 22 400 390 1750
Average crustal abundance for shale 2 850 2.6 0.96 11 68 700 20 140 0.24 1.5 13 0.6 6 300 0.8 12 0.46 1.4 3.7 130 1.8 26 95 160
10x shale threshold 8500 26 9.6 110 680 7000 200 1400 2.4 15 130 6 60 3000 8 120 4.6 14 37 1300 18 260 950 1600
2005 Met Tailings Sample & HC - Pre-test tailings 266 1138 0.02 24 339 8.0 5 1 10 31 0.05 10 10 4 34 4
2005 Met Tailings Sample & HC - Post-test tailings 132 1107 0.01 1.1 13.9 270 8.2 18.6 111 2.36 1 1.4 0.5 0.6 4 0.1 0.5 3.6 0.043 0.2 1.3 11 1.3 4 28 0.8
Nov 2007 Composite Tails tailings 195 311.1 0.03 0.7 11.9 620 7.7 19.8 62 1.28 0.1 1.9 1.7 0.5 59 0.1 0.4 3.4 0.032 0.2 2.0 15 0.8 5.2 36 0.9
Dec 2007 Composite Tails tailings 209 415.7 0.03 0.8 11.6 530 7.5 22.5 51 1.48 0.1 2 1.4 0.4 64 0.1 0.5 3.6 0.036 0.2 2.5 18 0.7 5.3 35 1
Jan 2008 Composite Tails tailings 220 407.1 0.03 0.9 11.8 610 6.8 20.8 57 1.47 0.1 1.9 1.7 0.6 76 0.1 0.5 3.6 0.035 0.2 2.8 16 0.8 5.7 38 1.1
February 2008 Composite Tails tailings 134 148 0.02 0.8 6.7 410 5.5 6 25 1.01 0.1 0.6 0.5 0.3 55 0.1 0.1 2 0.015 0.1 2.2 11 0.6 5.9 18 0.6
March 2008 Composite Tails tailings 176 157 0.02 0.9 8.3 430 4.3 9.8 21 1.05 0.1 0.9 0.5 0.3 60 0.1 0.1 2.9 0.024 0.1 3.4 16 0.7 6.1 25 0.8
April 2008 Composite Tails tailings
May 2008 Composite Tails tailings
June 2008 Composite Tails4 tailings 255 233 0.02 1 11.3 390 11.3 15.3 19 1.33 0.3 1.3 0.8 0.4 66 0.1 0.2 3 0.031 0.2 3.2 12 1.3 5.4 37 1
July 2008 Composite Tails tailings 176 506.7 0.02 0.9 7.3 440 10.3 8.6 47 2.06 0.3 0.7 0.5 0.3 68 0.1 0.3 2.1 0.019 0.1 3.4 8 1.1 5.7 28 0.9
August 2008 Composite Tails4 tailings 151 296.8 0.02 0.9 6.9 400 8.2 6.7 33 1.73 0.2 0.6 1.1 0.3 66 0.1 0.2 1.8 0.017 0.1 3.2 8 0.8 5 24 0.7
September 2008 Composite Tails tailings 284 339.8 0.03 1.1 10.1 500 12.8 18.1 34 1.15 1.2 1.3 0.5 0.4 87 0.1 0.2 3.7 0.033 0.2 3.5 12 1.4 6.9 46 1
Monthly Tailings Composite - Oct 31 08 tailings 211 409.2 0.02 1.2 7 530 11.8 11.3 51 1.63 0.2 1.2 0.9 0.3 70 0.1 0.2 5.9 0.031 0.1 5.4 13 1.3 7.7 32 1.2
Monthly Tailings Composite - Nov 30 08 tailings 203 296.8 0.02 0.9 6.9 400 8.2 6.7 33 1.73 0.2 0.6 1 0.4 83 0.1 0.2 3.7 0.026 0.1 4.8 13 1.4 7.7 29 1.1
Final Tailings Composite - Dec 2008 tailings 297 154.3 0.02 1.2 12.8 540 15.7 18.7 16 1.74 0.4 1.7 0.8 0.5 97 0.1 0.1 4.7 0.042 0.2 4.2 18 0.9 7.4 43 0.9
TP1-1A tailings 128 180 0.02 0.9 5.4 360 8.8 5.3 23 1.53 0.2 0.6 0.6 0.7 42 0.1 0.1 1.6 0.015 0.1 3.4 3 0.7 4.9 24 0.6
TP1-1B tailings 161 647.2 0.02 0.9 9.5 290 16.3 5 96 2.35 0.2 0.5 0.7 0.5 43 0.1 0.3 1.5 0.013 0.1 2.6 2 1.3 4.1 38 0.6
TP1-2 tailings 130 127.2 0.02 0.8 6 370 7.3 5.5 17 1.28 0.1 0.5 0.5 0.3 50 0.1 0.1 1.5 0.013 0.1 2.8 2 0.6 5.5 23 0.5
TP2-1 tailings 140 183.5 0.03 0.7 7.3 350 8.3 6.2 18 2.1 0.2 0.6 0.5 0.3 64 0.1 0.2 1.7 0.012 0.1 3 2 0.5 4.7 20 0.7
TP4 tailings 133 477.9 0.02 0.7 6.4 270 12.9 6.6 50 2.64 0.3 0.6 1.2 0.3 63 0.1 0.4 1.7 0.014 0.1 3.3 4 0.8 4.3 21 0.6

