
 

 
TECHNICAL MEMORANDUM 

 
  

Mount Polley 2012 Biosolids Reclamation Program 
 

Presented to: Tania Gheseger, Metro Vancouver 

Presentation date:  June 27, 2012  

BACKGROUND 

Mount Polley Mining Corporation (Mount Polley) is an active metal mine located near Likely, BC.  
Metro Vancouver has retained SYLVIS Environmental to provide qualified professional services 
regarding the biosolids reclamation program at Mount Polley.   Mount Polley has identified three 
areas for reclamation in 2012 at the North Bell Dump; Phase 1, Phase 2 and Phase 3 (Figure 1, 
Appendix Two). 

This technical memorandum summarizes the overburden monitoring data collected on June 14, 
2012 as well as the reclamation prescriptions for 2012.  Analysis and calculations provided 
within are related to trace element concentrations as fertility and detailed application rate 
calculations were previously completed. 

OVERBURDEN 

On June 14, 2012, Ashley Ahrens of SYLVIS collected overburden samples at the Mount Polley 
Mine.  One sample of overburden was collected from the overburden stockpiles planned for 
each Phase of reclamation in 2012 (three samples in total).  The results are summarized in 
Table 1, Appendix One.   

In 1999 Permit PE 15968 (“the Permit”) was issued to Mount Polley which authorizes the use of 
municipal biosolids to land for the purposes of mine site reclamation.  The Permit authorizes the 
application of biosolids that are managed by the Greater Vancouver Regional District, now 
Metro Vancouver.  The Permit requires that the biosolids quality must be equivalent or better 
than Agricultural Low Grade Biosolids, as specified in the “Guidelines for Disposal of Domestic 
Sludge under the Waste Management Act”.  This guideline has subsequently been replaced by 
the Organic Matter Recycling Regulation (OMRR).  The biosolids used at Mount Polley Mine are 
Class A under OMRR and therefore meet the Permit requirements. 

The Permit does not specify final trace element concentrations for soil.  The OMRR limits for 
agricultural land have been included in Tables 1 and 2 of Appendix One for a reference point 
only for final trace element soil concentrations.  The OMRR specifies limits for agricultural, 
urban park, residential, commercial and industrial land.  The agricultural land limits were 
included in Tables 1 and 2 of Appendix One because these are the most stringent limits and 
thus the most conservative (compared to the limits included in OMRR for urban park, 
residential, commercial and industrial land).  The industrial land limits were included in Table 2, 
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Appendix One, for comparative purposes only.  As the agricultural standards are more 
conservative than industrial standards by meeting the agricultural standards means de facto the 
industrial standard is also met.  The most restrictive limit of the site specific factors: intake of 
contaminated soil, toxicity to soil invertebrates and plants, livestock ingesting soil and fodder 
and major microbial functional impairment was included in the limits in Table 1, Appendix One.  

The mix ratio of biosolids:overburden has been determined based on overburden and biosolids 
trace element concentrations.  Using a mathematical model which accounts for the bulk density, 
total solids concentration, mix ratio percentage and the trace element concentrations from 
biosolids (biosolids data provided by Metro Vancouver), predicted reclamation mix trace 
element concentrations are calculated (Table 2, Appendix One).  For the North Bell, the 
recommended mix is 1 part Annacis biosolids to 3 parts overburden by volume (v/v).  The 
predicted trace element concentrations using the North Bell overburden average data and Metro 
Vancouver biosolids data is provided in Table 2, Appendix One.  The North Bell pre-application 
substrate analysis has also been included in Table 2, Appendix One.  All predicted trace 
element concentrations except for copper and chromium are within the agricultural (and thus the 
industrial) trace element limits specified in OMRR for the site specific factors: intake of 
contaminated soil, toxicity to soil invertebrates and plants, livestock ingesting soil and fodder 
and major microbial functional impairment.   

