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APPENDIX A 
 

HMM-BH-03 Completion Diagram – BGC Engineering Inc. 
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NOTES:
1. ALL DEPTHS MEASURED FROM GROUND SURFACE.
2. CASING LEFT IN HOLE TO A DEPTH OF 10.67 m.

START DATE:  11 SEPT 2014
FINISH DATE:  22 SEPT 2014
FINAL DEPTH (m):  181.89
DEPTH TO TOP OF ROCK (m): 4.8 m
LOGGED BY: MAC/CC/SG
REVIEWED BY:

DRILL DESIGNATION:  B-80
DRILLING CONTRACTOR:  GEOTECH DRILLING SERVICES LTD.
DRILLING METHOD:  TRIPLE TUBE CORING
CORE DIAMETER: HQ3
FLUID:  WATER
CASED TO (m): 10.7

LOCATION:  TANK FARM/SOUTH PORTAL
COORDINATES (m): 504629E, 5457797N
COLLAR ELEVATION (m asl):  165
DATUM:  NAD83
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PLUNGE (O): -90
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APPENDIX B 
 

Water Quality Results 

Table B1: 2014 Water Quality Results Summary 
September 12-18, 2014 Water Quality Results from AGAT Laboratories – BGC Engineering 
October 11, 2014 Water Quality Results from Maxxam Analytics – Waterline Resources 



TMEP - Burnaby Mountain Groundwater Sampling
Kinder Morgan Burnaby Tank Farm
Burnaby, BC
Submitted to BGC Engineering Ltd.

2137-14-004
November 2014

Well Name BGC WS-1 BGC WS-2 BGC WS-3 BGC WS-4 BGC WS-5 BGC WS-6 BGC WS-7 Waterline WS-8

Date Collected AO MAC  12-Sep-2014  12-Sep-2014 13-Sep-2014c  15-Sep-2014  15-Sep-2014  17-Sep-2014  18-Sep-2014 11-Oct-14

Description Clean water as 
delivered

Recirculated 
drilling water - 
after flushing

Post-drilling 
activities after 2.2 

well volumes 
removed

General Chemistry
Total Dissolved Solids 

Calculated mg/L 500 - 18 62 77 80 78 28 20 394

Hardness (CaCO3) -
Calculated mg/L - - 3.1 29.3 24.6 22.2 26.5 12.7 6.2 224

Dissolved Hardness 
(CaCO3) mg/L - - - - - - - - - 85.8

pH - 6.5-8.5 - 7.34 7.72 8.06 8.17 7.95 7.34 6.94 7.99
Conductivity (EC) uS/cm - - 35 106 118 122 124 53 37 555

Turbidity NTU 0.1 - 2.5 8.6 543 921 - - - 3740
Alkalinity, pH 4.5 (as 

CaCO3) mg/L - - 14 53 72 70 58 23 13 129

Alkalinity, p (as CaCO3) mg/L - - <1 <1 <1 <1 <1 <1 <1 <0.50
True Colour Col. Unit - - - - - - - - - 70.0

Sulphate (SO4) mg/L 500 - 0.6 3.5 1.9 3.2 15.5 0.8 0.8 136
Sulphide (S2-) mg/L 0.05 - - - - - - - - <0.0050
Chloride (Cl) mg/L 250 - 2.01 3.52 3.15 5.93 3.35 2.5 3.82 8.0
Fluoride (F) mg/L - 1.5 <0.02 0.11 0.24 0.27 0.29 <0.02 <0.02 0.340

Bicarbonate (HCO3) mg/L - - 14 53 72 70 58 23 13 158
Carbonate (CO3) mg/L - - <1 <1 <1 <1 <1 <1 <1 <0.50
Hydroxide (OH) mg/L - - - - - - - - - <0.50
Nitrate+Nitrite-N mg/L - 10 0.07 0.04 0.06 0.05 0.02 0.05 0.06 0.34

Nitrate-N mg/L - 10 0.07 0.038 0.046 0.046 <0.005 0.053 0.058 <0.20
Nitrite-N mg/L - 1 <0.005 <0.005 0.018 <0.005 0.02 <0.005 <0.005 0.307

Total Phenols (4AAP)
Total Phenols mg/L - - <0.002 0.003 <0.002 0.003 0.003 < 0.002 < 0.002 0.0055

Total and Dissolved 
Phosphorus

Phosphorus Dissolved mg/L - - 0.005 0.04 0.027 0.027 0.041 0.042 - 0.0614
Phosphorus Total mg/L - - 0.006 0.246 0.84 0.933 7.86 0.114 0.092 1.21

Total Metalsb

Aluminum mg/L 0.1 - 0.106 218 928 1490 482 5.21 4.25 45.7
Antimony mg/L - 0.006 <0.0005 0.0007 <0.005 <0.005 <0.0005 <0.0005 <0.0005 0.00081
Arsenic mg/L - 0.01 0.0008 0.0331 0.058 0.103 0.109 0.0012 0.0009 0.0115
Barium mg/L - 1 0.003 1.48 6.13 8.45 4.41 0.0571 0.0357 0.348

Beryllium (Be) mg/L - - <0.00005 0.00385 0.0183 0.03 0.00902 0.00008 0.00005 0.00200
Bismuth (Bi) mg/L - - - - - - - - - <0.0010

Boron (B) mg/L - 5 <0.005 0.185 0.432 1.58 0.167 0.008 0.006 0.116
Cadmium (Cd) mg/L - 0.005 <0.00001 0.0013 0.0055 0.0076 0.00211 0.00003 0.00005 0.00143
Calcium (Ca) mg/L - - 1.06 94.8 256 473 195 6.74 16.1 54.6

Chromium (Cr) mg/L - 0.05 <0.0005 0.231 1.05 2.15 0.397 0.0135 0.0167 0.110
Cobalt (Co) mg/L - - 0.00009 0.12 0.542 0.921 0.359 0.00296 0.0024 0.0325
Copper (Cu) mg/L 1 - 0.0024 1.67 2.99 4.19 1.48 0.0297 0.0266 0.152

Iron (Fe) mg/L 0.3 - 0.224 277 1380 2460 745 9.81 13.8 67.8
Lead (Pb) mg/L - 0.01 0.00029 0.087 0.273 0.568 0.19 0.00177 0.00249 0.0272

Lithium (Li) mg/L - - <0.0005 0.171 0.634 1.14 0.27 0.0031 0.0019 0.0218
Magnesium (Mg) mg/L - - 0.13 106 566 865 241 2.23 1.22 21.3
Manganese (Mn) mg/L 0.05 - 0.008 4.69 22.9 35.6 10.3 0.144 0.226 1.5

Mercury (Hg) mg/L 0.001 <0.00001 <0.00001 0.00005 <0.00001 0.002 <0.00001 <0.00001 <0.00020
Molybdenum (Mo) mg/L - - 0.0002 0.0325 0.057 0.107 0.0193 0.0057 0.0067 0.034

Nickel (Ni) mg/L - - <0.0005 0.381 1.06 1.27 0.423 0.0078 0.0041 0.0739
Potassium (K) mg/L - - - - - - - - - 6.17
Selenium (Se) mg/L - 0.01 <0.0005 0.006 0.026 0.056 0.0288 <0.0005 <0.0005 0.00078

Silicon (Si) mg/L - - - - - - - - - 54.3
Silver (Ag) mg/L - - <0.00002 0.00163 0.003 0.0068 0.00155 <0.00002 <0.00002 0.000114

Sodium (Na) mg/L 200 - 5.39 21.8 72.6 85.7 28.8 6.42 51.8 87.5
Strontium (Sr) mg/L - - - - - - - - - 0.403

Sulfur (S) mg/L - - - - - - - - - 41.9
Thallium (Tl) mg/L - - <0.00002 0.0007 0.0041 0.0074 0.0026 <0.00002 <0.00002 0.00082

Tin (Sn) mg/L - - - - - - - - - 0.02
Titanium (Ti) mg/L - - 0.002 2.53 26.5 10.8 0.707 0.218 0.158 0.753
Uranium (U) mg/L - 0.02 0.00006 0.00523 0.0215 0.0455 0.00965 0.00013 0.00012 0.00635

Vanadium (V) mg/L - - <0.001 0.519 3.59 4.15 0.737 0.014 0.01 0.133

Zinc (Zn) mg/L 5 - <0.005 1.72 4.29 6.99 1.8 0.044 0.021 0.311
Zirconium (Zr) mg/L - - - - - - - - - 0.00349

Dissolved Metals
Aluminum mg/L 0.1 - 0.028 0.179 0.26 0.301 0.118 0.126 - 0.401
Antimony mg/L - 0.006 <0.0002 0.0019 0.0033 0.0034 0.0041 <0.0002 - 0.00086
Arsenic mg/L - 0.01 0.0007 0.0023 0.0077 0.0062 0.0097 0.0004 - 0.00137

Table B1: 2014 Water Quality Results Summary 

Units
CDWQG 

Guidelinesa

Recirculated drilling water



TMEP - Burnaby Mountain Groundwater Sampling
Kinder Morgan Burnaby Tank Farm
Burnaby, BC
Submitted to BGC Engineering Ltd.

2137-14-004
November 2014

Barium mg/L - 1 0.0027 0.0065 0.0056 0.0117 0.0132 0.0027 - 0.0193
Beryllium (Be) mg/L - - <0.00001 <0.00001 <0.00001 0.00001 <0.00001 <0.00001 - <0.00010
Bismuth (Bi) mg/L - - - - - - - - - <0.0010

Boron (B) mg/L - 5 0.003 0.057 0.099 0.217 0.114 0.006 - 0.101
Cadmium (Cd) mg/L - 0.005 <0.00001 0.00001 0.00001 0.00002 0.00009 <0.00001 - 0.000026
Calcium (Ca) mg/L - - 1.04 8.35 8.06 7.98 9.72 4.69 2.19 30.0

Chromium (Cr) mg/L - 0.05 <0.0005 <0.0005 <0.0005 0.0006 <0.0005 <0.0005 - 0.0012
Cobalt (Co) mg/L - - <0.00005 <0.00005 0.00009 0.00011 0.00007 <0.00005 - 0.00142
Copper (Cu) mg/L 1 - 0.0014 0.0019 0.003 0.0073 0.0039 0.0011 - 0.00214

Iron (Fe) mg/L 0.3 - 0.061 0.022 0.045 0.099 0.061 0.303 0.01 0.532
Lead (Pb) mg/L - 0.01 0.00023 0.00016 0.00036 0.00127 0.001 0.00016 - 0.00026

Lithium (Li) mg/L - - <0.0005 0.0032 0.0025 0.0025 0.001 0.0008 - <0.0050
Magnesium (Mg) mg/L - - 0.118 2.05 1.09 0.557 0.539 0.23 0.17 2.67
Manganese (Mn) mg/L 0.05 - 0.004 0.013 0.005 0.006 0.008 0.009 0.029 0.350

Mercury (Hg) mg/L 0.001 <0.00001 <0.00001 <0.00001 <0.00001 0.00002 <0.00001 - <0.000010
Molybdenum (Mo) mg/L - - 0.00017 0.0217 0.0453 0.0781 0.0914 0.00357 - 0.0232

Nickel (Ni) mg/L - - 0.0003 0.0006 0.0004 0.0003 0.0005 <0.0002 - 0.018
Potassium (K) mg/L - - 0.13 2.45 4.03 3.74 2.51 1.04 2.05 2.53
Selenium (Se) mg/L - 0.01 <0.0005 <0.0005 <0.0005 0.0008 <0.0005 <0.0005 - 0.00016

Silicon (Si) mg/L - - - - - - - 4.91
Silver (Ag) mg/L - - <0.00002 <0.00002 <0.00002 <0.00002 0.00003 <0.00002 - <0.000020

Sodium (Na) mg/L 200 - 5.360 10.100 15.300 16.300 11.3 5.23 3.56 84.7
Strontium (Sr) mg/L - - - - - - - - - 0.201

Sulfur (S) mg/L - - - - - - - - - 44.0
Thallium (Tl) mg/L - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 - 0.00007

Tin (Sn) mg/L - - - - - - - - - <0.0050
Titanium (Ti) mg/L - - 0.0007 0.0415 0.0687 0.366 0.504 0.0072 - 0.0113
Uranium (U) mg/L - 0.02 0.00003 0.0002 0.00016 0.00028 0.00027 0.00002 - 0.00278

Vanadium (V) mg/L - - <0.0005 0.0126 0.112 0.0294 0.0053 0.0006 - <0.0050
Zinc (Zn) mg/L 5 - 0.003 <0.002 0.003 0.003 <0.002 <0.002 - <0.0050

Zirconium (Zr) mg/L - - - - - - - - - <0.00050
Hydrocarbons

F1 (C6-C10) µg/L - - - - - - - - - <300
Chloroform µg/L - 100d - - - - - - - 2.4

Methyl tert-butyl ether 
(MTBE) µg/L 15 - <1 <1 <1 <1 <1 <1 <1 <4.0

Benzene µg/L 5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.40
Toluene µg/L 24 60 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.94

Ethylbenzene µg/L 2.4 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.40
m&p-Xylene µg/L - - <0.5 <0.5 <0.5 0.5 <0.5 <0.5 <0.5 <0.40

o-Xylene µg/L - - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.40
Styrene µg/L - - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50

VPH µg/L - 1500d <100 <100 <100 <100 <100 <100 <100 <300
VH µg/L - 15000d <100 <100 <100 <100 <100 <100 <100 <300

EPH C10-C19 µg/L - 5000d <100 170 <100 170 <100 <100 <100 <0.20
EPH C19-C32 µg/L - - 140 2380 <100 1490 120 1020 190 310
Total Xylenes µg/L 300 - <1 <1 <1 <1 <1 <1 <1 <0.40

Terphenyl % - - - - - - - - - 100
Dichloroethane % - - - - - - - - - 98

Bromofluorobenzene % - - - - - - 82 82 80 105
Dibromofluoromethane % - - - - - - 115 115 110 120

Toluene - d8 % - - - - - - 93 90 88 -
Gases (Water)

Methane L/m3 - - - - - - - - - 0.006
Calculated Methane mg/L - - - - - - - - - 0.004
Hydrogen Sulphide mg/L 0.05 - - - - - - - - <0.0050

Notes: aCanadian Drinking Water Quality Guidelines (CDWQG; Health Canada, 2014) 'AO' means Aesthetic Objective exceedance, 'MAC' means Maximum Allowable Concentration; 
bRDL raised due to sample dilution; cChain of Custody shows sampling date of WS3 as September 15, 2014, but personal communication with BGC indicates September 13, 2014.
dGuideline from the BC Contaminated Sites Regulations for Drinking Water (BC MoE, 2014)
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#500-1045 HOWE STREET
VANCOUVER, BC   V6Z2A9    
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Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
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Andrew Garrard, B.Sc., General ManagerTRACE ORGANICS REVIEWED BY:

Angela Bond, Technical ReviewerWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 18

Sep 23, 2014

VERSION*: 3

Should you require any information regarding this analysis please contact your client services representative at (778) 452-4000

14V888816AGAT WORK ORDER:

ATTENTION TO: Cathy Schmid

PROJECT: 0090 150 15

Laboratories (V3) Page 1 of 18

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers, Geologists and Geophysicists 
of Alberta (APEGGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

VERSION 3:  Sample receipt temperature: 9°C

Version 3 of this report contains additional results and supersedes Version 2 which was a partial report. Total Phenol is now included. New report issued 
on September 24, 2014.

*NOTES

Results relate only to the items tested and to all the items tested



HWM-BH-03-

WS2

HWM-BH-03-

WS1

HWM-BH-03-

WS3

HWM-BH-03-

WS4SAMPLE DESCRIPTION:

WaterWaterWater WaterSAMPLE TYPE:

9/12/2014 9/15/2014 9/15/20149/12/2014DATE SAMPLED:

5807550 5807551 5807552 5807554G / S RDLUnitParameter

<1 <1 <1 <1Methyl tert-butyl ether (MTBE) 1µg/L

<0.5 <0.5 <0.5 <0.5Benzene 0.5µg/L

<0.5 <0.5 <0.5 <0.5Toluene 0.5µg/L

<0.5 <0.5 <0.5 <0.5Ethylbenzene 0.5µg/L

<0.5 <0.5 <0.5 0.5m&p-Xylene 0.5µg/L

<0.5 <0.5 <0.5 <0.5o-Xylene 0.5µg/L

<0.5 <0.5 <0.5 <0.5Styrene 0.5µg/L

<100 <100 <100 <100VPH 100µg/L

<100 <100 <100 <100VH 100µg/L

<100 170 <100 170EPH C10-C19 100µg/L

140 2380 <100 1490EPH C19-C32 100µg/L

<1 <1 <1 <1Total Xylenes 1ug/L

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:
5807550-5807554 VPH results have been corrected for BTEX contributions.

LEPH & HEPH results have been corrected for PAH contributions.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-09-15

Certificate of Analysis

ATTENTION TO: Cathy SchmidCLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V888816

DATE REPORTED: 2014-09-23

PROJECT: 0090 150 15

BTEX / VPH / EPH in Water

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 2 of 18



HWM-BH-03-

WS2

HWM-BH-03-

WS1

HWM-BH-03-

WS3

HWM-BH-03-

WS4SAMPLE DESCRIPTION:

WaterWaterWater WaterSAMPLE TYPE:

9/12/2014 9/15/2014 9/15/20149/12/2014DATE SAMPLED:

5807550 5807551 5807552 5807554G / S RDLUnitParameter

28 179 260 301Aluminum Dissolved 2µg/L

<0.2 1.9 3.3 3.4Antimony Dissolved 0.2µg/L

0.7 2.3 7.7 6.2Arsenic Dissolved 0.1µg/L

2.7 6.5 5.6 11.7Barium Dissolved 0.2µg/L

<0.01 <0.01 <0.01 0.01Beryllium Dissolved 0.01µg/L

3 57 99 217Boron Dissolved 2µg/L

<0.01 0.01 0.01 0.02Cadmium Dissolved 0.01µg/L

1040 8350 8060 7980Calcium Dissolved 50µg/L

<0.5 <0.5 <0.5 0.6Chromium Dissolved 0.5µg/L

<0.05 <0.05 0.09 0.11Cobalt Dissolved 0.05µg/L

1.4 1.9 3.0 7.3Copper Dissolved 0.2µg/L

61 22 45 99Iron Dissolved 10µg/L

0.23 0.16 0.36 1.27Lead Dissolved 0.05µg/L

<0.5 3.2 2.5 2.5Lithium Dissolved 0.5µg/L

118 2050 1090 557Magnesium Dissolved 50µg/L

4 13 5 6Manganese Dissolved 1µg/L

<0.01 <0.01 <0.01 <0.01Mercury Dissolved 0.01µg/L

0.17 21.7 45.3 78.1Molybdenum Dissolved 0.05µg/L

0.3 0.6 0.4 0.3Nickel Dissolved 0.2µg/L

<0.5 <0.5 <0.5 0.8Selenium Dissolved 0.5µg/L

<0.02 <0.02 <0.02 <0.02Silver Dissolved 0.02µg/L

5360 10100 15300 16300Sodium Dissolved 50µg/L

<0.01 <0.01 <0.01 <0.01Thallium Dissolved 0.01µg/L

0.7 41.5 68.7 366Titanium Dissolved 0.5µg/L

0.03 0.20 0.16 0.28Uranium Dissolved 0.01µg/L

<0.5 12.6 112 29.4Vanadium Dissolved 0.5µg/L

3 <2 3 3Zinc Dissolved 2µg/L

3080 29300 24600 22200Hardness (calc) 100ug CaCO3/L

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-09-15

Certificate of Analysis

ATTENTION TO: Cathy SchmidCLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V888816

DATE REPORTED: 2014-09-23

PROJECT: 0090 150 15

British Columbia CSR- Schedule 6 Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 3 of 18



Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-09-15

Certificate of Analysis

ATTENTION TO: Cathy SchmidCLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V888816

DATE REPORTED: 2014-09-23

PROJECT: 0090 150 15

British Columbia CSR- Schedule 6 Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:
5807550-5807554 Sample not filtered at time of collection as per analysis requirements.

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 4 of 18



HWM-BH-03-

WS1

HWM-BH-03-

WS2

HWM-BH-03-

WS3

HWM-BH-03-

WS4SAMPLE DESCRIPTION:

WaterWater Water WaterSAMPLE TYPE:

9/15/20149/12/20149/12/2014 9/15/2014DATE SAMPLED:

5807550 RDL 5807551 RDL 5807552 RDL 5807554G / S RDLUnitParameter

106 5000 218000 5000 928000 5000 1490000Aluminum Total 5µg/L

<0.5 0.5 0.7 5 <5 5 <5Antimony Total 0.5µg/L

0.8 0.1 33.1 1 58 1 103Arsenic Total 0.1µg/L

3.0 0.5 1480 5 6130 5 8450Barium Total 0.5µg/L

<0.05 0.05 3.85 0.5 18.3 0.5 30.0Beryllium Total 0.05µg/L

<5 5 185 50 432 50 1580Boron Total 5µg/L

<0.01 0.01 1.30 0.1 5.5 0.1 7.6Cadmium Total 0.01µg/L

1060 50 94800 500 256000 500 473000Calcium Total 50µg/L

<0.5 0.5 231 5 1050 5 2150Chromium Total 0.5µg/L

0.09 0.05 120 0.5 542 0.5 921Cobalt Total 0.05µg/L

2.4 5 1670 5 2990 5 4190Copper Total 0.5µg/L

224 100 277000 1000 1380000 1000 2460000Iron Total 10µg/L

0.29 0.05 87.0 0.5 273 0.5 568Lead Total 0.05µg/L

<0.5 5 171 5 634 50 1140Lithium Total 0.5µg/L

130 500 106000 500 566000 500 865000Magnesium Total 50µg/L

8 1 4690 10 22900 10 35600Manganese Total 1µg/L

<0.01 0.01 <0.01 0.01 0.05 0.01 <0.01Mercury Total 0.01µg/L

0.2 0.1 32.5 1 57 1 107Molybdenum Total 0.1µg/L

<0.5 0.5 381 5 1060 5 1270Nickel Total 0.5µg/L

<0.5 0.5 6.0 5 26 5 56Selenium Total 0.5µg/L

<0.02 0.02 1.63 0.2 3.0 0.2 6.8Silver Total 0.02µg/L

5390 100 21800 1000 72600 1000 85700Sodium Total 100µg/L

<0.02 0.02 0.70 0.2 4.1 0.2 7.4Thallium Total 0.02µg/L

2 10 2530 100 26500 10 10800Titanium Total 1µg/L

0.06 0.01 5.23 0.1 21.5 0.1 45.5Uranium Total 0.01µg/L

<1 1 519 10 3590 10 4150Vanadium Total 1µg/L

<5 5 1720 50 4290 50 6990Zinc Total 5µg/L

3180 100 673000 100 2970000 100 4740000Total Hardness (calc) 100ug CaCO3/L

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-09-15

Certificate of Analysis

ATTENTION TO: Cathy SchmidCLIENT NAME: BGC ENGINEERING INC.
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British Columbia CSR- Schedule 6 Total Metals
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Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-09-15

Certificate of Analysis

ATTENTION TO: Cathy SchmidCLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V888816

DATE REPORTED: 2014-09-23

PROJECT: 0090 150 15

British Columbia CSR- Schedule 6 Total Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:
5807551 Some total metal results are less than the dissolved metal results; results are within the precision of the method.