Notes:
1 Average distribution of the elements in the Earth's crust, typical for a Low Calcium Granitic Rock (Price, 1997). 
2 Averate distribution of the elements in the Earth's crust, typical for a shale (Price, 1997)
Greater than 10x average distribution of the elements in the Earth's crust, typical for a Low Calcium Granitic Rock (Price, 1997)
Greater than 10x average distribution of the elements in the Earth's crust, typical for a shale (Price, 1997)
x = 1 through 9
3 Floride assay.
4 Low-level Hg and Se (Single Element Assays)
Red bold = values greater than the upper laboratory detection limit - detection limit shown
Blue italics = values less than the laboratory detection limit - detection limit shown
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Table 4.1:  Tailings Beach Sample Descriptions

Sample # Location Depth Date Description

TP1-1A Tailings Beach 0 - 15 cm September 19, 2008

Brown, moderately dry, fine sand/silt; top 2 
cm consisting of fine laminations 
approximately 1 mm thick.  Located near 
the top of a spigot discharge point (i.e. 
elevated, near top of cone).   Estimated as 
~ 1 month exposure (pers. comm., D. 
Seaton, MAX Molybdenum)    

TP1-1B Tailings Beach 20 - 40 cm September 19, 2008 Grey medium moist sand

TP1-2 Tailings Beach 0 - 15 cm September 19, 2008 Fine grey silt;  wet and soft

TP2-1 Tailings Beach 0 - 15 cm September 19, 2008

Fine silt; very wet and soft; visible skim of 
metallic flotation solution; appeared to be 
freshly deposited.  Collected as edge of 
accessible beach, near start of slimes.

TP-4 Tailings Beach 0 - 15 cm September 19, 2008

Brown, coarse sand/silt. Moderately dry, 
visibly layered and oxidized (rusty borwn).  
Visible sulphide particles. Collected from a 
narrow (7 m wide) band of elevated coarse 
tailings laying along the upper face of the 
dam - approximately 30 cm above the 
extensive deposit of soft wet slimes 
associated with the  discharging tailings.

MAX Molybdenum Mine_2008 Tailings Data SummaryApril09.xls MESH Environmental



Table 4.2:  Results of Quantitative Phase Analysis (wt.%) - Tailings Beach Samples

Mineral Ideal formula TP1-1A TP1-1B TP2-1
Quartz SiO2 70.7 74 71.5
Clinochlore (Mg,Fe2+)5Al(Si3Al)O10(OH)8 1.8 1.5 2
Muscovite KAl2AlSi3O10(OH)2 5 3.6 4.2
K-feldspar KAlSi3O8 4.5 2.8 4.5
Plagioclase NaAlSi3O8 – CaAl2Si2O8 13.4 12.2 12.7
Calcite CaCO3 0.6 0.5 0.8
Dolomite/Ankerite ? CaMg(CO3)2/Ca(Fe2+,Mg,Mn)(CO3)2 0.4
Siderite ? Fe2+CO3 0.2 0.2
Gypsum CaSO4·2H2O 0.4
Pyrite FeS2 0.9 2.4 1.6
Pyrrhotite Fe1-xS 2.1 2.6 2.9
Molybdenite MoS2 0.1
Total 100 100 100
Notes:
X-Ray Diffraction with Rietveld Refinement
These amounts represent the relative amounts of crystalline phases normalized to 100% (wt%).