Table 2, Appendix One, include the predicted and results for the mix ratio of 1:3 biosolids: 
overburden.  The predicted Cr concentration of 59 µg/g exceeds the agricultural limit of 50 µg/g 
(for the site specific factor of major microbial functional impairment).  This exceeds the 
agricultural limit for major microbial functional impairment of 50 µg/g but is within the agricultural 
limit for human intake of contaminated soil of 100 µg/g.  The predicted Cr concentration is below 
the OMRR limit of 700 µg/g for Cr for industrial land.  The overburden is higher in Cr 
concentration than the biosolids.  The overburden consists of surface soil removed from areas 
within the Mount Polley mine.  Naturally occurring elevated background concentrations of Cr are 
common in the Interior of BC and above mine sites in particular resulting from parent material 
from which the soil and subsoil has developed. 

The predicted copper concentration also exceeds the agricultural and industrial trace element 
limits specified in OMRR for the site specific factors: intake of contaminated soil, toxicity to soil 
invertebrates and plants, livestock ingesting soil and fodder and major microbial functional 
impairment.  Mount Polley is a copper mine therefore copper is expected to be present in the 
soil at elevated concentrations and the predicted soil copper concentration (691 µg/g ) is lower 
than the pre-application copper concentration (1,103 µg/g).   The biosolids and overburden 
reclamation mix will result in a reduction of the final soil copper concentration.  Naturally 
occurring elevated background concentrations of Cu are common in the Interior of BC and 
above mine sites in particular resulting from parent material from which the soil and subsoil has 
developed. 
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RECLAMATION PRESCRIPTIONS 

Mount Polley is currently working on delineating 1 ha parcels of Phase 1, Phase 2 and Phase 3 
(Figure 1, Appendix Two) for 2012 reclamation.  Once the parcels have been identified, the 
parcels will be entered into the Biosolids Application Tracking Sheet which will summarize the 
prescribed biosolids application rates, biosolids applied, actual volume of reclamation mix 
applied and percent complete. 

On June 28, 2012, SYLVIS and Metro Vancouver will be present at Mount Polley to review 
biosolids and overburden mixing methodology and to ensure regulatory compliance.  For the 
review of overburden mixing methodology a 1 ha parcel will be used.  For a 1 ha parcel 500 m3 
of biosolids and 1,500 m3 of overburden are required.  This is based on a mix ratio of 1:3 
biosolids: overburden.  The Mount Polley – Progressive Biosolids Reclamation Options 
document (SYLVIS document # 855R-10) prepared for Metro Vancouver in 2011 describes the 
biosolids application rate determination based on permit specified application rates, trace 
elements and nutrients.  Table 3, Appendix One is the application prescription for a 1 ha parcel 
of land at the North Bell Dump.  
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APPENDIX ONE – TABLES 

Table 1: 2012 reclamation program Mount Polley overburden analysis. 