5807552 Sample improperly preserved as per analysis requirements for Total Mercury.
Total Mercury sample container inappropriate as per analysis requirements.

CERTIFICATE OF ANALYSIS (V3)

Certified By:
Page 6 of 18



HWM-BH-03-

WS2

HWM-BH-03-

WS1

HWM-BH-03-

WS3

HWM-BH-03-

WS4SAMPLE DESCRIPTION:

WaterWaterWater WaterSAMPLE TYPE:

9/12/2014 9/15/2014 9/15/20149/12/2014DATE SAMPLED:

5807550 5807551 5807552 5807554G / S RDLUnitParameter

7.34 7.72 8.06 8.17pH 0.01pH units

<1 <1 <1 <1p-Alkalinity 1mg CaCO3/L

14 53 72 70Alkalinity (pH 4.5) 1mg CaCO3/L

14 53 72 70Alkalinity, Bicarbonate 1mg CaCO3/L

<1 <1 <1 <1Alkalinity, Carbonate 1mg CaCO3/L

<1 <1 <1 <1Alkalinity, Hydroxide 1mg CaCO3/L

35 106 118 122Electrical Conductivity 1uS/cm

2.01 3.52 3.15 5.93Chloride 0.05mg/L

<0.02 0.11 0.24 0.27Fluoride 0.02mg/L

0.070 0.038 0.046 0.046Nitrate-N 0.005mg/L

<0.005 <0.005 0.018 <0.005Nitrite-N 0.005mg/L

0.6 3.5 1.9 3.2Sulphate 0.5mg/L

1.04 8.35 8.06 7.98Calcium Dissolved 0.05mg/L

0.12 2.05 1.09 0.56Magnesium Dissolved 0.05mg/L

5.36 10.1 15.3 16.3Sodium Dissolved 0.05mg/L

0.13 2.45 4.03 3.74Potassium Dissolved 0.05mg/L

0.06 0.02 0.05 0.10Iron Dissolved 0.01mg/L

0.004 0.013 0.005 0.006Manganese Dissolved 0.001mg/L

18 62 77 80Calculated TDS 1mg/L

3.1 29.3 24.6 22.2Hardness (calc) 0.5mg CaCO3/L

0.07 0.04 0.06 0.05Nitrate + Nitrite-N 0.01mg/L

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:
5807550-5807554 Literature holding time exceeded for pH analysis.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-09-15

Certificate of Analysis

ATTENTION TO: Cathy SchmidCLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V888816

DATE REPORTED: 2014-09-23

PROJECT: 0090 150 15

Routine Chemistry Water Analysis

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
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HWM-BH-03-

WS2

HWM-BH-03-

WS1

HWM-BH-03-

WS3

HWM-BH-03-

WS4SAMPLE DESCRIPTION:

WaterWaterWater WaterSAMPLE TYPE:

9/12/2014 9/15/2014 9/15/20149/12/2014DATE SAMPLED:

5807550 5807551 5807552 5807554G / S RDLUnitParameter

<0.002 0.003 <0.002 0.003Phenol, Total 0.002mg/L

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-09-15

Certificate of Analysis

ATTENTION TO: Cathy SchmidCLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V888816

DATE REPORTED: 2014-09-23

PROJECT: 0090 150 15

Total Phenols - 4AAP

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
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HWM-BH-03-

WS1

HWM-BH-03-

WS2

HWM-BH-03-

WS3

HWM-BH-03-

WS4SAMPLE DESCRIPTION:

WaterWater Water WaterSAMPLE TYPE:

9/15/20149/12/2014 9/15/20149/12/2014DATE SAMPLED:

5807550 RDL 5807551 5807552 5807554G / S RDLUnitParameter

0.005 0.005 0.040 0.027 0.027Phosphorus Dissolved 0.005mg/L

0.006 0.02 0.246 0.840 0.933Phosphorus Total 0.005mg/L

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-09-15

Certificate of Analysis

ATTENTION TO: Cathy SchmidCLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V888816

DATE REPORTED: 2014-09-23

PROJECT: 0090 150 15

Total Phosphorus and Total Dissolved Phosphorus

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
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HWM-BH-03-

WS2

HWM-BH-03-

WS1

HWM-BH-03-

WS3

HWM-BH-03-

WS4SAMPLE DESCRIPTION:

WaterWater Water WaterSAMPLE TYPE:

9/15/20149/12/2014 9/15/20149/12/2014DATE SAMPLED:

5807550 5807551 RDL 5807552 5807554G / S RDLUnitParameter

2.5 8.6 5 543 921Turbidity 0.5NTU

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-09-15

Certificate of Analysis

ATTENTION TO: Cathy SchmidCLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V888816

DATE REPORTED: 2014-09-23

PROJECT: 0090 150 15

Turbidity

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V3)

Certified By:
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BTEX / VPH / EPH in Water

Methyl tert-butyl ether (MTBE) 63134 5807554 <1 <1 0.0% < 1 100% 80% 120% 98% 70% 130%

Benzene 63134 5807554 <0.5 <0.5 0.0% < 0.5 100% 80% 120% 102% 70% 130%

Toluene 63134 5807554 <0.5 <0.5 0.0% < 0.5 98% 80% 120% 101% 70% 130%

Ethylbenzene 63134 5807554 <0.5 <0.5 0.0% < 0.5 96% 80% 120% 100% 70% 130%

m&p-Xylene
 

63134 5807554 0.5 0.5 0.0% < 0.5 97% 80% 120% 101% 70% 130%

o-Xylene 63134 5807554 <0.5 <0.5 0.0% < 0.5 97% 80% 120% 102% 70% 130%

Styrene 63134 5807554 <0.5 <0.5 0.0% < 0.5 96% 80% 120% 100% 70% 130%

VPH 63134 5807554 <100 <100 0.0% < 100

VH 63134 5807554 <100 <100 0.0% < 100

EPH C10-C19
 

63126 MS 1900 1840 3.0% < 100 104% 70% 130% 86% 65% 120%

EPH C19-C32 63126 MS 2400 2270 5.6% < 100 105% 70% 130% 98% 80% 120%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Certified By:

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 14V888816

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Cathy Schmid

CLIENT NAME: BGC ENGINEERING INC.

PROJECT: 0090 150 15

Trace Organics Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Sep 23, 2014 REFERENCE MATERIAL

Method
Blank

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
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Routine Chemistry Water Analysis

pH 5738183 11.0 11.1 0.5% < 0.01 99% 95% 105%

p-Alkalinity 5738183 133 141 6.3% < 1

Alkalinity (pH 4.5) 5738183 187 190 1.5% < 1 93% 90% 110%

Alkalinity, Bicarbonate 5738183 <1 <1 0.0% < 1

Alkalinity, Carbonate
 

5738183 109 98 11.0% < 1

Alkalinity, Hydroxide 5738183 78 92 16.8% < 1

Electrical Conductivity 5738183 1160 1190 2.6% < 1 99% 90% 110%

Chloride 5812422 0.86 0.88 1.9% < 0.05 103% 85% 115% 104% 90% 110%

Fluoride 5812422 <0.02 <0.02 0.0% < 0.02 99% 85% 115% 102% 90% 110%

Nitrate-N
 

5812422 0.300 0.299 0.3% < 0.005 98% 85% 115% 99% 90% 110%

Nitrite-N 5812422 <0.005 <0.005 0.0% < 0.005 98% 90% 110%

Sulphate 5812422 4.5 4.5 0.3% < 0.5 97% 85% 115% 98% 90% 110%

Calcium Dissolved 5811607 73.1 74.4 1.8% < 0.05 98% 90% 110% 96% 90% 110%

Magnesium Dissolved 5811607 9.75 9.86 1.1% < 0.05 103% 90% 110% 99% 90% 110%

Sodium Dissolved
 

5811607 2.48 2.52 1.2% < 0.05 105% 90% 110% 106% 90% 110%

Potassium Dissolved 5811607 0.20 0.23 0.0% < 0.05 100% 90% 110% 99% 90% 110%

Iron Dissolved 5811607 23.7 24.2 2.0% < 0.01 98% 90% 110% 100% 90% 110%

Manganese Dissolved 5811607 0.196 0.199 1.5% < 0.001 104% 90% 110% 101% 90% 110%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Total Phosphorus and Total Dissolved Phosphorus

Phosphorus Dissolved 5807550 0.005 0.003 NA < 0.005 87% 85% 115% 106% 90% 110% 101% 80% 120%

Phosphorus Total 5844604 0.013 0.015 14.3% < 0.005 104% 85% 115% 101% 90% 110%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

British Columbia CSR- Schedule 6 Total Metals

Aluminum Total 5818001 25 25 0.0% < 5 105% 85% 115% 100% 85% 115%

Antimony Total 5818001 2.8 2.8 0.2% < 0.5 110% 85% 115% 105% 90% 110%

Arsenic Total 5818001 3.1 3.3 4.8% < 0.1 92% 85% 115% 106% 90% 110%

Barium Total 5818001 64.4 65.5 1.7% < 0.5 113% 85% 115% 101% 90% 110%

Beryllium Total
 

5818001 <0.05 <0.05 0.0% < 0.05 102% 85% 115% 100% 90% 110%

Boron Total 5818001 44 45 2.0% < 5 104% 85% 115% 104% 80% 120%

Cadmium Total 5818001 0.05 0.06 6.0% < 0.01 102% 85% 115% 102% 90% 110%

Calcium Total 5818001 49800 50700 1.8% < 50 100% 85% 115% 97% 90% 110%

Chromium Total 5818001 <0.5 <0.5 0.0% < 0.5 105% 85% 115% 100% 90% 110%

Cobalt Total
 

5818001 0.70 0.69 2.0% < 0.05 111% 85% 115% 97% 90% 110%

Copper Total 5818001 <0.5 <0.5 0.0% < 0.5 102% 85% 115% 102% 90% 110%

Iron Total 5818001 497 500 0.6% < 10 102% 85% 115% 104% 90% 110%

Lead Total 5818001 0.09 0.07 NA < 0.05 90% 85% 115% 109% 90% 110%

Lithium Total 5818001 6.3 6.2 2.2% < 0.5 106% 90% 110%

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 14V888816
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Limits
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Magnesium Total
 

5818001 18100 18500 2.1% < 50 103% 85% 115% 102% 90% 110%

Manganese Total 5818001 107 109 2.1% < 1 105% 85% 115% 102% 90% 110%

Mercury Total 5807550 < 0.01 < 0.01 0.0% < 0.01 108% 85% 115% 100% 90% 110%

Molybdenum Total 5818001 1.5 1.5 0.2% < 0.1 106% 85% 115% 104% 90% 110%

Nickel Total 5818001 3.0 3.0 3.0% < 0.5 107% 85% 115% 96% 90% 110%

Selenium Total
 

5818001 2.7 2.9 4.2% < 0.5 91% 85% 115% 99% 85% 115%

Silver Total 5818001 <0.02 <0.02 0.0% < 0.02 98% 90% 110%

Sodium Total 5818001 19500 19700 0.8% < 100 105% 85% 115% 106% 90% 110%

Thallium Total 5818001 0.10 0.05 NA < 0.02 113% 85% 115% 101% 90% 110%

Titanium Total 5818001 2 2 0.0% < 1 99% 90% 110%

Uranium Total
 

5818001 0.89 0.91 1.7% < 0.01 99% 85% 115% 109% 90% 110%

Vanadium Total 5818001 <1 <1 0.0% < 1 99% 85% 115% 100% 90% 110%

Zinc Total 5818001 <5 <5 0.0% < 5 93% 85% 115% 100% 80% 120%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

British Columbia CSR- Schedule 6 Dissolved Metals 

Aluminum Dissolved 5812345 9 10 0.0% < 2 95% 90% 110% 102% 85% 115%

Antimony Dissolved 5812345 0.5 0.5 0.0% < 0.2 100% 90% 110% 100% 85% 110%

Arsenic Dissolved 5812345 0.1 0.1 0.0% < 0.1 101% 90% 110% 103% 90% 110%

Barium Dissolved 5812345 272 270 0.8% < 0.2 103% 90% 110% 98% 90% 110%

Beryllium Dissolved
 

5812345 <0.01 <0.01 0.0% < 0.01 102% 90% 110% 103% 90% 110%

Boron Dissolved 5812345 16 16 2.4% < 2 102% 90% 110% 108% 80% 120%

Cadmium Dissolved 5812345 0.02 0.02 0.0% < 0.01 105% 90% 110% 99% 90% 110%

Calcium Dissolved 5811607 73100 74400 1.8% < 50 98% 90% 110% 96% 90% 110%

Chromium Dissolved 5812345 <0.5 <0.5 0.0% < 0.5 108% 90% 110% 108% 90% 110%

Cobalt Dissolved
 

5812345 0.08 0.05 0.0% < 0.05 99% 90% 110% 97% 90% 110%

Copper Dissolved 5812345 1.1 0.8 0.0% < 0.2 102% 90% 110% 99% 90% 110%

Iron Dissolved 5811607 23700 24200 2.0% < 10 98% 90% 110% 100% 90% 110%

Lead Dissolved 5812345 0.11 0.10 0.0% < 0.05 100% 90% 110% 99% 90% 110%

Lithium Dissolved 5812345 15.6 15.7 0.6% < 0.5 103% 90% 110%

Magnesium Dissolved
 

5811607 9750 9860 1.1% < 50 103% 90% 110% 99% 90% 110%

Manganese Dissolved 5811607 196 199 1.5% < 1 104% 90% 110% 101% 90% 110%

Mercury Dissolved 5807550 < 0.01 < 0.01 0.0% < 0.01 108% 90% 110% 100% 90% 110%

Molybdenum Dissolved 5812345 2.69 2.69 0.1% < 0.05 101% 90% 110% 100% 90% 110%

Nickel Dissolved 5812345 2.4 2.4 1.8% < 0.2 98% 90% 110% 98% 90% 110%

Silver Dissolved
 

5812345 <0.02 <0.02 0.0% < 0.02 98% 90% 110%

Sodium Dissolved 5811607 2480 2520 1.2% < 50 105% 90% 110% 106% 90% 110%

Titanium Dissolved 5812345 <0.5 0.5 0.0% < 0.5 95% 90% 110%

Uranium Dissolved 5812345 1.32 1.34 1.1% < 0.01 99% 90% 110% 103% 90% 110%

Vanadium Dissolved 5812345 <0.5 <0.5 0.0% < 0.5 101% 90% 110% 101% 90% 110%

Results relate only to the items tested and to all the items tested
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Zinc Dissolved
 

5812345 <2 <2 0.0% < 2 96% 90% 110% 98% 85% 115%

Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Turbidity

Turbidity 5815941 0.9 0.9 0.0% < 0.5 102% 85% 115% 102% 90% 110%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Total Phenols - 4AAP

Phenol, Total 5807550 < 0.002 < 0.002 NA < 0.002 99% 85% 115% 101% 90% 110% 99% 70% 130%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Certified By:

Results relate only to the items tested and to all the items tested
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Trace Organics Analysis

Methyl tert-butyl ether (MTBE) ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

Benzene ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

Toluene ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

Ethylbenzene ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

m&p-Xylene ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

o-Xylene ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

Styrene ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

VPH ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

VH ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

EPH C10-C19 ORG-180-5134
Modified from BC MOE Lab Manual 
Section D (EPH)

GC/FID

EPH C19-C32 ORG-180-5134
Modified from BC MOE Lab Manual 
Section D (EPH)

GC/FID

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 14V888816
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Water Analysis

Aluminum Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Antimony Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Arsenic Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Barium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Beryllium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Boron Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Cadmium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Calcium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Chromium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Cobalt Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Copper Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Iron Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Lead Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Lithium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Magnesium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Manganese Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Mercury Dissolved
MET-181-6103, 
LAB-181-4015

Modified from EPA 245.7 CV/AA

Molybdenum Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Nickel Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Selenium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Silver Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Sodium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Thallium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Titanium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Uranium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Vanadium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Zinc Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 14V888816

Method Summary

ATTENTION TO: Cathy Schmid

CLIENT NAME: BGC ENGINEERING INC.

PROJECT: 0090 150 15

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com
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Aluminum Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Antimony Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Arsenic Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Barium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Beryllium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Boron Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Cadmium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Calcium Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Chromium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Cobalt Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Copper Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Iron Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Lead Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Lithium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Magnesium Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Manganese Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Mercury Total MET-181-6103 Modified from EPA 245.7 CV/AA

Molybdenum Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Nickel Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Selenium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Silver Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Sodium Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Thallium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Titanium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Uranium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Vanadium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Zinc Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

pH INOR-181-6000 Modified from SM 4500-H+ PH METER

p-Alkalinity INOR-181-6000 Modified from SM 2320 B PC TITRATE

Alkalinity (pH 4.5) INOR-181-6000 Modified from SM 2320 B PC TITRATE

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 14V888816

Method Summary

ATTENTION TO: Cathy Schmid

CLIENT NAME: BGC ENGINEERING INC.

PROJECT: 0090 150 15

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com
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Alkalinity, Bicarbonate INOR-181-6000 Modified from SM 2320 B PC TITRATE

Alkalinity, Carbonate INOR-181-6000 Modified from SM 2320 B PC TITRATE

Alkalinity, Hydroxide INOR-181-6000 Modified from SM 2320 B PC TITRATE

Electrical Conductivity INOR-181-6000 Modified from SM 2510B PC TITRATE

Chloride INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Fluoride INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Nitrate-N INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Nitrite-N INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Sulphate INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Calcium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Magnesium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Sodium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Potassium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Iron Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Manganese Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Phenol, Total INOR-181-6014
Modified from SM 5530 C and EPA 
420.2

CONTINUOUS FLOW ANALYZER

Phosphorus Dissolved INOR-181-6011 Modified from SM 4500-P B&E SPECTROPHOTOMETER

Phosphorus Total INOR-181-6011 Modified from SM 4500-P B&E SPECTROPHOTOMETER

Turbidity INOR-181-6008 SM 2130 B PC TITRATE

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 14V888816

Method Summary

ATTENTION TO: Cathy Schmid

CLIENT NAME: BGC ENGINEERING INC.

PROJECT: 0090 150 15

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com
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MAXXAM JOB #: B492100
Received: 2014/10/11, 12:40

CERTIFICATE OF ANALYSIS

Your Project #: 2137-14-004 BURNABY TANK FARM

Report Date: 2014/10/22
Report #: R1669043

Version: 1 - Final

Attention:David Van Everdingen

WATERLINE RESOURCES INC.
UNIT D
2301 MCCULLOUGH RD.
Nanaimo, BC
CANADA          V9S 4M8

Your C.O.C. #: G095530

BURNABY TANK FARMSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

SM 22 2320 B mBBY6SOP-000262014/10/142014/10/141Alkalinity - Water

SM 22 4500-Cl- G mBBY6SOP-000112014/10/14N/A1Chloride by Automated Colourimetry

SM 22 2120 B mBBY6SOP-000212014/10/11N/A1Colour (True)

SM 22 2510 B mBBY6SOP-000262014/10/14N/A1Conductance - water

SM 22 4500-F C mBBY6SOP-000482014/10/14N/A1Fluoride

2014/10/20N/A1Sulphide (as H2S)

EPA 6020a R1 mBBY7SOP-000022014/10/16N/A1Hardness Total (calculated as CaCO3)

EPA 6020a R1 mBBY7SOP-000022014/10/20N/A1Hardness (calculated as CaCO3)

BCMOE BCLM Oct2013 mBBY7SOP-000152014/10/20N/A1Mercury (Dissolved) by CVAF

BCMOE BCLM Oct2013 mBBY7SOP-000152014/10/212014/10/201Mercury (Total) by CVAF

EPA 6020A R1 mBBY7SOP-000022014/10/20N/A1Na, K, Ca, Mg, S by CRC ICPMS (diss.)

EPA 6020A R1 mBBY7SOP-000022014/10/17N/A1Elements by CRC ICPMS (dissolved)

EPA 6020A R1 mBBY7SOP-000022014/10/162014/10/111Na, K, Ca, Mg, S by CRC ICPMS (total)

EPA 6020A R1 mBBY7SOP-000022014/10/162014/10/141Elements by CRC ICPMS (total)

SM 22 4500-NO3- I mBBY6SOP-000102014/10/11N/A1Nitrate + Nitrite (N)

SM 22 4500-NO3- I mBBY6SOP-000102014/10/11N/A1Nitrite (N) by CFA

SM 22 4500-NO3 I mBBY6SOP-000102014/10/11N/A1Nitrogen - Nitrate (as N)

BCMOE Reqs 08/14BBY7 WI-000042014/10/17N/A1Filter and HNO3 Preserve for Metals

SM 22 4500-H+ B mBBY6SOP-000262014/10/14N/A1pH Water (2)

SM 22 5530 D mBBY6SOP-000082014/10/15N/A1Phenols (4-AAP)

SM 22 4500-SO42- E mBBY6SOP-000172014/10/14N/A1Sulphate by Automated Colourimetry

SM 22 4500-S2- D mBBY6SOP-000062014/10/17N/A1Sulphide

SM 22 2540 C mBBY6SOP-000332014/10/162014/10/151Total Dissolved Solids (Filt. Residue)

BCMOE EPH w 07/99 mBBY8SOP-000292014/10/162014/10/161Extrac. Petroleum HC in Water by GC/FID

SM 22 4500-P E mBBY6SOP-000132014/10/152014/10/151Phosphorus-P (Total, dissolved) - FF/FP

SM 22 4500-P E mBBY6SOP-000132014/10/15N/A1Total Phosphorus

SM 22 2130 B mBBY6SOP-000272014/10/11N/A1Turbidity

EPA 8260c R3 mBBY8SOP-000092014/10/122014/10/121VOCs, VH, F1, LH  in Water by HS GC/MS

Auto CalcBBY WI-000332014/10/14N/A1Volatile HC-BTEX
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MAXXAM JOB #: B492100
Received: 2014/10/11, 12:40

CERTIFICATE OF ANALYSIS

Your Project #: 2137-14-004 BURNABY TANK FARM

Report Date: 2014/10/22
Report #: R1669043

Version: 1 - Final

Attention:David Van Everdingen

WATERLINE RESOURCES INC.
UNIT D
2301 MCCULLOUGH RD.
Nanaimo, BC
CANADA          V9S 4M8

Your C.O.C. #: G095530

BURNABY TANK FARMSite Location:

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

2014/10/222014/10/221Methane Water Subcontract (1)

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) This test was performed by Maxxam Ontario (From Burnaby)
(2) The BC-MOE and APHA Standard Method require pH to be analysed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH
analyses in this report are reported past the BC-MOE/APHA Standard Method  holding time.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Jared Rudek, Project Manager
Email: JRudek@maxxam.ca
Phone# (604) 734 7276
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
Page 2 of 21

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B492100
Report Date: 2014/10/22

WATERLINE RESOURCES INC.
Client Project #: 2137-14-004 BURNABY TANK FARM

BURNABY TANK FARMSite Location:

RESULTS OF CHEMICAL ANALYSES OF  WATER

(1) RDL raised due to sample matrix interference.