TABLE 4.3: 24 Hour NanoPure Water Leach Extraction Tests at 3:1 Liquid to Solid Ratio

BC Water Quality 
Sample ID TP1-1A1 TP 2-12 TP 42 Blank Blank Guidelines

1 2 for Aquatic Life
Parameter Method Units
Volume Nanopure Water mL 718 750 750 750 750
Sample Weight g 282 250 250 - -
pH meter 7.48 7.51 7.51 6.53 6.32 6.5-9.0
Redox meter mV - 331 322 -
Conductivity meter uS/cm 949 782 1622 <1 <1
Acidity (to pH 4.5) titration mg CaCO3/L #N/A #N/A #N/A - -
Total Acidity (to pH 8.3) titration mg CaCO3/L 3.9 11.2 10.7 - -
Alkalinity titration mg CaCO3/L 30.6 61.3 33.7 - -
Chloride mg/L 63 19 29 - 600
Fluoride mg/L 0.19 0.16 0.18 - - 0.2-0.3 d

Sulphate Turbidity mg/L 600 323 984 - - 100
Ion Balance
Major Anions Calc meq/L 14.89 8.50 22.00 #N/A #N/A
Major Cations Calc meq/L 11.69 9.56 23.20 #N/A #N/A
Difference Calc meq/L 3.19 -1.06 -1.20 #N/A #N/A
Balance (%) Calc % 12.0% -5.9% -2.6% #N/A #N/A
Dissolved Metals
Hardness CaCO3 mg/L 574 428 1120 - -
Aluminum Al         ICP-MS mg/L 0.0029 0.0046 0.002 - - 0.1e

Antimony Sb         ICP-MS mg/L 0.00009 0.00044 <0.0001 - - 0.02
Arsenic As          ICP-MS mg/L 0.001 0.00015 <0.0001 - - 0.005
Barium Ba           ICP-MS mg/L 0.0258 0.0274 0.0614 - - 5
Beryllium Be        ICP-MS mg/L <0.00001 0.00001 <0.00005 - -
Bismuth Bi          ICP-MS mg/L <0.000005 <0.000005 <0.00003 - -
Boron B             ICP-MS mg/L <0.05 <0.05 <0.3 - - 1.2
Cadmium Cd          ICP-MS mg/L 0.000012 0.000027 0.00003 - - 0.00002-0.00006 f

Calcium Ca          ICP-MS mg/L 226 164 437 - -
Chromium Cr         ICP-MS mg/L <0.0001 <0.0001 <0.0005 - - 0.009 g

Cobalt Co           ICP-MS mg/L 0.00143 0.000291 0.0047 - - 0.11
Copper Cu           ICP-MS mg/L 0.00089 0.00201 0.0019 - - 0.007-0.021h

Iron Fe             ICP-MS mg/L 0.005 0.004 0.007 - - 0.3
Lead Pb             ICP-MS mg/L 0.00001 0.00003 <0.00003 - - 0.034-0.2i

Lithium Li          ICP-MS mg/L 0.0043 0.0075 0.013 - -
Magnesium Mg        ICP-MS mg/L 2.29 4.14 8.31 - -
Manganese Mn        ICP-MS mg/L 0.586 0.174 1.4 - - 1.1-2.7j

Mercury Hg          ICP-MS ug/L <0.01 0.03 <0.05 - - 0.1
Molybdenum Mo       ICP-MS mg/L 0.0152 0.0932 0.0021 - - 2 (0.05 for wildlife)
Nickel Ni           ICP-MS mg/L 0.0135 0.00494 0.0184 - - 0.025-0.15 k

Phosphorus P ICP-MS mg/L 0.008 0.011 <0.01 - -
Potassium K         ICP-MS mg/L 2.16 7.71 5.44 - -
Selenium Se         ICP-MS mg/L 0.00075 0.00044 0.0038 - - 0.002
Silicon Si ICP-MS mg/L 0.759 0.902 <0.5 - -
Silver Ag           ICP-MS mg/L 0.000014 0.000023 0.00007 - - 0.0001-0.003l