Constituenta 
North Bell OB 

Phase 1 
North Bell OB 

Phase 2 
North Bell OB 

Phase 3 Overburden 
Averageb 

OMRR Limits 
– Agricultural 

Landc 
Units 

14-June-12 14-June-12 14-June-12 

Available Nutrients       

Nitrate  < 2 < 2 < 2 2 - mg/kg 

Phosphorus  17 10 10 12 - mg/kg 

Potassium  117 125 99 110 - mg/kg 

Sulfate  9 4 10 8 - mg/kg 

Copper 55.4 43.8 39.0 46.1 - mg/kg 

Iron 53.6 37.7 35.4 42.2 - mg/kg 

Manganese 26.6 24.7 26.8 26.0 - mg/kg 

Zinc 1.0 1.2 1.3 1.2 - mg/kg 

Ammonium < 0.3 < 0.3 0.4 0.3 - mg/kg 

Total Kjeldahl Nitrogen 0.01 < 0.01 < 0.01 0.01 - % 

Classification       

Cation Exchange Capacity 10 10 10 10 - meq/100 g 

Organic Matter 0.66 0.10 0.18 0.31 - % dry weight 

Total Organic Carbon 0.33 0.05 0.09 0.2 - % dry weight 

Hot Water Soluble       

Boron – water soluble 0.2 < 0.2 0.3 0.2 - µg/g 

Strong Acid Leachable Metals      

Antimony < 0.2 < 0.2 < 0.2 0.2 - µg/g 

Arsenic 12.9 14.3 17.2 14.8 25 µg/g 

Barium 151 208 197 185 - µg/g 

Beryllium 0.5 0.6 0.5 0.5 - µg/g 

Cadmium 0.38 0.46 0.46 0.43 3 or 35, 9d µg/g 

Chromium 69.8 46.2 53.0 56.3 50 µg/g 

Cobalt 17.5 19.8 21.2 19.5 40 µg/g 

Copper 670 780 580 680 150 µg/g 

Lead 10.6 12.6 12.7 12.0 350 µg/g 

Lithium 15 17 20 20 - µg/g 

Mercury 0.08 0.12 0.26 0.2 0.6 µg/g 

Molybdenum 4 4 5 4 5 µg/g 

Nickel 45.4 31.7 64.9 47.3 150 µg/g 

Selenium 1.7 1.3 1.4 1.5 2 µg/g 

Silver 0.4 0.4 0.4 0.4 - µg/g 

Strontium 130 137 160 140 - µg/g 

Thallium 0.06 0.06 0.06 0.06 - µg/g 

Tin < 1 < 1 < 1 1 - µg/g 

Vanadium 90.9 103 104 99.3 - µg/g 

Zinc 100 120 119 100 200 µg/g 

Physical and Aggregate Properties      

Moisture  10.0 10.6 10.4 10.3 - % 

Bulk density 2.13 1.82 2.02 1.99 - kg/L 

Wet bulk density 2.37 2.03 2.25 2.22 - kg/L 

Texture Sandy Loam Sandy Loam Sandy Loam - - - 

Sand (% by weight) 57.0 58.0 55.6 56.9 - 50μm -2mm 

Silt  (% by weight) 29.0 25.0 29.4 27.8 - 2μm -50μm 

Clay (% by weight) 14.0 17.0 15.0 15.3 - <2μm 

Soil Acidity       

pH  8.1 8.4 8.5 8.3 - pH 
EC (sat. paste equiv based on 
1:2) 

0.29 0.26 0.29 0.28 - dS/m @ 25C 

EC (1:2 Soil:Water) 0.14 0.13 0.14 0.14 - dS/m @ 25C 
a Each sample is a composite sample of 8 sub-samples collected from each Phase (Figure 1, Appendix Two) on June 14, 2012.   
b The overburden average represents the average overburden concentrations for each parameter.  If the result was < the detection limit, the detection limit was 

used for the purpose of calculating the average 

c The results are compared to Organic Matter Recycling Regulation (OMRR).  The site specific factors used were: intake of contaminated soil, toxicity to soil 
invertebrates and plants, livestock ingesting soil and fodder and major microbial functional impairment.  These criteria are the most stringent criteria for 
agricultural land. 

d The criteria is 3 µg/g if the crops are grown for human consumption, otherwise the criteria is 35 µg/g for the site specific factor of intake of contaminated soil.  
The criteria is 9 µg/g for the site specific factor livestock ingesting soil and fodder. 
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Table 2: North Bell predicted trace element concentrations. 

Constituenta 

North Bell pre-
application 
substrate 
analysisb 

Average 
Overburden 

Quality 

1 Annacis: 3 
Overburdenc 

OMRR Limits – 
Agricultural 

Landd 

OMRR Limits – 
Industrial Landd 

Units 

Arsenic 7.0 14.8 14.4 25 100 µg/g 

Cadmium 0.3 0.43 0.5 3 or 35, 9e 500 µg/g 

Chromium 21.3 56.3 59 50 700 µg/g 

Cobalt 15.0 19.5 19 40 300 µg/g 

Copper 1,103 680 691 150 250 µg/g 

Lead 8.4 12.0 16 350 2,000 µg/g 

Mercury 0.096 0.2 0.27 0.6 150 µg/g 

Molybdenum 0.97 4 4.72 5 40 µg/g 

Nickel 15.1 47.3 47 150 500 µg/g 

Selenium 0.3 1.5 1.8 2 10 µg/g 

Zinc 74.9 100 171 200 600 µg/g 
a  Each sample is a composite sample of 8 sub-samples collected from each site (Figure 1, Appendix Two) on November 10, 2010 (pre-application substrate) 

or June 14, 2012 (North Bell overburden). 
b  The North Bell pre-application substrate analysis is included to compare initial soil trace element concentrations versus predicted final reclamation mix 

trace element concentrations. 