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

76764620.103740NTUTurbidity

767844110394mg/LTotal Dissolved Solids

Physical Properties

7677797N/A7.99pHpH

76778021.0555uS/cmConductivity

Physical Properties

76796770.00100.0055mg/LPhenols

Misc. Organics

76794420.0501.21mg/LTotal Phosphorus (P)

76765190.20    0.34 (1)mg/LNitrate plus Nitrite (N)

76794400.00500.06450.0614mg/LDissolved Phosphorus (P)

Nutrients

76764665.070.0Col. UnitTrue Colour

MISCELLANEOUS

76781680.508.08.0mg/LDissolved Chloride (Cl)

76781720.50137136mg/LDissolved Sulphate (SO4)

Anions

76777890.50<0.50mg/LHydroxide (OH)

76777890.50<0.50mg/LCarbonate (CO3)

76777890.50158mg/LBicarbonate (HCO3)

76777890.50<0.50mg/LAlkalinity (PP as CaCO3)

76777890.50129mg/LAlkalinity (Total as CaCO3)

76775370.0100.340mg/LFluoride (F)

Misc. Inorganics

76760520.20<0.20mg/LNitrate (N)

76784810.0050<0.0050mg/LHydrogen Sulphide (H2S)

76760500.50224mg/LTotal Hardness (CaCO3)

ONSITEN/AFIELDN/AFilter and HNO3 Preservation

Calculated Parameters

76765200.050    0.307 (1)mg/LNitrite (N)

ANIONS

7688108N/AATTACHEDN/ASubcontract Parameter

Parameter

QC BatchRDL
HMM-BH-03

Lab-Dup
HMM-BH-03Units

G095530G095530COC Number

2014/10/10
 08:15

2014/10/10
 08:15

Sampling Date

KV8523KV8523Maxxam ID
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Maxxam Job #: B492100
Report Date: 2014/10/22

WATERLINE RESOURCES INC.
Client Project #: 2137-14-004 BURNABY TANK FARM

BURNABY TANK FARMSite Location:

MERCURY BY COLD VAPOR (WATER)

RDL = Reportable Detection Limit

76851610.20<0.20ug/LTotal Mercury (Hg)

Elements

QC BatchRDLHMM-BH-03Units

G095530COC Number

2014/10/10
 08:15

Sampling Date

KV8523Maxxam ID

Page 4 of 21

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



Maxxam Job #: B492100
Report Date: 2014/10/22

WATERLINE RESOURCES INC.
Client Project #: 2137-14-004 BURNABY TANK FARM

BURNABY TANK FARMSite Location:

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Lab-Dup = Laboratory Initiated Duplicate

RDL = Reportable Detection Limit

76760513.041.9mg/LTotal Sulphur (S)

76760510.05087.5mg/LTotal Sodium (Na)

76760510.0506.17mg/LTotal Potassium (K)

76760510.05021.3mg/LTotal Magnesium (Mg)

76760510.05054.6mg/LTotal Calcium (Ca)

76781760.000500.003710.00349mg/LTotal Zirconium (Zr)

76781760.00500.3130.311mg/LTotal Zinc (Zn)

76781760.00500.1350.133mg/LTotal Vanadium (V)

76781760.000100.006390.00635mg/LTotal Uranium (U)

76781760.00500.7510.753mg/LTotal Titanium (Ti)

76781760.00500.02000.0200mg/LTotal Tin (Sn)

76781760.0000500.0008410.000820mg/LTotal Thallium (Tl)

76781760.00100.4100.403mg/LTotal Strontium (Sr)

76781760.0000200.0001370.000114mg/LTotal Silver (Ag)

76781760.1057.054.3mg/LTotal Silicon (Si)

76781760.000100.000810.00078mg/LTotal Selenium (Se)

76781760.00100.07490.0739mg/LTotal Nickel (Ni)

76781760.00100.03320.0340mg/LTotal Molybdenum (Mo)

76781760.00101.521.50mg/LTotal Manganese (Mn)

76781760.00500.02130.0218mg/LTotal Lithium (Li)

76781760.000200.02740.0272mg/LTotal Lead (Pb)

76781760.01070.067.8mg/LTotal Iron (Fe)

76781760.000500.1480.152mg/LTotal Copper (Cu)

76781760.000500.03270.0325mg/LTotal Cobalt (Co)

76781760.00100.1130.110mg/LTotal Chromium (Cr)

76781760.0000100.001450.00143mg/LTotal Cadmium (Cd)

76781760.0500.1160.116mg/LTotal Boron (B)

76781760.0010<0.0010<0.0010mg/LTotal Bismuth (Bi)

76781760.000100.002000.00200mg/LTotal Beryllium (Be)

76781760.00100.3560.348mg/LTotal Barium (Ba)

76781760.000100.01180.0115mg/LTotal Arsenic (As)

76781760.000500.000870.00081mg/LTotal Antimony (Sb)

76781760.003045.545.7mg/LTotal Aluminum (Al)

Total Metals by ICPMS

QC BatchRDL
HMM-BH-03

Lab-Dup
HMM-BH-03Units

G095530G095530COC Number

2014/10/10
 08:15

2014/10/10
 08:15

Sampling Date

KV8523KV8523Maxxam ID
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Maxxam Job #: B492100
Report Date: 2014/10/22

WATERLINE RESOURCES INC.
Client Project #: 2137-14-004 BURNABY TANK FARM

BURNABY TANK FARMSite Location:

TOTAL PETROLEUM HYDROCARBONS (WATER)

RDL = Reportable Detection Limit

7680637100%O-TERPHENYL (sur.)

Surrogate Recovery (%)

76806370.200.31mg/LEPH (C19-C32)

76806370.20<0.20mg/LEPH (C10-C19)

Ext. Pet. Hydrocarbon

QC BatchRDLHMM-BH-03Units

G095530COC Number

2014/10/10
 08:15

Sampling Date

KV8523Maxxam ID
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Maxxam Job #: B492100
Report Date: 2014/10/22

WATERLINE RESOURCES INC.
Client Project #: 2137-14-004 BURNABY TANK FARM

BURNABY TANK FARMSite Location:

MISCELLANEOUS (WATER)

RDL = Reportable Detection Limit

76822470.0050<0.0050mg/LSulphide

MISCELLANEOUS

QC BatchRDLHMM-BH-03Units

G095530COC Number

2014/10/10
 08:15

Sampling Date

KV8523Maxxam ID
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Maxxam Job #: B492100
Report Date: 2014/10/22

WATERLINE RESOURCES INC.
Client Project #: 2137-14-004 BURNABY TANK FARM

BURNABY TANK FARMSite Location:

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

RDL = Reportable Detection Limit

76761330.0502.53mg/LDissolved Potassium (K)

76761330.0502.67mg/LDissolved Magnesium (Mg)

76761330.05030.0mg/LDissolved Calcium (Ca)

76815500.00050<0.00050mg/LDissolved Zirconium (Zr)

76815500.0050<0.0050mg/LDissolved Zinc (Zn)

76815500.0050<0.0050mg/LDissolved Vanadium (V)

76815500.000100.00278mg/LDissolved Uranium (U)

76815500.00500.0113mg/LDissolved Titanium (Ti)

76815500.0050<0.0050mg/LDissolved Tin (Sn)

76815500.0000500.000070mg/LDissolved Thallium (Tl)

76815500.00100.201mg/LDissolved Strontium (Sr)

76815500.000020<0.000020mg/LDissolved Silver (Ag)

76815500.104.91mg/LDissolved Silicon (Si)

76815500.000100.00016mg/LDissolved Selenium (Se)

76815500.00100.0180mg/LDissolved Nickel (Ni)

76815500.00100.0232mg/LDissolved Molybdenum (Mo)

76815500.00100.350mg/LDissolved Manganese (Mn)

76815500.0050<0.0050mg/LDissolved Lithium (Li)

76815500.000200.00026mg/LDissolved Lead (Pb)

76815500.00500.532mg/LDissolved Iron (Fe)

76815500.000200.00214mg/LDissolved Copper (Cu)

76815500.000500.00142mg/LDissolved Cobalt (Co)

76815500.00100.0012mg/LDissolved Chromium (Cr)

76815500.0000100.000026mg/LDissolved Cadmium (Cd)

76815500.0500.101mg/LDissolved Boron (B)

76815500.0010<0.0010mg/LDissolved Bismuth (Bi)

76815500.00010<0.00010mg/LDissolved Beryllium (Be)

76815500.00100.0193mg/LDissolved Barium (Ba)

76815500.000100.00137mg/LDissolved Arsenic (As)

76815500.000500.00086mg/LDissolved Antimony (Sb)

76815500.00300.401mg/LDissolved Aluminum (Al)

Dissolved Metals by ICPMS

76828480.010<0.010ug/LDissolved Mercury (Hg)

Elements

76759000.5085.8mg/LDissolved Hardness (CaCO3)

Misc. Inorganics

QC BatchRDLHMM-BH-03Units

G095530COC Number

2014/10/10
 08:15

Sampling Date

KV8523Maxxam ID
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Maxxam Job #: B492100
Report Date: 2014/10/22

WATERLINE RESOURCES INC.
Client Project #: 2137-14-004 BURNABY TANK FARM

BURNABY TANK FARMSite Location:

CSR DISSOLVED METALS IN WATER WITH CV HG (WATER)

RDL = Reportable Detection Limit

76761333.044.0mg/LDissolved Sulphur (S)

76761330.05084.7mg/LDissolved Sodium (Na)

QC BatchRDLHMM-BH-03Units

G095530COC Number

2014/10/10
 08:15

Sampling Date

KV8523Maxxam ID
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Maxxam Job #: B492100
Report Date: 2014/10/22

WATERLINE RESOURCES INC.
Client Project #: 2137-14-004 BURNABY TANK FARM

BURNABY TANK FARMSite Location:

CCME&CSR VOC/F1/VPH IN WATER (WATER)

RDL = Reportable Detection Limit

76768160.50<0.50ug/L1,1,2,2-tetrachloroethane

76768160.50<0.50ug/L1,1,1,2-tetrachloroethane

76768160.40<0.40ug/LXylenes (Total)

76768160.40<0.40ug/Lo-Xylene

76768160.50<0.50ug/LStyrene

76768161.0<1.0ug/LBromoform

76768160.40<0.40ug/Lm & p-Xylene

76768160.40<0.40ug/LEthylbenzene

76768160.400.94ug/LToluene

76768161.0<1.0ug/LBromodichloromethane

76768160.50<0.50ug/LTetrachloroethene

76768161.0<1.0ug/LChlorodibromomethane

76768160.50<0.50ug/LTrichloroethene

76768160.50<0.50ug/L1,1,2-trichloroethane

76768161.0<1.0ug/LBromomethane

76768161.0<1.0ug/Ltrans-1,3-dichloropropene

76768161.0<1.0ug/Lcis-1,3-dichloropropene

76768160.50<0.50ug/L1,2-dichloropropane

76768164.0<4.0ug/LMethyl-tert-butylether (MTBE)

76768160.40<0.40ug/LBenzene

76768160.50<0.50ug/LCarbon tetrachloride

76768160.50<0.50ug/L1,2-dichloroethane

76768160.50<0.50ug/L1,1,1-trichloroethane

76768161.02.4ug/LChloroform

76768161.0<1.0ug/Lcis-1,2-dichloroethene

76768160.50<0.50ug/L1,1-dichloroethane

76768161.0<1.0ug/Ltrans-1,2-dichloroethene

76768162.0<2.0ug/LDichloromethane

76768160.50<0.50ug/L1,1-dichloroethene

76768164.0<4.0ug/LTrichlorofluoromethane

76768161.0<1.0ug/LChloroethane

76768160.50<0.50ug/LVinyl chloride

76768161.0<1.0ug/LChloromethane

7675984300<300ug/LVPH (VH6 to 10 - BTEX)

7675984300<300ug/LF1 (C6-C10) - BTEX

Volatiles

QC BatchRDLHMM-BH-03Units

G095530COC Number

2014/10/10
 08:15

Sampling Date

KV8523Maxxam ID
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Maxxam Job #: B492100
Report Date: 2014/10/22

WATERLINE RESOURCES INC.
Client Project #: 2137-14-004 BURNABY TANK FARM

BURNABY TANK FARMSite Location:

CCME&CSR VOC/F1/VPH IN WATER (WATER)

RDL = Reportable Detection Limit

767681698%D4-1,2-Dichloroethane (sur.)

7676816105%4-Bromofluorobenzene (sur.)

7676816120%1,4-Difluorobenzene (sur.)

Surrogate Recovery (%)

7676816300<300ug/L(C6-C10)

7676816300<300ug/LVH C6-C10

76768160.50<0.50ug/LChlorobenzene

76768160.50<0.50ug/L1,4-dichlorobenzene

76768160.50<0.50ug/L1,3-dichlorobenzene

76768160.50<0.50ug/L1,2-dichlorobenzene

QC BatchRDLHMM-BH-03Units

G095530COC Number

2014/10/10
 08:15

Sampling Date

KV8523Maxxam ID
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Maxxam Job #: B492100
Report Date: 2014/10/22

WATERLINE RESOURCES INC.
Client Project #: 2137-14-004 BURNABY TANK FARM

BURNABY TANK FARMSite Location:

GENERAL COMMENTS

Results relate only to the items tested.
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WATERLINE RESOURCES INC.
Client Project #: 2137-14-004 BURNABY TANK FARM

BURNABY TANK FARMSite Location:

Maxxam Job #: B492100
Report Date: 2014/10/22

QUALITY ASSURANCE REPORT

QC LimitsValue (%)UnitsValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

%11070 - 13011370 - 130782014/10/121,4-Difluorobenzene (sur.)7676816

%10770 - 13010570 - 130932014/10/124-Bromofluorobenzene (sur.)7676816

%9370 - 1309670 - 130822014/10/12D4-1,2-Dichloroethane (sur.)7676816

%9950 - 1309950 - 1301002014/10/16O-TERPHENYL (sur.)7680637

200.59NTU<0.1080 - 1201002014/10/11Turbidity7676462

20NCCol. Unit<5.02014/10/11True Colour7676466

mg/L<0.02080 - 1201032014/10/11Nitrate plus Nitrite (N)7676519

mg/L<0.005080 - 1201002014/10/11Nitrite (N)7676520

ug/L<30070 - 130922014/10/12(C6-C10)7676816

ug/L<0.5070 - 13010070 - 130882014/10/121,1,1,2-tetrachloroethane7676816

ug/L<0.5070 - 13010470 - 130912014/10/121,1,1-trichloroethane7676816

ug/L<0.5070 - 1308770 - 1301032014/10/121,1,2,2-tetrachloroethane7676816

ug/L<0.5070 - 13010270 - 130882014/10/121,1,2-trichloroethane7676816

ug/L<0.5070 - 13010070 - 130862014/10/121,1-dichloroethane7676816

ug/L<0.5070 - 1309270 - 130812014/10/121,1-dichloroethene7676816

ug/L<0.5070 - 1309770 - 1301062014/10/121,2-dichlorobenzene7676816

ug/L<0.5070 - 13010070 - 130882014/10/121,2-dichloroethane7676816

ug/L<0.5070 - 1309470 - 1301012014/10/121,2-dichloropropane7676816

ug/L<0.5070 - 13010570 - 1301062014/10/121,3-dichlorobenzene7676816

ug/L<0.5070 - 13010270 - 1301042014/10/121,4-dichlorobenzene7676816

ug/L<0.4070 - 13011170 - 130NC2014/10/12Benzene7676816

ug/L<1.070 - 1309770 - 130842014/10/12Bromodichloromethane7676816

ug/L<1.070 - 1309070 - 1301002014/10/12Bromoform7676816

ug/L<1.060 - 14011860 - 140812014/10/12Bromomethane7676816

ug/L<0.5070 - 1309670 - 130862014/10/12Carbon tetrachloride7676816

ug/L<0.5070 - 13010370 - 130912014/10/12Chlorobenzene7676816

ug/L<1.070 - 1309670 - 130812014/10/12Chlorodibromomethane7676816

ug/L<1.060 - 14011760 - 140812014/10/12Chloroethane7676816

ug/L<1.070 - 13010270 - 130872014/10/12Chloroform7676816

ug/L<1.060 - 14010760 - 140952014/10/12Chloromethane7676816

ug/L<1.070 - 1309970 - 130842014/10/12cis-1,2-dichloroethene7676816

ug/L<1.070 - 13011670 - 130892014/10/12cis-1,3-dichloropropene7676816
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WATERLINE RESOURCES INC.
Client Project #: 2137-14-004 BURNABY TANK FARM

BURNABY TANK FARMSite Location:

Maxxam Job #: B492100
Report Date: 2014/10/22

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UnitsValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

ug/L<2.070 - 13011570 - 1301032014/10/12Dichloromethane7676816

ug/L<0.4070 - 13011170 - 130932014/10/12Ethylbenzene7676816

ug/L<0.4070 - 13010770 - 130902014/10/12m & p-Xylene7676816

ug/L<4.070 - 13010070 - 130882014/10/12Methyl-tert-butylether (MTBE)7676816

ug/L<0.4070 - 13010870 - 130922014/10/12o-Xylene7676816

ug/L<0.5070 - 13010470 - 130932014/10/12Styrene7676816

ug/L<0.5070 - 13010870 - 130952014/10/12Tetrachloroethene7676816

ug/L<0.4070 - 13010370 - 130872014/10/12Toluene7676816

ug/L<1.070 - 1309870 - 130862014/10/12trans-1,2-dichloroethene7676816

ug/L<1.070 - 13011770 - 130852014/10/12trans-1,3-dichloropropene7676816

ug/L<0.5070 - 13010470 - 130912014/10/12Trichloroethene7676816

ug/L<4.060 - 14013960 - 1401282014/10/12Trichlorofluoromethane7676816

ug/L<30070 - 130902014/10/12VH C6-C107676816

30NCug/L<0.5060 - 14012260 - 1401062014/10/12Vinyl chloride7676816

ug/L<0.402014/10/12Xylenes (Total)7676816

201.7mg/L<0.01080 - 1209680 - 120972014/10/14Fluoride (F)7677537

mg/L<0.502014/10/14Alkalinity (PP as CaCO3)7677789

200.51mg/L<0.5080 - 12010180 - 120NC2014/10/14Alkalinity (Total as CaCO3)7677789

mg/L<0.502014/10/14Bicarbonate (HCO3)7677789

mg/L<0.502014/10/14Carbonate (CO3)7677789

mg/L<0.502014/10/14Hydroxide (OH)7677789

N/A0.1397 - 1031012014/10/14pH7677797

200.23uS/cm<1.080 - 120972014/10/14Conductivity7677802

200.35mg/L<0.5080 - 1209980 - 120932014/10/14Dissolved Chloride (Cl)7678168

200.49mg/L<0.5080 - 1209980 - 120NC2014/10/14Dissolved Sulphate (SO4)7678172

200.40mg/L<0.003080 - 12010080 - 120NC2014/10/16Total Aluminum (Al)7678176

20NCmg/L<0.0005080 - 12010280 - 120NC2014/10/16Total Antimony (Sb)7678176

202.6mg/L<0.0001080 - 12010280 - 120NC2014/10/16Total Arsenic (As)7678176

202.5mg/L<0.001080 - 12010180 - 120NC2014/10/16Total Barium (Ba)7678176

200mg/L<0.0001080 - 1209880 - 120972014/10/16Total Beryllium (Be)7678176

20NCmg/L<0.001080 - 1209980 - 120NC2014/10/16Total Bismuth (Bi)7678176

20NCmg/L<0.0502014/10/16Total Boron (B)7678176
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WATERLINE RESOURCES INC.
Client Project #: 2137-14-004 BURNABY TANK FARM

BURNABY TANK FARMSite Location:

Maxxam Job #: B492100
Report Date: 2014/10/22

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UnitsValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

201.5mg/L<0.00001080 - 12010280 - 1201032014/10/16Total Cadmium (Cd)7678176

202.7mg/L<0.001080 - 12010580 - 120NC2014/10/16Total Chromium (Cr)7678176

200.74mg/L<0.0005080 - 1209980 - 120NC2014/10/16Total Cobalt (Co)7678176

202.5mg/L<0.0005080 - 1209880 - 120NC2014/10/16Total Copper (Cu)7678176

203.2mg/L<0.01080 - 12010980 - 120NC2014/10/16Total Iron (Fe)7678176

200.74mg/L<0.0002080 - 12010080 - 120NC2014/10/16Total Lead (Pb)7678176

20NCmg/L<0.005080 - 1209780 - 120NC2014/10/16Total Lithium (Li)7678176

201.5mg/L<0.001080 - 12010280 - 120NC2014/10/16Total Manganese (Mn)7678176

202.3mg/L<0.001080 - 1209080 - 120NC2014/10/16Total Molybdenum (Mo)7678176

201.4mg/L<0.001080 - 1209680 - 120NC2014/10/16Total Nickel (Ni)7678176

203.4mg/L<0.0001080 - 1209980 - 1201012014/10/16Total Selenium (Se)7678176

204.8mg/L<0.102014/10/16Total Silicon (Si)7678176

2018mg/L
0.000039

,RDL=0.000020
80 - 12010280 - 1201002014/10/16Total Silver (Ag)7678176

201.8mg/L<0.001080 - 12010080 - 120NC2014/10/16Total Strontium (Sr)7678176

202.5mg/L<0.00005080 - 1209580 - 120NC2014/10/16Total Thallium (Tl)7678176

20NCmg/L<0.005080 - 12010280 - 120NC2014/10/16Total Tin (Sn)7678176

200.22mg/L<0.005080 - 1209380 - 120NC2014/10/16Total Titanium (Ti)7678176

200.50mg/L<0.0001080 - 1209880 - 120NC2014/10/16Total Uranium (U)7678176

201.7mg/L<0.005080 - 12010180 - 120NC2014/10/16Total Vanadium (V)7678176

200.66mg/L<0.005080 - 12010380 - 120NC2014/10/16Total Zinc (Zn)7678176

206.0mg/L<0.000502014/10/16Total Zirconium (Zr)7678176

205.3mg/L<1080 - 1208280 - 120NC2014/10/16Total Dissolved Solids7678441

204.8mg/L<0.005080 - 12011080 - 120NC2014/10/15Dissolved Phosphorus (P)7679440

203.8mg/L<0.005080 - 12011280 - 120NC2014/10/15Total Phosphorus (P)7679442

20NCmg/L<0.001080 - 12010180 - 1201022014/10/15Phenols7679677

mg/L<0.2050 - 1309250 - 130942014/10/16EPH (C10-C19)7680637

mg/L<0.2050 - 13010450 - 1301082014/10/16EPH (C19-C32)7680637

mg/L<0.003080 - 12010480 - 1201102014/10/17Dissolved Aluminum (Al)7681550

mg/L<0.0005080 - 12010180 - 1201002014/10/17Dissolved Antimony (Sb)7681550

20NCmg/L<0.0001080 - 12010080 - 1201052014/10/17Dissolved Arsenic (As)7681550

mg/L<0.001080 - 1209580 - 1201002014/10/17Dissolved Barium (Ba)7681550
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Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