Sodium Na           ICP-MS mg/L 1.61 19.2 8.14 - -
Strontium Sr        ICP-MS mg/L 3.54 3.34 7.18 - -
Sulphur (S) ICP-MS mg/L 236 149 370 - -
Thallium Tl         ICP-MS mg/L <0.000002 0.000009 0.00001 - -
Tin Sn              ICP-MS mg/L <0.00001 0.00005 <0.00005 - -
Titanium Ti         ICP-MS mg/L <0.0005 <0.0005 <0.003 - -
Uranium U           ICP-MS mg/L 0.000275 0.000646 0.00023 - - 0.3
Vanadium V          ICP-MS mg/L <0.0002 <0.0002 <0.001 - -
Zinc Zn             ICP-MS mg/L 0.0005 0.0007 0.0006 - - 0.033-0.19m

Zirconium Zr        ICP-MS mg/L <0.0001 <0.0001 <0.0005 - -
Exceeds BC Water Quality Guidelines for Protection of Wildlife
Exceeds BC Water Quality Guidelines for Protection of Aquatic Life

< = less than the method detection limit.
b) BC Water Quality Guidelines for the Protection of Aquatic Life. No Italics = approved (BC MELP, 1998a); italics = working (BC MELP, 1998b) 
c) Ammonia criteria for temperature range of 0-5 C and pH 7.0-8.5
d) 0.2 mg/L at H < 50 mg/L; 0.3 mg/L at H > 50 mg/L.
e) 0.1 mg/l at pH > 6.5; exp(1.209 - 2.426K + 0.286 K 2) K = pH at pH < 6.5

g) guideline for Cr (III) species
h) Hardness based guideline; Cu (ug/L) = 0.094(hardness(mg/L)) + 2; 0.007 mg/L at H = 50 mg/L; 0.021 at H = 200 mg/L
i) Hardness based guideline; Pb (ug/L) = e{1.273 ln(hardness) - 1.460 at H > 8 mg/L; 0.034 mg/L at H=50 mg/L; 0.2 at H=200 mg/L
j) Hardness based guideline; 1.1 mg/L at H=50 mg/L; 2.7 at H=200 mg/L
k) 0.025 mg/L at H = 0 - 60 mg/L; 0.065 mg/L at H = 60 - 120 mg/L; 0.11 mg/L at H = 120 - 180mg/L; 0.15 at H > 180 mg/L
l) 0.0001 mg/L at H < 100 mg/L; 0.003 mg/L at H > 100 mg/L
m) Hardness based guideline; Zn (ug/L) = 33 + 0.75(hardness(mg/L) - 90); 0.033 mg/L at H=50 mg/L; 0.19 at H=200 mg/L
1 Analyses relative to Blank 1
2 Analyses relative to Blank 2

f) Hardness based guideline; Cd (ug/L) = 10 exp (0.86[log{hardness}]-3.2); 0.00002 mg/L at H = 50 mg/L; 0.00006 at H = 200 mg/L