c  The highest trace element  values for each parameter for 2012 Annacis Island biosolids (up to June 26, 2012, provided by Metro Vancouver) were used in 
the calculations.  If the result was < the detection limit, the detection limit was used for the purpose of calculating the average.  These are predicted 
concentrations – not obtained from actual mixes. 

d  The results are compared to Organic Matter Recycling Regulation (OMRR).  The site specific factors used were: intake of contaminated soil, toxicity to soil 
invertebrates and plants, livestock ingesting soil and fodder and major microbial functional impairment.  These criteria are the most stringent criteria for 
agricultural land. 

e   The criteria is 3 µg/g if the crops are grown for human consumption, otherwise the criteria is 35 µg/g for the site specific factor of intake of contaminated 
soil.  The criteria is 9 µg/g for the site specific factor livestock ingesting soil and fodder. 
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Table 3: Reclamation prescriptions by area at Mount Polley for 1 ha at the North Bell Dump. 

Area 

Application 

Method 

(direct, rec 

mix or top 

dress)a 

Biosolids 

application 

rate (dt/ha) 

Mix ratio by 

volume 

(biosolids: 

overburden)

Biosolids 

type 

Biosolids 

bulk 

density  

(wet t/m3) 

Area (ha) 

Biosolids 

volume 

required 

(m3) 

Overburden 

volume 

required 

(m3) 

Total rec. 

mix volume 

required 

Soil depth 

(cm) 

North Bell Rec. mix 131.0 1:3 Annacis 0.9 1 500 1,500 2,000 20 

a Rec. mix refers to reclamation mix. 
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APPENDIX TWO – FIGURES 

Figure 1: Mount Polley 2012 Biosolids Application Phases.  
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Analytical Report