N/A = Not Applicable

WATERLINE RESOURCES INC.
Client Project #: 2137-14-004 BURNABY TANK FARM

BURNABY TANK FARMSite Location:

Maxxam Job #: B492100
Report Date: 2014/10/22

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UnitsValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

mg/L<0.0001080 - 12010080 - 1201012014/10/17Dissolved Beryllium (Be)7681550

mg/L<0.001080 - 1209680 - 120912014/10/17Dissolved Bismuth (Bi)7681550

mg/L<0.0502014/10/17Dissolved Boron (B)7681550

mg/L<0.00001080 - 1209780 - 1201012014/10/17Dissolved Cadmium (Cd)7681550

20NCmg/L<0.001080 - 1209780 - 120992014/10/17Dissolved Chromium (Cr)7681550

mg/L<0.0005080 - 1209880 - 120972014/10/17Dissolved Cobalt (Co)7681550

mg/L<0.0002080 - 1209780 - 120992014/10/17Dissolved Copper (Cu)7681550

mg/L<0.005080 - 12010280 - 1201022014/10/17Dissolved Iron (Fe)7681550

mg/L<0.0002080 - 1209680 - 120902014/10/17Dissolved Lead (Pb)7681550

mg/L<0.005080 - 12010280 - 120992014/10/17Dissolved Lithium (Li)7681550

mg/L<0.001080 - 1209880 - 1201022014/10/17Dissolved Manganese (Mn)7681550

mg/L<0.001080 - 1209680 - 120922014/10/17Dissolved Molybdenum (Mo)7681550

mg/L<0.001080 - 1209980 - 120982014/10/17Dissolved Nickel (Ni)7681550

mg/L<0.0001080 - 1209780 - 120962014/10/17Dissolved Selenium (Se)7681550

mg/L<0.102014/10/17Dissolved Silicon (Si)7681550

mg/L<0.00002080 - 1209480 - 120832014/10/17Dissolved Silver (Ag)7681550

mg/L<0.001080 - 1209780 - 1201022014/10/17Dissolved Strontium (Sr)7681550

mg/L<0.00005080 - 1209680 - 120972014/10/17Dissolved Thallium (Tl)7681550

mg/L<0.005080 - 1209780 - 1201002014/10/17Dissolved Tin (Sn)7681550

mg/L<0.005080 - 1209680 - 120942014/10/17Dissolved Titanium (Ti)7681550

mg/L<0.0001080 - 1209780 - 120912014/10/17Dissolved Uranium (U)7681550

mg/L<0.005080 - 1209480 - 1201002014/10/17Dissolved Vanadium (V)7681550

mg/L<0.005080 - 1209880 - 1201032014/10/17Dissolved Zinc (Zn)7681550

mg/L<0.000502014/10/17Dissolved Zirconium (Zr)7681550

20NCmg/L<0.005080 - 12010580 - 1201162014/10/17Sulphide7682247

20NCug/L<0.01080 - 1208580 - 120812014/10/20Dissolved Mercury (Hg)7682848

20NCug/L<0.01080 - 12010380 - 120842014/10/21Total Mercury (Hg)7685161
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WATERLINE RESOURCES INC.
Client Project #: 2137-14-004 BURNABY TANK FARM

BURNABY TANK FARMSite Location:

Maxxam Job #: B492100
Report Date: 2014/10/22

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsValue (%)UnitsValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch

RPDMethod BlankSpiked BlankMatrix Spike

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (one or both samples < 5x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spiked amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than 2x that of the native sample concentration).

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
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Maxxam Job #: B492100
Report Date: 2014/10/22

WATERLINE RESOURCES INC.
Client Project #: 2137-14-004 BURNABY TANK FARM

BURNABY TANK FARMSite Location:

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Data Validation Coordinator

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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Maxxam Job #: B492100
Report Date: 2014/10/22
Maxxam Sample: KV8523

Extrac. Petroleum HC in Water by GC/FID Chromatogram

WATERLINE RESOURCES INC.
Client Project #: 2137-14-004 BURNABY TANK FARM
Site Reference: BURNABY TANK FARM
Client ID: HMM-BH-03

Note: This information is provided for reference purposes only. Should detailed chemist interpretation

or fingerprinting be required, please contact the laboratory.
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MAXXAM JOB #: B4J1631
Received: 2014/10/15, 10:20

CERTIFICATE OF ANALYSIS

Your Project #: B492100
Your C.O.C. #: na

Report Date: 2014/10/17
Report #: R3192269

Version: 1 - Final

Attention:Jared Rudek

Maxxam Analytics
4606 Canada Way
Burnaby, BC
V5G 1K5

Sample Matrix: Water
# Samples Received: 1

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

2014/10/17N/A1Dissolved Gases in Water in mg/L units

RSKSOP-175 mCAM SOP-00219 Modified
Combustible Gas Indicator
Method

2014/10/17N/A1Dissolved Methane in Water

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Shaun Nowickyj, Customer Service
Email: SNowickyj@maxxam.ca
Phone# (905) 817-5700
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B4J1631
Report Date: 2014/10/17

Maxxam Analytics
Client Project #: B492100

PERMANENT GASES (WATER)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

37853180.0030.004mg/LCalculated Methane

37882200.0050.006L/m3Methane

Fixed Gases

QC BatchRDL
KV8523 \

HMM-BH-03
Units

naCOC Number

2014/10/10
 08:15

Sampling Date

XZ6247Maxxam ID
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Maxxam Job #: B4J1631
Report Date: 2014/10/17

Maxxam Analytics
Client Project #: B492100

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

6.3°CPackage 1

Results relate only to the items tested.
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Report Date: 2014/10/17
QUALITY ASSURANCE REPORT

QC LimitsValue (%)UnitsValueDateParameterQC Batch

RPDMethod Blank

3011L/m3<0.0052014/10/17Methane3788220

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Analytics
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VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Tom Mitchell, B.Sc, Supervisor, Compressed Gases

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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 RKI Eagle Calibration Certificates 
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APPENDIX D 
 

 Site Photos 
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Photo 1: Gas Sampling HMM-BH-03 with RKI Eagle 
 

 
Photo 2: Groundwater Sampling HMM-BH-03 with Waterra HydroLift II gas powered pump 
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Technical Memorandum 
 

Prepared For: Bill Nooyen, P.Eng.,  
Trans Mountain Pipeline ULC Date: December 4, 2013 

Prepared By: Jolene Hermanson, M.Sc., G.I.T. File 
No.: 2137-14-004 

Subject: TMEP – BGC Water Sampling Results from Drilling of HMM-BH-01 and 
HMM-BH-02 

 

1.0 INTRODUCTION AND BACKGROUND 

Waterline Resources Inc. (Waterline) was retained by TERA Environmental Consultants (TERA) 
on behalf of Trans Mountain Pipeline ULC to compile and interpret results of groundwater sampling 
conducted by BGC Engineering Inc. (BGC) during drilling of boreholes HMM-BH-01 and HMM-BH-
02 on Burnaby Mountain. This is part of an ongoing investigation into the environmental site 
conditions at Burnaby Mountain along the proposed Trans Mountain Expansion Project (TMEP) 
corridor.  
 
From November 22 to 27, 2014, BGC advanced boreholes HMM-BH-01 and HMM-BH-02 to 70.1 
and 186.4 m below ground level (mbgl), respectively, to investigate rock and fluid properties at/near 
the proposed portal of the TMEP trenchless route from Burnaby Terminal to Westridge Marine 
Terminal. The location of the boreholes on Burnaby Mountain is presented on Figure 1. Vibrating 
wire piezometers were installed in the boreholes before they were grouted/backfilled to surface  
 
During drilling of boreholes HMM-BH-01 and HMMBH-02, BGC collected three water quality 
samples (WS) from the return water used for drilling each borehole (WS01 through WS03). No 
other fluids were used for drilling at any time. Analytical results are provided in Appendix A and a 
comparison table is provided in Table A1. 
 
A third borehole, HMM-BH-03, was previously drilled at the Kinder Morgan Burnaby Mountain Tank 
Farm in September 2014. The location of HMM-BH-03 is presented on Figure 1. BGC sampled the 
drilling return water while the borehole was advanced to a depth of 182 mbgl. The borehole was 
then completed with a 2.54 (1 inch) piezometer installed to a depth of 113 m. Following completion, 
gas and groundwater sampling was conducted by Waterline in October 2014. The results of this 
sampling program were summarized in a letter report entitled TMEP – Burnaby Terminal HMM-
BH-03 Groundwater Sampling (Waterline, 2014). The results of the report indicated that the 
samples collected by BGC during drilling were not representative of the groundwater at the site, 
although mixing with the groundwater is likely to have occurred.   
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The enclosed technical memorandum was completed by Waterline to present the results of the 
drilling fluid sampling conducted by BGC at HMM-BH-01 and HMM-BH-02 in November, 2014. A 
comparison is made to the return water samples collected by BGC during drilling at HMM-BH-03.  
 

2.0 RESULTS 

Table A1 (Appendix A) summarizes the water quality results for samples collected during drilling 
of HMM-BH-01 and HMM-BH-02 between November 22 to 27, 2014, and compares the results 
with the groundwater samples collected by BGC during drilling of HMM-BH-03 in September 2014. 
Although the water from HMM-BH-01 and HMM-BH-02 is not used for drinking water purposes, the 
results are compared for reference with the Canadian Drinking Water Quality Guidelines (CDWQG; 
Health Canada, 2014) Maximum Acceptable Concentrations (MAC) and Aesthetic Objectives (AO), 
or, where applicable, the BC Contaminated Sites Regulation for Aquatic Life and Drinking Water 
(BC CSR; BC MoE, 2014). Water quality results can be summarized as follows:  
 

 Numerous total metal concentrations exceed the MAC or AO guidelines in all of the samples 
collected, with the exception of HMM-BH-01 WS01. This indicates the total metal 
concentrations are likely influenced by high particulate (suspended solids) concentrations 
in the water as reflected by high turbidity. This condition also influenced the HMM-BH-03 
sampling and analysis; 

 Dissolved aluminum exceeds the AO guideline of 0.1 mg/L in all of the samples except 
HMM-BH-01 WS01. The dissolved aluminum concentration was also elevated in the 
samples collected from HMM-BH-03, with the exception of the sample WS01;  

 pH is greater than the AO guideline of 6.5 – 8.5 in one sample from HMM-BH-01 (WS02) 
and two samples from HMM-BH-02 (WS02 and WS03); 

 Nitrate was detected in all of the samples collected from BGC, but its concentration was 
less than the MAC guideline of 10 mg/L. Nitrate was also detected in the samples collected 
from HMM-BH-03; 

 Nitrite was detected in one sample from HMM-BH-01 (WS03) and one sample from HMM-
BH-02 (WS03), but its concentration was less than the MAC guideline of 1 mg/L. Nitrite was 
also detected in two samples from HMM-BH-03 (WS03 and WS05); 

 Extractable Petroleum Hydrocarbons (EPH; C19-C32) were detected in all of the samples 
collected. EPH C19-C32 were also detected in all of the samples collected from HMM-BH-
03 except WS03;  

 EPH C10-C19 were detected in all three samples collected from HMM-BH-01, and in one 
sample collected from HMM-BH-02 (WS02). EPH C10-C19 were also detected in two 
samples from HMM-BH-03 (WS02 and WS04); 

 Toluene was detected in one sample collected from HMM-BH-01 (WS03) and two samples 
collected from HMM-BH-02 (WS02 and WS03), but its concentration was less than the AO 
and MAC guidelines of 24 and 60 µg/L, respectively; 

 Total xylenes (including o-xylene and m&p-xylene) were detected in one sample from 
HMM-BH-01 (WS03) but their concentration was less than the AO and MAC guidelines of 
20 and 90 µg/L, respectively; and 
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 Styrene was detected in one sample from HMM-BH-01 (WS03) but its concentration was 
less than the BC CSR water guideline for the protection of aquatic life. 

 
Water quality results have been plotted on a Piper diagram (Figure 2). The water chemistry of the 
November 2014 samples collected from HMM-BH-01 and HMM-BH-02 is similar to the chemistry 
of the samples collected by BGC from HMM-BH-03 in September 2014. With the exception of one 
sample collected from HMM-BH-01;WS01, all samples are characterized as calcium/sodium-
bicarbonate type water. HMM-BH-01 WS01, is characterized as a calcium-bicarbonate type water 
with lower sodium concentration. In addition, no dissolved metal concentrations analysed in sample 
WS01 collected from HMM-BH-01 exceeded the AO and MAC guidelines for total and dissolved 
metals.  
 
Certificates of Analysis and copies of the chain of custody records are provided in Appendix A.  
 

3.0 CONCLUSIONS 

The enclosed report provides a review and evaluation of drilling water samples collected from 
HMM-BH-01 and HMM-BH-02 on Burnaby Mountain between November 22 and 27, 2014.  
 
As concluded in previous sampling at HMM-BH-03 (Waterline, 2014), the samples collected by 
BGC during drilling are representative of the drilling fluids used and are likely not representative of 
the groundwater at the site, although mixing with the groundwater is likely to have occurred.  
 
Although the BGC water samples cannot be used as a baseline data for the site groundwater 
conditions, the samples are beneficial in that they indicate whether any cross-contamination may 
have occurred during drilling. In this respect, low concentrations of EPH C19-C32 were detected 
in all of the samples collected. Low concentrations of EPH C10-C19, toluene, total xylenes and 
styrene were also detected. BGC noted the presence of coal at a number of depth intervals during 
drilling of HMM-BH-03 in September, 2014, (BGC Engineering Inc., 2014), which could account for 
the presence of low concentrations of hydrocarbons in the water.  
 
Low concentrations of nitrate and nitrite were detected in the water samples collected by BGC. 
Nitrite and nitrate can be formed as a result of nitrification of excess ammonia, which occurs 
naturally in groundwater from the decay of organic materials (Health Canada, 2013a; 2013b). The 
presence of either nitrate or nitrite is dependent on the redox conditions of the environment. 
Boreholes HMM-BH-01 and HMM-BH-02 are completed in a sedimentary environment that likely 
contains abundant organic materials, which would explain the presence of nitrate and nitrite.  
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4.0 CERTIFICATION 

This document was prepared under the direction of a professional geoscientist registered in the 
Province of British Columbia. 
 
Waterline Resources Inc. trusts that the information provided in this document is sufficient for your 
requirements. Should you have any questions or concerns, please do not hesitate to contact the 
undersigned.  
 
Respectfully submitted, 
 
Waterline Resources Inc. Reviewed By: 
 
 

 
 
 
 
 
 
Jolene Hermanson, M.Sc., G.I.T. Steve Foley, M.Sc., P.Geo. 
Project Hydrogeologist Principal Hydrogeologist 
 
 
 
 
 
 
 
 
David van Everdingen, Ph.D., P.Geol., P.Geo. 
Senior Hydrogeologist 
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6.0 LIMITATIONS AND USE 

The information presented in this document was compiled exclusively for Trans Mountain Pipeline 
ULC (the Client) by Waterline Resources Inc. (Waterline). This work was completed in accordance 
with the scope of work for this project that was agreed between Waterline and the Client. Waterline 
exercised reasonable skill, care and diligence to assess the information acquired during the 
preparation of this document, but makes no guarantees or warranties as to the accuracy or 
completeness of this information. The information contained in this document is based upon, and 
limited by, the circumstances and conditions acknowledged herein, and upon information available 
at the time of the preparation of this document. Any information provided by others is believed to 
be accurate but cannot be guaranteed. No other warranty, expressed or implied, is made as to the 
professional services provided to the Client. 
 
Any use, reliance on, or decision made, by a third party based on this document is the sole 
responsibility of said third party. Waterline makes no representation or warranty to any third party 
with regard to this document and, or the work referred to in this document, and accepts no duty of 
care to any third party or any liability or responsibility whatsoever for any losses, expenses, 
damages, fines, penalties or other harm that may be suffered or incurred as a result of the use of, 
reliance on, any decision made, or any action taken based on, this document or the work referred 
to in this document. 
 
When Waterline submits instruments of professional service; including, reports, drawings and 
project-related deliverables, the Client agrees that only original signed and stamped paper versions 
shall be considered as original documents. The hard copy versions submitted by Waterline to the 
Client shall be considered as copies of the original documents, and in the event of a dispute or 
discrepancy, the signed and stamped original documents retained by Waterline shall govern over 
all copies, electronic or otherwise, provided to the Client.  
 
This document is intended to be used in its entirety, and no individual part of the document may 
be taken as representative of the findings of the document. No part of this document may be 
reproduced, stored in a retrieval system, or transmitted in any form, by any third party, without the 
expressed written permission of the Client or Waterline. 
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FIGURES 
Figure 1: Site Location 
Figure 2: Piper Plot 
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APPENDIX A 
 

Water Quality Results 

Table A1: BGC November 2014 Water Quality Results Summary 
November 22-26, 2014 Water Quality Results from AGAT Laboratories – BGC Engineering 
November 27, 2014 Water Quality Results from AGAT Laboratories – BGC Engineering  
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Well Name HMM-BH-01 
WS01

HMM-BH-01 
WS02

HMM-BH-01 
WS03

HMM-BH-02 
WS01

HMM-BH-02 
WS02

HMM-BH-02 
WS03

HMM-BH-03 
WS01

HMM-BH-03 
WS02

HMM-BH-03 
WS03

HMM-BH-03 
WS04

HMM-BH-03 
WS05

HMM-BH-03 
WS06

HMM-BH-03 
WS07

Date Collected AO MAC 25-Nov-14 26-Nov-14 27-Nov-14 22-Nov-14 23-Nov-14 25-Nov-14  12-Sep-2014  12-Sep-2014 13-Sep-14  15-Sep-2014  15-Sep-2014  17-Sep-2014  18-Sep-2014

Description NA NA Clean water as 
delivered

Recirculated 
drilling water - 
after flushing

General Chemistry
Total Dissolved Solids 

Calculated mg/L 500 - 19 67 91 69 101 104 18 62 77 80 78 28 20

Hardness (CaCO3) -
Calculated mg/L - - 12.2 23.4 25.3 13.2 25.3 31.6 3.1 29.3 24.6 22.2 26.5 12.7 6.2

pH - 6.5-8.5 - 7.06 8.66 7.45 8.49 8.68 8.68 7.34 7.72 8.06 8.17 7.95 7.34 6.94
Conductivity (EC) uS/cm - - 38 81 158 89 100 108 35 106 118 122 124 53 37

Turbidity NTU 0.1 - 2.2 9600 960 27000 21000 50000 2.5 8.6 543 921 - - -
Alkalinity, pH 4.5 

(as CaCO3) mg/L - - 12 71 69 65 119 115 14 53 72 70 58 23 13

Alkalinity, p 
(as CaCO3) mg/L - - <1 3 <1 2 3 3 <1 <1 <1 <1 <1 <1 <1

Sulphate (SO4) mg/L 500 - 1.7 1.9 7.1 3.3 2 3.3 0.6 3.5 1.9 3.2 15.5 0.8 0.8
Chloride (Cl) mg/L 250 - 3.14 3.31 6.66 5.26 4.62 4.95 2.01 3.52 3.15 5.93 3.35 2.5 3.82
Fluoride (F) mg/L - 1.5 0.04 0.09 0.18 0.2 0.17 0.18 <0.02 0.11 0.24 0.27 0.29 <0.02 <0.02

Bicarbonate (HCO3) mg/L - - 12 65 69 61 112 108 14 53 72 70 58 23 13
Carbonate (CO3) mg/L - - <1 6 <1 4 7 7 <1 <1 <1 <1 <1 <1 <1
Hydroxide (OH) mg/L - - <1 <1 <1 <1 <1 <1 - - - - - - -
Nitrate+Nitrite-N mg/L - 10 0.13 0.09 0.55 0.07 0.11 0.42 0.07 0.04 0.06 0.05 0.02 0.05 0.06

Nitrate-N mg/L - 10 0.133 0.087 0.548 0.07 0.111 0.406 0.07 0.038 0.046 0.046 <0.005 0.053 0.058
Nitrite-N mg/L - 1 <0.005 <0.005 0.006 <0.005 <0.005 0.01 <0.005 <0.005 0.018 <0.005 0.02 <0.005 <0.005

Total Phenols (4AAP)
Total Phenols mg/L - - < 0.002 0.002 0.006 < 0.002 0.002 0.004 <0.002 0.003 <0.002 0.003 0.003 < 0.002 < 0.002

Total and Dissolved 
Phosphorus

Phosphorus Dissolved mg/L - - 0.013 0.112 0.016 0.072 0.013 0.014 0.005 0.04 0.027 0.027 0.041 0.042 -
Phosphorus Total mg/L - - 0.013 3.42 0.36 2.59 8.69 13.7 0.006 0.246 0.84 0.933 7.86 0.114 0.092

Total Metals
Aluminum (Al) mg/L 0.1 - 0.088 180 38.6 139 667 614 0.106 218 928 1490 482 5.21 4.25
Antimony (Sb) mg/L - 0.006 <0.0005 <0.0005 0.0007 <0.0005 <0.0005 <0.0005 <0.0005 0.0007 <0.005 <0.005 <0.0005 <0.0005 <0.0005
Arsenic (As) mg/L - 0.01 0.0007 0.0202 0.0028 0.0197 0.0847 0.0344 0.0008 0.0331 0.058 0.103 0.109 0.0012 0.0009
Barium (Ba) mg/L - 1 0.017 1.19 0.422 0.59 7.82 4.25 0.003 1.48 6.13 8.45 4.41 0.0571 0.0357