Table 5.1: Seep Survey Water Quality Results - October 9, 2008

Aquatic Life Effluent MAX-5 MAX-6

Sample ID
BC Guidelinesa Permit   

PE-18167  
Toe of NW TSF 

Dam
Toe of SE 

(Main) TSF Dam

Physical Tests maximum (acute) Limits

pH pH 6.5 - 9.0 6.5-8.5 8.1 8.2
Conductivity uS/cm 420 900
Hardness (as CaCO3) mg/L 205 435
Total Dissolved Solids mg/L 540 700
Total Suspended Solids mg/L 50 (25 m) 6 5
Anions and Nutrients
Acidity (as CaCO3) pH 8.3 mg/L 4.2 6.5
Acidity (as CaCO3) pH 4.5 mg/L <0.5 <0.5
Alkalinity, Total (as CaCO3) mg/L 130 160
Alkalinity (PP as CaCO3) mg/L <0.5 <0.5
Bicarbonate (HCO3) mg/L 160 200
Carbonate (CO3) mg/L <0.5 <0.5
Hydroxide (OH) mg/L <0.5 <0.5
Chloride (Cl) mg/L 600 1.6 5.4
Fluoride (F) mg/L 0.2-0.3 b 0.07 0.10
Sulfate (SO4) mg/L 100 63 180
Total Phosphate as P mg/L 0.015
Nitrate (as N) mg/L 200 7.2 26
Nitrite (as N) mg/L 0.06 0.015 0.044
Ammonia as N mg/L 1.99-23.2 c 0.014 0.017
Total Metals
Aluminum (Al)-Total mg/L 0.0122 0.0049
Antimony (Sb)-Total mg/L 0.02 0.0005 0.0006
Arsenic (As)-Total mg/L 0.005 0.00032 0.00052
Barium (Ba)-Total mg/L 5 0.0636 0.0787
Beryllium (Be)-Total mg/L <0.00001 <0.00001
Bismuth (Bi)-Total mg/L <0.000005 <0.000005
Boron (B)-Total mg/L 1.2 <0.050 <0.050
Cadmium (Cd)-Total mg/L 0.00006 d 0.000032 0.000019
Calcium (Ca)-Total mg/L 60.3 133
Chromium (Cr)-Total mg/L 0.009 e 0.0002 0.0002
Cobalt (Co)-Total mg/L 0.11 0.000143 0.000137
Copper (Cu)-Total mg/L 0.021 f 0.00115 0.00201
Iron (Fe)-Total mg/L 0.3 0.006 0.006
Lead (Pb)-Total mg/L 0.2 g 0.000016 0.000007
Lithium (Li)-Total mg/L 0.0019 0.005
Magnesium (Mg)-Total mg/L 13.2 25.1
Manganese (Mn)-Total mg/L 2.7 h 0.0164 0.00379
Mercury (Hg)-Total mg/L 0.0001 <0.00001 <0.00001
Molybdenum (Mo)-Total mg/L 2 0.0279 0.0181
Nickel (Ni)-Total mg/L 0.15 i 0.00116 0.0012
Phosphorus (P)-Total mg/L
Potassium (K)-Total mg/L 4.52 9.79
Selenium (Se)-Total mg/L 0.002 0.00045 0.00044
Silicon (Si)-Total mg/L 3.91 4.15
Silver (Ag)-Total mg/L 0.003 j <0.000005 <0.000005
Sodium (Na)-Total mg/L 8.19 22.7
Strontium (Sr)-Total mg/L 0.392 0.897
Sulphur (S)-Dissolved mg/L 22 82
Thallium (Tl)-Total mg/L 0.000014 0.000015
Tin (Sn)-Total mg/L <0.00001 <0.00001
Titanium (Ti)-Total mg/L 0.0006 <0.0005
Uranium (U)-Total mg/L 0.00153 0.00546
Vanadium (V)-Total mg/L <0.0002 <0.0002
Zinc (Zn)-Total mg/L 0.19 k 0.0005 0.0006

9-Oct-08



Table 5.1: Seep Survey Water Quality Results - October 9, 2008 (cont'd)