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
(604) 514-3323

Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: Sylvis Environmental

Report To: Sylvis Environmental

427 Seventh Street

New Westminster, BC, Canada

V3M 3L2

Attn: Vanessa Menunzio

Sampled By: AA

Company:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

OB Monitoring

MT Polley

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

876213
6781

Jun 15, 2012

Jun 26, 2012

1744599

Reference Number 876213-1 876213-2 876213-3

Sample Date Jun 14, 2012 Jun 14, 2012 Jun 14, 2012

Sample Time 13:00 13:15 13:30

Sample Location

Sample Description North Bellob Sample
1

North Bellob Sample
2

North Bellob Sample
3

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Available Nutrients

Nitrate - N Available ug/g <2 <2 <2 2

Phosphorus Available ug/g 17 10 10 5

Potassium Available ug/g 117 125 99 25

Sulfate-S Available mg/kg 9 4 10 1

Copper Available mg/kg 55.4 43 39.8 .0 0.1

Iron Available mg/kg 53.6 37 35.7 .4 2

Manganese Available mg/kg 26.6 24 26.7 .8 0.1

Zinc Available mg/kg 1.0 1 1.2 .3 0.5

Ammonium - N Available-dry basis ug/g <0.3 <0 0.3 .4 0.3

Classification

Cation Exchange Capacity meq/100g 10 10 10 4

Organic Matter Calculated Value % 0.66 0 0.10 .18 0.04

Carbon Total Organic % 0.33 0 0.05 .09 0.04

Hot Water Soluble

Boron Hot Water Soluble mg/kg 0.2 <0 0.2 .3 0.2

Metals Strong Acid Digestion

Mercury Strong Acid Extractable mg/kg 0.08 0 0.12 .26 0.01

Strong Acid Leachable Metals

Antimony Strong Acid Extractable ug/g <0.2 <0 <0.2 .2 0.2

Arsenic Strong Acid Extractable ug/g 12.9 14 17.3 .2 0.2

Barium Strong Acid Extractable ug/g 151 208 197 1

Beryllium Strong Acid Extractable ug/g 0.5 0 0.6 .5 0.1

Cadmium Strong Acid Extractable ug/g 0.38 0 0.46 .46 0.01

Chromium Strong Acid Extractable ug/g 69.8 46 53.2 .0 0.5

Cobalt Strong Acid Extractable ug/g 17.5 19 21.8 .2 0.1

Copper Strong Acid Extractable ug/g 670 780 580 1

Lead Strong Acid Extractable ug/g 10.6 12 12.6 .7 0.1

Lithium Strong Acid Extractable ug/g 15 17 20 1

Molybdenum Strong Acid Extractable ug/g 4 4 5 1

Nickel Strong Acid Extractable ug/g 45.4 31 64.7 .9 0.5

Selenium Strong Acid Extractable ug/g 1.7 1 1.3 .4 0.3

Silver Strong Acid Extractable ug/g 0.4 0 0.4 .4 0.1

Strontium Strong Acid Extractable ug/g 130 137 160 1

Thallium Strong Acid Extractable ug/g 0.06 0 0.06 .06 0.05

Tin Strong Acid Extractable ug/g <1 <1 <1 1

Uranium Strong Acid Extractable ug/g 0.5 0 0.5 .6 0.5

www.exova.ca/terms&conditionsTerms and Conditions:
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Analytical Report

Exova
#104, 19575-55 A Ave.
Surrey, British Columbia
V3S 8P8, Canada

(604) 514-3322
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Surrey@exova.comE:
W: www.exova.com

T:  +1
F:  +1

Bill To: Sylvis Environmental

Report To: Sylvis Environmental

427 Seventh Street

New Westminster, BC, Canada

V3M 3L2

Attn: Vanessa Menunzio

Sampled By: AA

Company:

Project:

ID:

Name:

Location:

LSD:

P.O.:

Acct code:

OB Monitoring

MT Polley

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

876213
6781

Jun 15, 2012

Jun 26, 2012

1744599

Reference Number 876213-1 876213-2 876213-3

Sample Date Jun 14, 2012 Jun 14, 2012 Jun 14, 2012

Sample Time 13:00 13:15 13:30

Sample Location

Sample Description North Bellob Sample
1

North Bellob Sample
2

North Bellob Sample
3

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Strong Acid Leachable Metals - Continued

Vanadium Strong Acid Extractable ug/g 90.9 103 104 0.1

Zinc Strong Acid Extractable ug/g 100 120 119 1

Physical and Aggregate Properties

Moisture Wet Weight @ 105°C % 10.0 10 10.6 .4 0.1

Texture Sandy Loam Sandy Loam Sandy Loam

Sand 50 µm - 2 mm % by weight 57.0 58 55.0 .6 0.1

Silt 2 µm - 50 µm % by weight 29.0 25 29.0 .4 0.1

Clay <2 µm % by weight 14.0 17 15.0 .0 0.1

Bulk Density Apparent kg/L 2.13 1 2.82 .02

Wet Bulk Density Apparent kg/L 2.37 2 2.03 .25

Soil Acidity

pH 1:2 Soil:Water pH 8.1 8 8.4 .5

Electrical Conductivity Sat. Paste equiv  based
on 1:2

dS/m at 25 C 0.29 0 0.26 .29 0.02

Electrical Conductivity 1:2 Soil:Water dS/m at 25 C 0.14 0 0.13 .14 0.01

Mathieu Simoneau

Operations Manager

Approved by:

www.exova.ca/terms&conditionsTerms and Conditions:
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Methodology and Notes

Exova
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Surrey, British Columbia
V3S 8P8, Canada
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V3M 3L2

Attn: Vanessa Menunzio

Sampled By: AA

Company:

Project:

ID:

Name:
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Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

Ammonium-N (Extractable) in Soil Carter 18-Jun-12 Exova Edmonton* Extraction of NO3-N and NH4-N with
2.0 M KCl, 6.2

Boron in general soil McKeague 18-Jun-12 Exova Edmonton* Hot Water Soluble Boron - Azomethine
-H Method, 4.61

Bulk Density of soil Agronomy No 9, Part 1 18-Jun-12 Exova Edmonton* Core Method, 13-2

Cation Exchange Capacity (CEC) -
Ammonium

McKeague 18-Jun-12 Exova Edmonton* CEC and Exchangeable Cations by
NH4OAc at pH 7, 3.32

Mercury (Hot Block) in Soil US EPA 18-Jun-12 Exova Edmonton* Determination of Hg in Sediment by
Cold Vapor Atomic Absorption Spec,
245.5

Metals ICP-MS (BCMOE SALM) in soil B.C.M.O.E 18-Jun-12 Exova Edmonton* Strong Acid Leachable Metals (SALM)
in Soil, V 1.0, SALM

Micronutrients in General Soil McKeague 18-Jun-12 Exova Edmonton* DTPA-TEA Extractable Elements, 4.65

Moisture Carter 18-Jun-12 Exova Edmonton* Gravimetric Method with Oven Drying,
51.2

Nutrients in General Soil Comm. Soil Sci. Pl.
Anal.