Beryllium (Be) mg/L - - <0.00005 0.0029 0.00084 0.00192 0.0105 0.0098 <0.00005 0.00385 0.0183 0.03 0.00902 0.00008 0.00005
Boron (B) mg/L - 5 <0.0005 0.065 0.107 0.032 0.154 0.153 <0.005 0.185 0.432 1.58 0.167 0.008 0.006

Cadmium (Cd) mg/L - 0.005 0.00009 0.00078 0.0001 0.00052 0.00233 0.00175 <0.00001 0.0013 0.0055 0.0076 0.00211 0.00003 0.00005
Calcium (Ca) mg/L - - 4.54 78.1 23.9 53.4 287 294 1.06 94.8 256 473 195 6.74 16.1

Chromium (Cr) mg/L - 0.05 <0.0005 0.259 0.0316 0.394 0.96 0.472 <0.0005 0.231 1.05 2.15 0.397 0.0135 0.0167
Cobalt (Co) mg/L - - 0.00011 0.0969 0.0095 0.114 0.46 0.339 0.00009 0.12 0.542 0.921 0.359 0.00296 0.0024
Copper (Cu) mg/L 1 - 0.0124 0.808 0.111 1.79 6.43 3.36 0.0024 1.67 2.99 4.19 1.48 0.0297 0.0266

Iron (Fe) mg/L 0.3 - 0.162 280 41.9 274 1190 1020 0.224 277 1380 2460 745 9.81 13.8
Lead (Pb) mg/L - 0.01 0.00075 0.0487 0.00936 0.0459 0.218 0.191 0.00029 0.087 0.273 0.568 0.19 0.00177 0.00249

Lithium (Li) mg/L - - <0.0005 0.104 0.0158 0.0733 0.378 0.314 <0.0005 0.171 0.634 1.14 0.27 0.0031 0.0019
Magnesium (Mg) mg/L - - 0.209 96.5 13.3 86.7 358 291 0.13 106 566 865 241 2.23 1.22
Manganese (Mn) mg/L 0.05 - 0.013 4.44 0.724 3.76 17.5 15.4 0.008 4.69 22.9 35.6 10.3 0.144 0.226

Mercury (Hg) mg/L 0.001 <0.00001 0.00006 <0.00001 0.00005 0.00003 <0.00001 <0.00001 <0.00001 0.00005 <0.00001 0.002 <0.00001 <0.00001
Molybdenum (Mo) mg/L - - 0.0004 0.0444 0.0845 0.0835 0.125 0.0289 0.0002 0.0325 0.057 0.107 0.0193 0.0057 0.0067

Nickel (Ni) mg/L - - 0.0005 0.11 0.0168 0.325 1.15 0.627 <0.0005 0.381 1.06 1.27 0.423 0.0078 0.0041
Selenium (Se) mg/L - 0.01 <0.0005 <0.0005 0.0045 <0.0005 <0.0005 <0.0005 <0.0005 0.006 0.026 0.056 0.0288 <0.0005 <0.0005

Silver (Ag) mg/L - - 0.00003 0.00468 0.00176 0.559 0.592 0.41 <0.00002 0.00163 0.003 0.0068 0.00155 <0.00002 <0.00002
Sodium (Na) mg/L 200 - 1.99 18.7 25 14.4 38.6 26.6 5.39 21.8 72.6 85.7 28.8 6.42 51.8
Thallium (Tl) mg/L - - <0.00002 0.00076 0.00013 0.00051 0.00358 0.00224 <0.00002 0.0007 0.0041 0.0074 0.0026 <0.00002 <0.00002
Titanium (Ti) mg/L - - 0.002 3.39 0.494 3.31 4.43 3.68 0.002 2.53 26.5 10.8 0.707 0.218 0.158
Uranium (U) mg/L - 0.02 0.00002 0.00392 0.00069 0.00344 0.0146 0.0125 0.00006 0.00523 0.0215 0.0455 0.00965 0.00013 0.00012

Vanadium (V) mg/L - - <0.001 0.444 0.088 0.357 1.71 1.67 <0.001 0.519 3.59 4.15 0.737 0.014 0.01

Zinc (Zn) mg/L 5 - 0.024 0.752 0.094 0.619 1.74 1.33 <0.005 1.72 4.29 6.99 1.8 0.044 0.021
Dissolved Metals

Aluminum (Al) mg/L 0.1 - 0.016 0.287 0.335 0.292 0.179 0.175 0.028 0.179 0.26 0.301 0.118 0.126 -
Antimony (Sb) mg/L - 0.006 <0.0005 0.0013 0.002 0.0047 0.0019 0.0018 <0.0002 0.0019 0.0033 0.0034 0.0041 <0.0002 -
Arsenic (As) mg/L - 0.01 0.0009 0.0024 0.0008 0.0036 0.0029 0.002 0.0007 0.0023 0.0077 0.0062 0.0097 0.0004 -
Barium (Ba) mg/L - 1 0.0179 0.0078 0.0083 0.0043 0.0053 0.0068 0.0027 0.0065 0.0056 0.0117 0.0132 0.0027 -

Beryllium (Be) mg/L - - <0.00001 0.00002 0.00002 0.00002 0.00003 0.00005 <0.00001 <0.00001 <0.00001 0.00001 <0.00001 <0.00001 -
Boron (B) mg/L - 5 0.003 0.019 0.105 0.043 0.072 0.077 0.003 0.057 0.099 0.217 0.114 0.006 -

Cadmium (Cd) mg/L - 0.005 0.00009 0.00003 0.00011 0.0001 0.00004 0.00006 <0.00001 0.00001 0.00001 0.00002 0.00009 <0.00001 -
Calcium (Ca) mg/L - - 4.56 8 8.12 4.15 8.56 11 1.04 8.35 8.06 7.98 9.72 4.69 2.19

Chromium (Cr) mg/L - 0.05 <0.0005 <0.0005 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0006 <0.0005 <0.0005 -
Cobalt (Co) mg/L - - 0.00006 <0.00005 <0.00005 0.0001 <0.00005 <0.00005 <0.00005 <0.00005 0.00009 0.00011 0.00007 <0.00005 -
Copper (Cu) mg/L 1 - 0.005 0.0022 0.0035 0.002 0.0021 0.0018 0.0014 0.0019 0.003 0.0073 0.0039 0.0011 -

Iron (Fe) mg/L 0.3 - 0.024 0.05 0.108 0.092 0.025 0.021 0.061 0.022 0.045 0.099 0.061 0.303 0.01
Lead (Pb) mg/L - 0.01 0.00024 0.00013 0.0001 0.00023 0.00014 0.00013 0.00023 0.00016 0.00036 0.00127 0.001 0.00016 -

Lithium (Li) mg/L - - <0.0005 0.0044 0.0033 0.001 0.0014 0.0015 <0.0005 0.0032 0.0025 0.0025 0.001 0.0008 -
Magnesium (Mg) mg/L - - 0.195 0.816 1.22 0.679 0.953 1 0.118 2.05 1.09 0.557 0.539 0.23 0.17
Manganese (Mn) mg/L 0.05 - 0.009 0.009 0.024 0.007 0.008 0.009 0.004 0.013 0.005 0.006 0.008 0.009 0.029

Mercury (Hg) mg/L 0.001 <0.00001 <0.00001 <0.00001 0.00001 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00002 <0.00001 -
Molybdenum (Mo) mg/L - - 0.00035 0.02 0.0968 0.0712 0.0215 0.0428 0.00017 0.0217 0.0453 0.0781 0.0914 0.00357 -

Nickel (Ni) mg/L - - 0.0003 0.0002 0.0006 0.0006 0.0003 0.0002 0.0003 0.0006 0.0004 0.0003 0.0005 <0.0002 -
Potassium (K) mg/L - - 0.25 4.35 6.43 2.6 3.51 3.76 0.13 2.45 4.03 3.74 2.51 1.04 2.05
Selenium (Se) mg/L - 0.01 <0.0005 <0.0005 0.0027 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0008 <0.0005 <0.0005 -

Silver (Ag) mg/L - - 0.00005 0.00013 0.00005 0.00019 0.00017 0.00011 <0.00002 <0.00002 <0.00002 <0.00002 0.00003 <0.00002 -
Sodium (Na) mg/L 200 - 2.0 6.0 18.9 13.6 9.8 9.94 5.360 10.100 15.300 16.300 11.3 5.23 3.56
Thallium (Tl) mg/L - - 0.00004 0.00004 0.00004 0.00003 0.00003 0.00004 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 -
Titanium (Ti) mg/L - - <0.0005 0.0464 0.0215 0.0556 0.0339 0.0291 0.0007 0.0415 0.0687 0.366 0.504 0.0072 -
Uranium (U) mg/L - 0.02 <0.00001 0.00007 0.00005 0.00006 0.00014 0.00013 0.00003 0.0002 0.00016 0.00028 0.00027 0.00002 -

Vanadium (V) mg/L - - <0.0005 0.007 0.0014 0.0035 0.0139 0.0072 <0.0005 0.0126 0.112 0.0294 0.0053 0.0006 -
Zinc (Zn) mg/L 5 - 0.02 <0.002 0.003 <0.002 <0.002 <0.002 0.003 <0.002 0.003 0.003 <0.002 <0.002 -

Hydrocarbons
Methyl tert-butyl ether 

(MTBE) µg/L 15 - <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Benzene µg/L 5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Toluene µg/L 24 60 <0.5 <0.5 3.5 <0.5 16.7 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Ethylbenzene µg/L 1.6 140 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
m&p-Xylene µg/L - - <0.5 <0.5 2.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5 <0.5 <0.5 <0.5

o-Xylene µg/L - - <0.5 <0.5 0.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Styrene µg/L - 720b <0.5 <0.5 1.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

VPH µg/L - 1500b <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
VH µg/L - 15000b,c <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

EPH C10-C19 µg/L - 5000b,c 140 180 1240 <100 100 <100 <100 170 <100 170 <100 <100 <100
EPH C19-C32 µg/L - - 3110 520 800 130 130 140 140 2380 <100 1490 120 1020 190
Total Xylenes µg/L 20 90 <1 <1 3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Table A1: BGC November 2014 Water Quality Results Summary 

Units
CDWQG 

Guidelinesa

Notes: aCanadian Drinking Water Quality Guidelines (CDWQG; Health Canada, 2014) 'AO' means Aesthetic Objective exceedance, 'MAC' means Maximum Allowable Concentration; 
bGuideline from the BC Contaminated Sites Regulations for Aquatic Life (BC MoE, 2014); cGuideline from the BC Contaminated Sites Regulations for Drinking Water (BC MoE, 2014)

Recirculated drilling water Recirculated drilling water Recirculated drilling water
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Results relate only to the items tested and to all the items tested



HMM

BH01-WS02

HMM

BH01-WS01

HMM

BH02-WS01

HMM

BH02-WS02

HMM

BH02-WS03SAMPLE DESCRIPTION:

WaterWaterWater Water WaterSAMPLE TYPE:

11/25/201411/26/2014 11/22/2014 11/23/201411/25/2014DATE SAMPLED:

6129772 6129780 6129786 6129789 6129791G / S RDLUnitParameter

<1 <1 <1 <1 <1Methyl tert-butyl ether (MTBE) 1µg/L

<0.5 <0.5 <0.5 <0.5 <0.5Benzene 0.5µg/L

<0.5 <0.5 <0.5 16.7 2.5Toluene 0.5µg/L

<0.5 <0.5 <0.5 <0.5 <0.5Ethylbenzene 0.5µg/L

<0.5 <0.5 <0.5 <0.5 <0.5m&p-Xylene 0.5µg/L

<0.5 <0.5 <0.5 <0.5 <0.5o-Xylene 0.5µg/L

<0.5 <0.5 <0.5 <0.5 <0.5Styrene 0.5µg/L

<100 <100 <100 <100 <100VPH 100µg/L

<100 <100 <100 <100 <100VH 100µg/L

140 180 <100 100 <100EPH C10-C19 100µg/L

3110 520 130 130 140EPH C19-C32 100µg/L

<1 <1 <1 <1 <1Total Xylenes 1ug/L

Acceptable LimitsUnitSurrogate

94 100 94 94 96Bromofluorobenzene % 70-130

109 111 117 115 114Dibromofluoromethane % 70-130

94 98 92 99 103Toluene - d8 % 70-130

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:
6129772-6129791 VPH results have been corrected for BTEX contributions.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-11-27

Certificate of Analysis

ATTENTION TO: Cathy Schmid CLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V922126

DATE REPORTED: 2014-12-02

PROJECT: 0095 150 15

BTEX / VPH / EPH

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 19



HMM

BH01-WS02

HMM

BH01-WS01

HMM

BH02-WS01

HMM

BH02-WS02

HMM

BH02-WS03SAMPLE DESCRIPTION:

WaterWaterWater Water WaterSAMPLE TYPE:

11/25/201411/26/2014 11/22/2014 11/23/201411/25/2014DATE SAMPLED:

6129772 6129780 6129786 6129789 6129791G / S RDLUnitParameter

16 287 292 179 175Aluminum Dissolved 2µg/L

<0.5 1.3 4.7 1.9 1.8Antimony Dissolved 0.5µg/L

0.9 2.4 3.6 2.9 2.0Arsenic Dissolved 0.1µg/L

17.9 7.8 4.3 5.3 6.8Barium Dissolved 0.2µg/L

<0.01 0.02 0.02 0.03 0.05Beryllium Dissolved 0.01µg/L

3 19 43 72 77Boron Dissolved 2µg/L

0.09 0.03 0.10 0.04 0.06Cadmium Dissolved 0.01µg/L

4560 8000 4150 8560 11000Calcium Dissolved 50µg/L

<0.5 <0.5 <0.5 <0.5 <0.5Chromium Dissolved 0.5µg/L

0.06 <0.05 0.10 <0.05 <0.05Cobalt Dissolved 0.05µg/L

5.0 2.2 2.0 2.1 1.8Copper Dissolved 0.2µg/L

24 50 92 25 21Iron Dissolved 10µg/L

0.24 0.13 0.23 0.14 0.13Lead Dissolved 0.05µg/L

<0.5 4.4 1.0 1.4 1.5Lithium Dissolved 0.5µg/L

195 816 679 953 1000Magnesium Dissolved 50µg/L

9 9 7 8 9Manganese Dissolved 1µg/L

<0.01 <0.01 0.01 0.01 <0.01Mercury Dissolved 0.01µg/L

0.35 20.0 71.2 21.5 42.8Molybdenum Dissolved 0.05µg/L

0.3 0.2 0.6 0.3 0.2Nickel Dissolved 0.2µg/L

<0.5 <0.5 <0.5 <0.5 <0.5Selenium Dissolved 0.5µg/L

0.05 0.13 0.19 0.17 0.11Silver Dissolved 0.02µg/L

1960 5990 13600 9780 9940Sodium Dissolved 50µg/L

0.04 0.04 0.03 0.03 0.04Thallium Dissolved 0.01µg/L

<0.5 46.4 55.6 33.9 29.1Titanium Dissolved 0.5µg/L

<0.01 0.07 0.06 0.14 0.13Uranium Dissolved 0.01µg/L

<0.5 7.0 3.5 13.9 7.2Vanadium Dissolved 0.5µg/L

20 <2 <2 <2 <2Zinc Dissolved 2µg/L

12200 23300 13200 25300 31600Hardness (calc) 100ug CaCO3/L

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-11-27

Certificate of Analysis

ATTENTION TO: Cathy Schmid CLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V922126

DATE REPORTED: 2014-12-02

PROJECT: 0095 150 15

British Columbia CSR- Schedule 6 Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 19



Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-11-27

Certificate of Analysis

ATTENTION TO: Cathy Schmid CLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V922126

DATE REPORTED: 2014-12-02

PROJECT: 0095 150 15

British Columbia CSR- Schedule 6 Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:
6129772-6129791 Sample not filtered at time of collection as per analysis requirements.

Sample improperly preserved as per analysis requirements.
Sample container inappropriate as per analysis requirements for Dissolved Mercury.

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 19



HMM

BH01-WS01

HMM

BH01-WS02

HMM

BH02-WS01

HMM

BH02-WS02SAMPLE DESCRIPTION:

WaterWater Water WaterSAMPLE TYPE:

11/22/201411/26/201411/25/2014 11/23/2014DATE SAMPLED:

6129772 RDL 6129780 RDL 6129786 RDL 6129789G / S RDLUnitParameter

88 500 180000 500 139000 500 667000Aluminum Total 5µg/L

<0.5 0.5 <0.5 0.5 <0.5 0.5 <0.5Antimony Total 0.5µg/L

0.7 0.1 20.2 0.1 19.7 0.1 84.7Arsenic Total 0.1µg/L

17.0 0.5 1190 0.5 590 5 7820Barium Total 0.5µg/L

<0.05 0.05 2.90 0.05 1.92 0.05 10.5Beryllium Total 0.05µg/L

<5 5 65 5 32 5 154Boron Total 5µg/L

0.09 0.01 0.78 0.01 0.52 0.01 2.33Cadmium Total 0.01µg/L

4540 50 78100 50 53400 50 287000Calcium Total 50µg/L

<0.5 0.5 259 0.5 394 0.5 960Chromium Total 0.5µg/L

0.11 0.05 96.9 0.05 114 0.05 460Cobalt Total 0.05µg/L

12.4 0.5 808 5 1790 5 6430Copper Total 0.5µg/L

162 100 280000 100 274000 1000 1190000Iron Total 10µg/L

0.75 0.05 48.7 0.05 45.9 0.05 218Lead Total 0.05µg/L

<0.5 5 104 0.5 73.3 5 378Lithium Total 0.5µg/L

209 500 96500 50 86700 500 358000Magnesium Total 50µg/L

13 1 4440 1 3760 10 17500Manganese Total 1µg/L

<0.01 0.01 0.06 0.01 0.05 0.01 0.03Mercury Total 0.01µg/L

0.4 0.1 44.4 0.1 83.5 1 125Molybdenum Total 0.1µg/L

0.5 0.5 110 0.5 325 5 1150Nickel Total 0.5µg/L

<0.5 0.5 <0.5 0.5 <0.5 0.5 <0.5Selenium Total 0.5µg/L

0.03 0.02 4.68 0.2 559 0.2 592Silver Total 0.02µg/L

1990 100 18700 100 14400 100 38600Sodium Total 100µg/L

<0.02 0.02 0.76 0.02 0.51 0.02 3.58Thallium Total 0.02µg/L

2 10 3390 10 3310 10 4430Titanium Total 1µg/L

0.02 0.01 3.92 0.01 3.44 0.01 14.6Uranium Total 0.01µg/L

<1 1 444 1 357 10 1710Vanadium Total 1µg/L

24 5 752 5 619 5 1740Zinc Total 5µg/L

12200 100 592000 100 490000 100 2190000Total Hardness (calc) 100ug CaCO3/L

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-11-27

Certificate of Analysis

ATTENTION TO: Cathy Schmid CLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V922126

DATE REPORTED: 2014-12-02

PROJECT: 0095 150 15

British Columbia CSR- Schedule 6 Total Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 19



HMM

BH02-WS03SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

11/25/2014DATE SAMPLED:

6129791G / S RDLUnitParameter

614000Aluminum Total 500µg/L

<0.5Antimony Total 0.5µg/L

34.4Arsenic Total 0.1µg/L

4250Barium Total 5µg/L

9.80Beryllium Total 0.05µg/L

153Boron Total 5µg/L

1.75Cadmium Total 0.01µg/L

294000Calcium Total 500µg/L

472Chromium Total 0.5µg/L

339Cobalt Total 0.05µg/L

3360Copper Total 5µg/L

1020000Iron Total 1000µg/L

191Lead Total 0.05µg/L

314Lithium Total 5µg/L

291000Magnesium Total 500µg/L

15400Manganese Total 10µg/L

<0.01Mercury Total 0.01µg/L

28.9Molybdenum Total 0.1µg/L

627Nickel Total 0.5µg/L

<0.5Selenium Total 0.5µg/L

410Silver Total 0.2µg/L

26600Sodium Total 100µg/L

2.24Thallium Total 0.02µg/L

3680Titanium Total 10µg/L

12.5Uranium Total 0.01µg/L

1670Vanadium Total 10µg/L

1330Zinc Total 5µg/L

1930000Total Hardness (calc) 100ug CaCO3/L

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-11-27

Certificate of Analysis

ATTENTION TO: Cathy Schmid CLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V922126

DATE REPORTED: 2014-12-02

PROJECT: 0095 150 15

British Columbia CSR- Schedule 6 Total Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 19



Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-11-27

Certificate of Analysis

ATTENTION TO: Cathy Schmid CLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V922126

DATE REPORTED: 2014-12-02

PROJECT: 0095 150 15

British Columbia CSR- Schedule 6 Total Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:
6129772-6129791 Some total metal results are less than the dissolved metal results; results are within the precision of the method. 