Aquatic Life Effluent MAX-5 MAX-6

Sample ID
BC Guidelinesa Permit   

PE-18167  
Toe of NW TSF 

Dam
Toe of SE 

(Main) TSF Dam

Dissolved Metals
Aluminum (Al)-Dissolved mg/L 0.1 l 0.0105 0.0048
Antimony (Sb)-Dissolved mg/L 0.0005 0.0006
Arsenic (As)-Dissolved mg/L 0.00033 0.00051
Barium (Ba)-Dissolved mg/L 0.064 0.0766
Beryllium (Be)-Dissolved mg/L <0.00001 <0.00001
Bismuth (Bi)-Dissolved mg/L <0.000005 <0.000005
Boron (B)-Dissolved mg/L <0.05 0.108
Cadmium (Cd)-Dissolved mg/L 0.000032 0.00002
Calcium (Ca)-Dissolved mg/L 60.2 131
Chromium (Cr)-Dissolved mg/L 0.0002 0.0002
Cobalt (Co)-Dissolved mg/L 0.000139 0.000139
Copper (Cu)-Dissolved mg/L 0.00114 0.00202
Iron (Fe)-Dissolved mg/L 1 0.005 0.005
Lead (Pb)-Dissolved mg/L 0.000015 0.000005
Lithium (Li)-Dissolved mg/L 0.0019 0.0049
Magnesium (Mg)-Dissolved mg/L 13.3 25.3
Manganese (Mn)-Dissolved mg/L 0.0158 0.00375
Mercury (Hg)-Dissolved mg/L <0.00001 <0.00001
Molybdenum (Mo)-Dissolved mg/L 2 0.0281 0.0178
Nickel (Ni)-Dissolved mg/L 0.00123 0.0012
Phosphorus (P)-Dissolved mg/L
Potassium (K)-Dissolved mg/L 4.47 9.67
Selenium (Se)-Dissolved mg/L 0.00046 0.00058
Silicon (Si)-Dissolved mg/L 3.76 4.01
Silver (Ag)-Dissolved mg/L <0.000005 <0.000005
Sodium (Na)-Dissolved mg/L 8.13 23.1
Strontium (Sr)-Dissolved mg/L 0.384 0.874
Sulphur (S)-Dissolved mg/L 22 79
Thallium (Tl)-Dissolved mg/L 0.000015 0.000015
Tin (Sn)-Dissolved mg/L <0.00001 <0.00001
Titanium (Ti)-Dissolved mg/L 0.0006 <0.0005
Uranium (U)-Dissolved mg/L 0.00155 0.00533
Vanadium (V)-Dissolved mg/L 0.0002 0.0003
Zinc (Zn)-Dissolved mg/L 0.0006 0.0005
Notes:
a BC Water Quality Guidelines for the Protection of Aquatic Life. No Italics = approved (BC MELP, 1998a); italics = working (BC MELP, 1998b) 
b 0.2 mg/L at H < 50 mg/L; 0.3 mg/L at H > 50 mg/L.
c Ammonia criteria for temperature range of 0-5 C and pH 7.0-8.5
d Hardness based guideline; Cd (ug/L) = 10 exp (0.86[log{hardness}]-3.2); 0.00006 at H = 200 mg/L
e guideline for Cr (III) species
f Hardness based guideline; Cu (ug/L) = 0.094(hardness(mg/L)) + 2; 0.021 at H = 200 mg/L
g Hardness based guideline; Pb (ug/L) = e{1.273 ln(hardness) - 1.460 at H > 8 mg/L; 0.034 mg/L at H=50 mg/L; 0.2 at H=200 mg/L
h Hardness based guideline; 2.7 at H=200 mg/L
I 0.025 mg/L at H = 0 - 60 mg/L; 0.065 mg/L at H = 60 - 120 mg/L; 0.11 mg/L at H = 120 - 180mg/L; 0.15 at H > 180 mg/L
j 0.003 mg/L at H > 100 mg/L
k Hardness based guideline; Zn (ug/L) = 33 + 0.75(hardness(mg/L) - 90); 0.19 at H=200 mg/L
l 0.1 mg/l at pH > 6.5; exp(1.209 - 2.426K + 0.286 K2) K = pH at pH < 6.5
m 30 day average
Red - exceeds BC Water Quality Guidelines for Projection of Aquatic Life
Blue - exceeds BC Water Qualtiy Guildeline for Mo for Protection of Wildlife of 0.05 mg/L
* = dissolved > total, reananlyzed & confirmed. Possible trace level of fieldl-filtered contamination, 
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Measured Effective*

Dec 2007 Composite Tails 18.9 15.8
June 2008 Composite Tails 20.8 6.6
August 2008 Comp. Tails 20.0 6.3
Dec 2008 Composite Tails 19.8 7.8
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Sulphide Sulphur vs. Total Sulphur
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Max Molybdenum Mine
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Fig.
3.3

Paste pH vs. Total Sulphur

FortyTwo Metals Inc.

Max Molybdenum Mine
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Fig.
3.4Max Molybdenum Mine

FortyTwo Metals Inc.

Carbonate NP vs. Standard Sobek NP
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Fig.
3.5

Note: AP based on sulphide-S, or where 
sulphide-S is suspect AP is based on 
total-S

Max Molybdenum Mine

FortyTwo Metals Inc.

Acid-Base Account Plot: 
A) Standard Sobek NP vs. AP 

B) Carbonate NP vs. AP 
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Fig.
3.7Max Molybdenum Project

FortyTwo Metals Inc.

A) NAGpH versus NNP (based on Sobek NP)
B) NAGpH versus NNP (based on Carbonate NP)
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APPENDIX A 
MAX Metallurgical Tailings Humidity Cell  

Summary Memo – February 26, 2009 

 



  

 

 

 

 

 

 

 

 

APPENDIX B 
QA/QC Results 

 



  

 

 

 

 

 

 

 

 

APPENDIX C 
Photo Log: 

Tailings Beach Samples & Seep Survey Sites 

 



  

 

 

 

 

 

 

 

 

APPENDIX D 
Detailed Grainsize Distribution Analyses 

 



  

 

 

 

 

 

 

 

 

APPENDIX E 
XRD Report 
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