18-Jun-12 Exova Edmonton* Modified Kelowna Soil Test, Vol 26,
1995

Particle Size Analysis - GS Carter 18-Jun-12 Exova Edmonton* Hydrometer Method, 55.3

pH and Conductivity in general soil 1:2 McKeague 18-Jun-12 Exova Edmonton* 1:2 Soil:Water Ratio, 4.12

Sulfate in General Soil McKeague 18-Jun-12 Exova Edmonton* Sulfate Extractable by 0.1M CaCl2,
4.47

Total Carbon, Nitrogen & Sulfur by
Leco Combustion

SSSA Book Series 5 20-Jun-12 Exova Surrey* Total Carbon, Organic Carbon, and
Organic Matter, Ch 34

* Reference Method Modified

References
McKeague Manual on Soil Sampling and Methods of Analysis

Carter Soil Sampling and Methods of Analysis.

Comm. Soil Sci. Pl. Communications in Soil Science and Plant Analysis

B.C.M.O.E B.C. Ministry of Environment

US EPA US Environmental Protection Agency Test Methods

Agronomy No 9, Part Methods of Soil Analysis, Part 1

Comments:
TKN analysis was performed by a subcontract laboratory. See attached4 page certificate of analysis 1212303.•
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Methodology and Notes
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Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.

The test report shall not be reproduced except in full, without the written approval of the laboratory.
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EXOVA OTTAWA Certificate of Analysis

Dear Exova Surrey:

Please find attached the analytical results for your samples.  If you have any questions regarding this report, please do not hesitate to call (613-727-5692).

  
Report Number:  1212303 
Date Submitted:  2012-06-19
Date Reported:  2012-06-26
Project:    876213
COC #:    753866
  

APPROVAL:                                                                      

Inorganic Laboratory Supervisor
Lorna Wilson

Page 1 of 4

Exova (Ottawa) is certified and accredited for specific parameters by:

CALA, Canadian Association for Laboratory Accreditation (to ISO 17025), OMAF, Ontario Ministry of Agriculture, Food and Rural Affairs(for farm soils), Licensed by Ontario MOE for specific tests in drinking water.

Please note: Field data, where presented on the report, has been provided by the client and is presented for informational purposes only. 

Client:  Exova Canada Inc. (Surrey)
       #104, 19575 - 55A Avenue
     Surrey, BC
      V3S 8P8
Attention:    Exova Surrey
PO#:      512949 
Invoice to: Exova Canada Inc. (Surrey)

Report Comments:

 



EXOVA OTTAWA Certificate of Analysis

Client:  Exova Canada Inc. (Surrey)
       #104, 19575 - 55A Avenue
     Surrey, BC
      V3S 8P8
Attention:    Exova Surrey
PO#:      512949 
Invoice to: Exova Canada Inc. (Surrey)

  
Report Number:  1212303 
Date Submitted:  2012-06-19
Date Reported:  2012-06-26
Project:    876213
COC #:    753866
  

Lab I.D.
Sample Matrix
Sample Type
Sampling Date
Sample I.D.

Group Analyte MRL Units Guideline

0.01 %0.01  Total Kjeldahl NitrogenNutrients

965035
Soil

2012-06-14
876213-1

Group Analyte MRL Units Guideline

Lab I.D.
Sample Matrix
Sample Type
Sampling Date
Sample I.D.

<0.01 <0.01 %0.01  Total Kjeldahl NitrogenNutrients

965037
Soil

2012-06-14
876213-3

965036
Soil

2012-06-14
876213-2

Group Analyte MRL Units Guideline

Lab I.D.
Sample Matrix
Sample Type
Sampling Date
Sample I.D.