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 7 of 19



HMM

BH01-WS02

HMM

BH01-WS01

HMM

BH02-WS01

HMM

BH02-WS02

HMM

BH02-WS03SAMPLE DESCRIPTION:

WaterWaterWater Water WaterSAMPLE TYPE:

11/25/201411/26/2014 11/22/2014 11/23/201411/25/2014DATE SAMPLED:

6129772 6129780 6129786 6129789 6129791G / S RDLUnitParameter

< 0.002 0.002 < 0.002 0.002 0.004Phenol, Total 0.002mg/L

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-11-27

Certificate of Analysis

ATTENTION TO: Cathy Schmid CLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V922126

DATE REPORTED: 2014-12-02

PROJECT: 0095 150 15

Phenols, Total - 4AAP

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 8 of 19



HMM

BH01-WS02

HMM

BH01-WS01

HMM

BH02-WS01

HMM

BH02-WS02

HMM

BH02-WS03SAMPLE DESCRIPTION:

WaterWaterWater Water WaterSAMPLE TYPE:

11/26/2014 11/22/2014 11/23/201411/25/2014 11/25/2014DATE SAMPLED:

6129772 6129780 6129786 6129789 RDL 6129791G / S RDLUnitParameter

0.013 0.112 0.072 0.013 0.005 0.014Phosphorus Dissolved 0.005mg/L

0.013 3.42 2.59 8.69 0.05 13.7Phosphorus Total 0.005mg/L

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-11-27

Certificate of Analysis

ATTENTION TO: Cathy Schmid CLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V922126

DATE REPORTED: 2014-12-02

PROJECT: 0095 150 15

Phosphorus

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 9 of 19



HMM

BH01-WS02

HMM

BH01-WS01

HMM

BH02-WS01

HMM

BH02-WS02

HMM

BH02-WS03SAMPLE DESCRIPTION:

WaterWaterWater Water WaterSAMPLE TYPE:

11/25/201411/26/2014 11/22/2014 11/23/201411/25/2014DATE SAMPLED:

6129772 6129780 6129786 6129789 6129791G / S RDLUnitParameter

7.06 8.66 8.49 8.68 8.68pH 0.01pH units

<1 3 2 3 3p-Alkalinity 1mg CaCO3/L

12 71 65 119 115Alkalinity (pH 4.5) 1mg CaCO3/L

12 65 61 112 108Alkalinity, Bicarbonate 1mg CaCO3/L

<1 6 4 7 7Alkalinity, Carbonate 1mg CaCO3/L

<1 <1 <1 <1 <1Alkalinity, Hydroxide 1mg CaCO3/L

38 81 89 100 108Electrical Conductivity 1uS/cm

3.14 3.31 5.26 4.62 4.95Chloride 0.05mg/L

0.04 0.09 0.20 0.17 0.18Fluoride 0.02mg/L

0.133 0.087 0.070 0.111 0.406Nitrate-N 0.005mg/L

<0.005 <0.005 <0.005 <0.005 0.010Nitrite-N 0.005mg/L

1.7 1.9 3.3 2.0 3.3Sulphate 0.5mg/L

4.56 8.00 4.15 8.56 11.0Calcium Dissolved 0.05mg/L

0.20 0.82 0.68 0.95 1.00Magnesium Dissolved 0.05mg/L

1.96 5.99 13.6 9.78 9.94Sodium Dissolved 0.05mg/L

0.25 4.35 2.60 3.51 3.76Potassium Dissolved 0.05mg/L

0.02 0.05 0.09 0.03 0.02Iron Dissolved 0.01mg/L

0.009 0.009 0.007 0.008 0.009Manganese Dissolved 0.001mg/L

19 67 69 101 104Calculated TDS 1mg/L

12.2 23.4 13.2 25.3 31.6Hardness (calc) 0.5mg CaCO3/L

0.13 0.09 0.07 0.11 0.42Nitrate + Nitrite-N 0.01mg/L

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:
6129772-6129780 Literature holding time exceeded for pH analysis.

6129786-6129789 Literature holding time exceeded for pH, Nitrate, Nitrite analysis.

6129791 Literature holding time exceeded for pH analysis.

Results relate only to the items tested and to all the items tested
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HMM

BH01-WS02

HMM

BH01-WS01

HMM

BH02-WS01

HMM

BH02-WS02

HMM

BH02-WS03SAMPLE DESCRIPTION:

WaterWaterWater Water WaterSAMPLE TYPE:

11/25/201411/26/2014 11/22/2014 11/23/201411/25/2014DATE SAMPLED:

6129772 6129780 6129786 6129789 6129791G / S RDLUnitParameter

2.2 9600 27000 21000 50000Turbidity 0.5NTU

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:
6129786-6129789 Literature holding time exceeded.

Results relate only to the items tested and to all the items tested
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BTEX / VPH / EPH

Methyl tert-butyl ether (MTBE) 63450 6128010 <1 <1 0.0% < 1 98% 80% 120% 101% 70% 130%

Benzene 63450 6128010 <0.5 <0.5 0.0% < 0.5 101% 80% 120% 101% 70% 130%

Toluene 63450 6128010 <0.5 <0.5 0.0% < 0.5 91% 80% 120% 115% 70% 130%

Ethylbenzene 63450 6128010 <0.5 <0.5 0.0% < 0.5 97% 80% 120% 105% 70% 130%

m&p-Xylene
 

63450 6128010 <0.5 <0.5 0.0% < 0.5 88% 80% 120% 99% 70% 130%

o-Xylene 63450 6128010 <0.5 <0.5 0.0% < 0.5 97% 80% 120% 101% 70% 130%

Styrene 63450 6128010 <0.5 <0.5 0.0% < 0.5 99% 80% 120% 101% 70% 130%

VPH 63450 6128010 <100 <100 0.0% < 100

VH 63450 6128010 <100 <100 0.0% < 100

Bromofluorobenzene
 

63450 6128010 96 93 3.0% 99% 70% 130% 102% 70% 130%

Dibromofluoromethane 63450 6128010 106 109 3.0% 106% 70% 130% 90% 70% 130%

Toluene - d8 63450 6128010 102 102 0.0% 85% 70% 130% 96% 70% 130%

EPH C10-C19 63455 MS 2080 2020 3.0% < 100 101% 70% 130% 103% 65% 120%

EPH C19-C32 63455 MS 2480 2400 3.3% < 100 102% 70% 130% 111% 80% 120%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
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Routine Chemistry Water Analysis 

pH 6067409 4.32 4.21 2.6% < 0.01 99% 95% 105%

Alkalinity (pH 4.5) 6067409 <1 <1 NA < 1 96% 90% 110%

Electrical Conductivity 6067409 19 19 1.9% < 1 101% 90% 110%

Chloride 6129959 2.08 2.07 0.4% < 0.05 100% 85% 115% 96% 90% 110%

Fluoride
 

6129959 0.03 0.03 NA < 0.02 101% 85% 115% 99% 90% 110%

Nitrate-N 6129959 0.201 0.200 0.7% < 0.005 94% 85% 115% 99% 90% 110%

Nitrite-N 6129959 <0.005 <0.005 NA < 0.005 102% 90% 110%

Sulphate 6129959 4.0 4.1 1.3% < 0.5 99% 85% 115% 100% 90% 110%

Calcium Dissolved 6133080 207 249 18.4% < 0.05 102% 90% 110% 100% 90% 110%

Magnesium Dissolved
 

6133080 90.7 105 14.6% < 0.05 100% 90% 110% 99% 90% 110%

Sodium Dissolved 6133080 7.06 7.99 12.4% < 0.05 104% 90% 110% 91% 90% 110%

Potassium Dissolved 6133080 4.37 5.35 20.0% < 0.05 101% 90% 110% 108% 90% 110%

Iron Dissolved 6133080 0.02 0.02 NA < 0.01 100% 90% 110% 100% 90% 110%

Manganese Dissolved 6133080 0.544 0.616 12.3% < 0.001 103% 90% 110% 94% 90% 110%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

British Columbia CSR- Schedule 6 Dissolved Metals 

Aluminum Dissolved 6133080 10 10 5.9% < 2 100% 90% 110% 107% 85% 115%

Antimony Dissolved 6133080 2.4 2.2 8.3% < 0.2 107% 90% 110% 104% 85% 110%

Arsenic Dissolved 6133080 1.0 1.0 1.0% < 0.1 99% 90% 110% 93% 90% 110%

Barium Dissolved 6133080 194 227 15.8% < 0.2 109% 90% 110% 104% 90% 110%

Beryllium Dissolved
 

6133080 0.03 0.04 NA < 0.01 100% 90% 110% 98% 90% 110%

Boron Dissolved 6133080 21 22 5.6% < 2 99% 90% 110% 101% 80% 120%

Cadmium Dissolved 6133080 0.19 0.18 7.6% < 0.01 103% 90% 110% 102% 90% 110%

Calcium Dissolved 6133080 207000 249000 18.4% < 50 102% 90% 110% 100% 90% 110%

Chromium Dissolved 6133080 <0.5 <0.5 NA < 0.5 106% 90% 110% 96% 90% 110%

Cobalt Dissolved
 

6133080 9.02 10.4 14.6% < 0.05 104% 90% 110% 101% 90% 110%

Copper Dissolved 6133080 1.3 1.4 6.5% < 0.2 103% 90% 110% 95% 90% 110%

Iron Dissolved 6133080 17 19 NA < 10 100% 90% 110% 100% 90% 110%

Lead Dissolved 6133080 0.17 <0.05 NA < 0.05 102% 90% 110% 102% 90% 110%

Lithium Dissolved 6133080 25.5 29.6 15.0% < 0.5 102% 90% 110%

Magnesium Dissolved
 

6133080 90700 105000 14.6% < 50 100% 90% 110% 99% 90% 110%

Manganese Dissolved 6133080 544 616 12.3% < 1 103% 90% 110% 94% 90% 110%

Mercury Dissolved 6134576 < 0.01 < 0.01 NA < 0.01 100% 90% 110% 109% 90% 110%

Molybdenum Dissolved 6133080 26.6 26.8 0.6% < 0.05 104% 90% 110% 107% 90% 110%

Nickel Dissolved 6133080 66.0 79.9 19.0% < 0.2 103% 90% 110% 95% 90% 110%

Selenium Dissolved
 

6133080 91.3 76.0 18.2% < 0.5 100% 90% 110% 115% 85% 115%

Silver Dissolved 6133080 0.07 0.06 NA < 0.02 97% 90% 110%

Sodium Dissolved 6133080 7060 7990 12.4% < 50 104% 90% 110% 91% 90% 110%

Results relate only to the items tested and to all the items tested
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Titanium Dissolved 6133080 <0.5 0.5 NA < 0.5 103% 90% 110%

Uranium Dissolved 6133080 14.4 14.9 3.3% < 0.01 107% 90% 110% 105% 90% 110%

Vanadium Dissolved
 

6133080 <0.5 <0.5 NA < 0.5 102% 90% 110% 95% 90% 110%

Zinc Dissolved 6133080 8 7 NA < 2 103% 90% 110% 94% 85% 115%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

British Columbia CSR- Schedule 6 Total Metals

Aluminum Total 6134675 621 588 5.5% < 5 97% 85% 115% 99% 85% 115%

Antimony Total 6134675 1.4 1.4 NA < 0.5 114% 85% 115% 97% 90% 110%

Arsenic Total 6134675 0.6 0.6 8.2% < 0.1 107% 85% 115% 101% 90% 110%

Barium Total 6134675 1.7 1.7 NA < 0.5 103% 85% 115% 100% 90% 110%

Beryllium Total
 

6134675 0.08 0.08 NA < 0.05 104% 85% 115% 94% 90% 110%

Boron Total 6134675 1110 1190 7.0% < 5 94% 85% 115% 93% 80% 120%

Cadmium Total 6134675 0.10 0.10 0.3% < 0.01 100% 85% 115% 96% 90% 110%

Calcium Total 6134675 24900 25100 1.0% < 50 104% 85% 115% 99% 90% 110%

Chromium Total 6134675 <0.5 <0.5 NA < 0.5 101% 85% 115% 94% 90% 110%

Cobalt Total
 

6134675 0.11 0.09 NA < 0.05 110% 85% 115% 97% 90% 110%

Copper Total 6134675 2.8 2.5 10.8% < 0.5 101% 85% 115% 99% 90% 110%

Iron Total 6134675 287 267 7.3% < 10 102% 85% 115% 104% 90% 110%

Lead Total 6134675 0.10 0.09 NA < 0.05 98% 85% 115% 99% 90% 110%

Lithium Total 6134675 776 858 10.0% < 0.5 104% 90% 110%

Magnesium Total
 

6134675 2770 2760 0.3% < 50 102% 85% 115% 100% 90% 110%

Manganese Total 6134675 203 202 0.6% < 1 105% 85% 115% 101% 90% 110%

Mercury Total 6134576 < 0.01 < 0.01 0.0% < 0.01 101% 85% 115% 109% 90% 110%

Molybdenum Total 6134675 24.6 23.3 5.3% < 0.1 107% 85% 115% 97% 90% 110%

Nickel Total 6134675 <0.5 <0.5 NA < 0.5 106% 85% 115% 103% 90% 110%

Selenium Total
 

6134675 1.2 0.8 NA < 0.5 96% 85% 115% 98% 85% 115%

Silver Total 6134675 0.04 0.02 NA < 0.02 97% 90% 110%

Sodium Total 6134675 199000 194000 2.4% < 100 105% 85% 115% 106% 90% 110%

Thallium Total 6134675 0.05 0.03 NA < 0.02 110% 85% 115% 100% 90% 110%

Titanium Total 6134675 6 6 10.0% < 1 97% 90% 110%

Uranium Total
 

6134675 0.25 0.24 4.3% < 0.01 100% 85% 115% 96% 90% 110%

Vanadium Total 6134675 <1 <1 NA < 1 95% 85% 115% 99% 90% 110%

Zinc Total 6134675 8 7 NA < 5 92% 85% 115% 99% 80% 120%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Phosphorus

Phosphorus Dissolved 6131116 < 0.005 < 0.005 0.0% < 0.005 99% 85% 115% 95% 90% 110% 107% 80% 120%

Phosphorus Total 6131116 < 0.005 < 0.005 0.0% < 0.005 87% 85% 115% 90% 90% 110% 115% 80% 120%

Results relate only to the items tested and to all the items tested
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Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Phenols, Total - 4AAP

Phenol, Total 6127914 < 0.002 < 0.002 NA < 0.002 102% 85% 115% 97% 90% 110% 105% 70% 130%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Turbidity

Turbidity 6131213 5.2 5.4 3.8% < 0.5 101% 85% 115% 101% 90% 110%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
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Trace Organics Analysis

Methyl tert-butyl ether (MTBE) ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

Benzene ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

Toluene ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

Ethylbenzene ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

m&p-Xylene ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

o-Xylene ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

Styrene ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

VPH ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

VH ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

Bromofluorobenzene ORG-180-5130
modified from BC MOE Lab Manual 
Section D

GC/MS

Dibromofluoromethane ORG-180-5130
modified from BC MOE Lab Manual 
Section D

GC/MS

Toluene - d8 ORG-180-5130
modified from BC MOE Lab Manual 
Section D

GC/MS

EPH C10-C19 ORG-180-5134
Modified from BC MOE Lab Manual 
Section D (EPH)

GC/FID

EPH C19-C32 ORG-180-5134
Modified from BC MOE Lab Manual 
Section D (EPH)

GC/FID

Results relate only to the items tested and to all the items tested
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Water Analysis

Aluminum Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Antimony Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Arsenic Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Barium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Beryllium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Boron Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Cadmium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Calcium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Chromium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Cobalt Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Copper Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Iron Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Lead Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Lithium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Magnesium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Manganese Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Mercury Dissolved
MET-181-6103, 
LAB-181-4015

Modified from EPA 245.7 CV/AA

Molybdenum Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Nickel Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Selenium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Silver Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Sodium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Thallium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Titanium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Uranium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Vanadium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Zinc Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Results relate only to the items tested and to all the items tested
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Aluminum Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Antimony Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Arsenic Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Barium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Beryllium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Boron Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Cadmium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Calcium Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Chromium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Cobalt Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Copper Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Iron Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Lead Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Lithium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Magnesium Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Manganese Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Mercury Total MET-181-6103 Modified from EPA 245.7 CV/AA

Molybdenum Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Nickel Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Selenium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Silver Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Sodium Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Thallium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Titanium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Uranium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Vanadium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Zinc Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Phenol, Total INOR-181-6014
Modified from SM 5530 C and EPA 
420.2

CONTINUOUS FLOW ANALYZER

Phosphorus Dissolved INOR-181-6011 Modified from SM 4500-P B&E SPECTROPHOTOMETER

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 14V922126

Method Summary

ATTENTION TO: Cathy Schmid 

CLIENT NAME: BGC ENGINEERING INC.

PROJECT: 0095 150 15

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com
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Phosphorus Total INOR-181-6011 Modified from SM 4500-P B&E SPECTROPHOTOMETER

pH INOR-181-6000 Modified from SM 4500-H+ PH METER

p-Alkalinity INOR-181-6000 Modified from SM 2320 B PC TITRATE

Alkalinity (pH 4.5) INOR-181-6000 Modified from SM 2320 B PC TITRATE

Alkalinity, Bicarbonate INOR-181-6000 Modified from SM 2320 B PC TITRATE

Alkalinity, Carbonate INOR-181-6000 Modified from SM 2320 B PC TITRATE

Alkalinity, Hydroxide INOR-181-6000 Modified from SM 2320 B PC TITRATE

Electrical Conductivity INOR-181-6000 Modified from SM 2510B PC TITRATE

Chloride INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Fluoride INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Nitrate-N INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Nitrite-N INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Sulphate INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Calcium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Magnesium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Sodium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Potassium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Iron Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Manganese Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Turbidity INOR-181-6008 SM 2130 B PC TITRATE

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 14V922126

Method Summary

ATTENTION TO: Cathy Schmid 

CLIENT NAME: BGC ENGINEERING INC.

PROJECT: 0095 150 15

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com
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CLIENT NAME: BGC ENGINEERING INC.
#500-1045 HOWE STREET
VANCOUVER, BC   V6Z2A9    
(604) 684-5900

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Andrew Garrard, B.Sc., General ManagerTRACE ORGANICS REVIEWED BY:

Andrew Garrard, B.Sc., General ManagerWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 18

Dec 02, 2014

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (778) 452-4000

14V922453AGAT WORK ORDER:

ATTENTION TO: Catherine Schmid

PROJECT: 0095-150-15-01

Laboratories (V1) Page 1 of 18

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers, Geologists and Geophysicists 
of Alberta (APEGGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

VERSION 1:      Sample receipt temperature 6°C.

*NOTES

Results relate only to the items tested and to all the items tested



HMM-BH-01,WS

03SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

11/27/2014DATE SAMPLED:

6133096G / S RDLUnitParameter

1Methyl tert-butyl ether (MTBE) 1µg/L

<0.5Benzene 0.5µg/L

3.5Toluene 0.5µg/L

<0.5Ethylbenzene 0.5µg/L

2.2m&p-Xylene 0.5µg/L

0.7o-Xylene 0.5µg/L

1.2Styrene 0.5µg/L

<100VPH 100µg/L

<100VH 100µg/L

1240EPH C10-C19 100µg/L

800EPH C19-C32 100µg/L

3Total Xylenes 1ug/L

Acceptable LimitsUnitSurrogate

116Bromofluorobenzene % 70-130

107Dibromofluoromethane % 70-130

102Toluene - d8 % 70-130

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:
6133096 VPH results have been corrected for BTEX contributions.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-11-28

Certificate of Analysis

ATTENTION TO: Catherine SchmidCLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V922453

DATE REPORTED: 2014-12-02

PROJECT: 0095-150-15-01

BTEX / VPH / EPH Water

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 18



HMM-BH-01,WS

03SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

11/27/2014DATE SAMPLED:

6133096G / S RDLUnitParameter

335Aluminum Dissolved 2µg/L

2.0Antimony Dissolved 0.5µg/L

0.8Arsenic Dissolved 0.1µg/L

8.3Barium Dissolved 0.2µg/L

0.02Beryllium Dissolved 0.01µg/L

105Boron Dissolved 2µg/L

0.11Cadmium Dissolved 0.01µg/L

8120Calcium Dissolved 50µg/L

0.5Chromium Dissolved 0.5µg/L

<0.05Cobalt Dissolved 0.05µg/L

3.5Copper Dissolved 0.2µg/L

108Iron Dissolved 10µg/L

0.10Lead Dissolved 0.05µg/L

3.3Lithium Dissolved 0.5µg/L

1220Magnesium Dissolved 50µg/L

24Manganese Dissolved 1µg/L

<0.01Mercury Dissolved 0.01µg/L

96.8Molybdenum Dissolved 0.05µg/L

0.6Nickel Dissolved 0.2µg/L

2.7Selenium Dissolved 0.5µg/L

0.05Silver Dissolved 0.02µg/L

18900Sodium Dissolved 50µg/L

0.04Thallium Dissolved 0.01µg/L

21.5Titanium Dissolved 0.5µg/L

0.05Uranium Dissolved 0.01µg/L

1.4Vanadium Dissolved 0.5µg/L

3Zinc Dissolved 2µg/L

25300Hardness (calc) 100ug CaCO3/L

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-11-28

Certificate of Analysis

ATTENTION TO: Catherine SchmidCLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V922453

DATE REPORTED: 2014-12-02

PROJECT: 0095-150-15-01

British Columbia CSR- Schedule 6 Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 18



Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-11-28

Certificate of Analysis

ATTENTION TO: Catherine SchmidCLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V922453

DATE REPORTED: 2014-12-02

PROJECT: 0095-150-15-01

British Columbia CSR- Schedule 6 Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:
6133096 Sample container inappropriate as per analysis requirements for Dissolved Mercury.

Sample not filtered at time of collection as per analysis requirements.
Sample improperly preserved as per analysis requirements.

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 18



HMM-BH-01,WS

03SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

11/27/2014DATE SAMPLED:

6133096G / S RDLUnitParameter

38600Aluminum Total 500µg/L

0.7Antimony Total 0.5µg/L

2.8Arsenic Total 0.1µg/L

422Barium Total 0.5µg/L

0.84Beryllium Total 0.05µg/L

107Boron Total 5µg/L

0.10Cadmium Total 0.01µg/L

23900Calcium Total 50µg/L

31.6Chromium Total 0.5µg/L

9.50Cobalt Total 0.05µg/L

111Copper Total 0.5µg/L

41900Iron Total 10µg/L

9.36Lead Total 0.05µg/L

15.8Lithium Total 0.5µg/L

13300Magnesium Total 50µg/L

724Manganese Total 1µg/L

<0.01Mercury Total 0.01µg/L

84.5Molybdenum Total 0.1µg/L

16.8Nickel Total 0.5µg/L

4.5Selenium Total 0.5µg/L

1.76Silver Total 0.02µg/L

25000Sodium Total 100µg/L

0.13Thallium Total 0.02µg/L

494Titanium Total 1µg/L

0.69Uranium Total 0.01µg/L

88Vanadium Total 1µg/L

94Zinc Total 5µg/L

114000Total Hardness (calc) 100ug CaCO3/L

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-11-28

Certificate of Analysis

ATTENTION TO: Catherine SchmidCLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V922453

DATE REPORTED: 2014-12-02

PROJECT: 0095-150-15-01

British Columbia CSR- Schedule 6 Total Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 18



Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-11-28

Certificate of Analysis

ATTENTION TO: Catherine SchmidCLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V922453

DATE REPORTED: 2014-12-02

PROJECT: 0095-150-15-01

British Columbia CSR- Schedule 6 Total Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:
6133096 Some total metal results are less than the dissolved metal results; results are within the precision of the method. 

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 18



HMM-BH-01,WS

03SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

11/27/2014DATE SAMPLED:

6133096G / S RDLUnitParameter

0.006Phenol, Total 0.002mg/L

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-11-28

Certificate of Analysis

ATTENTION TO: Catherine SchmidCLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V922453

DATE REPORTED: 2014-12-02

PROJECT: 0095-150-15-01

Phenols, Total - 4AAP

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 7 of 18



HMM-BH-01,WS

03SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

11/27/2014DATE SAMPLED:

6133096G / S RDLUnitParameter

0.016Phosphorus Dissolved 0.005mg/L

0.360Phosphorus Total 0.005mg/L

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-11-28

Certificate of Analysis

ATTENTION TO: Catherine SchmidCLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V922453

DATE REPORTED: 2014-12-02

PROJECT: 0095-150-15-01

Phosphorus

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 8 of 18



HMM-BH-01,WS

03SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

11/27/2014DATE SAMPLED:

6133096G / S RDLUnitParameter

7.45pH 0.01pH units

<1p-Alkalinity 1mg CaCO3/L

69Alkalinity (pH 4.5) 1mg CaCO3/L

69Alkalinity, Bicarbonate 1mg CaCO3/L

<1Alkalinity, Carbonate 1mg CaCO3/L

<1Alkalinity, Hydroxide 1mg CaCO3/L

158Electrical Conductivity 1uS/cm

6.66Chloride 0.05mg/L

0.18Fluoride 0.02mg/L

0.548Nitrate-N 0.005mg/L

0.006Nitrite-N 0.005mg/L

7.1Sulphate 0.5mg/L

8.12Calcium Dissolved 0.05mg/L

1.22Magnesium Dissolved 0.05mg/L

18.9Sodium Dissolved 0.05mg/L

6.43Potassium Dissolved 0.05mg/L

0.11Iron Dissolved 0.01mg/L

0.024Manganese Dissolved 0.001mg/L

91Calculated TDS 1mg/L

25.3Hardness (calc) 0.5mg CaCO3/L

0.55Nitrate + Nitrite-N 0.01mg/L

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:
6133096 Literature holding time exceeded for pH analysis.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-11-28

Certificate of Analysis

ATTENTION TO: Catherine SchmidCLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V922453

DATE REPORTED: 2014-12-02

PROJECT: 0095-150-15-01

Routine Chemistry Water Analysis

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 9 of 18



HMM-BH-01,WS

03SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

11/27/2014DATE SAMPLED:

6133096G / S RDLUnitParameter

960Turbidity 0.5NTU

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-11-28

Certificate of Analysis

ATTENTION TO: Catherine SchmidCLIENT NAME: BGC ENGINEERING INC.

AGAT WORK ORDER: 14V922453

DATE REPORTED: 2014-12-02

PROJECT: 0095-150-15-01

Turbidity

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 10 of 18



BTEX / VPH / EPH Water 

Methyl tert-butyl ether (MTBE) 63450 6128010 <1 <1 0.0% < 1 98% 80% 120% 101% 70% 130%

Benzene 63450 6128010 <0.5 <0.5 0.0% < 0.5 101% 80% 120% 101% 70% 130%

Toluene 63450 6128010 <0.5 <0.5 0.0% < 0.5 91% 80% 120% 115% 70% 130%

Ethylbenzene 63450 6128010 <0.5 <0.5 0.0% < 0.5 97% 80% 120% 105% 70% 130%

m&p-Xylene
 

63450 6128010 <0.5 <0.5 0.0% < 0.5 88% 80% 120% 99% 70% 130%

o-Xylene 63450 6128010 <0.5 <0.5 0.0% < 0.5 97% 80% 120% 101% 70% 130%

Styrene 63450 6128010 <0.5 <0.5 0.0% < 0.5 99% 80% 120% 101% 70% 130%

VPH 63450 6128010 <100 <100 0.0% < 100

VH 63450 6128010 <100 <100 0.0% < 100

Bromofluorobenzene
 

63450 6128010 96 93 3.0% 99% 70% 130% 102% 70% 130%

Dibromofluoromethane 63450 6128010 106 109 3.0% 106% 70% 130% 90% 70% 130%

Toluene - d8 63450 6128010 102 102 0.0% 85% 70% 130% 96% 70% 130%

EPH C10-C19 63455 MS 2080 2020 3.0% < 100 101% 70% 130% 103% 65% 120%

EPH C19-C32 63455 MS 2480 2400 3.3% < 100 102% 70% 130% 111% 80% 120%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Certified By:

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 14V922453

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Catherine Schmid

CLIENT NAME: BGC ENGINEERING INC.

PROJECT: 0095-150-15-01

Trace Organics Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Dec 02, 2014 REFERENCE MATERIAL

Method
Blank

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 11 of 18

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Routine Chemistry Water Analysis

pH 6129959 4.79 5.30 10.1% < 0.01 99% 95% 105%

p-Alkalinity 6129959 <1 <1 NA < 1

Alkalinity (pH 4.5) 6129959 7.85 7.72 1.7% < 1 93% 90% 110%

Alkalinity, Bicarbonate 6129959 <1 2 NA < 1

Alkalinity, Carbonate
 

6129959 <1 <1 NA < 1

Alkalinity, Hydroxide 6129959 <1 <1 NA < 1

Electrical Conductivity 6129959 190 190 0.0% < 1 102% 90% 110%

Chloride 6129959 2.08 2.07 0.4% < 0.05 100% 85% 115% 96% 90% 110%

Fluoride 6129959 0.03 0.03 NA < 0.02 101% 85% 115% 99% 90% 110%

Nitrate-N
 

6129959 0.201 0.200 0.7% < 0.005 94% 85% 115% 99% 90% 110%

Nitrite-N 6129959 <0.005 <0.005 NA < 0.005 102% 90% 110%

Sulphate 6129959 4.0 4.1 1.3% < 0.5 99% 85% 115% 100% 90% 110%

Calcium Dissolved 6133080 207 249 18.4% < 0.05 102% 90% 110% 100% 90% 110%

Magnesium Dissolved 6133080 90.7 105 14.6% < 0.05 100% 90% 110% 99% 90% 110%

Sodium Dissolved
 

6133080 7.06 7.99 12.4% < 0.05 104% 90% 110% 91% 90% 110%

Potassium Dissolved 6133080 4.37 5.35 20.0% < 0.05 101% 90% 110% 108% 90% 110%

Iron Dissolved 6133080 0.02 0.02 NA < 0.01 100% 90% 110% 100% 90% 110%

Manganese Dissolved 6133080 0.544 0.616 12.3% < 0.001 103% 90% 110% 94% 90% 110%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Turbidity 

Turbidity 6133301 730 730 0.0% < 0.5 104% 85% 115% 102% 90% 110%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

British Columbia CSR- Schedule 6 Total Metals 

Aluminum Total 6134675 623 630 1.0% < 5 95% 85% 115% 99% 85% 115%

Antimony Total 6134675 1.4 1.4 NA < 0.5 114% 85% 115% 97% 90% 110%

Arsenic Total 6134675 0.6 0.6 8.2% < 0.1 107% 85% 115% 101% 90% 110%

Barium Total 6134675 1.7 1.7 NA < 0.5 103% 85% 115% 100% 90% 110%

Beryllium Total
 

6134675 0.08 0.08 NA < 0.05 104% 85% 115% 94% 90% 110%

Boron Total 6134675 1110 1190 7.0% < 5 94% 85% 115% 93% 80% 120%

Cadmium Total 6134675 0.10 0.10 0.3% < 0.01 100% 85% 115% 96% 90% 110%

Calcium Total 6131119 30900 31600 2.2% < 50 102% 85% 115% 102% 90% 110%

Chromium Total 6134675 <0.5 <0.5 NA < 0.5 101% 85% 115% 94% 90% 110%

Cobalt Total
 

6134675 0.11 0.09 NA < 0.05 110% 85% 115% 97% 90% 110%

Copper Total 6134675 2.8 2.5 10.8% < 0.5 101% 85% 115% 99% 90% 110%

Iron Total 6131119 25 26 NA < 10 101% 85% 115% 101% 90% 110%

Lead Total 6134675 0.10 0.09 NA < 0.05 98% 85% 115% 99% 90% 110%

Lithium Total 6134675 776 858 10.0% < 0.5 104% 90% 110%

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 14V922453

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Catherine Schmid

CLIENT NAME: BGC ENGINEERING INC.

PROJECT: 0095-150-15-01

Water Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Dec 02, 2014 REFERENCE MATERIAL

Method
Blank

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 12 of 18

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Magnesium Total
 

6131119 10800 11000 2.4% < 50 100% 85% 115% 102% 90% 110%

Manganese Total 6131119 5 5 6.2% < 1 103% 85% 115% 96% 90% 110%

Mercury Total 6134576 < 0.01 < 0.01 NA < 0.01 101% 85% 115% 109% 90% 110%

Molybdenum Total 6134675 24.6 23.3 5.3% < 0.1 107% 85% 115% 97% 90% 110%

Nickel Total 6134675 <0.5 <0.5 NA < 0.5 106% 85% 115% 103% 90% 110%

Selenium Total
 

6134675 1.2 0.8 NA < 0.5 96% 85% 115% 98% 85% 115%

Silver Total 6134675 0.04 0.02 NA < 0.02 97% 90% 110%

Sodium Total 6131119 4260 4360 2.5% < 100 104% 85% 115% 92% 90% 110%

Thallium Total 6134675 0.05 0.03 NA < 0.02 110% 85% 115% 100% 90% 110%

Titanium Total 6134675 6 6 10.0% < 1 97% 90% 110%

Uranium Total
 

6134675 0.25 0.24 4.3% < 0.01 100% 85% 115% 96% 90% 110%

Vanadium Total 6134675 <1 <1 NA < 1 95% 85% 115% 99% 90% 110%

Zinc Total 6134675 8 7 NA < 5 92% 85% 115% 99% 80% 120%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

British Columbia CSR- Schedule 6 Dissolved Metals 

Aluminum Dissolved 6133080 10 10 5.9% < 2 100% 90% 110% 107% 85% 115%

Antimony Dissolved 6133080 2.4 2.2 8.3% < 0.2 107% 90% 110% 104% 85% 110%

Arsenic Dissolved 6133080 1.0 1.0 1.0% < 0.1 99% 90% 110% 93% 90% 110%

Barium Dissolved 6133080 194 227 15.8% < 0.2 109% 90% 110% 104% 90% 110%

Beryllium Dissolved
 

6133080 0.03 0.04 NA < 0.01 100% 90% 110% 98% 90% 110%

Boron Dissolved 6133080 21 22 5.6% < 2 99% 90% 110% 101% 80% 120%

Cadmium Dissolved 6133080 0.19 0.18 7.6% < 0.01 103% 90% 110% 102% 90% 110%

Calcium Dissolved 6133080 207000 249000 18.4% < 50 102% 90% 110% 100% 90% 110%

Chromium Dissolved 6133080 <0.5 <0.5 NA < 0.5 106% 90% 110% 96% 90% 110%

Cobalt Dissolved
 

6133080 9.02 10.4 14.6% < 0.05 104% 90% 110% 101% 90% 110%

Copper Dissolved 6133080 1.3 1.4 6.5% < 0.2 103% 90% 110% 95% 90% 110%

Iron Dissolved 6133080 17 19 NA < 10 100% 90% 110% 100% 90% 110%

Lead Dissolved 6133080 0.17 <0.05 NA < 0.05 102% 90% 110% 102% 90% 110%

Lithium Dissolved 6133080 25.5 29.6 15.0% < 0.5 102% 90% 110%

Magnesium Dissolved
 

6133080 90700 105000 14.6% < 50 100% 90% 110% 99% 90% 110%

Manganese Dissolved 6133080 544 616 12.3% < 1 103% 90% 110% 94% 90% 110%

Mercury Dissolved 6134576 < 0.01 < 0.01 NA < 0.01 100% 90% 110% 109% 90% 110%

Molybdenum Dissolved 6133080 26.6 26.8 0.6% < 0.05 104% 90% 110% 107% 90% 110%

Nickel Dissolved 6133080 66.0 79.9 19.0% < 0.2 103% 90% 110% 95% 90% 110%

Selenium Dissolved
 

6133080 91.3 76.0 18.2% < 0.5 100% 90% 110% 115% 85% 115%

Silver Dissolved 6133080 0.07 0.06 NA < 0.02 97% 90% 110%

Sodium Dissolved 6133080 7060 7990 12.4% < 50 104% 90% 110% 91% 90% 110%

Titanium Dissolved 6133080 <0.5 0.5 NA < 0.5 103% 90% 110%

Uranium Dissolved 6133080 14.4 14.9 3.3% < 0.01 107% 90% 110% 105% 90% 110%

Results relate only to the items tested and to all the items tested
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Vanadium Dissolved
 

6133080 <0.5 <0.5 NA < 0.5 102% 90% 110% 95% 90% 110%

Zinc Dissolved 6133080 8 7 NA < 2 103% 90% 110% 94% 85% 115%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Phosphorus

Phosphorus Dissolved 6131116 < 0.005 < 0.005 NA < 0.005 93% 85% 115% 90% 90% 110% 107% 80% 120%

Phosphorus Total 6131116 < 0.005 < 0.005 NA < 0.005 87% 85% 115% 90% 90% 110% 115% 80% 120%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Phenols, Total - 4AAP

Phenol, Total 6133096 0.006 0.008 NA < 0.002 104% 85% 115% 99% 90% 110% 101% 70% 130%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Certified By:
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Trace Organics Analysis

Methyl tert-butyl ether (MTBE) ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

Benzene ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

Toluene ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

Ethylbenzene ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

m&p-Xylene ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

o-Xylene ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

Styrene ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

VPH ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

VH ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

Bromofluorobenzene ORG-180-5130
modified from BC MOE Lab Manual 
Section D

GC/MS

Dibromofluoromethane ORG-180-5130
modified from BC MOE Lab Manual 
Section D

GC/MS

Toluene - d8 ORG-180-5130
modified from BC MOE Lab Manual 
Section D

GC/MS

EPH C10-C19 ORG-180-5134
Modified from BC MOE Lab Manual 
Section D (EPH)

GC/FID

EPH C19-C32 ORG-180-5134
Modified from BC MOE Lab Manual 
Section D (EPH)

GC/FID

Results relate only to the items tested and to all the items tested
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Water Analysis

Aluminum Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Antimony Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Arsenic Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Barium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Beryllium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Boron Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Cadmium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Calcium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Chromium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Cobalt Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Copper Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Iron Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Lead Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Lithium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Magnesium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Manganese Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Mercury Dissolved
MET-181-6103, 
LAB-181-4015

Modified from EPA 245.7 CV/AA

Molybdenum Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Nickel Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Selenium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Silver Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Sodium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Thallium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Titanium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Uranium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Vanadium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Zinc Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Results relate only to the items tested and to all the items tested
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Aluminum Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Antimony Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Arsenic Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Barium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Beryllium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Boron Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Cadmium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Calcium Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Chromium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Cobalt Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Copper Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Iron Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Lead Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Lithium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Magnesium Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Manganese Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Mercury Total MET-181-6103 Modified from EPA 245.7 CV/AA

Molybdenum Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Nickel Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Selenium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Silver Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Sodium Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Thallium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Titanium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Uranium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Vanadium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Zinc Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Phenol, Total INOR-181-6014
Modified from SM 5530 C and EPA 
420.2

CONTINUOUS FLOW ANALYZER

Phosphorus Dissolved INOR-181-6011 Modified from SM 4500-P B&E SPECTROPHOTOMETER

Results relate only to the items tested and to all the items tested
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Phosphorus Total INOR-181-6011 Modified from SM 4500-P B&E SPECTROPHOTOMETER

pH INOR-181-6000 Modified from SM 4500-H+ PH METER

p-Alkalinity INOR-181-6000 Modified from SM 2320 B PC TITRATE

Alkalinity (pH 4.5) INOR-181-6000 Modified from SM 2320 B PC TITRATE

Alkalinity, Bicarbonate INOR-181-6000 Modified from SM 2320 B PC TITRATE

Alkalinity, Carbonate INOR-181-6000 Modified from SM 2320 B PC TITRATE

Alkalinity, Hydroxide INOR-181-6000 Modified from SM 2320 B PC TITRATE

Electrical Conductivity INOR-181-6000 Modified from SM 2510B PC TITRATE

Chloride INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Fluoride INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Nitrate-N INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Nitrite-N INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Sulphate INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Calcium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Magnesium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Sodium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Potassium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Iron Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Manganese Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Turbidity INOR-181-6008 SM 2130 B PC TITRATE

Results relate only to the items tested and to all the items tested
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Trans Mountain Pipeline ULC, TMEP Westridge Tunnel Investigation January 23, 2015 
2014 Site Investigation Data Report – Revision 1 Project No.: 0095150-15 

APPENDIX H  
LABORATORY TESTING RESULTS - SOIL AND ROCK 

0095150-15 Site Investigation Data Report - Rev 1 

BGC ENGINEERING INC. 
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Burnaby Mountain Geotech DrillingProject:

Location: Burnaby, BC

1412835 Phase: 1000Project No.:

DateTech Checked Date

Reference(s)

Sample Location: HMM-BH-03

Sample No.: SPT4

Lab Schedule No.:

300 - 3811 North Fraser Way Burnaby, BC, Canada V5J 5J2
Tel: 604-412-6899  Fax: 604-412-6816  www.golder.com
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ASTM C136, C117
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Golder Associates Ltd.

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America

BGC Engineering Inc.Client:

Burnaby Mountain Geotech DrillingProject:

Location: Burnaby, BC

1412835 Phase: 1000Project No.:

DateTech Checked Date

Reference(s)

Sample Location: HMM-BH-03

Sample No.: SPT6

Lab Schedule No.:

300 - 3811 North Fraser Way Burnaby, BC, Canada V5J 5J2
Tel: 604-412-6899  Fax: 604-412-6816  www.golder.com
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Legend
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SizeSieve Size
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ASTM C136, C117
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Golder Associates Ltd.

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America

BGC Engineering Inc.Client:

Burnaby Mountain Geotech DrillingProject:

Location: Burnaby, BC

1412835 Phase: 1000Project No.:

DateTech Checked Date

Reference(s)

Sample Location: HMM-BH-05

Sample No.: SPT2

Lab Schedule No.:

300 - 3811 North Fraser Way Burnaby, BC, Canada V5J 5J2
Tel: 604-412-6899  Fax: 604-412-6816  www.golder.com



0

10

20

30

40

50

60

70

80

90

100

0.00010.0010.010.1110100

USCS Particle Size Scale

LP

4.55 to 5.16

SJ/MP 10/16/2014 10/17/2014

Size of Opening (inches)
103/436

P
er

ce
n

t 
F

in
er

 b
y 

M
as

s

SAND

Fine MediumCoarse
BOULDER FINES (Silt, Clay)

Fine

Particle Size (mm)

Depth Interval (m):

COBBLE

 SUMMARY OF PARTICLE SIZE DISTRIBUTION

40201 1/2 4
HydrometerU.S. Sieve Size (meshes / inch)
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200100603/81224

Legend
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Passing

Particle
SizeSieve Size
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ASTM C136, C117

National IM Server:GINT_GAL_NATIONALIM Unique Project ID:532 Output Form:_LAB_PARTICLE SIZE (W/ GRADATIONS)  sjohn  10/20/14

Golder Associates Ltd.

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America

BGC Engineering Inc.Client:

Burnaby Mountain Geotech DrillingProject:

Location: Burnaby, BC

1412835 Phase: 1000Project No.:

DateTech Checked Date

Reference(s)

Sample Location: HMM-BH-05

Sample No.: SPT5

Lab Schedule No.:

300 - 3811 North Fraser Way Burnaby, BC, Canada V5J 5J2
Tel: 604-412-6899  Fax: 604-412-6816  www.golder.com
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 SUMMARY OF PARTICLE SIZE DISTRIBUTION

40201 1/2 4
HydrometerU.S. Sieve Size (meshes / inch)
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200100603/81224

Legend
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SizeSieve Size
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ASTM C136, C117

National IM Server:GINT_GAL_NATIONALIM Unique Project ID:532 Output Form:_LAB_PARTICLE SIZE (W/ GRADATIONS)  sjohn  10/20/14

Golder Associates Ltd.