Page 2 of 4146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1

Results relate only to the parameters tested on the samples submitted.
Methods references and/or additional QA/QC information available on request.

Guideline =                   * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational 
Guideline, MAC = Maximum Acceptable Concentration, IMAC = Interim Maximum 
Acceptable Concentration, STD = Standard, PWQO = Provincial Water Quality 
Guideline, IPWQO = Interim Provincial Water Quality Objective.



EXOVA OTTAWA Certificate of Analysis

Client:  Exova Canada Inc. (Surrey)
       #104, 19575 - 55A Avenue
     Surrey, BC
      V3S 8P8
Attention:    Exova Surrey
PO#:      512949 
Invoice to: Exova Canada Inc. (Surrey)

  
Report Number:  1212303 
Date Submitted:  2012-06-19
Date Reported:  2012-06-26
Project:    876213
COC #:    753866
  

QC 
% Rec

BlankAnalyte

 QC Summary

QC
Limits

234002Run No Analysis Date 2012-06-25 Method C SM4500-Norg-B

98 95-105Total Kjeldahl Nitrogen <0.01 %
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Results relate only to the parameters tested on the samples submitted.
Methods references and/or additional QA/QC information available on request.

Guideline =                   * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational 
Guideline, MAC = Maximum Acceptable Concentration, IMAC = Interim Maximum 
Acceptable Concentration, STD = Standard, PWQO = Provincial Water Quality 
Guideline, IPWQO = Interim Provincial Water Quality Objective.



EXOVA OTTAWA Certificate of Analysis

Client:  Exova Canada Inc. (Surrey)
       #104, 19575 - 55A Avenue
     Surrey, BC
      V3S 8P8
Attention:    Exova Surrey
PO#:      512949 
Invoice to: Exova Canada Inc. (Surrey)

  
Report Number:  1212303 
Date Submitted:  2012-06-19
Date Reported:  2012-06-26
Project:    876213
COC #:    753866
  

Sample ID: 965035   876213-1     Samples were analysed as received and reported on dried sample basis.

Sample Comment Summary
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Results relate only to the parameters tested on the samples submitted.
Methods references and/or additional QA/QC information available on request.

Guideline =                   * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational 
Guideline, MAC = Maximum Acceptable Concentration, IMAC = Interim Maximum 
Acceptable Concentration, STD = Standard, PWQO = Provincial Water Quality 
Guideline, IPWQO = Interim Provincial Water Quality Objective.



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

08-JUN-12

Lab Work Order #:  L1159533

Date Received:MOUNT POLLEY MINING CORP. 

PO Box 12
Likely  BC  V0L 1N0

ATTN: Ron Martel
FINAL   
28-JUN-12 15:49 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Can Dang
Senior Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 250-790-2215

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers: 
Legal Site Desc: 



28-JUN-12 15:49 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1159533 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

4

SOIL

OTHER
07-JUN-12

COMPOSITE 
BIOSOLIDS 

SAMPLE

L1159533-1

10:00

Total Kjeldahl Nitrogen (%)

Available Ammonium-N (mg/kg)

Available Nitrate-N (mg/kg)

Available Nitrite-N (mg/kg)

Available Phosphate-P (mg/kg)

Available Sulfate-S (mg/kg)

Coliform Bacteria - Fecal (MPN/g)

Salmonella

Salmonella Confirm

0.511

425

7.8

<0.80

292

105

<2

Presumptive 
Positive

Not Isolated

Leachable Anions 
& Nutrients

Plant Available 
Nutrients

Bacteriological 
Tests

DLM

DLM

DLM



MPMC Biosolids Application - 2012 Update
¯

0 580 1,160 1,740 2,320290 Meters

Tree Plots (1998-2000) - 1.1 ha @ 50 dt/ha, 0.06 ha @ 75 dt/ha, 0.03 ha @ 150 dt/ha
NEZ Dump (2010) - 2.5 ha @ 119 dt/ha
NBD Parcels 1-10 (2011) - 11.6 ha @ 122 dt/ha
NBD Phase 1 (2012) - 2.1 ha @ 141 dt/ha
NBD Phase 2 (2012) - 3.0 ha @ 138 dt/ha
Biosolids Storage Facility - 10,085 dt
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