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America

BGC Engineering Inc.Client:

Burnaby Mountain Geotech DrillingProject:

Location: Burnaby, BC

1412835 Phase: 1000Project No.:

DateTech Checked Date

Reference(s)

Sample Location: HMM-BH-05

Sample No.: G2

Lab Schedule No.:

300 - 3811 North Fraser Way Burnaby, BC, Canada V5J 5J2
Tel: 604-412-6899  Fax: 604-412-6816  www.golder.com



Golder Associates Ltd. - Burnaby Lab
#300 - 3811 North Fraser Way

Burnaby, B.C. Canada V5J 5J2

(1) Diagonal shear plane(s) (5) Conical

(2) Vertical fracture(s) (6) Spalling

(3) Vertical splitting (7) Other

(4) Shear along foliation / discontinuit Note: (deg)  measured from core axis

No. Mass

(mm) (cm2) (cm3)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

Project No.:
ASTM D7012-14 Method C

ReferenceUniaxial Compressive Strength of Intact Rock Core Specimens

(deg)Type

Failure ModeRock TypeσuLoad

Lab ID

Project:
Client:
Location:

Maximum StressDry

Failure Mode1412835
Burnaby Mountain Geotechnical Drilling Investigation
BGC Engineering Inc.
Burnaby, BC
431

Density

(kg/m3)

SampleBorehole

(mm)(m)# #

VAHtDiaDepth W

(%)

Wet

Density

(kg/m3) (MPa)(kN)

HMM-BH-02

HMM-BH-01

HMM-BH-01

HMM-BH-01

HMM-BH-02

HMM-BH-02

(g)

UCS 11 176.16 - 176.33 61.15 123.91 29.37

60.23

61.09

61.07

HMM-BH-02

HMM-BH-02

UCS 1 20.63 - 20.92

UCS 3 63.28 - 63.48

UCS 4 69.65 - 69.82

UCS 1 22.00 - 22.45

UCS 4 71.44 - 71.69

UCS 6 100.85 - 101.00

UCS 8

HMM-BH-02

HMM-BH-02

HMM-BH-02

HMM-BH-02

HMM-BH-02

HMM-BH-02

HMM-BH-02

HMM-BH-02

HMM-BH-02

2333 23.70 8.1122.97 29.31 360.44 886.00 2458 5.37

9.7126.71 28.80 364.86 844.10

2458 5.25 2336 17.02 5.8126.32 29.29 370.01 909.60

2108 50.25 17.3

934.30 2655 1.65 2612 147.40128.96 - 129.15 351.94 50.8

UCS 9 145.05 - 145.25 60.86 126.77 29.09 368.78 854.20 2316 9.86

8.9

UCS 12 22.62 - 22.85 60.84 127.69 29.07 371.21 869.60 2343 7.59 2177 38.70 13.3

363.91 891.90 2451 6.90 2293

UCS 16 64.85 - 65.05 60.76 125.71 29.00

72.90 25.4

UCS 15 60.87 - 61.03

361.44 845.20 2338 7.80 2169UCS 13 46.00 - 46.19 60.49 125.77 28.74

UCS 19 117.03 - 117.21 60.73 123.25 28.97 357.01 858.90 2406 7.14

UCS 26 165.93 - 166.16 61.11 128.71 29.33

21.30 7.2

UCS 24 180.60 - 180.78

370.81 924.90 2494 4.68 2383UCS 22 169.40 - 169.58 61.25 125.85 29.46

60.98 126.15 29.21 368.43 898.40

Sandstone

Conglomerate

Sandstone

Conglomerate

Fine Sandstone / Siltstone

Sandstone

Conglomerate

Conglomerate

Sandstone

Sandstone

25

20

N/A

20

24

2/6

7

7

1

1/7

7

1/2

1

1

7

6

7

1/2

1/2

2/1

24

24

N/A

N/A

N/A

17

TESTED BY DATE CHECKED BY DATE

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

HMM-BH-02 UCS 27 161.65 - 161.82 61.05 125.79 7Conglomerate6.3

Siltstone

Siltstone

Fine Sandstone / Siltstone

N/A

2438 6.10 2298 10.72

377.51 939.30

N/A

Conglomerate2488

896.40 2434 7.04

21

N/A

N/A

Siltstone

Conglomerate

30.80 10.54.96 2371

3.7 Conglomerate

84.89 29.3

2245 71.70 24.8

7.26 2189364.50 855.70 2348

7 N/A

60.55

60.74

2274 18.47

60.77 121.34 29.00

125.21 28.49

126.97 28.98 367.91 831.50

2313 9.35 2116 28.00

29.27 368.22

Sample broke during preparation - Unsuitable for testing

61.89 124.52 30.08 374.60 850.00 2269 9.71 2068 23.80 7.9

2280 9.70 2078 19.49 6.8356.74 813.30

2260 9.83 2058 16.17 5.6

26.00



Golder Associates Ltd. - Burnaby Lab
#300 - 3811 North Fraser Way

Burnaby, B.C. Canada V5J 5J2

(1) Diagonal shear plane(s) (5) Conical

(2) Vertical fracture(s) (6) Spalling

(3) Vertical splitting (7) Other

(4) Shear along foliation / discontinuit Note: (deg)  measured from core axis

No. Mass

(mm) (cm2) (cm3)

19

20

Project No.:
ASTM D7012-14 Method C

ReferenceUniaxial Compressive Strength of Intact Rock Core Specimens

(deg)Type

Failure ModeRock TypeσuLoad

Lab ID

Project:
Client:
Location:

Maximum StressDry

Failure Mode1412835
Burnaby Mountain Geotechnical Drilling Investigation
BGC Engineering Inc.
Burnaby, BC
431

Density

(kg/m3)

SampleBorehole

(mm)(m)# #

VAHtDiaDepth W

(%)

Wet

Density

(kg/m3) (MPa)(kN)

HMM-BH-02

HMM-BH-03

(g)

61.01

Sample broke during preparation - Unsuitable for testingUCS 29 146.97 - 147.16

UCS 15 107.40 - 107.62 2163 63.70 21.8127.76 29.23 373.50 881.10 2359 9.06

  

  

  

  

  

  

  

  

  

  

Conglomerate

Siltstone 301/2

TESTED BY DATE CHECKED BY DATE

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

  

  

  

  

  



\\golder.gds\gal\Burnaby\Active\_2014\1417\1412835 BGC Burnaby Mountain\WORKING FILES\SHIPMENT 3\UCS\BGC BURNABY MOUNTAIN UCS (1 of 2)    

Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

ASTM D7012-14  Method C
ReferenceUniaxial Compressive Strength of Intact Rock Core Specimens

23.80

0.50

124.52

Failure Mode

Testing Results Sample Measurements

61.89

9.71

431

20.63 - 20.92

UCS 1

HMM-BH-01

TESTED BY DATE CHECKED BY DATE

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

1412835

AFTER TEST

BEFORE TEST

Sandstone

7.9 30.08
374.60
850.00

1

25

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         

Notes

2269.08
2068.28

Comments

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 



\\golder.gds\gal\Burnaby\Active\_2014\1417\1412835 BGC Burnaby Mountain\WORKING FILES\SHIPMENT 3\UCS\BGC BURNABY MOUNTAIN UCS (1 of 2)    

Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

Sample broke through matrix material.

Uniaxial Compressive Strength of Intact Rock Core Specimens Reference
ASTM D7012-14  Method C

Testing Results Sample Measurements

23.70 61.09
122.97

8.1

Conglomerate 2458.13
2332.76

Failure Mode Notes

UCS 3

20

29.31
360.44

0.50 886.00
5.37

1/7

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         
AFTER TEST

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

1412835 HMM-BH-01

431

63.28 - 63.48

BEFORE TEST

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 



\\golder.gds\gal\Burnaby\Active\_2014\1417\1412835 BGC Burnaby Mountain\WORKING FILES\SHIPMENT 3\UCS\BGC BURNABY MOUNTAIN UCS (1 of 2)    

Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

Sample broke through matrix material.

Uniaxial Compressive Strength of Intact Rock Core Specimens Reference
ASTM D7012-14  Method C

Testing Results Sample Measurements

17.02 61.07
126.32

5.8

Conglomerate 2458.29
2335.59

Failure Mode Notes

UCS 4

N/A

29.29
370.01

0.50 909.60
5.25

7

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         
AFTER TEST

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

1412835 HMM-BH-01

431

69.65 - 69.82

BEFORE TEST

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 
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Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

Uniaxial Compressive Strength of Intact Rock Core Specimens Reference
ASTM D7012-14  Method C

Testing Results Sample Measurements

28.00 60.55
126.71

9.7

Sandstone 2313.48
2115.71

Failure Mode Notes

UCS 1

20

28.80
364.86

0.50 844.10
9.35

1/2

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         
AFTER TEST

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

1412835 HMM-BH-02

431

22.00 - 22.45

BEFORE TEST

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 
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Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

Uniaxial Compressive Strength of Intact Rock Core Specimens Reference
ASTM D7012-14  Method C

Testing Results Sample Measurements

16.17 60.74
126.97

5.6

Sandstone 2260.07
2057.80

Failure Mode Notes

UCS 4

24

28.98
367.91

0.50 831.50
9.83

1

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         
AFTER TEST

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

1412835 HMM-BH-02

431

71.44 - 71.69

BEFORE TEST

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 
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Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

Uniaxial Compressive Strength of Intact Rock Core Specimens Reference
ASTM D7012-14  Method C

Testing Results Sample Measurements

19.49 60.23
125.21

6.8

Sandstone 2279.80
2078.21

Failure Mode Notes

UCS 6

24

28.49
356.74

0.50 813.30
9.70

1

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         
AFTER TEST

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

1412835 HMM-BH-02

431

100.85 - 101.00

BEFORE TEST

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 



\\golder.gds\gal\Burnaby\Active\_2014\1417\1412835 BGC Burnaby Mountain\WORKING FILES\SHIPMENT 3\UCS\BGC BURNABY MOUNTAIN UCS (1 of 2)    

Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

Sample broke through matrix material.

Uniaxial Compressive Strength of Intact Rock Core Specimens Reference
ASTM D7012-14  Method C

Testing Results Sample Measurements

147.40 60.77
121.34

50.8

Conglomerate 2654.69
2611.72

Failure Mode Notes

UCS 8

N/A

29.00
351.94

0.50 934.30
1.65

7

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         
AFTER TEST

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

1412835 HMM-BH-02

431

128.96 - 129.15

BEFORE TEST

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 



\\golder.gds\gal\Burnaby\Active\_2014\1417\1412835 BGC Burnaby Mountain\WORKING FILES\SHIPMENT 3\UCS\BGC BURNABY MOUNTAIN UCS (1 of 2)    

Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

Uniaxial Compressive Strength of Intact Rock Core Specimens Reference
ASTM D7012-14  Method C

Testing Results Sample Measurements

50.25 60.86
126.77

17.3

Sandstone 2316.27
2108.29

Failure Mode Notes

UCS 9

N/A

29.09
368.78

0.50 854.20
9.86

6

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         
AFTER TEST

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

1412835 HMM-BH-02

431

145.05 - 145.25

BEFORE TEST

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 



\\golder.gds\gal\Burnaby\Active\_2014\1417\1412835 BGC Burnaby Mountain\WORKING FILES\SHIPMENT 3\UCS\BGC BURNABY MOUNTAIN UCS (1 of 2)    

Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

Sample broke through matrix material.

Uniaxial Compressive Strength of Intact Rock Core Specimens Reference
ASTM D7012-14  Method C

Testing Results Sample Measurements

26.00 61.15
123.91

8.9

Conglomerate 2450.91
2292.72

Failure Mode Notes

UCS 11

N/A

29.37
363.91

0.50 891.90
6.90

7

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         
AFTER TEST

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

1412835 HMM-BH-02

431

176.16 - 176.33

BEFORE TEST

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 



\\golder.gds\gal\Burnaby\Active\_2014\1417\1412835 BGC Burnaby Mountain\WORKING FILES\SHIPMENT 3\UCS\BGC BURNABY MOUNTAIN UCS (1 of 2)    

Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

Uniaxial Compressive Strength of Intact Rock Core Specimens Reference
ASTM D7012-14  Method C

Testing Results Sample Measurements

38.70 60.84
127.69

13.3

2342.58
2177.37

Failure Mode Notes

UCS 12

17

29.07
371.21

0.50 869.60
7.59

1/2

Fine Sandstone / 
Siltstone

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         
AFTER TEST

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

1412835 HMM-BH-02

431

22.62 - 22.85

BEFORE TEST

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 



\\golder.gds\gal\Burnaby\Active\_2014\1417\1412835 BGC Burnaby Mountain\WORKING FILES\SHIPMENT 3\UCS\BGC BURNABY MOUNTAIN UCS (1 of 2)    

Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

Uniaxial Compressive Strength of Intact Rock Core Specimens Reference
ASTM D7012-14  Method C

Testing Results Sample Measurements

72.90 60.49
125.77

25.4

Siltstone 2338.44
2169.32

Failure Mode Notes

UCS 13

24

28.74
361.44

0.50 845.20
7.80

1/2

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         
AFTER TEST

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

1412835 HMM-BH-02

431

46.00 - 46.19

BEFORE TEST

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 



\\golder.gds\gal\Burnaby\Active\_2014\1417\1412835 BGC Burnaby Mountain\WORKING FILES\SHIPMENT 3\UCS\BGC BURNABY MOUNTAIN UCS (1 of 2)    

Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

Uniaxial Compressive Strength of Intact Rock Core Specimens Reference
ASTM D7012-14  Method C

Testing Results Sample Measurements

84.89 60.76
125.71

29.3

2347.61
2188.74

Failure Mode Notes

UCS 16

21

29.00
364.50

0.50 855.70
7.26

2/1

Fine Sandstone / 
Siltstone

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         
AFTER TEST

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

1412835 HMM-BH-02

431

64.85 - 65.05

BEFORE TEST

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 



\\golder.gds\gal\Burnaby\Active\_2014\1417\1412835 BGC Burnaby Mountain\WORKING FILES\SHIPMENT 3\UCS\BGC BURNABY MOUNTAIN UCS (1 of 2)    

Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

Uniaxial Compressive Strength of Intact Rock Core Specimens Reference
ASTM D7012-14  Method C

Testing Results Sample Measurements

71.70 60.73
123.25

24.8

Siltstone 2405.80
2245.37

Failure Mode Notes

UCS 19

N/A

28.97
357.01

0.50 858.90
7.14

2/6

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         
AFTER TEST

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

1412835 HMM-BH-02

431

117.03 - 117.21

BEFORE TEST

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 



\\golder.gds\gal\Burnaby\Active\_2014\1417\1412835 BGC Burnaby Mountain\WORKING FILES\SHIPMENT 3\UCS\BGC BURNABY MOUNTAIN UCS (1 of 2)    

Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

Sample broke through matrix material.

Uniaxial Compressive Strength of Intact Rock Core Specimens Reference
ASTM D7012-14  Method C

Testing Results Sample Measurements

21.30 61.25
125.85

7.2

Conglomerate 2494.25
2382.75

Failure Mode Notes

UCS 22

N/A

29.46
370.81

0.50 924.90
4.68

7

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         
AFTER TEST

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

1412835 HMM-BH-02

431

169.40 - 169.58

BEFORE TEST

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 



\\golder.gds\gal\Burnaby\Active\_2014\1417\1412835 BGC Burnaby Mountain\WORKING FILES\SHIPMENT 3\UCS\BGC BURNABY MOUNTAIN UCS (1 of 2)    

Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

Sample broke through matrix material.

Uniaxial Compressive Strength of Intact Rock Core Specimens Reference
ASTM D7012-14  Method C

Testing Results Sample Measurements

10.72 60.98
126.15

3.7

Conglomerate 2438.47
2298.23

Failure Mode Notes

UCS 24

N/A

29.21
368.43

0.50 898.40
6.10

7

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         
AFTER TEST

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

1412835 HMM-BH-02

431

180.60 - 180.78

BEFORE TEST

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 



\\golder.gds\gal\Burnaby\Active\_2014\1417\1412835 BGC Burnaby Mountain\WORKING FILES\SHIPMENT 3\UCS\BGC BURNABY MOUNTAIN UCS (1 of 2)    

Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

Sample broke through matrix material.

Uniaxial Compressive Strength of Intact Rock Core Specimens Reference
ASTM D7012-14  Method C

Testing Results Sample Measurements

30.80 61.11
128.71

10.5

Conglomerate 2488.16
2370.67

Failure Mode Notes

UCS 26

N/A

29.33
377.51

0.50 939.30
4.96

7

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         
AFTER TEST

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

1412835 HMM-BH-02

431

165.93 - 166.16

BEFORE TEST

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 



\\golder.gds\gal\Burnaby\Active\_2014\1417\1412835 BGC Burnaby Mountain\WORKING FILES\SHIPMENT 3\UCS\BGC BURNABY MOUNTAIN UCS (1 of 2)    

Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

Sample broke through matrix material.

Uniaxial Compressive Strength of Intact Rock Core Specimens Reference
ASTM D7012-14  Method C

Testing Results Sample Measurements

18.47 61.05
125.79

6.3

Conglomerate 2434.41
2274.29

Failure Mode Notes

UCS 27

N/A

29.27
368.22

0.50 896.40
7.04

7

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         
AFTER TEST

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

1412835 HMM-BH-02

431

161.65 - 161.82

BEFORE TEST

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 
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Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigatSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)
Height (mm)

Stress σu (MPa) Area (cm2)
Volume (cm3)

Pace Rate (kN/s) Mass (g)
Moisture Content (%)

Lithology Wet Density (kg/m3)
Dry Density (kg/m3)

- Water content as received
Type: Mode:

(1) Diagonal shear plane(s)
Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical

* Degrees measured with respect to (6) Spalling
   core axis. (7) Other

1412835 HMM-BH-03

431

107.40 - 107.62

BEFORE TEST

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 
constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         
AFTER TEST

G. Patton December 5, 2014 E. Kostyukov December 11, 2014

30

29.23
373.50

0.50 881.10
9.06

1/2

Uniaxial Compressive Strength of Intact Rock Core Specimens Reference
ASTM D7012-14  Method C

Testing Results Sample Measurements

63.70 61.01
127.76

21.8

Siltstone 2359.06
2163.03

Failure Mode Notes

UCS 15

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 



Golder Associates Ltd. - Burnaby Lab

#300 - 3811 North Fraser Way
Burnaby, B.C. Canada V5J 5J2

(1) Diagonal shear plane(s) (5) Conical

(2) Vertical fracture(s) (6) Spalling

(3) Vertical splitting (7) Other

(4) Shear along foliation / discontinuityNote: (deg)  measured from core axis

No. Mass

(mm) (cm2) (cm3)

1

2

3

4

5

6

7

8

9

10

11

Project No.:

ASTM D7012-14 Method C

Reference
Uniaxial Compressive Strength of Intact Rock Core Specimens

(deg)Type

Failure ModeRock Type
suLoad

Lab ID

Project:

Client:

Location:

Maximum StressDry

Failure Mode1412835

Burnaby Mountain Geotechnical Drilling Investigation

BGC Engineering Inc.

Burnaby, BC

288

Density

(kg/m3)

SampleBorehole

(mm)(m)# #

VAHtDiaDepth W

(%)

Wet

Density

(kg/m3) (MPa)(kN)

HMM-BH-03

HMM-BH-03

HMM-BH-03

HMM-BH-03

HMM-BH-03

HMM-BH-03

(g)

22 152.52-152.80 61.74 126.53 29.94

61.25

58.75

60.38

60.14

2 16.63-16.89

4 41.14-41.37

6 49.64-49.81

8 61.46-61.65

12 87.43-87.66

16 114.35-114.61

20

HMM-BH-03

HMM-BH-03

HMM-BH-03

HMM-BH-03

HMM-BH-03

2154 29.07 10.2126.47 28.63 362.13 845.90

2323 7.35 2164 29.78 11.0125.79 27.11 341.00 792.20

2336 8.45

17.3125.83 28.00 352.35 836.70

2392 7.60 2223 43.89 15.5125.57 28.41 356.70 853.10

1013.60 2654 1.82 2607 60.00137.68-137.88 381.89 20.2

21 146.43-146.68

26 178.32-178.54 61.83 126.69 30.03

108.39 36.2

24 162.79-163.03 61.81 125.21 30.01 375.70 921.20 2452 6.22 2308 67.72 22.6

378.81 1001.80 2645 1.47 2606

73.00 24.3

  

380.39 988.20 2598 4.76 2480

  

  

2641 1.37 2605 267.50 90.8380.15 1004.00

2398 7.98 2221 53.62 18.5

Conglomerate

Conglomerate

Conglomerate

Conglomerate

Conglomerate

Sandstone

Sandstone

Sandstone

Sandstone

Mudstone

18

18

21

13

4

4

2

4/2

4/2

2/6

2/3

2/4

2/3

4/6 28

27

TESTED BY DATE CHECKED BY DATE

MM September 30, 2014 LP October 1,2014

Conglomerate

  

  

  

  

59.71

60.70

61.55 128.35 29.75

129.02 29.46

127.08 28.94 367.74 881.80

2375 7.94 2200 48.32



Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigationSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)

Height (mm)
Stress σu (MPa) Area (cm2)

Volume (cm3)

Pace Rate (kN/s) Mass (g)

Moisture Content (%)

Lithology Wet Density (kg/m3)

Dry Density (kg/m3)

- Water content as received

Type: Mode:

(1) Diagonal shear plane(s)

Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting

(4) Shear along foliation /discontinuity

(5) Conical

* Degrees measured with respect to (6) Spalling

   core axis. (7) Other

1412835

AFTER TEST

BEFORE TEST

Sandstone

11.0 27.11

341.00

792.20

4

18

* The test data given herein pertain to the sample provided only. This report 

constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         

Notes

2323.18

2164.11

Comments

TESTED BY DATE CHECKED BY DATE

MM September 30, 2014 LP October 1,2014

ASTM D7012-14  Method C

Reference
Uniaxial Compressive Strength of Intact Rock Core Specimens

29.78

1.25

125.79

Failure Mode

Testing Results Sample Measurements

58.75

7.35

288

16.63-16.89

2

HMM-BH-03

Golder Associates Ltd. - Burnaby Lab 
#300 - 3811 North Fraser Way 
Burnaby, B.C. Canada V5J 5J2 
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Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigationSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)

Height (mm)
Stress σu (MPa) Area (cm2)

Volume (cm3)

Pace Rate (kN/s) Mass (g)

Moisture Content (%)

Lithology Wet Density (kg/m3)

Dry Density (kg/m3)

- Water content as received

Type: Mode:

(1) Diagonal shear plane(s)

Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting

(4) Shear along foliation /discontinuity

(5) Conical

* Degrees measured with respect to (6) Spalling

   core axis. (7) Other

1412835 HMM-BH-03

288

41.14-41.37

BEFORE TEST

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 

constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         

AFTER TEST

MM September 30, 2014 LP October 1,2014

18

28.63

362.13

1.25 845.90

8.45

4

Uniaxial Compressive Strength of Intact Rock Core Specimens
Reference

ASTM D7012-14  Method C

Testing Results Sample Measurements

29.07 60.38

126.47

10.2

Sandstone 2335.91

2153.92

Failure Mode Notes

4
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Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigationSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)

Height (mm)
Stress σu (MPa) Area (cm2)

Volume (cm3)

Pace Rate (kN/s) Mass (g)

Moisture Content (%)

Lithology Wet Density (kg/m3)

Dry Density (kg/m3)

- Water content as received

Type: Mode:

(1) Diagonal shear plane(s)

Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting

(4) Shear along foliation /discontinuity

(5) Conical

* Degrees measured with respect to (6) Spalling

   core axis. (7) Other

1412835 HMM-BH-03

288

49.64-49.81

BEFORE TEST

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 

constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         

AFTER TEST

MM September 30, 2014 LP October 1,2014

28.41

356.70

1.25 853.10

7.60

2

Uniaxial Compressive Strength of Intact Rock Core Specimens
Reference

ASTM D7012-14  Method C

Testing Results Sample Measurements

43.89 60.14

125.57

15.5

Sandstone 2391.65

2222.68

Failure Mode Notes

6
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Project No.: Borehole:

Project: Burnaby Mountain Geotechnical Drilling InvestigationSample Number:

Location: Burnaby, BC Depth (m):

Client: BGC Engineering Inc. Lab ID No:

Max Load (kN) Diameter (mm)

Height (mm)
Stress σu (MPa) Area (cm2)

Volume (cm3)

Pace Rate (kN/s) Mass (g)

Moisture Content (%)

Lithology Wet Density (kg/m3)

Dry Density (kg/m3)

- Water content as received

Type: Mode:

(1) Diagonal shear plane(s)

Degrees:* (2) Vertical fracture(s)

(3) Vertical splitting

(4) Shear along foliation /discontinuity

(5) Conical

* Degrees measured with respect to (6) Spalling

   core axis. (7) Other

1412835 HMM-BH-03

288

61.46-61.65

BEFORE TEST

TESTED BY DATE CHECKED BY DATE

Comments

* The test data given herein pertain to the sample provided only. This report 

constitutes a testing service only. Interpretation of the data given here may be 

provided upon request.         

AFTER TEST

MM September 30, 2014 LP October 1,2014

21

28.00

352.35

1.25 836.70

7.94

4/2

Uniaxial Compressive Strength of Intact Rock Core Specimens
Reference

ASTM D7012-14  Method C

Testing Results Sample Measurements

48.32 59.71

125.83

17.3

Sandstone 2374.66

2199.96

Failure Mode Notes

8
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	APPENDIX H LABORATORY TESTING RESULTS - SOIL AND ROCK



